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HOW TO USE DAVIS’S DRUG GUIDE
FOR NURSES

Davis’s Drug Guide for Nurses provides comprehensive, up-to-date drug information in well-orga-
nized, nursing-focused monographs. It also includes extensive supplemental material in 18 append-
ices and the accompanying CD-ROM, thoroughly addresses the issue of safe medication administra-
tion, and educates the reader about 50 different therapeutic classes of drugs. In this 11th edition, we
have continued the tradition of focusing on safe medication administration by adding a new Medica-
tion Safety Tools color insert and even more information about health care’s most vulnerable pa-
tients: children, the elderly, pregnant women, and breastfeeding mothers. Look for more Pedi, Geri,
OB, and Lactation headings throughout the monographs. In addition, we’ve expanded our information
relevant to Canadian students and nurses. You’ll find a new appendix comparing Canadian and U.S.
pharmaceutical practices, more Canada-only combination drugs in the Combination Drugs appendix,
and additional Canadian brand names in the drug monographs. To help you find this information
quickly, we’ve also added a maple leaf icon (�) in the index next to each Canadian entry. Use this
book to enhance your competence in implementing and evaluating medication therapies. The follow-
ing sections describe the organization of Davis’s Drug Guide for Nurses and explain how to quickly
find the information you need.

Safe Medication Use Articles
‘‘Medication Errors: Improving Practices and Patient Safety’’, ‘‘Detecting and Managing Adverse Drug
Reactions’’, ‘‘Special Dosing Considerations’’, and ‘‘Educating Patients About Medication Use’’, com-
prise the safe medication use articles and provide an overview of the medication safety issues that con-
front practitioners and patients. Leading off this series, the medication errors article familiarizes you
with the systems issues and clinical situations repeatedly implicated in medication errors and suggests
practical means to avoid them. It also teaches you about high alert medications, which have a greater
potential to cause patient harm than other medications. ‘‘Detecting and Managing Adverse Drug Reac-
tions’’ explains the different types of adverse reactions and provides guidance on how to detect and
manage them. ‘‘Special Dosing Considerations’’ identifies the patient populations, such as neonates
and patients with renal impairment, who require careful dose adjustments to ensure optimal therapeu-
tic outcomes. ‘‘Educating Patients About Medication Use’’ reviews the most important teaching points
for nurses to discuss with their patients and their families. In addition to these safety articles, other crit-
ical information is highlighted in red throughout the drug monographs. This allows the reader to
quickly identify important information and to see how nursing practice, including assessment, imple-
mentation, and patient teaching, relates to it.

Classifications Profile
Medications in the same therapeutic class often share similar mechanisms of action, assessment guide-
lines, precautions, and interactions. The Classifications Profile provides summaries of the major thera-
peutic classifications used in Davis’s Drug Guide for Nurses. It also provides patient teaching infor-
mation common to all agents within the class and a list of drugs within each class.

Medication Safety Tools
New to this edition is a color insert with tables and charts that nurses can use for a quick but thorough
reference to information that will help them avoid making medication errors. It includes compatibility
charts; dilution tables for pediatric medications; lists of drugs that are associated with adverse reac-
tions and falls in the elderly; high alert drugs; sound-alike, look-alike drugs and more.

Drug Monographs
Drug monographs are organized in the following manner:

1
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2 DAVIS’S DRUG GUIDE FOR NURSES

High Alert Status: Some medications, such as chemotherapeutic agents, anticoagulants, and insu-
lins, have a greater potential for harm than others. These medications have been identified by the Insti-
tute for Safe Medication Practices as high alert drugs. Davis’s Drug Guide for Nurses includes a
high alert tab in the upper right corner of the monograph header in appropriate medications to alert
the nurse to the medication’s risk. The term ‘‘high alert’’ is used in other parts of the monograph as
well, to help the nurse administer these medications safely. See the new Medication Safety Tools
color insert for a complete list of high alert medications in Davis’s Drug Guide for Nurses. Refer to
ISMP.org for all solutions, groups, and individual high alert drugs.

Generic/Trade Name: The generic name appears first, with a pronunciation key, followed by an al-
phabetical list of trade names. Canadian trade names are preceded by a maple leaf (�). Common
names, abbreviations, and selected foreign names are also included.

Classification: The therapeutic classification, which categorizes drugs by the disease state they are
used to treat, appears first, followed by the pharmacologic classification, which is based on the drug’s
mechanism of action.

Controlled Substance Schedule: All drugs regulated by federal law are placed into one of five
schedules, based on the drug’s medicinal value, harmfulness, and potential for abuse or addiction.
Schedule I drugs, the most dangerous and having no medicinal value, are not included in Davis’s Drug
Guide for Nurses. (See Appendix I for a description of the Schedule of Controlled Substances.)

Pregnancy Category: Pregnancy categories (A, B, C, D, and X) provide a basis for determining a
drug’s potential for fetal harm and are included in each monograph. The designation UK is used when
the pregnancy category is unknown. (See Appendix I for more information.)

Indications: Medications are approved by the FDA (Food and Drug Administration) for specific dis-
ease states. This section identifies the diseases or conditions for which the drug is commonly used and
includes significant unlabeled uses as well.

Action: This section contains a concise description of how the drug produces the desired therapeutic
effect.

Pharmacokinetics: Pharmacokinetics refers to the way the body processes a medication by absorp-
tion, distribution, metabolism, and excretion. This section also includes information on the drug’s
half-life.

Absorption: Absorption describes the process that follows drug administration and its subsequent
delivery to systemic circulation. If only a small fraction is absorbed following oral administration
(diminished bioavailability), then the oral dose must be much greater than the parenteral dose. Ab-
sorption into systemic circulation also follows other routes of administration such as topical, trans-
dermal, intramuscular, subcutaneous, rectal, and ophthalmic routes. Drugs administered intrave-
nously are usually 100% bioavailable.

Distribution: This section comments on the drug’s distribution in body tissues and fluids. Distri-
bution becomes important in choosing one drug over another, as in selecting an antibiotic that will
penetrate the central nervous system to treat meningitis or in avoiding drugs that cross the placenta
or concentrate in breast milk. Information on protein binding is included for drugs that are >95%
bound to plasma proteins, which has implications for drug-drug interactions.

Metabolism and Excretion: Drugs are primarily eliminated from the body either by hepatic con-
version to inactive compounds (metabolism or biotransformation) and subsequent excretion by
the kidneys, or by renal elimination of unchanged drug. Therefore, drug metabolism and excretion
information is important in determining dosage regimens and intervals for patients with impaired
renal or hepatic function. The creatinine clearance (CCr) helps quantify renal function and guides
dosage adjustments. Formulas to estimate CCr are included in Appendix E.

Half-Life: The half-life of a drug is the amount of time it takes for the drug level to decrease by 50%
and roughly correlates with the duration of action. Half-lives are given for drugs assuming the pa-
tient has normal renal or hepatic function. Conditions that alter the half-life are noted.
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Time/Action Profile: The time/action profile table provides the onset of drug action, its peak effect,
and its duration of activity. This can aid in planning administration schedules and allows the reader to
appreciate differences in choosing one route over another.
Contraindications and Precautions: Situations in which drug use should be avoided or alternatives
strongly considered are listed as contraindications. In general, most drugs are contraindicated in
pregnancy or lactation, unless the potential benefits outweigh the possible risks to the mother or baby
(e.g., anticonvulsants, antihypertensives, and antiretrovirals). Contraindications may be absolute (i.e.,
the drug in question should be avoided completely) or relative, in which certain clinical situations may
allow cautious use of the drug. The precautions portion includes disease states or clinical situations in
which drug use involves particular risks or in which dosage modification may be necessary. Extreme
cautions are noted separately to draw attention to conditions under which use of the drug results in se-
rious, potentially life-threatening consequences.
Adverse Reactions and Side Effects: Although it is not possible to include all reported reactions,
major side effects for all drugs are included. Life-threatening adverse reactions or side effects are
CAPITALIZED, and the most frequent side effects are underlined. Those underlined generally have an
incidence of 10% or greater. Those not underlined occur in fewer than 10% but more than 1% of pa-
tients. Although life-threatening reactions may be rare (fewer than 1%), they are included because of
their significance. The following abbreviations are used for body systems:

CNS: central nervous system F and E: fluid and electrolyte
EENT: eye, ear, nose, and throat Hemat: hematologic
Resp: respiratory Local: local
CV: cardiovascular Metab: metabolic
GI: gastrointestinal MS: musculoskeletal
GU: genitourinary Neuro: neurologic
Derm: dermatologic Misc: miscellaneous
Endo: endocrinologic

Interactions: Drug interactions are a significant risk for patients. As the number of medications a pa-
tient receives increases, so does the likelihood of drug-drug interactions. This section provides the
most important drug-drug interactions and their physiological effects. Significant drug-food and drug-
natural product interactions are also noted as are recommendations for avoiding or minimizing these
interactions

Route and Dosage: Routes of administration are grouped together and include recommended doses
for adults, children, and other more specific age groups (such as geriatric patients). Dosage units are
expressed in the terms in which they are usually prescribed. For example, penicillin G dosage is given
in units rather than in milligrams. Dosing intervals also are provided in the manner in which they are
frequently ordered. If a specific clinical situation (indication) requires a different dose or interval, this
is listed separately for clarity. Specific dosing regimens for hepatic or renal impairment are also
included.

Availability: This section lists the strengths and concentrations of available dose forms. Such infor-
mation is useful in planning more convenient regimens (fewer tablets/capsules, less injection volume)
and in determining whether certain dosing forms are available (suppositories, oral concentrates, sus-
tained- or extended-release forms). Flavors of oral liquids and chewable tablets have been included to
improve compliance and adherence in pediatric patients. General availability and average wholesale
prices of commonly prescribed drugs have also been added as an aid to nurses with prescriptive
authority.

Nursing Implications: This section helps the nurse apply the nursing process to pharmacotherapeu-
tics. The subsections provide a step-by-step guide to clinical assessment, implementation (drug ad-
ministration), and evaluation of the outcomes of pharmacologic therapy.

Assessment: This section includes guidelines for assessing patient history and physical data before
and during drug therapy. Assessments specific to the drug’s various indications are also included.
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The Lab Test Considerations section provides the nurse with information regarding which labo-
ratory tests to monitor and how the results may be affected by the medication. Toxicity and Over-
dose alerts the nurse to therapeutic serum drug levels that must be monitored and signs and symp-
toms of toxicity. The antidote and treatment for toxicity or overdose of appropriate medications also
are included.
Potential Nursing Diagnoses: The two or three most pertinent North American Nursing Diag-
noses Association (NANDA) diagnoses that potentially apply to a patient receiving the medication
are listed. Each diagnosis includes the pharmacologic effect from which the diagnosis has been de-
rived. For instance, the patient receiving immunosuppressant drugs should be diagnosed with Risk
for Infection. The diagnosis is followed by the term Side Effects in parentheses. Since patient educa-
tion is fundamental to all nurse-patient interactions, the diagnosis Knowledge Deficit should be as-
sumed to be a nursing diagnosis applicable to all drugs.
Implementation: Guidelines specific for medication administration are discussed in this subsec-
tion. High Alert information, i.e., information that directly relates to preventing medication errors
with inherently dangerous drugs, is included first if applicable. Sound-alike look-alike name confu-
sion alerts are also included here. Other headings in this section provide data regarding routes of
administration. PO describes when and how to administer the drug, whether tablets may be
crushed or capsules opened, and when to administer the medication in relation to food. The IV sec-
tion includes specific information about administering the medication intravenously. It has been
thoroughly updated for this edition beginning with a more prominent IV Administration heading
that introduces this section. New bold, red headings have been added to highlight the recommend-
ed diluents and concentrations. These new headings complement the Rate heading and make
this critical information easy to find. Wherever possible, new information has been added to these
topics. Several subsections comprise the IV Administration section. The first section, Direct IV,
which refers to administering medications from a syringe directly into a saline lock, Y-site of IV tub-
ing, or a 3–way stopcock, provides details for reconstitution, concentration, dilution, and rate.
Rate is also included in both other methods of IV administration, direct or intermittent infusion In-
termittent Infusion and Continuous Infusion specify standard dilution solutions and amounts,
stability information, and rates. In addition, a quick reference for information about dilution
amounts in neonates and infants, who are extremely sensitive to excess fluids, is contained in the
new Medication Safety Tools color insert. Syringe Compatibility/Incompatibility identifies
compatibile medications when mixed in a syringe. Compatibility of medications in a syringe is usu-
ally limited to 15 minutes after mixing. Y-Site Compatibility/Incompatibility identifies medica-
tions compatible or incompatible with each drug when administered via Y-site injection or 3-way
stopcock in IV tubing. Additive Compatibility/Incompatibility identifies medications compat-
ible or incompatible when admixed in solution. Compatibility of diluted medications administered
through a Y-site for continuous or intermittent infusion is usually limited to 24 hours. Solution
Compatibility/Incompatibility identifies compatible or incompatible solutions for dilution for
administration purposes. Compatibility information is compiled from Trissel’s Handbook of In-
jectable Drugs, ed 14. Compatibility and incompatibility information is also located in charts con-
tained in the Medication Safety Tools color insert. A printable version of syringe compatibilities
is also available at www.drugguide.com.
Patient/Family Teaching: This section includes information that should be taught to patients
and/or families of patients. Side effects that should be reported, information on minimizing and
managing side effects, details on administration, and follow-up requirements are presented. The
nurse also should refer to the Implementation section for specific information to teach to the pa-
tient and family about taking the medication. Home Care Issues discusses aspects to be consid-
ered for medications taken in the home setting.
Evaluation: Outcome criteria for determination of the effectiveness of the medication are
provided.
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EVIDENCE-BASED PRACTICE AND
PHARMACOTHERAPEUTICS:
Implications for Nurses

The purpose of evidence-based practice is to improve the outcomes of treatment for patients. How
pharmacologic agents affect patients is often the subject of research; such research is required by
the Food and Drug Administration (FDA) before and after drug approval. Any medication can be
the subject of an evidence-based clinical review article. But what does ‘‘evidence-based’’ mean and
how does it relate to nursing?

According to Ingersoll, ‘‘Evidence-based nursing practice is the conscientious, explicit and judi-
cious use of theory-derived, research-based information in making decisions about care delivery
to individuals or groups of patients and in consideration of individual needs and preferences’’
(2000, p. 152). Still subject to debate are questions about the sufficiency and quality of evidence.
For example, what kind of evidence is needed? How much evidence is necessary to support, modi-
fy, or change clinical practice? And, were the studies reviewed of ‘‘good’’ quality and are their re-
sults valid?

In general, clinicians use hierarchy of evidence schemas to rank types of research reports from
the most valuable and scientifically rigorous to the least useful. The hierarchy makes clear that
some level of evidence about the effect of a particular treatment or condition exists, even if the ev-
idence is considered weak. Figure 1 illustrates a hierarchy of evidence pyramid with widely ac-
cepted rankings: the most scientifically rigorous at the top, the least scientifically rigorous at the
bottom. Practitioners and clinicians should look for the highest level of available evidence to an-
swer their clinical questions.

Figure 1 Hierarchy of Scientific Evidence Pyramid

Evidence-Based Practice and Its Importance in Pharmacology

Evidence-based practices in pharmacology generally are derived from well-designed randomized
controlled trials (RCTs) or other experimental designs that investigate drugs’ therapeutic and non-
therapeutic effects. However, although FDA-approved pharmacologic agents have undergone rigor-
ous testing through RCTs, nurses have the responsibility to evaluate the findings for the best scien-
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6 DAVIS’S DRUG GUIDE FOR NURSES

tific evidence available and to determine the most appropriate, safest, and efficacious drugs for
their patients.

While numerous databases are available through Internet searches, two valuable and quickly ac-
cessible resources for evaluating the current highest level of pharmacologic evidence are 1) the
Cochrane Database of Systematic Reviews and the Central Register of Controlled Trials and 2) the
National Guidelines Clearinghouse (NGC), supported by the Agency for Healthcare Research and
Quality (AHRQ). The Cochrane library and databases provide full text of high-quality, regularly up-
dated systematic reviews, protocols, and clinical trials. The Web address is http://
www.cochrane.org/reviews.clibintro.htm.

AHRQ’s Evidence-Based Practice Centers (EPCs) provide evidence reports and technology assess-
ments that can assist nurses in their efforts to provide the highest quality and safest pharmacologic
health care available. The EPCs systematically review the relevant scientific literature, conduct ad-
ditional analyses (when appropriate) prior to developing their reports and assessments, and pro-
vide guideline comparisons. The Web address is http://www.guideline.gov.

Evidence-based systematic reports and guidelines provide nurses with instantaneous access to the
most current knowledge, enabling them to critically appraise the scientific evidence and its appro-
priateness to their patient population. This is especially important given the need for nurses to
keep abreast of the rapidly changing pharmacologic agents in use. New drugs are approved each
month, compelling nurses to know these drugs’ intended uses, therapeutic effects, interactions,
and adverse effects.

Evidence-based practice requires a shift from the traditional paradigm of clinical practice—
grounded in intuition, clinical experience, and pathophysiologic rationale—to a paradigm in
which nurses must combine clinical expertise, patient values and preferences, and clinical circum-
stances with the integration of the best scientific evidence in order to make conscientious, well-in-
formed, research-based decisions that affect nursing patient care.

***
Linda S. Weglicki, PhD, RN

Wayne State University College of Nursing

Detroit, Michigan
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MEDICATION ERRORS: Improving
Practices and Patient Safety

It is widely acknowledged that medication errors result in thousands of adverse drug events, preventa-
ble reactions, and deaths per year. Nurses, physicians, pharmacists, patient safety organizations, the
Food and Drug Administration, the pharmaceutical industry, and other parties share in the responsi-
bility for determining how medication errors occur and designing strategies to reduce error.

One impediment to understanding the scope and nature of the problem has been the reac-
tive ‘‘blaming, shaming, training’’ culture that singled out one individual as the cause of the er-
ror. Also historically, medication errors that did not result in patient harm—near-miss situa-
tions in which an error could have but didn’t happen—or errors that did not result in serious
harm were not reported. In contrast, serious errors often instigated a powerful punitive re-
sponse in which one or a few persons were deemed to be at fault and, as a result, lost their
jobs and sometimes their licenses.

In 1999, the Institute of Medicine (IOM) published To Err Is Human: Building a Safer
Health System, which drew attention to the problem of medication errors. It pointed out that
excellent health care providers do make medication errors, that many of the traditional pro-
cesses involved in the medication use system were error-prone, and that other factors, notably
drug labeling and packaging, contributed to error. Furthermore, the IOM report, in conjunction
with other groups such as the United States Pharmacopeia (USP) and the Institute for Safe Med-
ication Practices (ISMP), called for the redesign of error-prone systems to include processes
that anticipated the fallibility of humans working within the system. This initiative is helping shift
the way the health care industry addresses medication errors from a single person/bad apple
cause to a systems issue.1

The National Coordinating Council for Medication Error Reporting and Prevention (NCC-
MERP) developed the definition of a medication error that reflects this shift and captures the
scope and breadth of the issue:

‘‘A medication error is any preventable event that may cause or lead to inappropriate medication
use or patient harm while the medication is in the control of the health care professional, patient,
or consumer. Such events may be related to professional practice, health care products, proce-
dures, and systems, including prescribing; order communication; product labeling, packaging,
and nomenclature; compounding; dispensing; distribution; administration; education; monitor-
ing; and use.’’2

Inherent in this definition’s mention of related factors are the human factors that are part
of the medication use system. For example, a nurse or pharmacist may automatically reach into
the bin where dobutamine is usually kept, see ‘‘do’’ and ‘‘amine’’ but select dopamine instead
of dobutamine. Working amidst distractions, working long hours or shorthanded, and working
in a culture where perfection is expected and questioning is discouraged are other examples of
the human factors and environmental conditions that contribute to error.

The goal for the design of any individual or hospital-wide medication use system is to de-
termine where systems are likely to fail and to build in safeguards that minimize the potential
for error. One way to begin that process is to become familiar with medications or practices
that have historically been shown to be involved in serious errors.

High Alert Medications

Some medications, because of a narrow therapeutic range or inherent toxic nature, have a high risk of
causing devastating injury or death if improperly ordered, prepared, stocked, dispensed, adminis-
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tered, or monitored. Although these medications may not be involved in more errors, they require spe-
cial attention due to the potential for serious, possibly fatal consequences. These have been termed
high-alert medications, to communicate the need for extra care and safeguards. Many of these
drugs are used commonly in the general population or are used frequently in urgent clinical situations.
The Joint Commission (JC) monitors the use of frequently prescribed high-alert medications, which in-
clude insulin, opiates and narcotics, injectable potassium chloride (or phosphate) concentrate, intra-
venous anticoagulants (such as heparin), sodium chloride solutions above 0.9 percent, and others.
See the High Alert Drugs table in the Medication Safety Tools color insert, and Table 2 in this article
for a complete list of the high alert meds found in Davis’s Drug Guide for Nurses. (Visit the Institute
for Safe Medication Practices at www.ismp.org for more information on high alert drugs.)

Causes of Medication Errors

Many contributing factors and discrete causes of error have been identified, including failed communi-
cation, poor drug distribution practices, dose miscalculations, drug packaging and drug-device relat-
ed problems, incorrect drug administration, and lack of patient education.3

Failed Communication: Failed communication covers many of the errors made in the ordering
phase, and although ordering is performed by the prescriber, the nurse, the clerk, and the pharmacist
who interpret that order are also involved in the communication process.
● Poorly handwritten or verbal orders. Handwriting is a major source of error and has led to

inaccurate interpretations of the drug intended, the route of administration, the frequency, and
dose. Telephone and verbal orders are likewise prone to misinterpretation.

● Drugs with similar-sounding or similar-looking names. Similar sounding names, or
names that look similar when handwritten, are frequently confused. Amiodarone and amrinone
(now renamed inamrinone to help prevent confusion), or Zebeta® and Diabeta® are two exam-
ples. The United States Pharmacopoeia (USP) has identified over 700 ‘‘sound-alike, look-alike’’
drugs. Mix-ups are more likely when each drug has similar dose ranges and frequencies.
Several of the sound-alike/look-alike drugs were targeted for labeling intervention by the FDA,
which requested manufacturers of 33 drugs with look-alike names to voluntarily revise the appear-
ance of the established names. The revision visually differentiates the drug names by using ‘‘tall
man’’ letters (capitals) to highlight distinguishing syllables (ex.: acetoHEXAMIDE versus acetaZOL-
AMIDE or buPROPrion versus busPIRone. See the TALL MAN Lettering table in the Medication
Safety Tools color insert for the list of the pairs of drugs that are commonly confused, often with
serious consequences.

● Misuse of zeroes in decimal numbers. Massive, ten-fold overdoses are traceable to not using
a leading zero (.2 mg instead of 0.2 mg) or adding an unnecessary trailing zero (2.0 mg instead of 2
mg) in decimal expressions of dose. Similar overdosages are found in decimal expressions in which
the decimal point is obscured by poor handwriting, stray marks, or lined orders sheets (e.g., read-
ing 3.1 grams as 31 grams). Underdosing also may occur by the same mechanism and prevent a de-
sired, perhaps life-saving effect.

● Use of apothecary measures (grains, drams) or package units (amps, vials, tablets)
instead of metric measures (grams, milligrams, milliequivalents). Apothecary mea-
surements are poorly understood and their abbreviations are easily confused with other units of
measurement. Use of such measures should be abandoned. Errors also occur when dosage units
are used instead of metric weight. For example, orders for 2 tablets, 1/2 vials, or 2 ampoules can re-
sult in overdose or underdose when the medications ordered come in various strengths.

● Misinterpreted abbreviations. Abbreviations can be misinterpreted or, when used in the dos-
age part of the order, can result in incorrect dosage of the correct medication. For example, lower
or upper case ‘‘U’’ for units has been read as a zero, making 10 u of insulin look like 100 units when
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10 DAVIS’S DRUG GUIDE FOR NURSES

handwritten. The Latin abbreviation ‘‘QOD’’ for every other day has been misinterpreted as QID (4
times per day). See Table 2 for a list of confusing abbreviations and safer alternatives.

● Ambiguous or incomplete orders. Orders that do not clearly specify dose, route, frequency, or
indication do not communicate complete information and are open to misinterpretation.

Poor Distribution Practices: Poor distribution includes error-prone storing practices such as
keeping similar looking products next to each other. Dispensing multidose floor stock vials of poten-
tially dangerous drugs instead of unit doses is also associated with error as is allowing non-pharma-
cists to dispense medications in the absence of the pharmacist.

Dose Miscalculations: Dose miscalculations are a prime source of medication error. Also, many
medications need to be dose-adjusted for renal or hepatic impairment, age, height and weight, and
body composition (i.e., correct for obesity). Complicated dosing formulas provide many opportunities
to introduce error. Often vulnerable populations, such as premature infants, children, the elderly, and
those with serious underlying illnesses are at greatest risk.

Drug Packaging and Drug Delivery Systems: Similar packaging or poorly designed packag-
ing encourages error. Drug companies may use the same design for different formulations, or fail to
highlight information about concentration or strength. Lettering, type size, color, and packaging meth-
ods can either help or hinder drug identification.

Drug delivery systems include infusion pumps and rate controllers. Some models do not
prevent free flow of medication, leading to sudden high dose infusion of potent and dangerous
medications. The lack of safeguards preventing free flow and programming errors are among
the problems encountered with infusion control devices.

Incorrect Drug Administration: Incorrect drug administration covers many problems. Misi-
dentification of a patient, incorrect route of administration, missed doses, or improper drug prepara-
tion are types of errors that occur during the administration phase.

Lack of Patient Education: Safe medication use is enhanced in the hospital and the home when
the patient is well informed. The knowledgeable patient can recognize when something has changed in
his or her medication regimen and can question the health care provider. At the same time, many is-
sues related to medication errors, such as ambiguous directions, unfamiliarity with a drug, and con-
fusing packaging, affect the patient as well as the health care provider, underscoring the need for care-
ful education. Patient education also enhances adherence, which is a factor in proper medication use.

Prevention Strategies

Since medication use systems are complex and involve many steps and people, they are error-prone.
On an individual basis, nurses can help reduce the incidence of error by implementing the following
strategies:
● Clarify any order that is not obviously and clearly legible. Ask the prescriber to print orders using

block style letters.
● Do not accept orders with the abbreviation ‘‘u’’ or ‘‘IU’’ for units. Clarify the dosage and ask the pre-

scriber to write out the word units.
● Clarify any abbreviated drug name or the abbreviated dosing frequencies q.d., QD, q.o.d., QOD, and

q.i.d or QID. Suggest abandoning Latin abbreviations in favor of spelling out dosing frequency.
● Do not accept doses expressed in package units or volume instead of metric weight. Clarify any or-

der written for number of ampoules, vials, or tablets (e.g., calcium, 1 ampoule or epinephrine, 1
Bristojet).

● Decimal point errors can be hard to see. Suspect a missed decimal point and clarify any order if the
dose requires more than 3 dosing units.
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● If dose ordered requires use of multiple dosage units or very small fractions of a dose unit, review
the dose, have another health care provider check the original order and recalculate formulas and
confirm the dose with the prescriber.

● If taking a verbal order, ask prescriber to spell out the drug name and dosage to avoid sound-alike
confusion (e.g., hearing Cerebyx for Celebrex, or fifty for fifteen). Read back the order to the pre-
scriber after you have written it in the chart. Confirm and document the indication to further en-
hance accurate communication.

● Clarify any order that does not include metric weight, dosing frequency, or route of administration.
● Check the nurse’s/clerk’s transcription against the original order. Make sure stray marks or initials

do not obscure the original order.
● Do not start a patient on new medication by borrowing medications from another patient. This ac-

tion bypasses the double check provided by the pharmacist’s review of the order.
● Always check the patient’s name band before administering medications. Verbally addressing a pa-

tient by name does not provide sufficient identification.
● Use the facility’s standard drug administration times to reduce the chance of an omission error.
● Be sure to fully understand any drug administration device before using it. This includes infusion

pumps, inhalers, and transdermal patches.
● Have a second practitioner independently check original order, dosage calculations, and infusion

pump settings for high alert medications.
● Realize that the printing on packaging boxes, vials, ampoules, pre-filled syringes, or any container in

which a medication is stored can be misleading. Be sure to differentiate clearly the medication and
the number of milligrams per milliliter versus the total number of milligrams contained within. Mas-
sive overdoses have been administered by assuming that the number of milligrams per ml is all that
is contained within the vial or ampoule. Read the label when obtaining the medication, before pre-
paring or pouring the medication, and after preparing or pouring the medication.

● Educate patients about the medications they take. Provide verbal and written instruction and ask the
patient to restate important points. Refer to Educating Patients about Safe Medication Use on page
21 for recommendations on what patients should understand about their medications.

As stated previously, errors are a result of problems within the medication use system and
cannot be eliminated by the vigilance of any one group of health care providers. System rede-
sign involves strong leadership from administration and all involved departments. Health care fa-
cilities should consider the following when addressing the issue of medication errors:
● Do not provide unit stock of critical, high alert medications. If eliminating these medications from

floor stock is not feasible, consider reducing the number available and standardizing the concentra-
tions or forms in which the medication is available.

● Create committees that address safety issues.
● Install a computer physician order entry (CPOE) system to help reduce prescribing orders. Link or-

der entry to pertinent lab, allergy, and medication data.
● Implement bar code technology to ensure the right drug reaches the right patient.
● Develop policies that discourage error-prone prescribing practices such as inappropriate use of

verbal orders, use of confusing dosing symbols, and use of abbreviations.
● Develop policies that encourage better communication of medication information such as requiring

block-style printing of medications, including indication in prescription, and using both the trade
and generic name in prescriptions.

● Ensure a reasonable workload for pharmacists and nurses, and provide a well-designed work area.
● Limit the availability of varying concentrations of high alert medications.
● Provide standard concentrations and infusion rate tables.
● Supply pharmacy and patient care areas with current reference material.
● Cultivate a culture that does not assign blame when medication errors occur but looks for root

causes instead.
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● Encourage staff to participate in the USP-ISMP-MERP error reporting program.
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Table 1: High Alert Medications in Davis’s Drug Guide for Nurses

aldesleukin DOXOrubicin hydrochloride meperidine
DOXOrubicin hydrochloride

alemtuzumab liposome methadone
altretamine epinephrine methotrexate
amiodarone epirubicin metoprolol
arsenic trioxide eptifibatide midazolam
asparaginase esmolol milrinone
bleomycin etoposides morphine
buprenorphine fentanyl (oral, transmucosal) nalbuphine
busulfan fentanyl (parenteral) nesiritide
butorphanol fentanyl (transdermal) oxycodone compound
calcium salts fluorouracil oxymorphone
capecitabine fondaparinux pancuronium
carboplatin gemcitabine pentazocine
carmustine gemtuzumab ozogamicin potassium phosphates
chloralhydrate heparin potassium supplements
chlorambucil heparins (low molecular weight) pramlintide
cisplatin hydrocodone propranolol
codeine hydromorphone sodium chloride
colchicine hypoglycemic agents, oral thrombolytic agents
cyclophosphamide imatinib tirofiban
cytarabine insulin mixtures topotecan
DAUNOrubicin citrate liposome insulins (short-acting) trastuzumab
DAUNOrubicin hydrochloride insulins (intermediate-acting) vinBLAStine
decitabine insulins (long-acting) vinCRIStine
digoxin insulins (rapid-acting) vinorelbine
DOBUTamine labetalol warfarin
docetaxel lidocaine

magnesium sulfate (IV,
DOPamine parenteral)
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Table 2: Abbreviations and Symbols Associated with Medication Errors
Abbreviation/Symbol Intended Meaning Mistaken For Recommendation

AZT Zidovudine Azathioprine Use full drug name
Thorazine

CPZ Compazine (chlorpromazine) Use full drug name
KCl (potassium

HCl Hydrochloric acid chloride) Use full drug name
HCT Hydrocortisone hydrochlorothiazide Use full drug name
MgSO4* Magnesium sulfate Morphine sulfate Use full drug name
MS, MSO4* Morphine sulfate Magnesium sulfate Use full drug name
MTX Methotrexate Mitoxantrone Use full drug name
Nitro drip Nitroprusside Nitroglycerin Use full drug name
Norflox Norfloxacin Norflex Use full drug name

Patient controlled
PCA Procainamide analgesia Use full drug name
PIT Pitocin Pitressin Use full drug name
�g† microgram Mg (milligram) Use mcg
/ (slash mark) ‘‘per’’ ‘‘1’’ (numeral one) Spell out per

Spell out half strengthHalf strength or hour One mistaken for the
HS or hs† of sleep other or bedtime
+ Plus sign ‘‘4’’ (numeral four) Spell out and

DO NOT USE zero after aZero after a decimal
point (e.g. 1.0 mg)* 1 mg 10 mg decimal point

No zero before a
ALWAYS USE zero beforedecimal point (e.g.,. 1

mg)* .1 mg 1 mg a decimal point
0 (zero), 4 (four) or

u or U* units cc Spell out unit
I.U.* International Units IV or 10 Spell out unit

Write out medication
HS* Half strength Hour of sleep strength
q.d. or QD* Every day q.i.d. (4 times per day) Write out daily

Write out every otherq.i.d. (4 times per day)
q.o.d. or QOD* Every other day or qd (daily) day

SC mistaken as SL
Use subcut or write(sublingual), SQ as

SC, SQ, sub q† subcutaneously ‘‘5 every’’ or ‘‘every’’ out subcutaneously
Spell out right ear, leftRight ear, left ear, OD, OS, OU (right eye,

AD, AS, AU† each ear left eye, each eye) ear, each ear
Spell out right eye, leftRight eye, left eye, AD, AS, AU (right ear,

OD, OS, OU each eye left ear, each ear) eye, each eye
Cc† cubic centimeters u (units) Use ml
@ At 2 Use at
& And 2 Use and
+ Plus or and 4 Use and

Zero (q 1° seen as q
° hour 10) Use hr, h, or hour

Leave space betweenDrug name and dose
drug name, dose, andrun together. Example:

Inderal40 mg Inderal 40 mg Inderal 140 mg unit of measure
Numerical dose and

Leave space betweenunit of measure run
drug dose and unittogether. Example:

10mg 10 mg 100 mg of measure

* Appears on JCAHO’s ‘‘Do Not Use’’ list of abbreviations.
†Appears on JCAHO’s list of abbreviations not recommended for use.
Modified from The Institute for Safe Medication Practices Safety Alert, Vol 8: Issue 24. Nov 27, 2003.
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DETECTING AND MANAGING
ADVERSE DRUG REACTIONS

An adverse drug reaction (ADR) is any unexpected, undesired, or excessive response to a medication
that results in:
● temporary or permanent serious harm or disability
● admission to a hospital, transfer to a higher level of care, or prolonged stay
● death.
Adverse drug reactions are distinguished from adverse drug events, in which causality is uncertain, and
side effects, which may be bothersome to the patient and necessitate a change in therapy but are not
considered serious.1 Although some ADRs are the result of medications errors, many are not.

Types of ADRs

The Food and Drug Administration (FDA) classifies ADRs into 2 broad categories: Type A and Type B.2

Type A reactions are predictable reactions based on the primary or secondary pharmacologic effect of
the drug. Dose-related reactions and drug-drug interactions are examples of Type A reactions. Type B
reactions are unpredictable, are not related to dose, and are not the result of the drug’s primary or sec-
ondary pharmacologic effect. Idiosyncratic and hypersensitivity reactions are examples of Type B
reactions.

Dose-Related Reactions (Toxic Reactions): In dose related reactions, the dose prescribed for the
patient is excessive. Although a variety of mechanisms may interact, reasons for this type of reaction
include:
● renal or hepatic impairment
● extremes in age (neonates and frail elderly)
● drug-drug or drug-food interactions
● underlying illness. Dose-related reactions are often the result of preventable errors in prescribing in

which physiologic factors such as age, renal impairment, and weight were not considered sufficient-
ly, or in inadequate therapeutic monitoring. Medications with narrow therapeutic ranges (digoxin,
aminoglycosides, antiepileptic drugs) and those that require careful monitoring or laboratory test-
ing (anticoagulants, nephrotoxic drugs) are most frequently implicated in dose-related reactions.3,4

Dose-related reactions usually are managed successfully by temporarily discontinuing the drug and
then reducing the dose or increasing the dosing interval. In some instances, the toxic effects need to
be treated with another agent (e.g. Digibind for digoxin toxicity or Kayexalate for drug induced hy-
perkalemia). Appropriately timed therapeutic drug level monitoring, review of new drugs added to
an existing regimen that may affect the drug level, and frequent assessment of relevant laboratory
values are critical to safe medical management and prevention of dose-related reactions.

Drug-Drug Interactions: Drug-drug interactions occur when the pharmacokinetic or pharmacody-
namic properties of an individual drug affect another drug. Pharmacokinetics refers to the way the
body processes a medication (absorption, distribution, metabolism, and elimination). In a drug-drug
interaction, the pharmacokinetic properties of one drug can cause a change in drug concentration of
another drug and an altered response. For example, one drug may block enzymes that metabolize a
second drug. The concentration of the second drug is then increased and may become toxic or cause
adverse reactions. Pharmacodynamic drug-drug interactions involve the known effects and side-effects
of the drugs. For example, two drugs with similar therapeutic effects may act together in a synergistic
way. The increased anticoagulant effects that occur when warfarin and aspirin are taken together, or
the increased CNS depression that results when two drugs with CNS depressant effects potentiate each

14
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other, are examples of pharmacodymanic drug-drug interactions. Certain classes of drugs are more
likely to result in serious drug-drug interactions and patients receiving these agents should be moni-
tored carefully. The medication classes include anticoagulants, oral hypoglycemic agents, nonsteroidal
anti-inflammatory agents, MAO inhibitors, antihypertensives, antiepileptics, and antiretrovirals. In ad-
dition, specific drugs such as theophylline, cimetidine, lithium, and digoxin may result in serious
ADRs.

Idiosyncratic Reactions: Idiosyncratic reactions occur without relation to dose and are unpredict-
able and sporadic. Reactions of this type may manifest in many different ways, including fever, blood
dyscrasias, cardiovascular effects, or mental status changes. The time frame between the occurrence of
a problem and initiation of therapy is sometimes the only clue linking drug to symptom. Some idiosyn-
cratic reactions may be explained by genetic differences in drug-metabolizing enzymes.

Hypersensitivity Reactions: Hypersensitivity reactions are usually allergic responses. Manifesta-
tions of hypersensitivity reactions range from mild rashes, to nephritis, pneumonitis, hemolytic ane-
mia, and anaphylaxis. Protein drugs (vaccines, enzymes) are frequently associated with hypersensitivi-
ty reactions. In most instances, antibody formation is involved in the process and therefore cross-
sensitivity may occur. An example of this is hypersensitivity to penicillin and cross-sensitivity with other
penicillins and/or cephalosporins. Documenting drugs to which the patient is allergic and the specific
hypersensitivity reaction is very important. If the reaction to an agent is anaphylaxis the nurse should
monitor the patient during administration of a cross-hypersensitive agent, especially during the initial
dose, and ensure ready access to emergency resuscitative equipment.

Recognizing an ADR

Adverse drug reactions should be suspected whenever there is a negative change in a patient’s condi-
tion, particularly when a new drug has been introduced. Strategies that can enhance recognition in-
clude knowing the side effect/adverse reaction profile of medications. Nurses should be familiar with a
drug’s most commonly encountered side effects and adverse reactions before administering it. (In
Davis’s Drug Guide for Nurses, side effects are underlined, and adverse reactions are CAPITALIZED
and appear in second color in the Adverse Reactions and Side Effects section.) As always, monitor-
ing the patient’s response to a medication and ongoing assessment are key nursing actions. Learn to
recognize patient findings that suggest an ADR has occurred. These include:
● rash
● change in respiratory rate, heart rate, blood pressure or mental state
● seizure
● anaphylaxis
● diarrhea
● fever.
Any of these findings can suggest an ADR and should be reported and documented promptly so that ap-
propriate interventions, including discontinuation of suspect medications, can occur. Prompt inter-
vention can prevent a mild adverse reaction from escalating into a serious health problem. Other steps
taken by the health care team when identifying and treating an ADR include:

1. Determining that the drug ordered was the drug given and intended.
2. Determining that the drug was given in the correct dosage by the correct route.
3. Establishing the chronology of events: time drug was taken and onset of symptoms.
4. Stopping the drug and monitoring patient status for improvement (dechallenge).
5. Restarting the drug, if appropriate, and monitoring closely for adverse reactions (rechallenge).2
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Prevention

Healthcare organizations have responded to consumer, regulator and insurer pressures by developing
programs that aim to eliminate preventable ADRs. In the inpatient setting, computer systems can dis-
play the patient’s age, height, weight, and creatinine clearance or serum creatinine level and send an
alert to the clinician if a prescribed dose is out of range for any of the displayed parameters. Allergy
alerts and drug-drug interactions can be presented to the clinician at the time an order is entered.

In the outpatient setting, strategies that increase the patient’s knowledge base and access to phar-
macists and nurses may help prevent adverse reactions.5 Outpatient pharmacy computer systems that
are linked within a chain of pharmacies may allow the pharmacist to view the patient’s profile if the pa-
tient is filling a prescription in a pharmacy other than the usual one. Many pharmacy computers have
dose limits and drug-drug reaction verfication to assist pharmacists filling orders.

Such strategies are a valuable auxiliary to, but cannot replace, conscientious history taking, care-
ful patient assessment, and ongoing monitoring. A thorough medication history including all prescrip-
tion and non-prescription drugs, all side effects and adverse reactions encountered, allergies, and all
pertinent physical data should be available to the prescriber. The prescriber is responsible for review-
ing this data, along with current medications, laboratory values, and any other variable that affects drug
response.

It is not expected that practitioners will remember all relevant information when prescribing. In
fact, reliance on memory is error-fraught and clinicians need to use available resources to verify drug
interactions whenever adding a new drug to the regimen. Setting expectations that clinicians use evi-
dence-based information rather than their memories when prescribing, dispensing, administering or
monitoring patients has the potential to reduce the incidence of preventable ADRs.

Food and Drug Administration MedWatch Program

To monitor and assess the incidence of adverse reactions, the Food and Drug Administration (FDA)
sponsors MedWatch, a program that allows health care practitioners and consumers the opportunity
to report serious adverse reactions or product defects encountered from medications, medical de-
vices, special nutritional products, or other FDA-regulated items. The FDA considers serious those re-
actions that result in death, life-threatening illness or injury, hospitalization, disability, congenital
anomaly, or those that require medical/surgical intervention.

In addition to reporting serious adverse reactions, health care providers should also report
problems related to suspected contamination, questionable stability, defective components, or poor
packaging/labeling. Reports should be submitted even if there is some uncertainty about the cause/ef-
fect relationship or if some details are missing. This reporting form may be accessed at www.fda.gov/
medwatch/report/hcp.htm. Reports also may be faxed to the FDA (1-800-FDA-0178). Reactions to
vaccines should be reported to the Vaccine Adverse Event Reporting System (VAERS; 1-800-822-
7967). Nurses share with other health care providers an obligation to report adverse reactions to the
MedWatch program so that all significant data can be analyzed for opportunities to improve patient
care.
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SPECIAL DOSING CONSIDERATIONS

For many patients the average dose range for a given drug can be toxic. The purpose of this section is to
describe vulnerable patient populations for which special dosing considerations must be made to pro-
tect the patient and improve clinical outcomes.

The Pediatric Patient

Most drugs prescribed to children are not approved by the FDA for use in pediatric populations. This
does not mean it’s wrong to prescribe these drugs to children, rather it means that the medications
were not tested in children. The lack of pediatric drug information can result in patient harm or death,
such as what occurred with the drug chloramphenicol. When given to very young children, chloram-
phenicol caused toxicity and multiple deaths. Referred to as ‘‘gray syndrome,’’ this toxic reaction was
eventually found to be dose dependent. The FDA now requires that new drugs that may be used in chil-
dren include information for safe pediatric use. For this edition of Davis’s Drug Guide for Nurses, we
have had the pediatric dosing for the top 100 drugs used in children revised and updated by a pediatric
doctor of pharmacology.

The main reason for adjusting dosages in pediatric patients is body size, which is
measured by body weight or body surface area (BSA). Weight-based pediatric drug dos-
ages are expressed in number of milligrams per kilogram of body weight (mg/kg) while
dosages calculated on body surface area are expressed in number of milligrams per me-
ter squared (mg/m2). BSA is determined using a BSA nomogram (Appendix F) or calcu-
lated by using formulas (Appendix E).

The neonate and the premature infant require additional adjustments secondary to
immature function of body systems. For example, absorption may be incomplete or altered
secondary to differences in gastric pH or motility. Distribution may be altered because of
varying amounts of total body water, and metabolism and excretion can be delayed due
to immature liver and kidney function. Furthermore, rapid weight changes and progressive
maturation of hepatic and renal function require frequent monitoring and careful dosage
adjustments. Gestational age, as well as weight, may be needed to properly dose some
drugs in the neonate.

The Geriatric Patient

Absorption, distribution, metabolism and excretion are altered in adults over 55 years of age, putting
the older patient at risk for toxic reactions. Pharmacokinetic properties in the older patient are affect-
ed by
● percentage of body fat, lean muscle mass, and total body water
● decreased plasma proteins, especially in the malnourished patient, which allows a larger propor-

tion of free or unbound drug to circulate and exert effects
● diminished GI motility and blood flow, which delays absorption
● slower hepatic and renal function, which delays excretion.

All of these variables change with age, however, and not predictably. Older patients
should be prescribed the lowest possible effective dose at the initiation of therapy fol-
lowed by careful titration of doses as needed. Just as importantly, they should be moni-
tored very carefully for signs and symptoms of adverse drug reactions.

Another concern is that many elderly patients are prescribed multiple drugs. As the
number of medications a patient takes increases, so does the risk for an adverse drug
reaction. One drug may negate, potentiate, or otherwise alter the effects of another drug
(drug-drug interaction). This situation is compounded by concurrent use of nonprescrip-

18
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tion drugs and natural products. In general, doses of most medications (especially digox-
in, sedative/hypnotics, anticoagulants, thrombolytics, nonsteroidal anti-inflammatory agents,
and antihypertensives) should be decreased in the geriatric population. The Beers List/Cri-
teria, which appears in the Medication Safety Tools section, is a list of drugs to be
used with caution in the elderly, and is based on these concerns.

The Patient of Reproductive Age

Generally, pregnant women should avoid medications, except when absolutely necessary. Both the
mother and the fetus must be considered. The placenta protects the fetus only from extremely large
molecules. The fetus is particularly vulnerable during the first and the last trimesters of pregnancy.
During the first trimester, vital organs are forming and ingestion of teratogenic drugs may lead to fetal
malformation or miscarriage. Unfortunately, this is the time when a woman is least likely to know that
she is pregnant. In the third trimester, drugs administered to the mother and transferred to the fetus
may not be safely metabolized and excreted by the fetus. This is especially true of drugs administered
near term. After the infant is delivered, he or she no longer has the placenta to help with drug excre-
tion, and drugs administered before delivery may result in toxicity.

Of course, many conditions, such as asthma, diabetes, gastrointestinal disorders, and
mental illness affect pregnant women and require long-term medication use. When the
medications are used, whether over the counter or prescription, prescribing the lowest ef-
fective dose for the shortest period of time necessary is the rule.

The possibility of a medication altering sperm quality and quantity in a potential father
also is an area of concern. Male patients should be informed of this risk when taking any medi-
cations known to have this potential.

Renal Disease

The kidneys are the major organ of drug elimination. Failure to account for decreased renal function is
a preventable source of adverse drug reactions. Renal function is measured by the creatinine clearance
(CCr), which can be approximated in the absence of a 24-hour urine collection (Appendix E). In addi-
tion, dosages in the renally impaired patient can be optimized by measuring medication blood levels.

Patients with underlying renal disease, premature infants with immature renal function,
and elderly patients with age-related decrease in renal function require careful dose adjust-
ments. Renal function may fluctuate over time and should be re-assessed periodically.

Liver Disease

The liver is the major organ of drug metabolism. It changes a drug from a relatively fat-soluble com-
pound to a more water-soluble substance, which means that the drug can then be excreted by the kid-
neys. Liver function is not as easily quantified as renal function, and it therefore is difficult to predict
the correct dosage for a patient with liver dysfunction based on laboratory tests.

A patient who is severely jaundiced or who has very low serum proteins (particularly albu-
min) can be expected to have some problems metabolizing drugs. In advanced liver disease,
portal vascular congestion also impairs drug absorption. Examples of drugs that should be care-
fully dosed in patients with liver disease include theophylline, diuretics, phenytoin, and sedatives.
Some drugs require the liver for activation (such as sulindac or cyclophosphamide) and should
be avoided in patients with severely compromised liver function.

Heart Failure

Heart failure results in passive congestion of blood vessels in the GI tract, which impairs drug absorp-
tion. Heart failure also slows drug delivery to the liver, delaying metabolism. Renal function is fre-
quently compromised as well, adding to delayed elimination and prolonged drug action. Dosages of
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drugs metabolized mainly by the liver or excreted mainly by the kidneys should be decreased in pa-
tients with congestive heart failure.

Body Size

Drug dosing is often based on total body weight. However, some drugs selectively penetrate fatty tis-
sues. If the drug does not penetrate fatty tissues (e.g., digoxin, gentamicin), dosages for the obese pa-
tient should be determined by ideal body weight or estimated lean body mass. Ideal body weight may
be determined from tables of desirable weights or may be estimated using formulas for lean body mass
when the patient’s height and weight are known (Appendix E). If such adjustments are not made con-
siderable toxicity can result.

Body size is also a factor in patients who are grossly underweight. Elderly patients, chron-
ic alcoholics, patients with AIDS, and patients who are terminally ill from cancer or other debi-
litating illnesses need careful attention to dosing. Patients who have had a limb amputated also
need to have this change in body size taken into account.

Drug Interactions

Use of multiple drugs, especially those known to interact with other drugs, may necessitate dosage ad-
justments. Drugs highly bound to plasma proteins, such as warfarin and phenytoin, may be displaced
by other highly protein-bound drugs. When this phenomenon occurs, the drug that has been displaced
exhibits an increase in its activity because the free or unbound drug is active.

Some drugs decrease the liver’s ability to metabolize other drugs. Drugs capable of doing
this include cimetidine and chloramphenicol. Concurrently administered drugs that are both
highly metabolized by the liver may need to be administered in decreased dosages. Other agents
such as phenobarbital, other barbiturates, and rifampin are capable of stimulating the liver to
metabolize drugs more rapidly, requiring larger doses to be administered.

Drugs that significantly alter urine pH can affect excretion of drugs for which the excretory
process is pH dependent. Alkalinizing the urine will hasten the excretion of acidic drugs. Acidifi-
cation of the urine will enhance reabsorption of acidic drugs, prolonging and enhancing drug
action. In the reverse situation, drugs that acidify the urine will hasten the excretion of alkaline
drugs. An example of this is administering sodium bicarbonate in cases of aspirin overdose. Al-
kalinizing the urine promotes renal excretion of aspirin.

Some drugs compete for enzyme systems with other drugs. Allopurinol inhibits the enzyme
involved in uric acid production, but it also inhibits metabolism (inactivation) of 6-mercaptopu-
rine, greatly increasing its toxicity. The dosage of mercaptopurine needs to be significantly re-
duced when coadministered with allopurinol.

The same potential for interactions exists for some foods. Dietary calcium, found in high
concentrations in dairy products, combines with tetracycline and prevents its absorption. Foods
high in pyridoxine (vitamin B6) can negate the anti-Parkinson effect of levodopa. Grapefruit
juice inhibits the enzyme that breaks down some drugs, and concurrent ingestion may signifi-
cantly increase drug levels and the risk for toxicity. There are no general guidelines for nutri-
tional factors. It is prudent to check whether these problems exist and to make the necessary
dosage adjustments.

Many commonly taken natural products interact with pharmaceutical drugs. St. John’s
wort, garlic, ephedra, and other natural products can interact with medications and cause
known or unpredictable reactions.

Nurses and prescribers should consult drug references and remember that the average
dosing range for drugs is intended for an average patient. However, every patient is an individu-
al with specific drug-handling capabilities. Taking these special dosing considerations into ac-
count allows for an individualized drug regimen that promotes the desired therapeutic outcome
and minimizes the risk of toxicity.
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EDUCATING PATIENTS ABOUT SAFE
MEDICATION USE

Research has shown that patients need information about several medication-related topics, no
matter what the medication. A well-informed patient and/or family can help prevent medication
errors by hospital staff and is less likely to make medication errors at home. Adherence to the
medication regimen is another goal achieved through patient education.
Before beginning any teaching, however, always assess the patient’s current knowledge by asking if
he or she is familiar with the medication, how it is taken at home, what precautions or follow-up
care is required, and other questions specific to each drug. Based on the patient’s current
knowledge level and taking into consideration factors such as readiness to learn, environmental
and social barriers to learning or adherence, and cultural factors, discuss the following:

1. Generic and brand names of the medication. Patients should know both the brand and
generic names of each medication for two reasons. It helps them identify their medications when a
generic equivalent is substituted for a brand name version and it prevents patients or health care
providers from making sound-alike confusion errors when giving or documenting a medication
history. An example of this is saying Celebrex but meaning or hearing Cerebyx.

2. Purpose of the medication. Patients have a right to know what the therapeutic benefit of the
medication will be but also should be told the consequences of not taking the prescribed
medication. This may enhance adherence. For example, a patient may be more likely to take blood
pressure medication if told lowering high blood pressure will prevent heart attack, kidney disease,
or stroke, rather than saying only that it will lower blood pressure.

3. Dosage and how to take the medication. To derive benefit and avoid adverse reactions or
other poor outcomes, the patient must know how much of the medication to take and when to take
it. Refer to dosages in metric weight (i.e., milligram, gram) rather than dosage unit (tablet) or
volume (1 teaspoon). The patient must also be informed of the best time to take the medication,
for example, on an empty or a full stomach, before bedtime, or with or without other medications.
If possible, help the patient fit the medication schedule into his or her own schedule, so that taking
the medication is not difficult or forgotten.

4. What to do if a dose is missed. Always explain to patients what to do if a dose is missed.
Patients have been reported to take a double dose of medications when a missed dose occurs,
putting themselves at risk for side effects and adverse reactions.

5. Duration of therapy. It is not uncommon for patients to stop taking a medication when they
feel better or to discontinue a medication when they cannot perceive a benefit. For very long term,
even lifelong therapy, the patient may need to be reminded that the medication helps maintain the
current level of wellness. Patients may need to be reminded to finish short-term courses of
medications even though they frequently will feel much better before the prescription runs out.
Some medications cannot be discontinued abruptly and patients should be warned to consult a
health care professional before discontinuing such agents. Patients will need to know to refill
prescriptions several days before running out or to take extra medication if traveling.

6. Minor side effects and what to do if they occur. Inform the patient that all medications have
potential side effects. Explain the most common side effects associated with the medication and
how to avoid or manage them if they occur. An informed patient is less likely to stop taking a
medication because of a minor and potentially avoidable side effect.
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22 DAVIS’S DRUG GUIDE FOR NURSES

7. Serious side effects and what to do if they occur. Inform the patient of the possibility of
serious side effects. Describe signs and symptoms associated with serious side effects, and tell the
patient to immediately inform a physician or nurse should they occur. Tell the patient to call before
the next dose of the medication is scheduled and to not assume that the medication is the source of
the symptom and prematurely discontinue it.

8. Medications to avoid. Drug-drug interactions can dampen drug effects, enhance drug effects,
or cause life-threatening adverse events such as cardiac dysrhythmias, hepatitis, renal failure, or
internal bleeding. The patient and family need to know which other medications, including which
over-the-counter medications, to avoid.

9. Foods to avoid and other precautions. Food-drug interactions are not uncommon and can
have effects similar to drug-drug interactions. Excessive sun exposure resulting in severe dermal
reactions is not uncommon and represents an environmental-drug interaction. Likewise, the patient
should be informed of what activities to avoid, in case the medication affects alertness or coordina-
tion, for example.

10. How to store the medication: Medications must be stored properly to maintain potency.
Most medications should not be stored in the bathroom medicine cabinet because of excess heat
and humidity. In addition, thoughtful storage practices, such as separating two family members’
medications, can prevent mix-ups and inadvertent accessibility by children (or pets). Review
storage with patients and ask about current methods for storing medications.

11. Follow-up care. Anyone taking medication requires ongoing care to assess effectiveness and
appropriateness of medications. Many medications require invasive and noninvasive testing to
monitor blood levels; hematopoietic, hepatic, or renal function; or other effects on other body
systems. Ongoing medical evaluation may result in dosage adjustments, change in medication, or
discontinuation of medication.

12. What not to take. Inform patients not to take expired medications or someone else’s
medication. Warn them not to self-medicate with older, no-longer-used prescriptions even if the
remaining supply is not expired. Tell patients to keep a current record of all medications taken and
to ask health care providers if new medications are meant to replace a current medication.

As you teach, encourage the patient and the family to ask questions. Providing feedback about
medication questions will increase their understanding and help you identify areas that need
reinforcement. Also, ask patients to repeat what you have said and return to demonstrate applica-
tion or administration techniques.

Stress the importance of concurrent therapies. Medications often are only a part of a
recommended therapy. Review with the patient and family other measures that will enhance or
maintain health. Always consider the cultural context in which health information is provided and
plan accordingly. This might include obtaining a same-gender translator or adjusting dosing times
to avoid conflict with traditional rituals.

Finally, provide written instructions in a simple and easy-to-read format. Keep in mind that
most health care information is written at a 10th grade reading level, while many patients read at a
5th grade level. Tell patients to keep the written instructions, so that they can be reviewed at home,
when stress levels are lower and practical difficulties in maintaining the medication plan are
known.
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CCLASSIFICATIONS
L
A

● ANTI-ALZHEIMER’S AGENTS S
SPHARMACOLOGIC PROFILE
IGeneral Use
FManagement of Alzheimer’s dementia.
IGeneral Action and Information
CAll agents act by increasing the amount of acetylcholine in the CNS by inhibiting cholinesterase.

No agents to date can slow the progression of Alzheimer’s dementia. Current agents may tempo- A
rarily improve cognitive function and therefore improve quality of life. T
Contraindications I
Hypersensitivity. Tacrine should not be used in patients who have had previous hepatic reactions

Oto the drug.

NPrecautions
SUse cautiously in patients with a history of “sick sinus syndrome” or other supraventricular car-

diac conduction abnormalities (may cause bradycardia). Cholingeric effects may result in ad-
verse GI effects (nausea, vomiting, diarrhea, weight loss) and may also increase gastric acid sec-
retion resulting in GI bleeding, especially during concurrent NSAID therapy. Other cholinergic
effects may include urinary tract obstruction, seizures, or bronchospasm.

Interactions
Additive effects with other drugs having cholinergic properties. May exaggerate the effects of suc-
cinylcholine-type muscle relaxation during anesthesia. May decrease therapeutic effects of
anticholinergics.

NURSING IMPLICATIONS

Assessment
● Assess cognitive function (memory, attention, reasoning, language, ability to perform simple

tasks) throughout therapy.
● Monitor nausea, vomiting, anorexia, and weight loss. Notify health care professional if these

side effects occur.

Potential Nursing Diagnoses
● Disturbed thought process (Indications).
● Imbalanced nutrition: less than body requirements.
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Instruct patient and caregiver that medication should be taken as directed.
● Advise patient and caregiver to notify health care professional if nausea, vomiting, anorexia,

and weight loss occur.

Evaluation/Desired Outcomes
● Temporary improvement in cognitive function (memory, attention, reasoning, language, abili-

ty to perform simple tasks) in patients with Alzheimer’s disease.
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Anti-Alzheimer’s agents included in Davis’s Drug Guide for NursesL
donepezil 447 rivastigmine 1077A
galantamine 592 tacrine 1133

S memantine 783
S
I

● ANTIANEMICS
F
I PHARMACOLOGIC PROFILE
C General Use

Prevention and treatment of anemias.A
General Action and InformationT
Iron (ferrous fumarate, ferrous gluconate, ferrous sulfate, iron dextran, iron sucrose, polysac-I
charide-iron complex, sodium ferric gluconate complex) is required for production of hemo-O globin, which is necessary for oxygen transport to cells. Cyanocobalamin and hydroxocobalamin
(Vitamin B12) and folic acid are water-soluble vitamins that are required for red blood cell pro-N
duction. Darbepoetin and epoetin stimulate production of red blood cells. Nandrolone stimu-S
lates production of erythropoetin.

Contraindications
Undiagnosed anemias. Hemochromatosis, hemosiderosis, hemolytic anemia (Iron). Uncon-
trolled hypertension (darbepoetin, epoetin).

Precautions
Use parenteral iron (iron dextran, iron sucrose, sodium ferric gluconate complex) cautiously in
patients with a history of allergy or hypersensitivity reactions.

Interactions
Oral iron can decrease the absorption of tetracyclines, fluoroquinolones, or penicillamine. Vita-
min E may impair the therapeutic response to iron. Phenytoin and other anticonvulsants may de-
crease the absorption of folic acid. Response to Vitamin B12 or folic acid may be delayed by chlor-
amphenicol. Darbepoetin and epoetin may increase the requirement for heparin during
hemodialysis.

NURSING IMPLICATIONS
Assessment
● Assess patient’s nutritional status and dietary history to determine possible causes for anemia

and need for patient teaching.

Potential Nursing Diagnoses
● Activity intolerance (Indications).
● Imbalanced nutrition: less than body requirements (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Available in combination with many vitamins and minerals (see Appendix B)

Patient/Family Teaching
● Encourage patients to comply with diet recommendations of health care professional. Explain

that the best source of vitamins and minerals is a well-balanced diet with foods from the four
basic food groups.
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C

● Patients self-medicating with vitamin and mineral supplements should be cautioned not to ex-
Lceed RDA. The effectiveness of mega doses for treatment of various medical conditions is un-

proven and may cause side effects. A
Evaluation/Desired Outcomes S
● Resolution of anemia. S
Antianemics included in Davis’s Drug Guide for Nurses I
hormones ferrous sulfate 700 F
darbepoetin 377 iron dextran 700 I
epoetin 487 iron polysaccharide 701

Cmethoxypolyethylene glycol-epoetin beta iron sucrose 701
1322 sodium ferric gluconate complex 701 A

nandrolone decanoate 25 vitamins T
iron supplements cyanocobalamin 1233 Icarbonyl iron 700 folic acid 574

Oferrous fumarate 700 hydroxocobalamin 1233
ferrous gluconate 700 N

S
● ANTIANGINALS

PHARMACOLOGIC PROFILE

General Use
Nitrates are used to treat and prevent attacks of angina. Only nitrates (sublingual, lingual spray,
or intravenous) may be used in the acute treatment of attacks of angina pectoris. Calcium chan-
nel blockers and beta blockers are used prophylactically in long-term management of angina.

General Action and Information
Several different groups of medications are used in the treatment of angina pectoris. The nitrates
(isosorbide dinitrate, isosorbide mononitrate, and nitroglycerin) are available as a lingual spray,
sublingual tablets, parenterals, transdermal systems, and sustained-release oral dosage forms.
Nitrates dilate coronary arteries and cause systemic vasodilation (decreased preload). Calcium
channel blockers dilate coronary arteries (some also slow heart rate). Beta blockers decrease
myocardial oxygen consumption via a decrease in heart rate. Therapy may be combined if selec-
tion is designed to minimize side effects or adverse reactions.

Contraindications
Hypersensitivity. Avoid use of beta blockers or calcium channel blockers in advanced heart
block, cardiogenic shock, or untreated CHF.

Precautions
Beta blockers should be used cautiously in patients with diabetes mellitus, pulmonary disease, or
hypothyroidism.

Interactions
Nitrates, calcium channel blockers, and beta blockers may cause hypotension with other antihy-
pertensives or acute ingestion of alcohol. Verapamil, diltiazem, and beta blockers may have addi-
tive myocardial depressant effects when used with other agents that affect cardiac function. Vera-
pamil has a number of other significant drug-drug interactions.
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NURSING IMPLICATIONSL
AssessmentA
● Assess location, duration, intensity, and precipitating factors of patient’s anginal pain.
● Monitor blood pressure and pulse periodically throughout therapy.S
Potential Nursing DiagnosesS
● Acute pain (Indications).I
● Ineffective tissue perfusion (Indications).F
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).I
ImplementationC
● Available in various dose forms. See specific drugs for information on administration.A
Patient/Family TeachingT
● Instruct patient on concurrent nitrate therapy and prophylactic antianginals to continue takingI both medications as ordered and to use SL nitroglycerin as needed for anginal attacks.
● Advise patient to contact health care professional immediately if chest pain does not improve;O

worsens after therapy; is accompanied by diaphoresis or shortness of breath; or if severe, per-N
sistent headache occurs.

S ● Caution patient to make position changes slowly to minimize orthostatic hypotension.
● Advise patient to avoid concurrent use of alcohol with these medications.

Evaluation/Desired Outcomes
● Decrease in frequency and severity of anginal attacks.
● Increase in activity tolerance.

Antianginals included in Davis’s Drug Guide for Nurses

beta blockers isradipine 708
niCARdipine 879atenolol 197
NIFEdipine 884carteolol 1273
verapamil 1224labetalol 719

metoprolol 814 nitrates
nadolol 856 isosorbide dinitrate 707
propranolol 1026, 1327 isosorbide mononitrate 707

nitroglycerin 892calcium channel blockers
diltiazem 418 miscellaneous
felodipine 530 ranolazine 1054

● ANTIANXIETY AGENTS

PHARMACOLOGIC PROFILE
General Use
Antianxiety agents are used in the management of various forms of anxiety, including generalized
anxiety disorder (GAD). Some agents are more suitable for intermittent or short-term use (ben-
zodiazepines) while others are more useful long-term (buspirone, doxepin, fluoxetine, paroxe-
tine, sertraline, venlafaxine).

General Action and Information
Most agents cause generalized CNS depression. Benzodiazepines may produce tolerance with
long-term use and have potential for psychological or physical dependence. These agents have
NO analgesic properties.

Copyright © 2008 by F.A. Davis



ANXIETY AGENTS 27
C

Contraindications LHypersensitivity. Should not be used in comatose patients or in those with pre-existing CNS de-
pression. Should not be used in patients with uncontrolled severe pain. Avoid use during preg- A
nancy or lactation. S
Precautions S
Use cautiously in patients with hepatic dysfunction, severe renal impairment, or severe underly-

Iing pulmonary disease (benzodiazepines only). Use with caution in patients who may be suicidal
or who may have had previous drug addictions. Patients may be more sensitive to CNS depressant F
effects; dosage reduction may be required.

IInteractions
CMainly for benzodiazepines; additive CNS depression with alcohol, antihistamines, some antide-

pressants, opioid analgesics, or phenothiazines may occur. Most agents should not be used with A
MAO inhibitors. T
NURSING IMPLICATIONS I
Assessment O
● Monitor blood pressure, pulse, and respiratory status frequently throughout IV N

administration.
S● Prolonged high-dose therapy may lead to psychological or physical dependence. Restrict the

amount of drug available to patient, especially if patient is depressed, suicidal, or has a history
of addiction.

● Anxiety: Assess degree of anxiety and level of sedation (ataxia, dizziness, slurred speech) be-
fore and periodically throughout therapy.

Potential Nursing Diagnoses
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Patients changing to buspirone from other antianxiety agents should receive gradually de-

creasing doses. Buspirone will not prevent withdrawal symptoms.

Patient/Family Teaching
● May cause daytime drowsiness. Caution patient to avoid driving and other activities requiring

alertness until response to medication is known.
● Advise patient to avoid the use of alcohol and other CNS depressants concurrently with these

medications.
● Advise patient to inform health care professional if pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Decrease in anxiety level.

Antianxiety agents included in Davis’s Drug Guide for Nurses

benzodiazepines paroxetine mesylate 950
alprazolam 131 miscellaneous
chlordiazepoxide 298 busPIRone 243
diazepam 404 doxepin 452
lorazepam 762 hydrOXYzine 644
midazolam 822 meprobamate 1282
oxazepam 921 venlafaxine 1222, 1325
selective serotonin reuptake inhibi-

tors (SSRIs)
paroxetine hydrochloride 949
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● ANTIARRHYTHMICSL
A PHARMACOLOGIC PROFILE
S

General UseS Suppression of cardiac arrhythmias.
I

General Action and InformationF Correct cardiac arrhythmias by a variety of mechanisms, depending on the group used. The ther-
I apeutic goal is decreased symptomatology and increased hemodynamic performance. Choice of

agent depends on etiology of arrhythmia and individual patient characteristics. Treatable causesC
of arrhythmias should be corrected before therapy is initiated (e.g., electrolyte disturbances,A other drugs). Antiarrhythmics are generally classified by their effects on cardiac conduction tis-

T sue (see the following table). Adenosine, atropine, and digoxin are also used as antiarrhythmics.

I
O MECHANISM OF ACTION OF MAJOR ANTIARRHYTHMIC DRUGS
N

CLASS DRUGS MECHANISMS
I moricizine Shares properties of IA, IB, and IC agents
IA quinidine, procainamide, disopyramide Depress Na conductance, increase APD and ERP, decrease

membrane responsiveness
IB tocainide, lidocaine, phenytoin, mexiletine Increase K conductance, decrease APD and ERP
IC flecainide, propafenone Profound slowing of conduction, markedly depress phase O
II acebutolol, esmolol, propranolol Interfere with Na conductance, depress cell membrane, decrease

automaticity, and increase ERP of the AV node, block excess
sympathetic activity

III amiodarone, dofetilide, ibutilide, sotalol Interfere with norepinephrine, increase APD and ERP
IV diltiazem, verapamil Increase AV nodal ERP, Ca channel blocker

APD = action-potential duration; Ca = calcium; ERP = effective refractory period; K = potassium; Na =
sodium.

Contraindications
Differ greatly among various agents. See individual drugs.

Precautions
Differ greatly among agents used. Appropriate dosage adjustments should be made in elderly pa-
tients and those with renal or hepatic impairment, depending on agent chosen. Correctable
causes (electrolyte abnormalities, drug toxicity) should be evaluated. See individual drugs.

Interactions
Differ greatly among agents used. See individual drugs.

NURSING IMPLICATIONS

Assessment
● Monitor ECG, pulse, and blood pressure continuously throughout IV administration and peri-

odically throughout oral administration.

Potential Nursing Diagnoses
● Decreased cardiac output (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
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Implementation L
● Take apical pulse before administration of oral doses. Withhold dose and notify physician or

other health care professional if heart rate is <50 bpm. A
● Administer oral doses with a full glass of water. Most sustained-release preparations should be S

swallowed whole. Do not crush, break, or chew tablets or open capsules, unless specifically
Sinstructed.
IPatient/Family Teaching

● Instruct patient to take oral doses around the clock, as directed, even if feeling better. F
● Instruct patient or family member on how to take pulse. Advise patient to report changes in I

pulse rate or rhythm to health care professional.
C● Caution patient to avoid taking OTC medications without consulting health care professional.

● Advise patient to carry identification describing disease process and medication regimen at all A
times. T

● Emphasize the importance of follow-up exams to monitor progress.
IEvaluation/Desired Outcomes

● Resolution of cardiac arrhythmias without detrimental side effects. O
NAntiarrhythmics included in Davis’s Drug Guide for Nurses
Sclass IA esmolol 502

disopyramide 430 propranolol 1026, 1327
moricizine 1284 sotalol 1122
procainamide 1008 class III
quinidine gluconate 1045 amiodarone 145, 1326
quinidine sulfate 1045 dofetilide 443
class IB ibutilide 657
fosphenytoin 583, 1325 class IV
lidocaine 746, 1325 diltiazem 418
mexiletine 819

verapamil 1224phenytoin 976
miscellaneoustocainide 29
adenosine 116class IC
atropine 202, 1353flecainide 550
digoxin 412propafenone 1020
phenytoin 976class II

acebutolol 105

● ANTIASTHMATICS

PHARMACOLOGIC PROFILE

General Use
Management of acute and chronic episodes of reversible bronchoconstriction. Goal of therapy is
to treat acute attacks (short-term control) and to decrease incidence and intensity of future at-
tacks (long-term control). The choice of modalities depends on the continued requirement for
short term control agents.

General Action and Information
Adrenergic bronchodilators and phosphodiesterase inhibitors both work by increasing intracel-
lular levels of cyclic-3’, 5’-adenosine monophsphate (cAMP); adrenergics by increasing produc-
tion and phosphodiesterase inhibitors by decreasing breakdown. Increased levels of cAMP pro-
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duce bronchodilation. Corticosteroids act by decreasing airway inflammation. Anticholinergics
L (ipratropium) produce bronchodilation by decreasing intracellular levels of cyclic guanosine

monophosphate (cGMP). Leukotriene receptor antagonists and mast cell stabilizers decreaseA
the release of substances that can contribute to bronchospasm.S
ContraindicationsS Inhaled corticosteroids, long-acting adrenergic agents, and mast cell stabilizers should not be
used during acute attacks of asthma.I
PrecautionsF
Adrenergic bronchodilators and anticholinergics should be used cautiously in patients with car-I
diovascular disease. Chronic use of systemic corticosteroids should be avoided in children orC during pregnancy or lactation. Diabetic patients may experience loss of glycemic control during
corticosteroid therapy. Corticosteroids should never be abruptly discontinued.A
InteractionsT
Adrenergic bronchodilators and phosphodiesterase inhibitors may have additive CNS and car-I
diovascular effects with other adrenergic agents. Cimetidine increases theophylline levels and the

O risk of toxicity. Coritcosteroids may decrease the effectiveness of antidiabetics. Corticosteroids
may cause hypokalemia which may be additive with potassium-losing diuretics and may also in-N
crease the risk of digoxin toxicity.S
NURSING IMPLICATIONS
Assessment
● Assess lung sounds and respiratory function prior to and periodically throughout therapy.
● Assess cardiovascular status of patients taking adrenergic bronchodilators or anticholiner-

gics. Monitor for ECG changes and chest pain.

Potential Nursing Diagnoses
● Ineffective airway clearance (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Patient/Family Teaching
● Instruct patient to take antiasthmatics as directed. Do not take more than prescribed or dis-

continue without discussing with health care professional.
● Advise patient to avoid smoking and other respiratory irritants.
● Instruct patient in correct use of metered-dose inhaler or other administration devices (see

Appendix D).
● Advise patient to contact health care professional promptly if the usual dose of medication fails

to produce the desired results, if symptoms worsen after treatment, or if toxic effects occur.
● Patients using inhalation medications and bronchodilators should be advised to use the bron-

chodilator first and allow 5 minutes to elapse before administering other medications, unless
otherwise directed by health care professional.

Evaluation/Desired Outcomes
● Prevention of and reduction in symptoms of asthma.

Antiasthmatics included in Davis’s Drug Guide for Nurses

bronchodilators metaproterenol 1283
albuterol 120 pirbuterol 30
epinephrine 480, 1356 salmeterol 1090
formoterol 577 terbutaline 1148
levalbuterol 741, 1325

Copyright © 2008 by F.A. Davis



ANTICHOLINERGICS 31
Ccorticosteroids prednisoLONE 350, 1353
Lbeclomethasone 343, 347 predniSONE 350

betamethasone 350, 357 triamcinolone 343, 347, 350, 358, 1327 A
budesonide 343, 347, 350 leukotriene antagonists Scortisone 350 zafirlukast 1249
dexamethasone 350, 1352 Smast cell stabilizersflunisolide 343, 347 Icromolyn 773, 1354fluticasone 343, 347, 358

nedocromil 773, 1354 Fhydrocortisone 350, 358
monoclonal antibodiesmethylPREDNISolone 350 I
omalizumab 906mometasone 343, 347, 358 C

A
● ANTICHOLINERGICS T

I
PHARMACOLOGIC PROFILE O
General Use N
Atropine— Bradyarrhythmias. Ipratropium— bronchospasm (inhalation) and rhinorrhea S(intranasal). Scopolamine— Nausea and vomiting related to motion sickness and vertigo.
Propantheline and glycopyrrolate— Decreasing gastric secretory activity and increasing
esophageal sphincter tone. Atropine and scopolamine are also used as ophthalmic mydriatics.
Benztropine, biperidin, and trihexyphenidyl are used in the management of Parkinson’s disease.
Oxybutynin and tolterodine are used as urinary tract spasmodics.

General Action and Information
Competitively inhibit the action of acetylcholine. In addition, atropine, glycopyrrolate, pro-
pantheline, and scopolamine are antimuscarinic in that they inhibit the action of acetylcholine at
sites innervated by postganglionic cholinergic nerves.

Contraindications
Hypersensitivity, narrow-angle glaucoma, severe hemorrhage, tachycardia (due to thyrotoxico-
sis or cardiac insufficiency), or myasthenia gravis.

Precautions
Geriatric and pediatric patients are more susceptible to adverse effects. Use cautiously in patients
with urinary tract pathology; those at risk for GI obstruction; and those with chronic renal, hepat-
ic, pulmonary, or cardiac disease.

Interactions
Additive anticholinergic effects (dry mouth, dry eyes, blurred vision, constipation) with other
agents possessing anticholinergic activity, including antihistamines, antidepressants, quinidine,
and disopyramide. May alter GI absorption of other drugs by inhibiting GI motility and increasing
transit time. Antacids may decrease absorption of orally administered anticholinergics.

NURSING IMPLICATIONS

Assessment
● Assess vital signs and ECG frequently during IV drug therapy. Report any significant changes in

heart rate or blood pressure or increase in ventricular ectopy or angina promptly.
● Monitor intake and output ratios in elderly or surgical patients; may cause urinary retention.
● Assess patient regularly for abdominal distention and auscultate for bowel sounds. Constipa-

tion may become a problem. Increasing fluids and adding bulk to the diet may help alleviate
constipation.
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Potential Nursing DiagnosesL
● Decreased cardiac output (Indications).
● Impaired oral mucous membrane (Side Effects).A
● Constipation (Side Effects).S
ImplementationS
● PO: Administer oral doses of atropine, glycopyrrolate, propantheline, or scopolamine 30 minI before meals.
● Scopolamine transdermal patch should be applied at least 4 hr before travel.F
Patient/Family TeachingI
● Instruct patient that frequent rinses, sugarless gum or candy, and good oral hygiene may helpC

relieve dry mouth.
A ● May cause drowsiness. Caution patient to avoid driving or other activities requiring alertness

until response to medication is known.T
● Ophth: Advise patients that ophthalmic preparations may temporarily blur vision and impairI ability to judge distances. Dark glasses may be needed to protect eyes from bright light.

O Evaluation/Desired Outcomes
N ● Increase in heart rate.

● Decrease in nausea and vomiting related to motion sickness or vertigo.S
● Dryness of mouth.
● Dilation of pupils.
● Decrease in GI motility.
● Resolution of signs and symptoms of Parkinson’s disease.

Anticholinergics included in Davis’s Drug Guide for Nurses

atropine 202, 1353 hyoscyamine 646
benztropine 218 ipratropium 696
biperiden 32 oxybutynin 924
darifenacin 380 propantheline 1290
dicyclomine 410 scopolamine 1096, 1353
difenoxin/atropine 427 solifenacin 1121
diphenoxylate/atropine 427 tolterodine 1189
glycopyrrolate 603 trihexyphenidyl 1295

● ANTICOAGULANTS

PHARMACOLOGIC PROFILE

General Use
Prevention and treatment of thromboembolic disorders including deep vein thrombosis, pulmo-
nary embolism, and atrial fibrillation with embolization. Also used in the management of MI se-
quentially or in combination with thrombolytics and/or antiplatelet agents.

General Action and Information
Anticoagulants are used to prevent clot extension and formation. They do not dissolve clots. The
two types of anticoagulants in common use are parenteral heparins and oral warfarin. Therapy is
usually initiated with heparin or a heparin-like agent because of rapid onset of action, while
maintenance therapy consists of warfarin. Warfarin takes several days to produce therapeutic an-
ticoagulation. In serious or severe thromboembolic events, heparin therapy may be preceded by
thrombolytic therapy. Low doses of heparin or heparin-like compounds and fondaparinux are
mostly used to prevent deep vein thrombosis after certain surgical procedures and in similar si-

Copyright © 2008 by F.A. Davis



ANTICOAGULANTS 33
C

tuations in which prolonged bedrest increases the risk of thromboembolism. Argatroban and le-
Lpirudin are used as anticoagulation in patients who have developed thrombocytopenia during

heparin therapy. A
Contraindications S
Underlying coagulation disorders, ulcer disease, malignancy, recent surgery, or active bleeding. S
Precautions I
Anticoagulation should be undertaken cautiously in any patient with a potential site for bleeding. F
Pregnant or lactating patients should not receive warfarin. Heparin does not cross the placenta.

IHeparin and heparin-like agents should be used cautiously in patients receiving epidural
analgesia. C
Interactions A
Warfarin is highly protein bound and may displace or be displaced by other highly protein- T
bound drugs. The resultant interactions depend on which drug is displaced. Bleeding may be po-

Itentiated by aspirin or large doses of penicillins or penicillin-like drugs, cefotetan, cefoperazone,
valproic acid, or NSAIDs. O

NNURSING IMPLICATIONS
S

Assessment
● Assess patient taking anticoagulants for signs of bleeding and hemorrhage (bleeding gums;

nosebleed; unusual bruising; tarry, black stools; hematuria; fall in hematocrit or blood pres-
sure; guaiac-positive stools; urine; or NG aspirate).

● Assess patient for evidence of additional or increased thrombosis. Symptoms will depend on
area of involvement.

● Lab Test Considerations: Monitor prothrombin time (PT) or international normalized ra-
tio (INR) with warfarin therapy, activated partial thromboplastin time (aPTT) with full-dose
heparin therapy and hematocrit, and other clotting factors frequently during therapy.

● Monitor bleeding time throughout antiplatelet therapy. Prolonged bleeding time, which is time
and dose dependent, is expected.

● Toxicity and Overdose: If overdose occurs or anticoagulation needs to be immediately re-
versed, the antidote for heparins is protamine sulfate; for warfarin, the antidote is vitamin K
(phytonadione [AquaMEPHYTON]). Administration of whole blood or plasma may also be re-
quired in severe bleeding due to warfarin because of the delayed onset of vitamin K.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Inform all health care professionals caring for patient of anticoagulant therapy. Venipunctures

and injection sites require application of pressure to prevent bleeding or hematoma
formation.

● Use an infusion pump with continuous infusions to ensure accurate dosage.

Patient/Family Teaching
● Caution patient to avoid activities leading to injury, to use a soft toothbrush and electric razor,

and to report any symptoms of unusual bleeding or bruising to health care professional
immediately.

● Instruct patient not to take OTC medications, especially those containing aspirin, NSAIDs, or
alcohol, without advice of health care professional.

Copyright © 2008 by F.A. Davis



34 ANTICONVULSANTS
C

● Review foods high in vitamin K (see Appendix L) with patients on warfarin. Patient should have
L consistent limited intake of these foods, as vitamin K is the antidote for warfarin and greatly al-

ternating intake of these foods will cause PT levels to fluctuate.A
● Emphasize the importance of frequent lab tests to monitor coagulation factors.S
● Instruct patient to carry identification describing medication regimen at all times and to in-

form all health care professionals caring for patient of anticoagulant therapy before laboratoryS
tests, treatment, or surgery.I

Evaluation/Desired OutcomesF
● Prevention of undesired clotting and its sequelae without signs of hemorrhage. Prevention of

I stroke, MI, and death in patients at risk.
C Anticoagulants included in Davis’s Drug Guide for Nurses
A

active factor X inhibitors bivalirudin 228
T fondaparinux 575 desirudin 393

lepirudin (rDNA) 733I antithrombotics
heparin 616 heparins (low molecular weight)O

dalteparin 619coumarinsN enoxaparin 619warfarin 1245
S tinzaparin 619thrombin inhibitors

argatroban 189

● ANTICONVULSANTS

PHARMACOLOGIC PROFILE

General Use
Anticonvulsants are used to decrease the incidence and severity of seizures due various etiolo-
gies. Some anticonvulsants are used parenterally in the immediate treatment of seizures. It is not
uncommon for patients to require more than one anticonvulsant to control seizures on a long-
term basis. Many regimens are evaluated with serum level monitoring.
Several anticonvulsants are also used to treat neuropathic pain.

General Action and Information
Anticonvulsants include a variety of agents, all capable of depressing abnormal neuronal dis-
charges in the CNS that may result in seizures. They may work by preventing the spread of seizure
activity, depressing the motor cortex, raising seizure threshold, or altering levels of neurotrans-
mitters, depending on the group. See individual drugs.

Contraindications
Previous hypersensitivity.

Precautions
Use cautiously in patients with severe hepatic or renal disease; dose adjustment may be required.
Choose agents carefully in pregnant and lactating women. Fetal hydantoin syndrome may occur
in offspring of patients who receive phenytoin during pregnancy.

Interactions
Barbiturates stimulate the metabolism of other drugs that are metabolized by the liver, decreas-
ing their effectiveness. Hydantoins are highly protein-bound and may displace or be displaced by
other highly protein-bound drugs. Lamotrigine, tiagabine, and topiramate are capable of inter-
acting with several other anticonvulsants. For more specific interactions, see individual drugs.
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Many drugs are capable of lowering seizure threshold and may decrease the effectiveness of anti-
Lconvulsants, including tricyclic antidepressants and phenothiazines.

A
NURSING IMPLICATIONS S
Assessment S
● Assess location, duration, and characteristics of seizure activity.
● Toxicity and Overdose: Monitor serum drug levels routinely throughout anticonvulsant I

therapy, especially when adding or discontinuing other agents. F
Potential Nursing Diagnoses I
● Risk for injury (Indications, Side Effects). C
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching). A
Implementation T
● Administer anticonvulsants around the clock. Abrupt discontinuation may precipitate status I

epilepticus.
O● Implement seizure precautions.
NPatient/Family Teaching

● Instruct patient to take medication every day, exactly as directed. S
● May cause drowsiness. Caution patient to avoid driving or other activities requiring alertness

until response to medication is known. Do not resume driving until physician gives clearance
based on control of seizures.

● Advise patient to avoid taking alcohol or other CNS depressants concurrently with these
medications.

● Advise patient to carry identification describing disease process and medication regimen at all
times.

Evaluation/Desired Outcomes
● Decrease or cessation of seizures without excessive sedation.

Anticonvulsants included in Davis’s Drug Guide for Nurses

barbiturates valproic acid 1212
pentobarbital 1287 miscellaneous
phenobarbital 972 acetaZOLAMIDE 109

carbamazepine 263, 1326benzodiazepines
fosphenytoin 583, 1325clonazepam 320
gabapentin 591clorazepate 325
lamotrigine 725diazepam 404
levetiracetam 742hydantoins
oxcarbazepine 922

phenytoin 976 pregabalin 1005
valproates tiagabine 1173
divalproex sodium 1212 topiramate 1190
valproate sodium 1212 zonisamide 1264
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● ANTIDEPRESSANTSL
A PHARMACOLOGIC PROFILE
S General Use
S Used in the treatment of various forms of endogenous depression, often in conjunction with psy-

chotherapy. Other uses include: Treatment of anxiety (doxepin, fluoxetine, paroxetine, sertra-I
line, venlafaxine); Enuresis (imipramine); Chronic pain syndromes (amitriptyline, doxepin,F
imipramine, nortriptyline); Smoking cessation (bupropion); Bulimia (fluoxetine); Obsessive-

I compulsive disorder (fluoxetine, fluvoxamine, paroxetine, sertraline); Social anxiety disorder
(paroxetine, sertraline).C
General Action and InformationA
Antidepressant activity is most likely due to preventing the reuptake of dopamine, norepineph-T
rine, and serotonin by presynaptic neurons, resulting in accumulation of these neurotransmit-

I ters. The two major classes of antidepressants are the tricyclic antidepressants and the SSRIs.
Most tricyclic agents possess significant anticholinergic and sedative properties, which explainsO
many of their side effects (amitriptyline, amoxapine, doxepin, imipramine, nortriptyline). TheN SSRIs are more likely to cause insomnia (fluoxetine, fluvoxamine, paroxetine, sertraline).

S Contraindications
Hypersensitivity. Should not be used in narrow-angle glaucoma. Should not be used in pregnancy
or lactation or immediately after MI.

Precautions
Use cautiously in older patients and those with pre-existing cardiovascular disease. Elderly men
with prostatic enlargement may be more susceptible to urinary retention. Anticholinergic side ef-
fects of tricyclic antidepressants (dry eyes, dry mouth, blurred vision, and constipation) may re-
quire dosage modification or drug discontinuation. Dosage requires slow titration; onset of ther-
apeutic response may be 2-4 wk. May decrease seizure threshold, especially bupropion.

Interactions
Tricyclic antidepressants— May cause hypertension, tachycardia, and convulsions when
used with MAO inhibitors. May prevent therapeutic response to some antihypertensives. Additive
CNS depression with other CNS depressants. Sympathomimetic activity may be enhanced when
used with other sympathomimetics. Additive anticholinergic effects with other drugs possessing
anticholinergic properties. MAO inhibitors— Hypertensive crisis may occur with concurrent
use of MAO inhibitors and amphetamines, methyldopa, levodopa, dopamine, epinephrine, nor-
epinephrine, desipramine, imipramine, reserpine, vasoconstrictors, or ingestion of tyramine-
containing foods. Hypertension or hypotension, coma, convulsions, and death may occur with
meperidine or other opioid analgesics and MAO inhibitors. Additive hypotension with antihyper-
tensives or spinal anesthesia and MAO inhibitors. Additive hypoglycemia with insulin or oral hy-
poglycemic agents and MAO inhibitors. SSRIs, bupropion, or venlafaxine should not be used in
combination with or within weeks of MAO inhibitors (see individual monographs). Risk of ad-
verse reactions may be increased by almotriptan, frovatriptan, rizatriptan, naratriptan, sumatrip-
tan, or zolmitriptan.

NURSING IMPLICATIONS

Assessment
● Monitor mental status and affect. Assess for suicidal tendencies, especially during early thera-

py. Restrict amount of drug available to patient.
● Toxicity and Overdose: Concurrent ingestion of MAO inhibitors and tyramine-containing

foods may lead to hypertensive crisis. Symptoms include chest pain, severe headache, nuchal
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rigidity, nausea and vomiting, photosensitivity, and enlarged pupils. Treatment includes IV
Lphentolamine.

APotential Nursing Diagnoses
● Ineffective coping (Indications). S
● Risk for injury (Side Effects). S
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching). I
Implementation F
● Administer drugs that are sedating at bedtime to avoid excessive drowsiness during waking I

hours, and administer drugs that cause insomnia (fluoxetine, fluvoxamine, paroxetine, sertra- Cline, MAO inhibitors) in the morning.
APatient/Family Teaching

● Caution patient to avoid alcohol and other CNS depressants. Patients receiving MAO inhibitors T
should also avoid OTC drugs and foods or beverages containing tyramine (see Appendix L) I
during and for at least 2 wk after therapy has been discontinued, as they may precipitate a hy-

Opertensive crisis. Health care professional should be contacted immediately if symptoms of hy-
pertensive crisis develop. N

● Inform patient that dizziness or drowsiness may occur. Caution patient to avoid driving and Sother activities requiring alertness until response to the drug is known.
● Caution patient to make position changes slowly to minimize orthostatic hypotension.
● Advise patient to notify health care professional if dry mouth, urinary retention, or constipa-

tion occurs. Frequent rinses, good oral hygiene, and sugarless candy or gum may diminish dry
mouth. An increase in fluid intake, fiber, and exercise may prevent constipation.

● Advise patient to notify health care professional of medication regimen and any herbal alterna-
tive therapies before treatment or surgery. MAO inhibitor therapy usually needs to be with-
drawn at least 2 wk before use of anesthetic agents.

● Emphasize the importance of participation in psychotherapy and follow-up exams to evaluate
progress.

Evaluation/Desired Outcomes
● Resolution of depression.
● Decrease in anxiety.
● Control of bedwetting in children over 6 yr of age.
● Management of chronic neurogenic pain.

Antidepressants included in Davis’s Drug Guide for Nurses

selective serotonin reuptake inhibi- doxepin 452
tors (SSRIs) imipramine 666

citalopram 313 nortriptyline 897
duloxetine 464, 1326 monamine oxidase (MAO) inhibitors
escitalopram 501 isocarboxazid 838
fluoxetine 565, 1326

phenelzine 839fluvoxamine 572
tranylcypromine 839paroxetine hydrochloride 949
miscellaneousparoxetine mesylate 950
amoxapine 1270sertraline 1103, 1327
buPROPion 241tetracyclic antidepressants
nefazodone 869mirtazapine 830
selegiline transdermal 1099tricyclic antidepressants
trazodone 1200amitriptyline 149
venlafaxine 1222, 1325desipramine 391
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● ANTIDIABETICSL
A PHARMACOLOGIC PROFILE
S General Use
S Insulin is used in the management of type 1 diabetes mellitus. It may also be used in type 2 diabe-

tes mellitus when diet and/or oral medications fail to adequately control blood sugar. The choiceI
of insulin preparation (rapid-acting, intermediate-acting, long-acting) and source (semisynthet-F
ic, human recombinant DNA) depend on the degree of control desired, daily blood glucose fluc-

I tuations, and history of previous reactions. Oral agents are used primarily in type 2 diabetes mel-
litus. Oral agents are used when diet therapy alone fails to control blood glucose or symptoms orC
when patients are not amenable to using insulin. Some oral agents may be used with insulin.A
General Action and InformationT
Insulin, a hormone produced by the pancreas, lowers blood glucose by increasing transport of

I glucose into cells and promotes the conversion of glucose to glycogen. It also promotes the con-
version of amino acids to proteins in muscle, stimulates triglyceride formation, and inhibits theO
release of free fatty acids. Sulfonylureas, nateglinide, repaglinide, and metformin lower bloodN glucose by stimulating endogenous insulin secretion by beta cells of the pancreas and by increas-
ing sensitivity to insulin at intracellular receptor sites. Intact pancreatic function is required. Mi-S
glitol delays digestion of ingested carbohydrates, thus lowering blood glucose, especially after
meals. It may be combined with sulfonylureas. Pioglitazone and rosiglitazone increase insulin
sensitivity.

Contraindications
Insulin— Hypoglycemia. Oral hypoglycemic agents— Hypersensitivity (cross-sensitivity
with other sulfonylureas and sulfonamides may exist). Hypoglycemia. Type 1 diabetes. Avoid use
in patients with severe kidney, liver, thyroid, and other endocrine dysfunction. Should not be
used in pregnancy or lactation.

Precautions
Insulin— Infection, stress, or changes in diet may alter requirements. Oral hypoglycemic
agents— Use cautiously in geriatric patients. Dose reduction may be necessary. Infection,
stress, or changes in diet may alter requirements. Use with sulfonylureas with caution in patients
with a history of cardiovascular disease. Metformin may cause lactic acidosis.

Interactions
Insulin— Additive hypoglycemic effects with oral hypoglycemic agents. Oral hypoglycemic
agents— Ingestion of alcohol may result in disulfiram-like reaction with some agents. Alcohol,
corticosteroids, rifampin, glucagon, and thiazide diuretics may decrease effectiveness. Anabolic
steroids, chloramphenicol, clofibrate, MAO inhibitors, most NSAIDs, salicylates, sulfonamides,
and warfarin may increase hypoglycemic effect. Beta blockers may produce hypoglycemia and
mask signs and symptoms.

NURSING IMPLICATIONS

Assessment
● Observe patient for signs and symptoms of hypoglycemic reactions.
● Acarbose, miglitol, and pioglitazone do not cause hypoglycemia when taken alone but may in-

crease the hypoglycemic effect of other hypoglycemic agents.
● Patients who have been well controlled on metformin but develop illness or laboratory abnor-

malities should be assessed for ketoacidosis or lactic acidosis. Assess serum electrolytes, ke-
tones, glucose, and, if indicated, blood pH, lactate, pyruvate, and metformin levels. If either
form of acidosis is present, discontinue metformin immediately and treat acidosis.
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● Lab Test Considerations: Serum glucose and glycosylated hemoglobin should be moni-
Ltored periodically throughout therapy to evaluate effectiveness of treatment.

APotential Nursing Diagnoses
● Imbalanced nutrition: more than body requirements (Indications). S
● Deficient knowledge, related to medication regimen (Patient/Family Teaching). S
● Noncompliance (Patient/Family Teaching).

IImplementation
F● Patients stabilized on a diabetic regimen who are exposed to stress, fever, trauma, infection,

or surgery may require sliding scale insulin. Withhold oral hypoglycemic agents and reinsti- I
tute after resolution of acute episode. C

● Patients switching from daily insulin dose may require gradual conversion to oral
hypoglycemics. A

● Insulin: Available in different types and strengths and from different species. Check type, spe- T
cies, source, dose, and expiration date with another licensed nurse. Do not interchange insu-

Ilins without physician’s order. Use only insulin syringes to draw up dose. Use only U100 sy-
ringes to draw up insulin lispro dose. O

Patient/Family Teaching N
● Explain to patient that medication controls hyperglycemia but does not cure diabetes. Therapy Sis long-term.
● Review signs of hypoglycemia and hyperglycemia with patient. If hypoglycemia occurs, advise

patient to take a glass of orange juice or 2–3 tsp of sugar, honey, or corn syrup dissolved in
water (glucose, not table sugar, if taking miglitol), and notify health care professional.

● Encourage patient to follow prescribed diet, medication, and exercise regimen to prevent hy-
poglycemic or hyperglycemic episodes.

● Instruct patient in proper testing of serum glucose and ketones.
● Advise patient to notify health care professional if nausea, vomiting, or fever develops; if un-

able to eat usual diet; or if blood glucose levels are not controlled.
● Advise patient to carry sugar or a form of glucose and identification describing medication

regimen at all times.
● Insulin is the recommended method of controlling blood glucose during pregnancy. Counsel

female patients to use a form of contraception other than oral contraceptives and to notify
health care professional promptly if pregnancy is planned or suspected.

● Insulin: Instruct patient on proper technique for administration; include type of insulin,
equipment (syringe and cartridge pens), storage, and syringe disposal. Discuss the impor-
tance of not changing brands of insulin or syringes, selection and rotation of injection sites,
and compliance with therapeutic regimen.

● Sulfonylureas: Advise patient that concurrent use of alcohol may cause a disulfiram-like re-
action (abdominal cramps, nausea, flushing, headache, and hypoglycemia).

● Metformin: Explain to patient the risk of lactic acidosis and the potential need for discontin-
uation of metformin therapy if a severe infection, dehydration, or severe or continuing diar-
rhea occurs or if medical tests or surgery is required.

Evaluation/Desired Outcomes
● Control of blood glucose levels without the appearance of hypoglycemic or hyperglycemic

episodes.

Antidiabetics included in Davis’s Drug Guide for Nurses

alpha-glucosidase inhibitors biguanides
acarbose 104 metformin 793
miglitol 827 enzyme inhibitors

sitagliptin 1112, 1327
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C hormone insulin lispro/protamine insulin lispro mix-
L ture, rDNA origin 40pramlintide 1001

insulin, regular (injection, concentrated)incretrin mimetic agentA
681exenatide 525S NPH insulin (isophane insulin suspension)insulinsS 683, 1380concentrated regular insulin 40

NPH/regular insulin mixtures 678, 1380I insulin aspart protamine suspension/insulin
regular insulin (insulin injection) 40, 1380aspart solution mixtures, rDNA originF
meglitinides678, 1380I nateglinide 868insulin aspart, rDNA origin 670, 1380
repaglinide 1058C insulin detemir 685, 1380
sulfonylureasinsulin glargine 685, 1380A
glimepiride 648insulin glulisine 670, 1380T glipiZIDE 648insulin lispro protamine suspension/insulin

I glyBURIDE 648lispro solution mixtures, rDNA origin
thiazolidinediones678O
pioglitazone 986insulin lispro, rDNA origin 670, 1380N
rosiglitazone 1082

S

● ANTIDIARRHEALS

PHARMACOLOGIC PROFILE
General Use
For the control and symptomatic relief of acute and chronic nonspecific diarrhea.

General Action and Information
Diphenoxylate/atropine, difenoxin/atropine, and loperamide slow intestinal motility and propul-
sion. Kaolin/pectin and bismuth subsalicylate affect fluid content of the stool. Bismuth subsalicy-
late is also used a part of the management of ulcer disease due to Helicobacter pylori. Polycar-
bophil acts as an antidiarrheal by taking on water within the bowel lumen to create a formed
stool. Polycarbophil may also be used to treat constipation. Octreotide is used specifically for di-
arrhea associated with GI endocrine tumors.

Contraindications
Previous hypersensitivity. Severe abdominal pain of unknown cause, especially when associated
with fever.

Precautions
Use cautiously in patients with severe liver disease or inflammatory bowel disease. Safety in preg-
nancy and lactation not established (diphenoxylate/atropine and loperamide). Octreotide may
aggravate gallbladder disease.

Interactions
Kaolin may decrease absorption of digoxin. Polycarbophil decreases the absorption of tetracy-
cline. Octreotide may alter the response to insulin or oral hypoglycemic agents.

NURSING IMPLICATIONS
Assessment
● Assess the frequency and consistency of stools and bowel sounds before and throughout

therapy.
● Assess patient’s fluid and electrolyte status and skin turgor for dehydration.
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Potential Nursing Diagnoses L
● Diarrhea (Indications).
● Constipation (Side Effects). A
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family S

Teaching).
SImplementation
I

● Shake liquid preparations before administration.
FPatient/Family Teaching

● Instruct patient to notify health care professional if diarrhea persists; or if fever, abdominal I
pain, or palpitations occur. C

Evaluation/Desired Outcomes A
● Decrease in diarrhea. T
Antidiarrheals included in Davis’s Drug Guide for Nurses I
bismuth subsalicylate 225 loperamide 756 O
difenoxin/atropine 427 octreotide 901, 1326 Ndiphenoxylate/atropine 427 polycarbophil 1289

S

● ANTIEMETICS

PHARMACOLOGIC PROFILE
General Use
Phenothiazines, dolasetron, granisetron, metoclopramide, and ondansetron are used to manage
nausea and vomiting of many causes, including surgery, anesthesia, and antineoplastic and radi-
ation therapy. Palonosetron and aprepitant are used specifically with emetogenic chemotherapy.
Dimenhydrinate, scopolamine, and meclizine are used almost exclusively to prevent motion
sickness.

General Action and Information
Phenothiazines act on the chemoreceptor trigger zone to inhibit nausea and vomiting. Dimenhy-
drinate, scopolamine, and meclizine act as antiemetics mainly by diminishing motion sickness.
Metoclopramide decreases nausea and vomiting by its effects on gastric emptying. Dolasetron,
granisetron, palonosetron, and ondansetron block the effects of serotonin at 5-HT3 receptor
sites.

Contraindications
Previous hypersensitivity.

Precautions
Use phenothiazines cautiously in children who may have viral illnesses. Choose agents carefully
in pregnant patients (no agents are approved for safe use).

Interactions
Additive CNS depression with other CNS depressants including antidepressants, antihistamines,
opioid analgesics, and sedative/hypnotics. Phenothiazines may produce hypotension when used
with antihypertensives, nitrates, or acute ingestion of alcohol.

NURSING IMPLICATIONS
Assessment
● Assess nausea, vomiting, bowel sounds, and abdominal pain before and following

administration.

Copyright © 2008 by F.A. Davis



42 ANTIFUNGALS
C

● Monitor hydration status and intake and output. Patients with severe nausea and vomiting may
L require IV fluids in addition to antiemetics.

A Potential Nursing Diagnoses
● Deficient fluid volume (Indications).S
● Imbalanced nutrition: less than body requirements (Indications).S
● Risk for injury (Side Effects).

I Implementation
F ● For prophylactic administration, follow directions for specific drugs so that peak effect corre-

sponds to time of anticipated nausea.I
● Phenothiazines should be discontinued 48 hr before and not resumed for 24 hr following my-C elography, as they lower seizure threshold.

A Patient/Family Teaching
● Advise patient and family to use general measures to decrease nausea (begin with sips of liq-T

uids and small, nongreasy meals; provide oral hygiene; and remove noxious stimuli fromI
environment).

O ● May cause drowsiness. Advise patient to call for assistance when ambulating and to avoid driv-
ing or other activities requiring alertness until response to medication is known.N

● Advise patient to make position changes slowly to minimize orthostatic hypotension.S
Evaluation/Desired Outcomes
● Prevention of, or decrease in, nausea and vomiting.

Antiemetics included in Davis’s Drug Guide for Nurses

5-HT3 antagonists promethazine 1017
dolasetron 445 thiethylperazine 1293
granisetron 605 miscellaneous
ondansetron 910 aprepitant 187
palonosetron 941, 1327 dimenhyDRINATE 420
phenothiazines meclizine 775
chlorproMAZINE 301 metoclopramide 810
prochlorperazine 1012 scopolamine 1096, 1353

● ANTIFUNGALS

PHARMACOLOGIC PROFILE
General Use
Treatment of fungal infections. Infections of skin or mucous membranes may be treated with top-
ical or vaginal preparations. Deep-seated or systemic infections require oral or parenteral thera-
py. New parenteral formulations of amphotericin employ lipid encapsulation technology de-
signed to decrease toxicity.

General Action and Information
Kill (fungicidal) or stop growth of (fungistatic) susceptible fungi by affecting the permeability of
the fungal cell membrane or protein synthesis within the fungal cell itself.

Contraindications
Previous hypersensitivity.

Precautions
Because most systemic antifungals may have adverse effects on bone marrow function, use cau-
tiously in patients with depressed bone marrow reserve. Amphotericin B commonly causes renal
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impairment. Fluconazole requires dosage adjustment in the presence of renal impairment. Ad-
Lverse reactions to fluconazole may be more severe in HIV-positive patients.

AInteractions
Differ greatly among various agents. See individual drugs. S

SNURSING IMPLICATIONS
IAssessment
F● Assess patient for signs of infection and assess involved areas of skin and mucous membranes

before and throughout therapy. Increased skin irritation may indicate need to discontinue I
medication. C

Potential Nursing Diagnoses A
● Risk for infection (Indications).
● Impaired skin integrity (Indications). T
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family I

Teaching).
OImplementation
N

● Available in various dosage forms. Refer to specific drugs for directions for administration.
● Topical: Consult physician or other health care professional for cleansing technique before S

applying medication. Wear gloves during application. Do not use occlusive dressings unless
specified by physician or other health care professional.

Patient/Family Teaching
● Instruct patient on proper use of medication form.
● Instruct patient to continue medication as directed for full course of therapy, even if feeling

better.
● Advise patient to report increased skin irritation or lack of therapeutic response to health care

professional.

Evaluation/Desired Outcomes
● Resolution of signs and symptoms of infection. Length of time for complete resolution de-

pends on organism and site of infection. Deep-seated fungal infections may require prolonged
therapy (weeks–months). Recurrent fungal infections may be a sign of serious systemic
illness.

Antifungals included in Davis’s Drug Guide for Nurses

echinocandins topical/local
butenafine 181anidulafungin 180
butoconazole 184caspofungin 273
ciclopirox 181micafungin 821
clotrimazole 181, 184systemic
econazole 181

amphotericin B cholesteryl sulfate 160 ketoconazole 181
amphotericin B deoxycholate 160 miconazole 181, 184
amphotericin B lipid complex 160 naftifine 181
amphotericin B liposome 43 nystatin 181, 184, 899
fluconazole 552 oxiconazole 181
itraconazole 710 sertaconazole 1102
ketoconazole (systemic) 713 sulconazole 181
posaconazole 993 terbinafine 181, 1147, 1325
terbinafine 181, 1147, 1325 terconazole 184
voriconazole 1241, 1325, 1327 tioconazole 184

tolnaftate 181
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● ANTIHISTAMINESL
A PHARMACOLOGIC PROFILE
S General Use
S Relief of symptoms associated with allergies, including rhinitis, urticaria, and angioedema, and

as adjunctive therapy in anaphylactic reactions. Topical and ophthalmic antihistamines may im-I
munize systemic side effects. Some antihistamines are used to treat motion sickness (dimenhy-F drinate and meclizine), insomnia (diphenhydramine), Parkinson-like reactions (diphenhydra-

I mine), and other nonallergic conditions.

C General Action and Information
Antihistamines block the effects of histamine at the H1 receptor. They do not block histamine re-A
lease, antibody production, or antigen-antibody reactions. Most antihistamines have anticholin-T ergic properties and may cause constipation, dry eyes, dry mouth, and blurred vision. In addi-

I tion, many antihistamines cause sedation. Some phenothiazines have strong antihistaminic
properties (hydroxyzine and promethazine).O
ContraindicationsN
Hypersensitivity and angle-closure glaucoma. Should not be used in premature or newbornS
infants.

Precautions
Elderly patients may be more susceptible to adverse anticholinergic effects of antihistamines. Use
cautiously in patients with pyloric obstruction, prostatic hypertrophy, hyperthyroidism, cardio-
vascular disease, or severe liver disease. Use cautiously in pregnancy and lactation.

Interactions
Additive sedation when used with other CNS depressants, including alcohol, antidepressants,
opioid analgesics, and sedative/hypnotics. MAO inhibitors prolong and intensify the anticholin-
ergic properties of antihistamines.

NURSING IMPLICATIONS

Assessment
● Assess allergy symptoms (rhinitis, conjunctivitis, hives) before and periodically throughout

therapy.
● Monitor pulse and blood pressure before initiating and throughout IV therapy.
● Assess lung sounds and character of bronchial secretions. Maintain fluid intake of 1500–2000

ml/day to decrease viscosity of secretions.
● Nausea and Vomiting: Assess degree of nausea and frequency and amount of emesis when

administering for nausea and vomiting.
● Anxiety: Assess mental status, mood, and behavior when administering for anxiety.
● Pruritus: Observe the character, location, and size of affected area when administering for

pruritic skin conditions.

Potential Nursing Diagnoses
● Ineffective airway clearance (Indications).
● Risk for injury (Adverse Reactions).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● When used for prophylaxis of motion sickness, administer at least 30 min and preferably 1–2

hr before exposure to conditions that may precipitate motion sickness.
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● When administering concurrently with opioid analgesics (hydroxyzine, promethazine), su-
Lpervise ambulation closely to prevent injury secondary to increased sedation.

APatient/Family Teaching
● Inform patient that drowsiness may occur. Avoid driving or other activities requiring alertness S

until response to drug is known. S
● Caution patient to avoid using concurrent alcohol or CNS depressants.
● Advise patient that good oral hygiene, frequent rinsing of mouth with water, and sugarless gum I

or candy may help relieve dryness of mouth. F
● Instruct patient to contact health care professional if symptoms persist.

IEvaluation/Desired Outcomes
C

● Decrease in allergic symptoms.
● Prevention or decreased severity of nausea and vomiting. A
● Decrease in anxiety. T
● Relief of pruritus.

I● Sedation when used as a hypnotic.

OAntihistamines included in Davis’s Drug Guide for Nurses
Nsystemic meclizine 775
Sazatadine 45 promethazine 1017

brompheniramine 1273 ophthalmic antihistamines
cetirizine 293 azelastine 1349
chlorpheniramine 300 emedastine 1349
cyproheptadine 367 epinastine 1349
desloratadine 395

levocabastine 45
dimenhyDRINATE 420

olopatadine 1349diphenhydrAMINE 424
topicalfexofenadine 545
doxepin 452hydrOXYzine 644

loratadine 760

● ANTIHYPERTENSIVES

PHARMACOLOGIC PROFILE

General Use
Treatment of hypertension of many causes, most commonly essential hypertension. Parenteral
products are used in the treatment of hypertensive emergencies. Oral treatment should be initiat-
ed as soon as possible and individualized to ensure adherence and compliance for long-term
therapy. Therapy is initiated with agents having minimal side effects. When such therapy fails,
more potent drugs with different side effects are added in an effort to control blood pressure
while causing minimal patient discomfort.

General Action and Information
As a group, the antihypertensives are used to lower blood pressure to a normal level (<90 mm
Hg diastolic) or to the lowest level tolerated. The goal of antihypertensive therapy is prevention of
end-organ damage. Antihypertensives are classified into groups according to their site of action.
These include peripherally-acting antiadrenergics; centrally-acting alpha-adrenergics; beta
blockers; vasodilators; ACE inhibitors; angiotensin II antagonists; calcium channel blockers; and
diuretics. Hypertensive emergencies may be managed with parenteral agents, such as enalaprilat
or fenoldopam.
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ContraindicationsL Hypersensitivity to individual agents.
A Precautions
S Choose agents carefully in pregnancy, during lactation, or in patients receiving digoxin. ACE in-

hibitors and angiotensin II antagonists should be avoided during pregnancy. Alpha-adrenergicS
agonists and beta blockers should be used only in patients who will comply, because abrupt dis-I continuation of these agents may result in rapid and excessive rise in blood pressure (rebound

F phenomenon). Thiazide diuretics may increase the requirement for treatment of diabetics. Vaso-
dilators may cause tachycardia if used alone and are commonly used in combination with betaI
blockers. Some antihypertensives cause sodium and water retention and are usually combined

C with a diuretic.
A Interactions
T Many drugs can negate the therapeutic effectiveness of antihypertensives, including antihista-

mines, NSAIDs, sympathomimetic bronchodilators, decongestants, appetite suppressants, anti-I
depressants, and MAO inhibitors. Hypokalemia from diuretics may increase the risk of digoxin

O toxicity. Potassium supplements and potassium-sparing diuretics may cause hyperkalemia when
used with ACE inhibitors.N

S NURSING IMPLICATIONS
Assessment
● Monitor blood pressure and pulse frequently during dosage adjustment and periodically

throughout therapy.
● Monitor intake and output ratios and daily weight.
● Monitor frequency of prescription refills to determine compliance.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Many antihypertensives are available as combination products to enhance compliance (see

Appendix B).

Patient/Family Teaching
● Instruct patient to continue taking medication, even if feeling well. Abrupt withdrawal may

cause rebound hypertension. Medication controls, but does not cure, hypertension.
● Encourage patient to comply with additional interventions for hypertension (weight reduction,

low-sodium diet, regular exercise, discontinuation of smoking, moderation of alcohol con-
sumption, and stress management).

● Instruct patient and family on proper technique for monitoring blood pressure. Advise them to
check blood pressure weekly and report significant changes.

● Caution patient to make position changes slowly to minimize orthostatic hypotension. Advise
patient that exercise or hot weather may enhance hypotensive effects.

● Advise patient to consult health care professional before taking any OTC medications, espe-
cially cold remedies.

● Advise patient to inform health care professional of medication regimen before treatment or
surgery.

● Patients taking ACE inhibitors or angiotensin II antagonists should notify health care profes-
sional if pregnancy is planned or suspected.

● Emphasize the importance of follow-up exams to monitor progress.
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Evaluation/Desired Outcomes L
● Decrease in blood pressure.

AAntihypertensives included in Davis’s Drug Guide for Nurses
S

adrenergics betaxolol 219, 1351 Sclonidine 321 bisoprolol 226
Imetoprolol 814aldosterone antagonists

nebivolol 1323eplerenone 486 F
calcium channel blockersACE inhibitors I
amlodipine 151benazepril 170

Cdiltiazem 418captopril 170
felodipine 530enalapril/enalaprilat 170 A
isradipine 708fosinopril 170 TniCARdipine 879lisinopril 170

INIFEdipine 884moexipril 170
nisoldipine 889, 1325perindopril 170 O
verapamil 1224quinapril 170 Nramipril 170 centrally acting antiadrenergics

trandolapril 170 Sguanfacine 47
angiotensin II receptor antagonists methyldopa 804
candesartan 177 loop diuretics
eprosartan 177 torsemide 1194
irbesartan 177 peripherally acting antiadrenergics
losartan 177

doxazosin 450olmesartan 177
prazosin 1003telmisartan 177
terazosin 1145valsartan 177, 1327
thiazide diureticsbeta blockers (nonselective)
chlorothiazide 434carteolol 1273
chlorthalidone (thiazide–like) 434carvedilol 271
hydrochlorothiazide 434labetalol 719
thiazide-like diureticsnadolol 856
indapamide 672penbutolol 47
metolazone 812pindolol 1288

propranolol 1026, 1327 vasodilators
timolol 1179, 1352 fenoldopam 534

hydrALAZINE 633beta blockers (selective)
minoxidil (systemic) 1284acebutolol 105

atenolol 197 nitroprusside 895

● ANTI-INFECTIVES

PHARMACOLOGIC PROFILE

General Use
Treatment and prophylaxis of various bacterial infections. See specific drugs for spectrum and
indications. Some infections may require additional surgical intervention and supportive
therapy.
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General Action and InformationL Kill (bactericidal) or inhibit the growth of (bacteriostatic) susceptible pathogenic bacteria. Not
A active against viruses or fungi. Anti-infectives are subdivided into categories depending on chem-

ical similarities and antimicrobial spectrum.S
ContraindicationsS
Known hypersensitivity to individual agents. Cross-sensitivity among related agents may occur.I
PrecautionsF
Culture and susceptibility testing are desirable to optimize therapy. Dosage modification may be

I required in patients with hepatic or renal insufficiency. Use cautiously in pregnant and lactating
women. Prolonged inappropriate use of broad spectrum anti-infective agents may lead to super-C
infection with fungi or resistant bacteria.A
InteractionsT
Penicillins and aminoglycosides chemically inactivate each other and should not be physically

I admixed. Erythromycins may decrease hepatic metabolism of other drugs. Probenecid increases
serum levels of penicillins and related compounds. Highly protein-bound anti-infectives such asO
sulfonamides may displace or be displaced by other highly bound drugs. See individual drugs.N Extended-spectrum penicillins (ticarcillin, piperacillin) and some cephalosporins (cefopera-

S zone, cefotetan) may increase the risk of bleeding with anticoagulants, thrombolytic agents, anti-
platelet agents, or NSAIDs. Fluoroquinolone absorption is decreased by antacids, bismuth sub-
salicylate, iron salts, sucralfate, and zinc salts.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs and symptoms of infection prior to and throughout therapy.
● Determine previous hypersensitivities in patients receiving penicillins or cephalosporins.
● Obtain specimens for culture and sensitivity prior to initiating therapy. First dose may be given

before receiving results.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
● Noncompliance (Patient/Family Teaching).

Implementation
● Most anti-infectives should be administered around the clock to maintain therapeutic serum

drug levels.

Patient/Family Teaching
● Instruct patient to continue taking medication around the clock until finished completely,

even if feeling better.
● Advise patient to report the signs of superinfection (black, furry overgrowth on the tongue; va-

ginal itching or discharge; loose or foul-smelling stools) and allergy to health care
professional.

● Instruct patient to notify health care professional if fever and diarrhea develop, especially if
stool contains pus, blood, or mucus. Advise patient not to treat diarrhea without consulting
health care professional.

● Instruct patient to notify health care professional if symptoms do not improve.

Evaluation/Desired Outcomes
● Resolution of the signs and symptoms of infection. Length of time for complete resolution de-

pends on organism and site of infection.
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Anti-infectives included in Davis’s Drug Guide for Nurses L
aminoglycosides gemifloxacin 557 A

levofloxacin 557, 1350amikacin 140
Smoxifloxacin 557, 1326, 1350gentamicin 140, 1350

norfloxacin 557, 1350kanamycin 140 S
ofloxacin 558, 1350neomycin 140 Istreptomycin 140 macrolides

Ftobramycin 140, 1351 azithromycin 208, 1325–1326, 1349
clarithromycin 315carbapenems I
erythromycin 498, 1326, 1350doripenem 1321 Certapenem 496 penicillins

Aimipenem/cilastatin 664 amoxicillin 153, 1325
meropenem 787, 1326 amoxicillin/clavulanate 155 T

ampicillin 164first-generation cephalosporins Iampicillin/sulbactam 166cefadroxil 279
Obenzathine penicillin G 958cefazolin 279

cloxacillin 961cephalexin 279 N
dicloxacillin 961cephradine 279 Snafcillin 961second-generation cephalosporins
oxacillin 961cefaclor 282
penicillin G 958cefotetan 282
penicillin V 958

cefoxitin 282
procaine penicillin G 958

cefprozil 282
doxycycline 1155, 1325cefuroxime 282
minocycline 1155

third-generation cephalosporins tetracycline 1155
cefdinir 286 tetracyclines 1155
cefditoren 287

miscellaneouscefixime 287
trimethoprim/sulfamethoxazole 1205cefoperazone 287
cefepime 275cefotaxime 287
clindamycin 317cefpodoxime 287
daptomycin 376

ceftazidime 287
drotrecogin 463

ceftibuten 287 linezolid 752
ceftizoxime 287 metronidazole 817
ceftriaxone 287 mupirocin 847
extended spectrum penicillins nitrofurantoin 890
piperacillin 49 quinupristin/dalfopristin 1049
piperacillin/tazobactam 987 rifaximin 1068
ticarcillin 49 telithromycin 1141
ticarcillin/clavulanate 1174 tigecycline 1177
fluoroquinolones trimethoprim 1203
ciprofloxacin 557, 1350 vancomycin 1215
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● ANTINEOPLASTICSL
A PHARMACOLOGIC PROFILE
S General Use

Used in the treatment of various solid tumors, lymphomas, and leukemias. Also used in some au-S
toimmune disorders such as rheumatoid arthritis (cyclophosphamide, methotrexate). OftenI
used in combinations to minimize individual toxicities and increase response. Chemotherapy

F may be combined with other treatment modalities such as surgery and radiation therapy. Dos-
ages vary greatly, depending on extent of disease, other agents used, and patient’s condition.I
Some new formulations (daunorubicin, doxorubicin) encapsulated in a lipid membrane haveC less toxicity with greater efficacy.

A General Action and Information
T Act by many different mechanisms (see the following table). Many affect DNA synthesis or func-

tion; others alter immune function or affect hormonal status of sensitive tumors. Action may notI
be limited to neoplastic cells.O

N
MECHANISM OF ACTION OF VARIOUS ANTINEOPLASTICSS
MECHANISM OF ACTION AGENT EFFECTS ON CELL CYCLE

ALKYLATING AGENTS busulfan Cell cycle–nonspecific
Cause cross-linking of DNA carboplatin

chlorambucil
cisplatin
cyclophosphamide
ifosfamide
mechlorethamine
melphalan
procarbazine
temozolamide

ANTHRACYCLINES daunorubicin Cell cycle–nonspecific
Interfere with DNA and RNA synthesis doxorubicin

epirubicin
idarubicin

ANTITUMOR ANTIBIOTIC bleomycin Cell cycle–nonspecific (except bleomycin)
Interfere with DNA and RNA synthesis mitomycin

mitoxantrone
ANTIMETABOLITES cytarabine Cell cycle–specific, work mostly in S phase

(DNA synthesis)
Take the place of normal proteins fluorouracil

hydroxyurea
methotrexate

ENZYMES asparaginase Cell-cycle phase–specific
Deplete asparagine pegaspargase
ENZYME INHIBITORS irinotecan Cell-cycle phase–specific
Inhibits topoisomerase topotecan
Inhibits kinase imatinib Unknown
HORMONAL AGENTS bicalutamide Unknown
Alter hormonal status in tumors that are sensitive estramustine

flutamide
leuprolide
megestrol
nilutamide
tamoxifen
testosterone

(androgens)
triptorelin

HORMONAL AGENTS–AROMATASE INHIBITORS anastrazole Unknown
Inhibit enzyme responsible for activating estrogen letrozole
IMMUNE MODULATORS aldesleukin Unknown

alemtuzumab
gemtuzumab
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MECHANISM OF ACTION AGENT EFFECTS ON CELL CYCLE L
toremifene Atrastuzumab

PODOPHYLLOTOXIN DERIVATIVES etoposide Cell-cycle phase–specific SDamages DNA before mitosis
TAXOIDS docetaxel Cell-cycle phase–specific S
Interupt interphase and mitosis paclitaxel
VINCA ALKALOIDS vinblastine Cell cycle–specific, work during M phase I

(mitosis)
Interfere with mitosis vinCRIStine F

vinorelbine
MISCELLANEOUS aldesleukin Unknown I

altretamine Unknown C
AContraindications

Previous bone marrow depression or hypersensitivity. Contraindicated in pregnancy and T
lactation. I
Precautions O
Use cautiously in patients with active infections, decreased bone marrow reserve, radiation ther- N
apy, or other debilitating illnesses. Use cautiously in patients with childbearing potential.

S
Interactions
Allopurinol decreases metabolism of mercaptopurine. Toxicity from methotrexate may be in-
creased by other nephrotoxic drugs or larger doses of aspirin or NSAIDs. Bone marrow depres-
sion is additive. See individual drugs.

NURSING IMPLICATIONS

Assessment
● Monitor for bone marrow depression. Assess for bleeding (bleeding gums, bruising, petechi-

ae, guaiac stools, urine, and emesis) and avoid IM injections and rectal temperatures if plate-
let count is low. Apply pressure to venipuncture sites for 10 min. Assess for signs of infection
during neutropenia. Anemia may occur. Monitor for increased fatigue, dyspnea, and ortho-
static hypotension.

● Monitor intake and output ratios, appetite, and nutritional intake. Prophylactic antiemetics
may be used. Adjusting diet as tolerated may help maintain fluid and electrolyte balance and
nutritional status.

● Monitor IV site carefully and ensure patency. Discontinue infusion immediately if discomfort,
erythema along vein, or infiltration occurs. Tissue ulceration and necrosis may result from
infiltration.

● Monitor for symptoms of gout (increased uric acid, joint pain, and edema). Encourage patient
to drink at least 2 L of fluid each day. Allopurinol may be given to decrease uric acid levels. Al-
kalinization of urine may be ordered to increase excretion of uric acid.

Potential Nursing Diagnoses
● Risk for infection (Side Effects).
● Imbalanced nutrition: less than body requirements (Adverse Reactions).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Solutions for injection should be prepared in a biologic cabinet. Wear gloves, gown, and mask

while handling medication. Discard equipment in designated containers (see Appendix K).
● Check dose carefully. Fatalities have resulted from dosing errors.
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Patient/Family TeachingL
● Caution patient to avoid crowds and persons with known infections. Health care professional

should be informed immediately if symptoms of infection occur.A
● Instruct patient to report unusual bleeding. Advise patient of thrombocytopenia precautions.S
● These drugs may cause gonadal suppression; however, patient should still use birth control,

S as most antineoplastics are teratogenic. Advise patient to inform health care professional im-
mediately if pregnancy is suspected.I

● Discuss with patient the possibility of hair loss. Explore methods of coping.F
● Instruct patient to inspect oral mucosa for erythema and ulceration. If ulceration occurs, ad-

vise patient to use sponge brush and to rinse mouth with water after eating and drinking. Topi-I
cal agents may be used if mouth pain interferes with eating. Stomatitis pain may require treat-C
ment with opioid analgesics.

A ● Instruct patient not to receive any vaccinations without advice of health care professional.
Antineoplastics may decrease antibody response and increase risk of adverse reactions.T

● Advise patient of need for medical follow-up and frequent lab tests.I
Evaluation/Desired OutcomesO
● Decrease in size and spread of tumor.

N ● Improvement in hematologic status in patients with leukemia.

S Antineoplastics included in Davis’s Drug Guide for Nurses

alkylating agents gemcitabine 597
hydroxyurea 1281busulfan 245
methotrexate 801carboplatin 265
pemetrexed 955carmustine 269

chlorambucil 1274 antitumor antibiotics
cisplatin 310 bleomycin 230
cyclophosphamide 361 gemtuzumab ozogamicin 1280
ifosfamide 660 mitomycin 833
mechlorethamine 52 mitoxantrone 835
melphalan 781 aromatase inhibitors
procarbazine 1010 anastrazole 169
temozolomide 1292 letrozole 735
anthracyclines enzyme inhibitors
DAUNOrubicin citrate liposome 383 erlotinib 495
DAUNOrubicin hydrochloride 385 gefitinib 596
DOXOrubicin hydrochloride 454 imatinib 662, 1326
DOXOrubicin hydrochloride liposome 457 irinotecan 698
epirubicin 484 lapatinib 730
idarubicin 658 nilotinib 1323

temsirolimus 1324antiandrogens
topotecan 1192bicalutamide 222

flutamide 1280 enzymes
nilutamide 887 asparaginase 193

pegaspargase 952antiestrogens
tamoxifen 1138 hormones
toremifene 1294 goserelin 1280

leuprolide 738antimetabolites
medroxyPROGESTERone 337, 776capecitabine 259
triptorelin 1296clofarabine 1275

cytarabine 368 monoclonal antibodies
fluorouracil 563 alemtuzumab 122
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bevacizumab 221, 1326 vinca alkaloids
LvinBLAStine 1227cetuximab 294

vinCRIStine 1229gemtuzumab ozogamicin 1280 A
vinorelbine 1231rituximab 1075 S

trastuzumab 1198 miscellaneous
Sabarelix 1267podophyllotoxin derivatives

aldesleukin 1268etoposide 522 I
alitretinoin 1269etoposide phosphate 523 Faltretamine 1269progestins Iarsenic trioxide 1270megestrol 778
azacitidine 204 Ctaxoids ixabepilone 1322

Adocetaxel 439 methylaminolevulinate 53
paclitaxel 935 oxaliplatin 917 T

I
O● ANTIPARKINSON AGENTS
N

PHARMACOLOGIC PROFILE S
General Use
Used in the treatment of parkinsonism of various causes: degenerative, toxic, infective, neoplas-
tic, or drug-induced.

General Action and Information
Drugs used in the treatment of the parkinsonian syndrome and other dyskinesias are aimed at re-
storing the natural balance of two major neurotransmitters in the CNS: acetylcholine and dop-
amine. The imbalance is a deficiency in dopamine that results in excessive cholinergic activity.
Drugs used are either anticholinergics (benztropine, biperiden, and trihexyphenidyl) or dop-
aminergic agonists (bromocriptine, levodopa). Pramipexole and ropinerole are two new noner-
got dopamine agonists. Entacapone inhibits the enzyme that breaks down levodopa, thereby en-
hancing its effects.

Contraindications
Anticholinergics should be avoided in patients with angle-closure glaucoma.

Precautions
Use cautiously in patients with severe cardiac disease, pyloric obstruction, or prostatic
enlargement.

Interactions
Pyridoxine, MAO inhibitors, benzodiazepines, phenytoin, phenothiazines, and haloperidol may
antagonize the effects of levodopa. Agents that antagonize dopamine (phenothiazines, metoclo-
pramide) may decrease effectiveness of dopamine agonists.

NURSING IMPLICATIONS

Assessment
● Assess parkinsonian and extrapyramidal symptoms (akinesia, rigidity, tremors, pill rolling,

mask facies, shuffling gait, muscle spasms, twisting motions, and drooling) before and
throughout course of therapy. On-off phenomenon may cause symptoms to appear or improve
suddenly.

● Monitor blood pressure frequently during therapy. Instruct patient to remain supine during
and for several hours after first dose of bromocriptine, as severe hypotension may occur.
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Potential Nursing DiagnosesL
● Impaired physical mobility (Indications).
● Risk for injury (Indications).A
● Deficient knowledge, related to disease processes and medication regimen (Patient/FamilyS

Teaching).
S Implementation
I

● In the carbidopa/levodopa combination, the number following the drug name represents the
milligram of each respective drug.F

Patient/Family TeachingI
● May cause drowsiness or dizziness. Advise patient to avoid driving or other activities that re-C

quire alertness until response to medication is known.
A ● Caution patient to make position changes slowly to minimize orthostatic hypotension.

● Instruct patient that frequent rinsing of mouth, good oral hygiene, and sugarless gum or candyT
may decrease dry mouth. Patient should notify health care professional if dryness persists (sa-I liva substitutes may be used). Also notify the dentist if dryness interferes with use of dentures.

● Advise patient to confer with health care professional before taking OTC medications, espe-O
cially cold remedies, or drinking alcoholic beverages. Patients receiving levodopa shouldN
avoid multivitamins. Vitamin B6 (pyridoxine) may interfere with levodopa’s action.

S ● Caution patient that decreased perspiration may occur. Overheating may occur during hot
weather. Patients should remain indoors in an air-conditioned environment during hot
weather.

● Advise patient to increase activity, bulk, and fluid in diet to minimize constipating effects of
medication.

● Advise patient to notify health care professional if confusion, rash, urinary retention, severe
constipation, visual changes, or worsening of parkinsonian symptoms occur.

Evaluation/Desired Outcomes
● Resolution of parkinsonian signs and symptoms.
● Resolution of drug-induced extrapyramidal symptoms.

Antiparkinson agents included in Davis’s Drug Guide for Nurses

anticholinergics dopamine agonists
benztropine 218 apomorphine 186
biperiden 32 bromocriptine 1272
trihexyphenidyl 1295 carbidopa/levodopa 743

levodopa 743antiviral
pramipexole 1000amantadine 135
ropinirole 1081catechol-O-methyltransferase
rotigotine transdermal system 1084inhibitors
monoamine oxidase type B inhibitorsentacapone 475

tolcapone 1188 selegiline 1098

● ANTIPLATELET AGENTS

PHARMACOLOGIC PROFILE

General Use
Antiplatelet agents are used to treat and prevent thromboembolic events such as stroke and MI.
Dipyridamole is commonly used after cardiac surgery.
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General Action and Information LInhibit platelet aggregation, prolongs bleeding time, and are used to prevent MI or stroke (aspi-
rin, clopidogrel, dipyridamole, ticlopidine). Eptifibatide and tirofiban are used in the manage- A
ment of various acute coronary syndromes. These agents have been used concurrently/sequen- S
tially with anticoagulants and thrombolytics.

SContraindications
IHypersensitivity, ulcer disease, active bleeding, and recent surgery.
FPrecautions

Use cautiously in patients at risk for bleeding (trauma, surgery). History of GI bleeding or ulcer I
disease. Safety not established in pregnancy, lactation, or children. C
Interactions A
Concurrent use with NSAIDs, heparin, thrombolytics, or warfarin may increase the risk of Tbleeding.

I
NURSING IMPLICATIONS O
Assessment N
● Assess patient for evidence of additional or increased thrombosis. Symptoms will depend on

Sarea of involvement.
● Assess patient taking antiplatelet agents for symptoms of stroke, peripheral vascular disease,

or MI periodically throughout therapy.
● Lab Test Considerations: Monitor bleeding time throughout antiplatelet therapy. Pro-

longed bleeding time, which is time- and dose-dependent, is expected.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Use an infusion pump with continuous infusions to ensure accurate dosage.

Patient/Family Teaching
● Instruct patient to notify health care professional immediately if any bleeding is noted.

Evaluation/Desired Outcomes
● Prevention of stroke, MI, and vascular death in patients at risk.

Antiplatelet agents included in Davis’s Drug Guide for Nurses

glycoprotein IIb/IIIa inhibitors platelet aggregation inhibitors
eptifibatide 490 cilostazol 309, 1326
tirofiban 1185 clopidogrel 324

ticlopidine 1176platelet adhesion inhibitors
dipyridamole 428
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● ANTIPSYCHOTICSL
A PHARMACOLOGIC PROFILE
S General Use
S Treatment of acute and chronic psychoses, particularly when accompanied by increased psycho-

motor activity. Use of clozapine is limited to schizophrenia unresponsive to conventional therapy.I
Selected agents are also used as antihistamines or antiemetics. Chlorpromazine is also used in

F the treatment of intractable hiccups.
I General Action and Information
C Block dopamine receptors in the brain; also alter dopamine release and turnover. Peripheral ef-

fects include anticholinergic properties and alpha-adrenergic blockade. Most antipsychotics areA
phenothiazines except for haloperidol, which is a butyrophenone, and clozapine, which is a mis-

T cellaneous compound. Newer “atypical” agents such as olanzapine, quetiapine, and risperidone
may have fewer adverse reactions. Phenothiazines differ in their ability to produce sedationI
(greatest with chlorpromazine and thioridazine), extrapyramidal reactions (greatest with pro-O chlorperazine and trifluoperazine), and anticholinergic effects (greatest with chlorpromazine).

N Contraindications
S Hypersensitivity. Cross-sensitivity may exist among phenothiazines. Should not be used in angle-

closure glaucoma. Should not be used in patients who have CNS depression.

Precautions
Safety in pregnancy and lactation not established. Use cautiously in patients with symptomatic
cardiac disease. Avoid exposure to extremes in temperature. Use cautiously in severely ill or de-
bilitated patients, diabetic patients, and patients with respiratory insufficiency, prostatic hyper-
trophy, or intestinal obstruction. May lower seizure threshold. Clozapine may cause agranulocy-
tosis. Most agents are capable of causing neuroleptic malignant syndrome. Should not be used
routinely for anxiety or agitation not related to psychoses.

Interactions
Additive hypotension with acute ingestion of alcohol, antihypertensives, or nitrates. Antacids may
decrease absorption. Phenobarbital may increase metabolism and decrease effectiveness. Addi-
tive CNS depression with other CNS depressants, including alcohol, antihistamines, antidepres-
sants, opioid analgesics, or sedative/hypnotics. Lithium may decrease blood levels and effective-
ness of phenothiazines. May decrease the therapeutic response to levodopa. May increase the
risk of agranulocytosis with antithyroid agents.

NURSING IMPLICATIONS
Assessment
● Assess patient’s mental status (orientation, mood, behavior) before and periodically through-

out therapy.
● Monitor blood pressure (sitting, standing, lying), pulse, and respiratory rate before and fre-

quently during the period of dosage adjustment.
● Observe patient carefully when administering medication to ensure medication is actually tak-

en and not hoarded.
● Monitor patient for onset of akathisia—restlessness or desire to keep moving—and extrapy-

ramidal side effects; parkinsonian—difficulty speaking or swallowing, loss of balance con-
trol, pill rolling, mask-like face, shuffling gait, rigidity, tremors; and dystonia—muscle
spasms, twisting motions, twitching, inability to move eyes, weakness of arms or legs—every 2
mo during therapy and 8–12 wk after therapy has been discontinued. Parkinsonian effects are
more common in geriatric patients and dystonias are more common in younger patients. Noti-
fy health care professional if these symptoms occur, as reduction in dosage or discontinuation
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of medication may be necessary. Trihexyphenidyl or diphenhydramine may be used to control
Lthese symptoms.

● Monitor for tardive dyskinesia—uncontrolled rhythmic movement of mouth, face, and ex- A
tremities; lip smacking or puckering; puffing of cheeks; uncontrolled chewing; rapid or S
worm-like movements of tongue. Notify health care professional immediately if these symp-

Stoms occur; these side effects may be irreversible.
● Monitor for development of neuroleptic malignant syndrome—fever, respiratory distress, I

tachycardia, convulsions, diaphoresis, hypertension or hypotension, pallor, tiredness, severe F
muscle stiffness, loss of bladder control. Notify health care professional immediately if these

Isymptoms occur.

CPotential Nursing Diagnoses
A● Disturbed thought process (Indications).

● Deficient knowledge, related to disease processes and medication regimen (Patient/Family T
Teaching). I

● Noncompliance (Patient/Family Teaching).
O

Implementation N
● Keep patient recumbent for at least 30 min following parenteral administration to minimize

Shypotensive effects.
● To prevent contact dermatitis, avoid getting solution on hands.
● Phenothiazines should be discontinued 48 hr before and not resumed for 24 hr following my-

elography, as they lower the seizure threshold.
● PO: Administer with food, milk, or a full glass of water to minimize gastric irritation.
● Dilute most concentrates in 120 ml of distilled or acidified tap water or fruit juice just before

administration.

Patient/Family Teaching
● Advise patient to take medication exactly as directed and not to skip doses or double up on

missed doses. Abrupt withdrawal may lead to gastritis, nausea, vomiting, dizziness, headache,
tachycardia, and insomnia.

● Advise patient to make position changes slowly to minimize orthostatic hypotension.
● Medication may cause drowsiness. Caution patient to avoid driving or other activities requir-

ing alertness until response to the medication is known.
● Caution patient to avoid taking alcohol or other CNS depressants concurrently with this

medication.
● Advise patient to use sunscreen and protective clothing when exposed to the sun to prevent

photosensitivity reactions. Extremes of temperature should also be avoided, as these drugs im-
pair body temperature regulation.

● Advise patient that increasing activity, bulk, and fluids in the diet helps minimize the constipat-
ing effects of this medication.

● Instruct patient to use frequent mouth rinses, good oral hygiene, and sugarless gum or candy
to minimize dry mouth.

● Advise patient to notify health care professional of medication regimen before treatment or
surgery.

● Emphasize the importance of routine follow-up exams and continued participation in psycho-
therapy as indicated.

Evaluation/Desired Outcomes
● Decrease in excitable, paranoic, or withdrawn behavior. Relief of nausea and vomiting. Relief

of intractable hiccups.
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Antipsychotics included in Davis’s Drug Guide for NursesL
phenothiazines clozapine 327A
chlorproMAZINE 301 haloperidol 613

S fluphenazine 568 olanzapine 902
prochlorperazine 1012 paliperidone 939S
thioridazine 1162 quetiapine 1043, 1327I
trifluoperazine 1295 risperidone 1070

F ziprasidone 1257miscellaneous
I aripiprazole 191, 1326

C
A

● ANTIPYRETICS
T

PHARMACOLOGIC PROFILEI
O General Use

Used to lower fever of many causes (infection, inflammation, and neoplasms).N
S General Action and Information

Antipyretics lower fever by affecting thermoregulation in the CNS and by inhibiting the action of
prostaglandins peripherally. Many antipyretics affect platelet function; of these, aspirin has the
most profound effect as compared with other salicylates, ibuprofen, or ketoprofen.

Contraindications
Avoid aspirin, ibuprofen, or ketoprofen in patients with bleeding disorders (risk of bleeding is
less with other salicylates). Aspirin and other salicylates should be avoided in children and
adolescents.

Precautions
Use aspirin, ibuprofen, or ketoprofen cautiously in patients with ulcer disease. Avoid chronic use
of large doses of acetaminophen.

Interactions
Large doses of aspirin may displace other highly protein-bound drugs. Additive GI irritation with
aspirin, ibuprofen, ketoprofen, and other NSAIDs or corticosteroids. Aspirin, ibuprofen, keto-
profen, or naproxen may increase the risk of bleeding with other agents affecting hemostasis
(anticoagulants, thrombolytic agents, antineoplastics, and certain anti-infectives).

NURSING IMPLICATIONS

Assessment
● Assess fever; note presence of associated symptoms (diaphoresis, tachycardia, and malaise).

Potential Nursing Diagnoses
● Risk for imbalanced body temperature (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Administration with food or antacids may minimize GI irritation (aspirin, ibuprofen, ketopro-

fen, naproxen).
● Available in oral and rectal dosage forms and in combination with other drugs.
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Patient/Family Teaching L
● Advise patient to consult health care professional if fever is not relieved by routine doses or if

greater than 39.5°C (103°F) or lasts longer than 3 days. A
● Centers for Disease Control and Prevention warns against giving aspirin to children or adoles- S

cents with varicella (chickenpox) or influenza-like or viral illnesses because of a possible as-
Ssociation with Reye’s syndrome.
IEvaluation/Desired Outcomes

● Reduction of fever. F
IAntipyretics included in Davis’s Drug Guide for Nurses
Cacetaminophen 107 ketoprofen 714

aspirin 1087 magnesium salicylate 1087 A
choline and magnesium salicylates 1087 naproxen 864 T
choline salicylate 1087 salsalate 1087

Iibuprofen, oral 654 sodium salicylate 1087
O
N

● ANTIRETROVIRALS S
PHARMACOLOGIC PROFILE
General Use
The goal of antiretroviral therapy in the management of HIV infection is to improve CD4 cell
counts and decrease viral load. If accomplished, this generally results in slowed progression of
the disease, improved quality of life, and decreased opportunistic infections. Perinatal use of
agents also prevents transmission of the virus to the fetus. Post-exposure prophylaxis with antire-
trovirals is also recommended.

General Action and Information
Because of the rapid emergence of resistance and toxicities of individual agents, HIV infection is
almost always managed by a combination of agents. Selections and doses are based on individual
toxicities, underlying organ system disease, concurrent drug therapy, and severity of illness. Var-
ious combinations are used; up to 4 agents may be used simultaneously. More than 100 agents
are currently being tested in addition to those already approved by the FDA.

Contraindications
Hypersensitivity. Because of highly varying toxicities among agents, see individual monographs
for more specific information.

Precautions
Many agents require modification for renal impairment. Protease inhibitors may cause hypergly-
cemia and should be used cautiously in patients with diabetes. Hemophiliacs may also be at risk
of bleeding when taking protease inhibitors. See individual monographs for specific information.

Interactions
There are many significant and potentially serious drug-drug interactions among the antiretrovi-
rals. They are affected by drugs that alter metabolism; some agents themselves affect metabolism.
See individual agents.

NURSING IMPLICATIONS
Assessment
● Assess patient for change in severity of symptoms of HIV and for symptoms of opportunistic in-

fections throughout therapy.
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● Lab Test Considerations: Monitor viral load and CD4 counts prior to and periodically dur-
L ing therapy.

A Potential Nursing Diagnoses
● Risk for infection (Indications).S
● Deficient knowledge, related to disease processes and medication regimen (Patient/FamilyS Teaching).
● Noncompliance (Patient/Family Teaching).I
ImplementationF
● Administer doses around the clock.I
Patient/Family TeachingC
● Instruct patient to take medication exactly as directed, around the clock, even if sleep is inter-A rupted. Emphasize the importance of complying with therapy, not taking more than pre-

scribed amount, and not discontinuing without consulting health care professional. MissedT
doses should be taken as soon as remembered unless almost time for next dose; patientI
should not double doses. Inform patient that long-term effects are unknown at this time.

O ● Instruct patient that antiretrovirals should not be shared with others.
● Inform patient that antiretroviral therapy does not cure HIV and does not reduce the risk ofN

transmission of HIV to others through sexual contact or blood contamination. Caution patientS to use a condom during sexual contact and to avoid sharing needles or donating blood to pre-
vent spreading the AIDS virus to others.

● Advise patient to avoid taking any Rx, OTC, or herbal products without consulting health care
professional.

● Emphasize the importance of regular follow-up exams and blood counts to determine prog-
ress and to monitor for side effects.

Evaluation/Desired Outcomes
● Decrease in viral load and increase in CD4 counts in patients with HIV.

Antiretrovirals included in Davis’s Drug Guide for Nurses

CCR5 co-receptor antagonists lamivudine 723, 1325
maraviroc 772 stavudine 1292

tenofovir disoproxil fumarate 1144fusion inhibitors
zidovudine 1253enfuvirtide 473
protease inhibitorsmetabolic inhibitors
atazanavir 195, 1325lopinavir/ritonavir 758
darunavir 381, 1326non-nucleoside reverse transcriptase
fosamprenavir calcium 580inhibitors
indinavir 1282delavirdine 1276
lopinavir/ritonavir 758efavirenz 469
nelfinavir 1285etravirine 1321
ritonavir 1073nevirapine 875
saquinavir 1092nucleoside reverse transcriptase
tipranavir 1183inhibitors
integrase strand transfer inhibitorabacavir 103

(INSTI)didanosine 1277
emtricitabine 472 raltegravir 1324

Copyright © 2008 by F.A. Davis



ANTIRHEUMATICS 61
C

● ANTIRHEUMATICS L
APHARMACOLOGIC PROFILE
SGeneral Use
SAntirheumatics are used to manage symptoms of rheumatoid arthritis (pain, swelling) and in

more severe cases to slow down joint destruction and preserve joint function. NSAIDs, aspirin, I
and other salicylates are used to manage symptoms such as pain and swelling, allowing contin- Fued motility and improved quality of life. Corticosteroids are reserved for more advanced swell-
ing and discomfort, primarily because of their increased side effects, especially with chronic use. I
They can be used to control acute flares of disease. Neither NSAIDs nor corticosteroids prevent C
disease progression or joint destruction. Disease-modifying antirheumatics drugs (DMARDs,

Asometimes called slow-acting agents) slow the progression of rheumatoid arthritis and delay
joint destruction. DMARDs are reserved for severe cases because of their toxicity. Several months T
of therapy may be required before benefit is noted and maintained. Serious and frequent adverse Ireactions may require discontinuation of therapy, despite initial benefit.

OGeneral Action and Information
NBoth NSAIDs and corticosteroids have potent anti-inflammatory properties. DMARDs work by a

variety of mechanisms. See individual agents, but most work by suppressing the auto-immune re- S
sponse thought to be responsible for joint destruction.

Contraindications
Hypersensitivity. Patients who are allergic to aspirin should not receive other NSAIDs. Corticoste-
roids should not be used in patients with active untreated infections.

Precautions
NSAIDs and corticosteroids should be used cautiously in patients with a history of GI bleeding.
Corticosteroids should be used with caution in diabetic patients. Many DMARDs have immuno-
suppressive properties and should be avoided in patients for whom immunosuppression poses a
serious risk, including patients with active infections, underlying malignancy, and uncontrolled
diabetes mellitus.

Interactions
NSAIDs may diminish the response to diuretics and antihypertensives. Corticosteroids may aug-
ment hypokalemia from other medications and increase the risk of digoxin toxicity. DMARDs in-
crease the risk of serious immunosuppression with other immunosuppressants.

NURSING IMPLICATIONS
Assessment
● Assess patient monthly for pain, swelling, and range of motion.

Potential Nursing Diagnoses
● Chronic pain (Indications).
● Deficient knowledge, related to disease processes and medication regimen.

Implementation
● Most agents require regular administration to obtain maximum effects.

Patient/Family Teaching
● Instruct patient to contact health care professional if no improvement is noticed within a few

days.

Evaluation/Desired Outcomes
● Improvement in signs and symptoms of rheumatoid arthritis.
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Antirheumatics included in Davis’s Drug Guide for NursesL
corticosteroids methotrexate 801A

penicillamine 1286betamethasone 350, 357
S cortisone 350 NSAIDs

dexamethasone 350, 1352 celecoxib 278, 1326S
hydrocortisone 350, 358 flurbiprofen 1279, 1354I
methylprednisolone 350 ibuprofen 62

F prednisolone 350, 1353 indomethacin 674
prednisone 350 ketoprofen 714I
triamcinolone 343, 347, 350, 358, 1327 nabumetone 855C oxaprozin 919DMARDs

A piroxicam 989adalimumab 114
sulindac 1128anakinra 168T
tolmetin 1294etanercept 516I

hydroxychloroquine 642 miscellaneous
O infliximab 676 cycloSPORINE 364, 1354

leflunomide 731 sulfasalazine 1126N
S

● ANTITUBERCULARS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment and prevention of tuberculosis. Combinations are used in the treatment of
active disease tuberculosis to rapidly decrease the infectious state and delay or prevent the emer-
gence of resistant strains. In selected situations, intermittent (twice weekly) regimens may be
employed. Streptomycin is also used as an antitubercular. Rifampin is used in the prevention of
meningococcal meningitis and Haemophilus influenzae type b disease.

General Action and Information
Kill (tuberculocidal) or inhibit the growth of (tuberculostatic) mycobacteria responsible for
causing tuberculosis. Combination therapy with two or more agents is required, unless used as
prophylaxis (isoniazid alone).

Contraindications
Hypersensitivity. Severe liver disease.

Precautions
Use cautiously in patients with a history of liver disease or in elderly or debilitated patients. Eth-
ambutol requires ophthalmologic follow-up. Safety in pregnancy and lactation not established,
although selected agents have been used without adverse effects on the fetus. Compliance is re-
quired for optimal response.

Interactions
Isoniazid inhibits the metabolism of phenytoin. Rifampin significantly decreases saquinavir levels
(combination should be avoided).

NURSING IMPLICATIONS
Assessment
● Mycobacterial studies and susceptibility tests should be performed prior to and periodically

throughout therapy to detect possible resistance.
● Assess lung sounds and character and amount of sputum periodically throughout therapy.

Copyright © 2008 by F.A. Davis



ANTIULCER AGENTS 63
C

Potential Nursing Diagnoses L
● Risk for infection (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family A

Teaching). S
● Noncompliance (Patient/Family Teaching).

SImplementation
I

● Most medications can be administered with food or antacids if GI irritation occurs.
FPatient/Family Teaching

● Advise patient of the importance of continuing therapy even after symptoms have subsided. I
● Emphasize the importance of regular follow-up exams to monitor progress and check for side C

effects.
A● Inform patients taking rifampin that saliva, sputum, sweat, tears, urine, and feces may become

red-orange to red-brown and that soft contact lenses may become permanently discolored. T
Evaluation/Desired Outcomes I
● Resolution of the signs and symptoms of tuberculosis. Negative sputum cultures. O
Antituberculars included in Davis’s Drug Guide for Nurses N
ethambutol 517 rifampin 1066 S
isoniazid 705 rifapentine 1291
pyrazinamide 1036

● ANTIULCER AGENTS

PHARMACOLOGIC PROFILE

General Use
Treatment and prophylaxis of peptic ulcer and gastric hypersecretory conditions such as Zolling-
er-Ellison syndrome. Histamine H2-receptor antagonists (blockers) and proton pump inhibitors
are also used in the management of GERD.

General Action and Information
Because a great majority of peptic ulcer disease may be traced to GI infection with the organism
Helicobacter pylori, eradication of the organism decreases symptomatology and recurrence.
Anti-infectives with significant activity against the organism include amoxicillin, clarithromycin,
metronidazole, and tetracycline. Bismuth also has anti-infective activity against H. pylori. Regi-
mens usually include: a histamine H2-receptor antagonist or a proton pump inhibitor and 2 anti-
infectives with or without bismuth subsalicylate for 1-14 days.
Other medications used in the management of gastric/duodenal ulcer disease are aimed at neu-
tralizing gastric acid (antacids), decreasing acid secretion (histamine H2 antagonists, proton
pump inhibitors, misoprostol), or protecting the ulcer surface from further damage (misopros-
tol, sucralfate). Histamine H2-receptor antagonists competitively inhibit the action of histamine at
the H2 receptor, located primarily in gastric parietal cells, resulting in inhibition of gastric acid
secretion. Misoprostol decreases gastric acid secretion and increases production of protective
mucus. Proton pump inhibitors prevent the transport of hydrogen ions into the gastric lumen.

Contraindications
Hypersensitivity.
Pregnancy.
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PrecautionsL Most histamine H2 antagonists require dose reduction in renal impairment and in elderly pa-
A tients. Magnesium-containing antacids should be used cautiously in patients with renal impair-

ment. Misoprostol should be used cautiously in women with childbearing potential.S
InteractionsS
Calcium- and magnesium-containing antacids decrease the absorption of tetracycline and fluor-I
oquinolones. Cimetidine inhibits the ability of the liver to metabolize several drugs, increasing

F the risk of toxicity from warfarin, tricyclic antidepressants, theophylline, metoprolol, phenytoin,
propranolol, and lidocaine. Omeprazole decreases metabolism of phenytoin, diazepam, andI
warfarin. All agents that increase gastric pH will decrease the absorption of ketoconazole.C

A NURSING IMPLICATIONS
T Assessment
I ● Assess patient routinely for epigastric or abdominal pain and frank or occult blood in the

stool, emesis, or gastric aspirate.O
● Antacids: Assess for heartburn and indigestion as well as the location, duration, character,N

and precipitating factors of gastric pain.
S ● Histamine H2 Antagonists: Assess elderly and severely ill patients for confusion routinely.

Notify health care professional promptly should this occur.
● Misoprostol: Assess women of childbearing age for pregnancy. Medication is usually begun

on 2nd or 3rd day of menstrual period following a negative serum pregnancy test within 2 wk
of beginning therapy.

● Lab Test Considerations: Histamine H2 antagonists antagonize the effects of pentagastrin
and histamine during gastric acid secretion test. Avoid administration during the 24 hr pre-
ceding the test.

● May cause false-negative results in skin tests using allergen extracts. These drugs should be
discontinued 24 hr prior to the test.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Antacids: Antacids cause premature dissolution and absorption of enteric-coated tablets and

may interfere with absorption of other oral medications. Separate administration of antacids
and other oral medications by at least 1 hr.

● Shake liquid preparations well before pouring. Follow administration with water to ensure
passage to stomach. Liquid and powder dosage forms are considered to be more effective than
chewable tablets.

● Chewable tablets must be chewed thoroughly before swallowing. Follow with half a glass of
water.

● Administer 1 and 3 hr after meals and at bedtime for maximum antacid effect.
● Misoprostol: Administer with meals and at bedtime to reduce the severity of diarrhea.
● Proton pump inhibitors: Administer before meals, preferably in the morning. Capsules

should be swallowed whole; do not open, crush, or chew.
● May be administered concurrently with antacids.
● Sucralfate: Administer on an empty stomach 1 hr before meals and at bedtime. Do not crush

or chew tablets. Shake suspension well prior to administration. If nasogastric administration
is required, consult pharmacist, as protein-binding properties of sucralfate have resulted in
formation of a bezoar when administered with enteral feedings and other medications.
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Patient/Family Teaching L
● Instruct patient to take medication as directed for the full course of therapy, even if feeling bet-

ter. If a dose is missed, it should be taken as soon as remembered but not if almost time for A
next dose. Do not double doses. S

● Advise patient to avoid alcohol, products containing aspirin, NSAIDs, and foods that may cause
San increase in GI irritation.

● Advise patient to report onset of black, tarry stools to health care professional promptly. I
● Inform patient that cessation of smoking may help prevent the recurrence of duodenal ulcers. F
● Antacids: Caution patient to consult health care professional before taking antacids for more

than 2 wk or if problem is recurring. Advise patient to consult health care professional if relief I
is not obtained or if symptoms of gastric bleeding (black, tarry stools; coffee-ground emesis) C
occur.

A● Misoprostol: Emphasize that sharing of this medication may be dangerous.
● Inform patient that misoprostol may cause spontaneous abortion. Women of childbearing age T

must be informed of this effect through verbal and written information and must use contra- Iception throughout therapy. If pregnancy is suspected, the woman should stop taking miso-
prostol and immediately notify her health care professional. O

● Sucralfate: Advise patient to continue with course of therapy for 4–8 wk, even if feeling bet- N
ter, to ensure ulcer healing.

S● Advise patient that an increase in fluid intake, dietary bulk, and exercise may prevent drug-in-
duced constipation.

Evaluation/Desired Outcomes
● Decrease in GI pain and irritation. Prevention of gastric irritation and bleeding. Healing of

duodenal ulcers can be seen by x-rays or endoscopy. Therapy with histamine H2 antagonists is
continued for at least 6 wk after initial episode. Decreased symptoms of GERD. Increase in the
pH of gastric secretions (antacids). Prevention of gastric ulcers in patients receiving chronic
NSAID therapy (misoprostol only).

Antiulcer agents included in Davis’s Drug Guide for Nurses

antacids omeprazole 908
aluminum hydroxide 133 pantoprazole 948, 1325
magaldrate 765 rabeprazole 1051
magnesium hydroxide/aluminum hydroxide miscellaneous

765 amoxicillin 153, 1325
histamine H2 antagonists bismuth subsalicylate 225
cimetidine 623, 1325 clarithromycin 315
famotidine 623 metronidazole 817
nizatidine 623 misoprostol 832
ranitidine 623 propantheline 1290
proton-pump inhibitors sodium bicarbonate 1114
esomeprazole 505, 1325 sucralfate 1124
lansoprazole 727

● ANTIVIRALS

PHARMACOLOGIC PROFILE

General Use
Acyclovir, famciclovir, and valacyclovir are used in the management of herpes virus infections.
Acyclovir also is used in the management of chickenpox. Oseltamivir and zanamivir are used pri-
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marily in the prevention of influenza A viral infections. Cidofovir, ganciclovir, valganciclovir, and
L foscarnet are used in the treatment of cytomegalovirus (CMV) retinitis. Vidarabine is used only to

treat ophthalmic viral infections. Penciclovir and docosanol are used in the treatment and pre-A
vention of oral-facial herpes simplex.S
General Action and InformationS Most agents inhibit viral replication.

I Contraindications
F Previous hypersensitivity.

I Precautions
All except zanamivir require dose adjustment in renal impairment. Acyclovir may cause renal im-C
pairment. Acyclovir may cause CNS toxicity. Foscarnet increases risk of seizures.A
InteractionsT
Acyclovir may have additive CNS and nephrotoxicity with drugs causing similar adverse reactions.

I
NURSING IMPLICATIONSO
AssessmentN
● Assess patient for signs and symptoms of infection before and throughout therapy.S
● Ophth: Assess eye lesions before and daily during therapy.
● Topical: Assess lesions before and daily during therapy.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Impaired skin integrity (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Most systemic antiviral agents should be administered around the clock to maintain therapeu-

tic serum drug levels.

Patient/Family Teaching
● Instruct patient to continue taking medication around the clock for full course of therapy,

even if feeling better.
● Advise patient that antivirals and antiretrovirals do not prevent transmission to others. Precau-

tions should be taken to prevent spread of virus.
● Instruct patient in correct technique for topical or ophthalmic preparations.
● Instruct patient to notify health care professional if symptoms do not improve.

Evaluation/Desired Outcomes
● Prevention or resolution of the signs and symptoms of viral infection. Length of time for com-

plete resolution depends on organism and site of infection.

Antivirals included in Davis’s Drug Guide for Nurses

acyclovir 111 imiquimod 669
amantadine 135 lamivudine 723, 1325
cidofovir 308 oseltamivir 916
docosanol 441 penciclovir 957
entecavir 476 ribavirin 1062
famciclovir 529 valacyclovir 1209
foscarnet 582 valganciclovir 1210
ganciclovir 594 zanamivir 1251
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● BETA BLOCKERS L
APHARMACOLOGIC PROFILE
SGeneral Use

Management of hypertension, angina pectoris, tachyarrhythmias, hypertrophic subaortic steno- S
sis, migraine headache (prophylaxis), MI (prevention), glaucoma (ophthalmic use), CHF (car- I
vedilol and sustained-release metoprolol only) and hyperthyroidism (management of symptoms

Fonly).

IGeneral Action and Information
Beta blockers compete with adrenergic (sympathetic) neurotransmitters (epinephrine and nor- C
epinephrine) for adrenergic receptor sites. Beta1-adrenergic receptor sites are located chiefly in Athe heart where stimulation results in increased heart rate, contractility, and AV conduction.

TBeta2-adrenergic receptors are found mainly in bronchial and vascular smooth muscle and the
uterus. Stimulation of beta2-adrenergic receptors produces vasodilation, bronchodilation, and I
uterine relaxation. Blockade of these receptors antagonizes the effects of the neurotransmitters.

OBeta blockers may be relatively selective for beta1-adrenergic receptors (acebutolol, atenolol,
betaxolol, esmolol, and metoprolol) or nonselective (carteolol, carvedilol, labetalol, levobuno- N
lol, nadolol, penbutolol, pindolol, propranolol, sotalol, and timolol) blocking both beta1- and Sbeta2-adrenergic receptors. Carvedilol and labetalol have additional alpha-adrenergic blocking
properties. Acebutolol, carvedilol, penbutolol, and pindolol possess intrinsic sympathomimetic
action (ISA) that may result in less bradycardia than other agents. Ophthalmic beta blockers de-
crease production of aqueous humor.

Contraindications
Uncompensated CHF (most beta blockers), acute bronchospasm, some forms of valvular heart
disease, bradyarrhythmias, and heart block.

Precautions
Use cautiously in pregnant and lactating women (may cause fetal bradycardia and hyopoglyce-
mia). Use cautiously in any form of lung disease or underlying compensated CHF (most agents).
Use with caution in diabetics and patients with severe liver disease. Beta blockers should not be
abruptly discontinued in patients with cardiovascular disease.

Interactions
May cause additive myocardial depression and bradycardia when used with other agents having
these effects (digoxin and some antiarrhythmics). May antagonize the therapeutic effects of
bronchodilators. May alter the requirements for insulin or hypoglyemic agents in diabetics. Cim-
etidine may decrease the metabolism and increase the effects of some beta blockers.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure and pulse frequently during dosage adjustment and periodically

throughout therapy.
● Monitor intake and output ratios and daily weight. Assess patient routinely for signs and symp-

toms of CHF (dyspnea, rales/crackles, weight gain, peripheral edema, jugular venous
distention).

● Angina: Assess frequency and severity of episodes of chest pain periodically throughout
therapy.

● Migraine prophylaxis: Assess frequency and severity of migraine headaches periodically
throughout therapy.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
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● Deficient knowledge, related to disease processes and medication regimen (Patient/Family
Teaching).L

● Noncompliance (Patient/Family Teaching).A
ImplementationS
● Take apical pulse prior to administering. If heart rate is <50 bpm or if arrhythmias occur,

S hold medication and notify health care professional.
● Many beta blockers are available in combination products to enhance compliance (see Ap-I

pendix B).
F

Patient/Family Teaching
I

● Instruct patient to continue taking medication, even if feeling well. Abrupt withdrawal may
cause life-threatening arrhythmias, hypertension, or myocardial ischemia. Medication con-C
trols, but does not cure, hypertension.A

● Encourage patient to comply with additional interventions for hypertension (weight reduction,
low-sodium diet, regular exercise, smoking cessation, moderation of alcohol consumption,T
and stress management).I

● Instruct patient and family on proper technique for monitoring blood pressure. Advise them to
check blood pressure weekly and report significant changes to health care professional.O

● Caution patient to make position changes slowly to minimize orthostatic hypotension. AdviseN patient that exercising or hot weather may enhance hypotensive effects.
● Advise patient to consult health care professional before taking any OTC medications or her-S

bal/alternative therapies, especially cold remedies.
● Caution patient that these medications may cause increased sensitivity to cold.
● Diabetics should monitor blood glucose closely, especially if weakness, malaise, irritability, or

fatigue occurs.
● Advise patient to advise health care professional of medication regimen prior to treatment or

surgery.
● Advise patient to carry identification describing disease process and medication regimen at all

times.
● Emphasize the importance of follow-up exams to monitor progress.
● Ophth: Instruct patient in correct technique for administration of ophthalmic preparations.

Evaluation/Desired Outcomes
● Decrease in blood pressure.
● Decrease in frequency and severity of anginal attacks.
● Control of arrhythmias.
● Prevention of myocardial reinfarction.
● Prevention of migraine headaches.
● Decrease in tremors.
● Lowering of intraocular pressure.

Beta blockers included in Davis’s Drug Guide for Nurses

beta blockers (nonselective) atenolol 197
carteolol 1273 betaxolol 219, 1351
carvedilol 271 bisoprolol 226
labetalol 719 esmolol 502
nadolol 856 metoprolol 814
penbutolol 47 ophthalmic beta blockers
pindolol 1288 betaxolol 219, 1351
propranolol 1026, 1327 carteolol 1273
sotalol 1122 levobetaxolol 1351
timolol 1179, 1352 levobunolol 1351
beta blockers (selective) metipranolol 1351
acebutolol 105 timolol 1179, 1352
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● BONE RESORPTION INHIBITORS L
APHARMACOLOGIC PROFILE
S

General Use SBone resorption inhibitors are primarily used to treat and prevent osteoporosis in postmeno-
Ipausal women. Other uses include treatment of osteoporosis due to other causes, including cor-

ticosteroid therapy, treatment of Paget’s disease of the bone, and management of hypercalcemia. F
General Action and Information I
Biphosphonates (alendronate, etidronate, risedronate, and tiludronate) inhibit resorption of C
bone by inhibiting hydroxyapatite crystal dissolution and osteoclast activity. Raloxifene binds to Aestrogen receptors, producing estrogen-like effects on bone including decreased bone resorp-

Ttion and decreased bone turnover.

IContraindications
OHypersensitivity. Biphosphonates should not be used in patients with hypocalcemia. Raloxifene

should not be used in women with childbearing potential or a history of thromboembolic N
disease. S
Precautions
Use cautiously in patients with renal impairment; some agents should be avoided in moderate to
severe renal impairment.

Interactions
Calcium supplements decrease absorption of biphosphonates. Tilundronate’s effects may be al-
tered by aspirin or other NSAIDs. Aspirin may increase GI adverse reactions with alendronate.
Cholestyramine decreases absorption of raloxifene (concurrent use is contraindicated).

NURSING IMPLICATIONS

Assessment
● Assess patients for low bone density before and periodically during therapy.
● Assess for symptoms of Paget’s disease (bone pain, headache, decreased visual and auditory

acuity, increased skull size).
● Lab Test Considerations: Monitor serum calcium in patients with osteoporosis. Monitor al-

kaline phosphatase in patients with Paget’s disease.

Potential Nursing Diagnoses
● Risk for injury (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Instruct patient to take medication exactly as directed.
● Encourage patient to participate in regular exercise and to modify behaviors that increase the

risk of osteoporosis.

Evaluation/Desired Outcomes
● Prevention of, or decrease in, the progression of osteoporosis in postmenopausal women. De-

crease in the progression of Paget’s disease.
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Bone resorption inhibitors included in Davis’s Drug Guide for NursesL
biphosphonates tiludronate 1293A
alendronate 124 zoledronic acid 1259

S etidronate 519 selective estrogen receptor
ibandronate 653S modulators
pamidronate 942 raloxifene 1052I
risedronate 1069, 1325

F
I

● BRONCHODILATORSC
A PHARMACOLOGIC PROFILE
T

General Use
I Used in the treatment of reversible airway obstruction due to asthma or COPD. Recently revised

recommendations for management of asthma recommend that rapid-acting inhaled beta-agonistO
bronchodilators (not salmeterol) be reserved as acute relievers of bronchospasm; repeated orN
chronic use indicates the need for additional long-term control agents, including inhaled corti-

S costeroids, mast cell stabilizers, and long-acting bronchodilators (oral theophylline or beta-
agonists) and leukotriene modifiers (montelukast, zafirlukast).

General Action and Information
Beta-adrenergic agonists (albuterol, epinephrine, isoproterenol, metaproterenol, pirbuterol,
and terbutaline) produce bronchodilation by stimulating the production of cyclic adenosine mo-
nophosphate (cAMP). Newer agents (albuterol, metaproterenol, pirbuterol, and terbutaline)
are relatively selective for pulmonary (beta2) receptors, whereas older agents produce cardiac
stimulation (beta2-adrenergic effects) in addition to bronchodilation. Onset of action allows use
in management of acute attacks except for salmeterol, which has delayed onset. Phosphodiester-
ase inhibitors (aminophylline and theophylline) inhibit the breakdown of cAMP. Ipratropium is
an anticholinergic compound that produces bronchodilation by blocking the action of acetyl-
choline in the respiratory tract. Montelukast, zafirlukast, and zileuton are leukotriene modifiers.
Leukotrienes are components of slow-reacting substance of anaphylaxis A (SRS-A), which may
be a cause of bronchospasm.

Contraindications
Hypersensitivity to agents, preservatives (bisulfites), or propellants used in their formulation.
Avoid use in uncontrolled cardiac arrhythmias.

Precautions
Use cautiously in patients with diabetes, cardiovascular disease, or hyperthyroidism.

Interactions
Therapeutic effectiveness may be antagonized by concurrent use of beta blockers. Additive sym-
pathomimetic effects with other adrenergic (sympathetic) drugs, including vasopressors and de-
congestants. Cardiovascular effects may be potentiated by antidepressants and MAO inhibitors.

NURSING IMPLICATIONS

Assessment
● Assess blood pressure, pulse, respiration, lung sounds, and character of secretions before

and throughout therapy.
● Patients with a history of cardiovascular problems should be monitored for ECG changes and

chest pain.
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Potential Nursing Diagnoses L
● Ineffective airway clearance (Indications).
● Activity intolerance (Indications). A
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family S

Teaching).
SImplementation
I

● Administer around the clock to maintain therapeutic plasma levels.
FPatient/Family Teaching

● Emphasize the importance of taking only the prescribed dose at the prescribed time intervals. I
● Encourage the patient to drink adequate liquids (2000 ml/day minimum) to decrease the vis- C

cosity of the airway secretions.
A● Advise patient to avoid OTC cough, cold, or breathing preparations without consulting health

care professional and to minimize intake of xanthine-containing foods or beverages (colas, T
coffee, and chocolate), as these may increase side effects and cause arrhythmias. I

● Caution patient to avoid smoking and other respiratory irritants.
● Instruct patient on proper use of metered-dose inhaler (see Appendix D). O
● Advise patient to contact health care professional promptly if the usual dose of medication fails N

to produce the desired results, symptoms worsen after treatment, or toxic effects occur.
S● Patients using other inhalation medications and bronchodilators should be advised to use

bronchodilator first and allow 5 min to elapse before administering the other medication,
unless otherwise directed by health care professional.

Evaluation/Desired Outcomes
● Decreased bronchospasm. Increased ease of breathing.

Bronchodilators included in Davis’s Drug Guide for Nurses

adrenergics anticholinergics
albuterol 120 ipratropium 696
epinephrine 480, 1356 tiotropium 1182, 1327
formoterol 577 leukotriene antagonists
levalbuterol 741, 1325 montelukast 841
metaproterenol 1283 zafirlukast 1249
pirbuterol 30 zileuton 1296
salmeterol 1090 xanthines
terbutaline 1148 aminophylline 232

theophylline 232

● CALCIUM CHANNEL BLOCKERS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of hypertension (amlodipine, diltiazem, felodipine, isradipine, nicardi-
pine, nifedipine, nisoldipine, verapamil) or in the treatment and prophylaxis of angina pectoris
or coronary artery spasm (amlodipine, diltiazem, felodipine, nicardipine, verapamil). Verapam-
il and diltiazem are also used as antiarrhythmics. Nimodipine is used to prevent neurologic dam-
age due to certain types of cerebral vasospasm.

General Action and Information
Block calcium entry into cells of vascular smooth muscle and myocardium. Dilate coronary arte-
ries in both normal and ischemic myocardium and inhibit coronary artery spasm. Diltiazem and
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verapamil decrease AV conduction. Nimodipine has a relatively selective effect on cerebral blood
L vessels.

A Contraindications
Hypersensitivity. Contraindicated in bradycardia, 2nd- or 3rd-degree heart block, or uncompen-S
sated CHF (verapamil).S
PrecautionsI
Safety in pregnancy and lactation not established. Use cautiously in patients with liver disease orF
uncontrolled arrhythmias.

I
InteractionsC Additive myocardial depression with beta blockers and disopyramide (diltiazem and verapamil).
Effectiveness may be decreased by phenobarbital or phenytoin and increased by propranolol orA
cimetidine. Verapamil and diltiazem may increase serum digoxin levels and cause toxicity.T

I NURSING IMPLICATIONS
O Assessment
N

● Monitor blood pressure and pulse frequently during dosage adjustment and periodically
throughout therapy.S

● Monitor intake and output ratios and daily weight. Assess patient routinely for signs and symp-
toms of CHF (dyspnea, rales/crackles, weight gain, peripheral edema, jugular venous
distention).

● Angina: Assess frequency and severity of episodes of chest pain periodically throughout
therapy.

● Arrhythmias: ECG should be monitored continuously during IV therapy and periodically
during long-term therapy with verapamil.

● Cerebral vasospasm: Assess patient’s neurological status (level of consciousness, move-
ment) before and periodically during therapy with nimodipine.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Acute pain (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● May be administered without regard to meals.
● Do not open, crush, or chew sustained-release capsules.

Patient/Family Teaching
● Instruct patient to continue taking medication, even if feeling well.
● Caution patient to make position changes slowly to minimize orthostatic hypotension. Advise

patient that exercising or hot weather may enhance hypotensive effects.
● Instruct patient on the importance of maintaining good dental hygiene and seeing dentist fre-

quently for teeth cleaning to prevent tenderness, bleeding, and gingival hyperplasia (gum
enlargement).

● Advise patient to consult health care professional before taking any OTC medications or her-
bal/alternative therapies, especially cold remedies.

● Advise patient to advise health care professional of medication regimen prior to treatment or
surgery.

● Advise patient to carry identification describing disease process and medication regimen at all
times.

● Emphasize the importance of follow-up exams to monitor progress.
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● Angina: Instruct patients on concurrent nitrate therapy to continue taking both medications
Las directed and using SL nitroglycerin as needed for anginal attacks. Advise patient to contact

health care professional if chest pain worsens or does not improve after therapy, or is accom- A
panied by diaphoresis or shortness of breath, or if severe, persistent headache occurs. Cau- Stion patient to discuss exercise precautions with health care professional prior to exertion.

● Hypertension: Encourage patient to comply with additional interventions for hypertension S
(weight reduction, low-sodium diet, regular exercise, smoking cessation, moderation of alco- I
hol consumption, and stress management). Medication controls, but does not cure,

Fhypertension.
● Instruct patient and family on proper technique for monitoring blood pressure. Advise them to I

check blood pressure weekly and report significant changes to health care professional. C
Evaluation/Desired Outcomes A
● Decrease in blood pressure.
● Decrease in frequency and severity of anginal attacks. T
● Decrease need for nitrate therapy. I
● Increase in activity tolerance and sense of well-being.

O● Suppression and prevention of supraventricular tachyarrhythmias.
● Improvement in neurological deficits due to vasospasm following subarachnoid hemorrhage. N
Calcium channel blockers included in Davis’s Drug Guide for Nurses S
amlodipine 151 NIFEdipine 884
diltiazem 418 nimodipine 888
felodipine 530 nisoldipine 889, 1325
isradipine 708 verapamil 1224
niCARdipine 879

● CENTRAL NERVOUS SYSTEM STIMULANTS

PHARMACOLOGIC PROFILE
General Use
Used in the treatment of narcolepsy and as adjunctive treatment in the management of ADHD.

General Action and Information
Produce CNS stimulation by increasing levels of neurotransmitters in the CNS. Produce CNS and
respiratory stimulation, dilated pupils, increased motor activity and mental alertness, and a di-
minished sense of fatigue. In children with ADHD these agents decrease restlessness and in-
crease attention span.

Contraindications
Hypersensitivity. Should not be used in pregnant or lactating women. Should not be used in
hyperexcitable states. Avoid using in patients with psychotic personalities or suicidal/homicidal
tendencies. Contraindicated in glaucoma and severe cardiovascular disease.

Precautions
Use cautiously in patients with a history of cardiovascular disease, hypertension, diabetes melli-
tus, or in elderly or debilitated patients. Continual use may result in psychological dependence or
addiction.

Interactions
Additive sympathomimetic (adrenergic effects). Use with MAO inhibitors can result in hyperten-
sive crises. Alkalinizing the urine (sodium bicarbonate, acetazolamide) decreases excretion and
enhances effects of amphetamines. Acidification of the urine (ammonium chloride, large doses
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of ascorbic acid) decreases effect of amphetamines. Phenothiazines may also decrease effects.
L Methylphenidate may decrease the metabolism and increase effects of other drugs (warfarin, an-

ticonvulsants, tricyclic antidepressants).A
S NURSING IMPLICATIONS
S Assessment

● Monitor blood pressure, pulse, and respiration before administering and periodically duringI
therapy.F

● Monitor weight biweekly and inform health care professional of significant loss.
I ● Monitor height periodically in children; inform health care professional if growth inhibition

occurs.C
● May produce false sense of euphoria and well-being. Provide frequent rest periods and ob-A serve patient for rebound depression after the effects of the medication have worn off.
● ADHD: Assess attention span, impulse control, and interactions with others in children. Ther-T

apy may be interrupted at intervals to determine if symptoms are sufficient to warrant contin-I
ued therapy.

O ● Narcolepsy: Observe and document frequency of episodes.
N Potential Nursing Diagnoses

● Disturbed thought process (Side Effects).S
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Instruct patient not to alter dose without consulting health care professional. These medica-

tions have high dependence and abuse potential. Abrupt cessation with high doses may cause
extreme fatigue and mental depression.

● Advise patient to avoid intake of large amounts of caffeine.
● Medication may impair judgment. Caution patient to avoid driving or other activities requiring

judgment until response to medication is known.
● Inform patient that periodic holidays from the drug may be used to assess progress and de-

crease dependence.

Evaluation/Desired Outcomes
● Decreased frequency of narcoleptic episodes.
● Improved attention span and social interactions.

Central nervous system stimulants included in Davis’s Drug Guide for
Nurses

amphetamine mixtures 158 methylphenidate 808, 1325
dexmethylphenidate 398 modafinil 837
dextroamphetamine 401, 1325

● CORTICOSTEROIDS

PHARMACOLOGIC PROFILE

General Use
Used in replacement doses (20 mg of hydrocortisone or equivalent) systemically to treat adreno-
cortical insufficiency. Larger doses are usually used for their antiinflammatory, immunosuppres-
sive, or antineoplastic activity. Used adjunctively in many other situations, including hypercalce-
mia and autoimmune diseases. Topical corticosteroids are used in a variety of inflammatory and
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allergic conditions. Inhalant corticosteroids are used in the chronic management of reversible
Lairway disease (asthma); intranasal and ophthalmic corticosteroids are used in the management

of chronic allergic and inflammatory conditions. A
General Action and Information S
Produce profound and varied metabolic effects, in addition to modifying the normal immune re- Ssponse and suppressing inflammation. Available in a variety of dosage forms, including oral, in-

Ijectable, topical, and inhalation. Prolonged used of large amounts of topical or inhaled agent
may result in systemic absorption and/or adrenal suppression. F
Contraindications I
Serious infections (except for certain forms of meningitis). Do not administer live vaccines to pa- Ctients on larger doses.

APrecautions
TProlonged treatment will result in adrenal suppression. Do not discontinue abruptly. Additional

doses may be needed during stress (surgery and infection). Safety in pregnancy and lactation not I
established. Long-term use in children will result in decreased growth. May mask signs of infec-

Otion. Use lowest dose possible for shortest time possible. Alternate-day therapy is preferable dur-
ing long-term treatment. N
Interactions S
Additive hypokalemia with amphotericin B and potassium-losing diuretics. Hypokalemia may in-
crease the risk of digoxin toxicity. May increase requirements for insulin or oral hypoglycemic
agents. Phenytoin, phenobarbital, and rifampin stimulate metabolism and may decrease effec-
tiveness. Oral contraceptives may block metabolism. Cholestyramine and colestipol may de-
crease absorption.

NURSING IMPLICATIONS
Assessment
● These drugs are indicated for many conditions. Assess involved systems prior to and periodi-

cally throughout course of therapy.
● Assess patient for signs of adrenal insufficiency (hypotension, weight loss, weakness, nausea,

vomiting, anorexia, lethargy, confusion, restlessness) prior to and periodically throughout
course of therapy.

● Children should have periodic evaluations of growth.

Potential Nursing Diagnoses
● Risk for infection (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
● Disturbed body image (Side Effects).

Implementation
● If dose is ordered daily or every other day, administer in the morning to coincide with the

body’s normal secretion of cortisol.
● PO: Administer with meals to minimize gastric irritation.

Patient/Family Teaching
● Emphasize need to take medication exactly as directed. Review symptoms of adrenal insuffi-

ciency that may occur when stopping the medication and that may be life-threatening.
● Encourage patients on long-term therapy to eat a diet high in protein, calcium, and potassium

and low in sodium and carbohydrates.
● These drugs cause immunosuppression and may mask symptoms of infection. Instruct patient

to avoid people with known contagious illnesses and to report possible infections. Advise pa-
tient to consult health care professional before receiving any vaccinations.
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● Discuss possible effects on body image. Explore coping mechanisms.
L ● Advise patient to carry identification in the event of an emergency in which patient cannot re-

late medical history.A
Evaluation/Desired OutcomesS
● Suppression of the inflammatory and immune responses in autoimmune disorders, allergicS reactions, and organ transplants.

I ● Replacement therapy in adrenal insufficiency.
● Resolution of skin inflammation, pruritus, or other dermatologic conditions.F
Corticosteroids included in Davis’s Drug Guide for NursesI

C corticosteroids, inhalation predniSONE 350
beclomethasone 343, 347 triamcinolone 343, 347, 350, 358, 1327A
budesonide 343, 347, 350 corticosteroids, systemic (long-T flunisolide 343, 347 acting)
fluticasone 343, 347, 358I betamethasone 350, 357
triamcinolone 343, 347, 350, 358, 1327 budesonide 343, 347, 350O
corticosteroids, nasal dexamethasone 350, 1352N beclomethasone 343, 347 corticosteroids, topical/local
budesonide 343, 347, 350S alclometasone 357
flunisolide 343, 347 amcinonide 357
fluticasone 343, 347, 358 betamethasone 350, 357
mometasone 343, 347, 358 clobetasol 357
triamcinolone 343, 347, 350, 358, 1327 clocortolone 357
corticosteroids, ophthalmic desonide 357
dexamethasone 350, 1352 desoximetasone 357
fluorometholone 1352 dexamethasone 350, 1352
loteprednol 1353 diflorasone 357
medrysone 76 fluocinolone 357
prednisoLONE 350, 1353 fluocinonide 358
rimexolone 1353 flurandrenolide 358
corticosteroids, systemic (short- fluticasone 343, 347, 358

acting) halcinonide 358
cortisone 350 halobetasol 358
hydrocortisone 350, 358 hydrocortisone 350, 358

methylPREDNISolone 350corticosteroids, systemic (intermedi-
mometasone 343, 347, 358ate-acting)
prednicarbate 358methylPREDNISolone 350

prednisoLONE 350, 1353 triamcinolone 343, 347, 350, 358, 1327

● DIURETICS

PHARMACOLOGIC PROFILE

General Use
Thiazide diuretics and loop diuretics are used alone or in combination in the treatment of hyper-
tension or edema due to CHF or other causes. Potassium-sparing diuretics have weak diuretic
and antihypertensive properties and are used mainly to conserve potassium in patients receiving
thiazide or loop diuretics. Osmotic diuretics are often used in the management of cerebral
edema.
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General Action and Information LEnhance the selective excretion of various electrolytes and water by affecting renal mechanisms
Afor tubular secretion and reabsorption. Groups commonly used are thiazide diuretics and thia-

zide-like diuretics (chlorothiazide, chlorthalidone, hydrochlorothiazide, indapamide, and meto- S
lazone), loop diuretics (bumetanide, furosemide, and torsemide), potassium-sparing diuretics

S(amiloride, spironolactone, and triamterene), and osmotic diuretics (mannitol). Mechanisms
vary, depending on agent. I
Contraindications F
Hypersensitivity. Thiazide diuretics may exhibit cross-sensitivity with other sulfonamides. I
Precautions C
Use with caution in patients with renal or hepatic disease. Safety in pregnancy and lactation not Aestablished.

TInteractions
IAdditive hypokalemia with corticosteroids, amphotericin B, piperacillin, or ticarcillin. Hypoka-

lemia enhances digitalis glycoside toxicity. Potassium-losing diuretics decrease lithium excretion O
and may cause toxicity. Additive hypotension with other antihypertensives or nitrates. Potassium-

Nsparing diuretics may cause hyperkalemia when used with potassium supplements or ACE
inhibitors. S

NURSING IMPLICATIONS
Assessment
● Assess fluid status throughout therapy. Monitor daily weight, intake and output ratios, amount

and location of edema, lung sounds, skin turgor, and mucous membranes.
● Assess patient for anorexia, muscle weakness, numbness, tingling, paresthesia, confusion,

and excessive thirst. Notify health care professional promptly if these signs of electrolyte im-
balance occur.

● Hypertension: Monitor blood pressure and pulse before and during administration. Moni-
tor frequency of prescription refills to determine compliance in patients treated for
hypertension.

● Increased Intracranial Pressure: Monitor neurologic status and intracranial pressure
readings in patients receiving osmotic diuretics to decrease cerebral edema.

● Increased Intraocular Pressure: Monitor for persistent or increased eye pain or de-
creased visual acuity.

● Lab Test Considerations: Monitor electrolytes (especially potassium), blood glucose, BUN,
and serum uric acid levels before and periodically throughout course of therapy.

● Thiazide diuretics may cause increased serum cholesterol, low-density lipoprotein (LDL), and
triglyceride concentrations.

Potential Nursing Diagnoses
● Excess fluid volume (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Administer oral diuretics in the morning to prevent disruption of sleep cycle.
● Many diuretics are available in combination with antihypertensives or potassium-sparing

diuretics.

Patient/Family Teaching
● Instruct patient to take medication exactly as directed. Advise patients on antihypertensive reg-

imen to continue taking medication, even if feeling better. Medication controls, but does not
cure, hypertension.
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● Caution patient to make position changes slowly to minimize orthostatic hypotension. Caution
L patient that the use of alcohol, exercise during hot weather, or standing for long periods dur-

ing therapy may enhance orthostatic hypotension.A
● Instruct patient to consult health care professional regarding dietary potassium guidelines.S
● Instruct patient to monitor weight weekly and report significant changes.
● Caution patient to use sunscreen and protective clothing to prevent photosensitivity reactions.S
● Advise patient to consult health care professional before taking OTC medication concurrentlyI

with this therapy.
F ● Instruct patient to notify health care professional of medication regimen before treatment or

surgery.I
● Advise patient to contact health care professional immediately if muscle weakness, cramps,C nausea, dizziness, or numbness or tingling of extremities occurs.
● Emphasize the importance of routine follow-up.A
● Hypertension: Reinforce the need to continue additional therapies for hypertension (weightT

loss, regular exercise, restricted sodium intake, stress reduction, moderation of alcohol con-
I sumption, and cessation of smoking).

● Instruct patients with hypertension in the correct technique for monitoring weekly bloodO
pressure.N

Evaluation/Desired OutcomesS
● Decreased blood pressure.
● Increased urine output.
● Decreased edema.
● Reduced intracranial pressure.
● Prevention of hypokalemia in patients taking diuretics.
● Treatment of hyperaldosteronism.

Diuretics included in Davis’s Drug Guide for Nurses

carbonic anhydrase inhibitors spironolactone 432
acetaZOLAMIDE 109, 9 triamterene 432

loop diuretics thiazide diuretics
bumetanide 236 chlorothiazide 434
furosemide 587 chlorthalidone (thiazide-like) 78
torsemide 1194 hydrochlorothiazide 434

osmotic diuretics thiazide-like diuretics
mannitol 770 indapamide 672

metolazone 812potassium-sparing diuretics
amiloride 432

● HORMONES

PHARMACOLOGIC PROFILE

General Use
Used in the treatment of deficiency states including diabetes (insulin), diabetes insipidus (des-
mopressin), hypothyroidism (thyroid hormones), and menopause (estrogens or estrogens/pro-
gestins). Estrogenic and progestational hormones are used as contraceptive agents in various
combinations and sequences. Hormones may be used to treat hormonally sensitive tumors (an-
drogens, estrogens) and in other selected situations. See individual drugs.
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General Action and Information LNatural or synthetic substances that have a specific effect on target tissue. Differ greatly in their
effects, depending on individual agent and function of target tissue. A
Contraindications S
Differ greatly among individual agents; see individual entries. S
Precautions I
Differ greatly among individual agents; see individual entries. F
Interactions I
Differ greatly among individual agents; see individual entries.

C
NURSING IMPLICATIONS A
Assessment T
● Monitor patient for symptoms of hormonal excess or insufficiency. I
● Sex Hormones: Blood pressure and hepatic function tests should be monitored periodically

throughout therapy. O
Potential Nursing Diagnoses N
● Sexual dysfunction (Indications). S
● Disturbed body image (Indications, Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Sex Hormones: During hospitalization, continue to administer according to schedule fol-

lowed prior to hospitalization.

Patient/Family Teaching
● Explain dose schedule (and withdrawal bleeding with female sex hormones).
● Emphasize the importance of follow-up exams to monitor effectiveness of therapy and to en-

sure proper development of children and early detection of possible side effects.
● Female Sex Hormones: Advise patient to report signs and symptoms of fluid retention,

thromboembolic disorders, mental depression, or hepatic dysfunction to health care
professional.

Evaluation/Desired Outcomes
● Resolution of clinical symptoms of hormone imbalance including menopause symptoms and

contraception.
● Correction of fluid and electrolyte imbalances.
● Control of the spread of advanced metastatic breast or prostate cancer.
● Slowed progression of postmenopausal osteoporosis.

Hormones included in Davis’s Drug Guide for Nurses

hormones fludrocortisone 554
calcitonin (salmon) 254 glucagon 601
danazol 1276 goserelin 1280
darbepoetin 377 leuprolide 738
desmopressin 396, 1326 levothyroxine 1169, 1325
epoetin 487 liothyronine 1169
estrogens, conjugated (equine) 510 liotrix 1169
estrogens, conjugated (synthetic, A) 510 medroxyPROGESTERone 337, 776
estrogens, conjugated (synthetic, B) 510 megestrol 778
estropipate 512 nafarelin 858
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nandrolone decanoate 25 NPH/regular insulin mixtures 678, 1380
L octreotide 901, 1326 contraceptive hormones

oxytocin 931 estradiol acetate 506A
pramlintide 1001 estradiol cypionate 506S progesterone 1015 estradiol cypionate/medroxyprogesterone
somatrem (recombinant) 80S acetate 80somatropin (recombinant) 607

estradiol topical emulsion 507I teriparatide 1151, 1327
estradiol topical gel 507F testosterone buccal system, mucoadhesive
estradiol transdermal spray 5071152I estradiol transdermal system 507testosterone cypionate 1152
estradiol vaginal ring 507C testosterone enanthate 1152
estradiol vaginal tablet 507testosterone pellets 1152A
estradiol valerate 507testosterone transdermal 1152T ethinyl estradiol/desogestrel 336thyroid 1169

triptorelin 1296 ethinyl estradiol/drospirenone 336I
vasopressin 1220 ethinyl estradiol/ethynodiol 336O

ethinyl estradiol/etonogestrel 337insulinsN insulin aspart protamine suspension/insulin ethinyl estradiol/levonergestrel 80
aspart solution mixtures, rDNA origin ethinyl estradiol/norelgestromin 337S
678, 1380 ethinyl estradiol/norethindrone 336–337

insulin aspart, rDNA origin 670, 1380 ethinyl estradiol/norgestimate 336–337
insulin detemir 685, 1380 ethinyl estradiol/norgestrel 336
insulin glargine 685, 1380 levonorgestrel 337
insulin glulisine 670, 1380 levonorgestrel/ethinyl estradiol 80
insulin lispro protamine suspension/insulin medroxyprogesterone 337, 776

lispro solution mixtures, rDNA origin
mestranol/norethindrone 336678
norethindrone 337insulin lispro, rDNA origin 670, 1380
norethindrone/ethinyl acetate 337insulin, regular (injection, concentrated)
norgestimate/ethinyl estradiol 80681
norgestrel 80NPH insulin (isophane insulin suspension)

683, 1380

● IMMUNOSUPPRESSANTS

PHARMACOLOGIC PROFILE

General Use
Azathioprine, basiliximab, cyclosporine, daclizumab, mycophenolate, sirolimus, and tacrolimus
are used with corticosteroids in the prevention of transplantation rejection reactions. Muromon-
ab-CD3 is used to manage rejection reactions not controlled by other agents. Azathioprine, cy-
clophosphamide, and methotrexate are used in the management of selected autoimmune dis-
eases (nephrotic syndrome of childhood and severe rheumatoid arthritis).

General Action and Information
Inhibit cell-mediated immune responses by different mechanisms. In addition to azathioprine
and cyclosporine, which are used primarily for their immunomodulating properties, cyclophos-
phamide and methotrexate are used to suppress the immune responses in certain disease states
(nephrotic syndrome of childhood and severe rheumatoid arthritis). Muromonab-CD3 is a re-
combinant immunoglobulin antibody that alters T-cell function. Basiliximab and daclizumab are
monoclonal antibodies.
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Contraindications LHypersensitivity to drug or vehicle.
APrecautions
SUse cautiously in patients with infections. Safety in pregnancy and lactation not established.

SInteractions
Allopurinol inhibits the metabolism of azathioprine. Drugs that alter liver-metabolizing pro- I
cesses may change the effect of cyclosporine. The risk to toxicity of methotrexate may be in- Fcreased by other nephrotoxic drugs, large doses of aspirin, or NSAIDs. Muromonab-CD3 has ad-
ditive immunosuppressive properties; concurrent immunosuppressive doses should be I
decreased or eliminated. C

ANURSING IMPLICATIONS
TAssessment

● Monitor for infection (vital signs, sputum, urine, stool, WBC). Notify physician or other health I
care professional immediately if symptoms occur. O

● Organ Transplant: Assess for symptoms of organ rejection throughout therapy.
N● Lab Test Consideration: Monitor CBC and differential throughout therapy.

SPotential Nursing Diagnoses
● Risk for infection (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Protect transplant patients from staff and visitors who may carry infection.
● Maintain protective isolation as indicated.

Patient/Family Teaching
● Reinforce the need for lifelong therapy to prevent transplant rejection. Review symptoms of re-

jection for transplanted organ and stress need to notify health care professional immediately if
they occur.

● Advise patient to avoid contact with contagious persons and those who have recently taken
oral polio virus vaccine. Patients should not receive vaccinations without first consulting with
health care professional.

● Emphasize the importance of follow-up exams and lab tests.

Evaluation/Desired Outcomes
● Prevention or reversal of rejection of organ transplants or decrease in symptoms of autoim-

mune disorders.

Immunosuppressants included in Davis’s Drug Guide for Nurses

azathioprine 206 mycophenolate mofetil 850
basiliximab 215 mycophenolic acid 850
chlorambucil 1274 pimecrolimus 985
cyclophosphamide 361 sirolimus 1110, 1327
cycloSPORINE 364, 1354 tacrolimus (oral, IV) 1134
daclizumab 373 tacrolimus (topical) 1134
methotrexate 801 thalidomide 1158
muromonab-CD3 849
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● LAXATIVESL
A PHARMACOLOGIC PROFILE
S General Use

Used to treat or prevent constipation or to prepare the bowel for radiologic or endoscopicS
procedures.I
General Action and InformationF
Induce one or more bowel movements per day. Groups include stimulants (bisacodyl, senno-

I sides), saline laxatives (magnesium salts and phosphates), stool softeners (docusate), bulk-
forming agents (polycarbophil and psyllium), and osmotic cathartics (lactulose, polyethyleneC
glycol/electrolyte). Increasing fluid intake, exercising, and adding more dietary fiber are alsoA
useful in the management of chronic constipation.

T Contraindications
I Hypersensitivity. Contraindicated in persistent abdominal pain, nausea, or vomiting of unknown

cause, especially if accompanied by fever or other signs of an acute abdomen.O
PrecautionsN
Excessive or prolonged use may lead to dependence. Should not be used in children unless ad-S
vised by a physician or other health care professional.

Interactions
Theoretically may decrease the absorption of other orally administered drugs by decreasing
transit time.

NURSING IMPLICATIONS
Assessment
● Assess patient for abdominal distention, presence of bowel sounds, and usual pattern of bowel

function.
● Assess color, consistency, and amount of stool produced.

Potential Nursing Diagnoses
● Constipation (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Many laxatives may be administered at bedtime for morning results.
● Taking oral doses on an empty stomach will usually produce more rapid results.
● Do not crush or chew enteric-coated tablets. Take with a full glass of water or juice.
● Stool softeners and bulk laxatives may take several days for results.

Patient/Family Teaching
● Advise patients, other than those with spinal cord injuries, that laxatives should be used only

for short-term therapy. Long-term therapy may cause electrolyte imbalance and dependence.
● Advise patient to increase fluid intake to a minimum of 1500–2000 ml/day during therapy to

prevent dehydration.
● Encourage patients to use other forms of bowel regulation: increasing bulk in the diet, in-

creasing fluid intake, and increasing mobility. Normal bowel habits are individualized and
may vary from 3 times/day to 3 times/wk.

● Instruct patients with cardiac disease to avoid straining during bowel movements (Valsalva
maneuver).

● Advise patient that laxatives should not be used when constipation is accompanied by abdomi-
nal pain, fever, nausea, or vomiting.
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Evaluation/Desired Outcomes L
● A soft, formed bowel movement.
● Evacuation of the colon. A

SLaxatives included in Davis’s Drug Guide for Nurses
Sbulk-forming agents magnesium gluconate 766

polycarbophil 1289 magnesium hydroxide 766 I
psyllium 1035 magnesium oxide 766 F

phosphate/biphosphate 980osmotics Ilactulose 721 stimulant laxatives
polyethylene glycol/electrolyte 992 bisacodyl 223 C
polyethylene glycol 991 sennosides 1101 A
salines stool softeners Tmagnesium chloride 766 docusate calcium 442
magnesium citrate 766 docusate sodium 442 I

O
N

● LIPID-LOWERING AGENTS
S

PHARMACOLOGIC PROFILE

General Use
Used as a part of a total plan including diet and exercise to reduce blood lipids in an effort to re-
duce the morbidity and mortality of atherosclerotic cardiovascular disease and its sequelae.

General Action and Information
HMG-CoA reductase inhibitors (atorvastatin, fluvastatin, lovastatin, pravastatin, simvastatin) in-
hibit an enzyme involved in cholesterol synthesis. Bile acid sequestrants (cholestyramine, coles-
tipol, colesevelam) bind cholesterol in the GI tract. Fenofibrate, niacin, and gemfibrozil act by
other mechanisms (see individual monographs).

Contraindications
Hypersensitivity.

Precautions
Safety in pregnancy, lactation, and children not established. See individual drugs. Dietary therapy
should be given a 2–3 mo trial before drug therapy is initiated.

Interactions
Bile acid sequestrants (cholestyramine and colestipol) may bind lipid-soluble vitamins (A, D, E,
and K) and other concurrently administered drugs in the GI tract. The risk of myopathy from
HMG-CoA reductase inhibitors is increased by niacin, erythromycin, gemfibrozil, and
cyclosporine.

NURSING IMPLICATIONS

Assessment
● Obtain a diet history, especially in regard to fat and alcohol consumption.
● Lab Test Considerations: Serum cholesterol and triglyceride levels should be evaluated be-

fore initiating and periodically throughout therapy. Medication should be discontinued if par-
adoxical increase in cholesterol level occurs.

● Liver function tests should be assessed before and periodically throughout therapy. May cause
an increase in levels.
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Potential Nursing DiagnosesL
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

A Teaching).
● Noncompliance (Patient/Family Teaching).S
ImplementationS
● See specific medications to determine timing of doses in relation to meals.I
Patient/Family TeachingF
● Advise patient that these medications should be used in conjunction with diet restrictions (fat,

I cholesterol, carbohydrates, and alcohol), exercise, and cessation of smoking.

C Evaluation/Desired Outcomes
● Decreased serum triglyceride and LDL cholesterol levels and improved HDL cholesterol ra-A

tios. Therapy is usually discontinued if the clinical response is not evident after 3 mo ofT therapy.
I Lipid-lowering agents included in Davis’s Drug Guide for Nurses
O

bile acid sequestrants rosuvastatin 629N cholestyramine 306 simvastatin 629
S colesevelam 333, 1326 miscellaneous

colestipol 334 ezetimibe 527
HMG-CoA reductase inhibitors fenofibrate 532
atorvastatin 629 gemfibrozil 599
fluvastatin 629 niacin 877
lovastatin 629 niacinamide 877
pravastatin 629 omega-3 acid ethyl esters 84

● MINERALS/ELECTROLYTES/PH MODIFIERS

PHARMACOLOGIC PROFILE

General Use
Prevention and treatment of deficiencies or excesses of electrolytes and maintenance of optimal
acid/base balance for homeostasis. Acidifiers and alkalinizers are also used to promote urinary
excretion of substances that accumulate in certain disease states (kidney stones, uric acid).

General Action and Information
Electrolytes and minerals are necessary for many body processes. Maintenance of electrolyte lev-
els within normal limits is required for many physiological processes such as cardiac, nerve, and
muscle function; bone growth and stability; and a number of other activities. Minerals and elec-
trolytes may also serve as catalysts in many enzymatic reactions. Acid/base balance allows for
normal transfer of substances at the cellular and intracellular level.

Contraindications
Contraindicated in situations in which replacement would cause excess or when risk factors for
retention are present.

Precautions
Use cautiously in disease states in which electrolyte imbalances are common such as significant
hepatic or renal disease, adrenal or pituitary disorders.
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Interactions LDepend on individual agents. Alkalinizers and acidifiers can alter the excretion of drugs for
which elimination is pH dependent. See specific entries. A

SNURSING IMPLICATIONS
SAssessment
I● Observe patient carefully for evidence of electrolyte excess or insufficiency. Monitor lab values

before and periodically throughout therapy. F
Potential Nursing Diagnoses I
● Imbalanced nutrition: less than body requirements (Indications). C
● Deficient knowledge, related to medication regimen (Patient/Family Teaching).

AImplementation
● Potassium Chloride: Do not administer potassium chloride undiluted. T
Patient/Family Teaching I
● Review diet modifications with patients with chronic electrolyte disturbances. O
Evaluation/Desired Outcomes N
● Return to normal serum electrolyte concentrations and resolution of clinical symptoms of Selectrolyte imbalance.
● Changes in pH or composition of urine, which prevent formation of renal calculi.

Minerals/Electrolytes/pH Modifiers included in Davis’s Drug Guide for
Nurses

alkalinizing agents potassium and sodium phosphates
sodium bicarbonate 1114 monobasic potassium phosphate 1289
sodium citrate and citric acid 1118 monobasic potassium and sodium phos-

phates 85calcium salts
potassium phosphates 1289calcium acetate (25% Ca or 12.6 mEq/g) 85

calcium carbonate (40% Ca or 20 mEq/g) potassium and sodium phosphates 994
85 potassium phosphates

calcium chloride (27% Ca or 13.6 mEq/g) monobasic potassium phosphate 1289
85 potassium phosphates 1289

calcium citrate (21% Ca or 12 mEq/g) 85
potassium saltscalcium gluconate (9% Ca or 4.5 mEq/g)
potassium acetate 99685
potassium bicarbonate 996calcium lactate (13% Ca or 6.5 mEq/g) 85
potassium bicarbonate/potassium chloridetricalcium phosphate (39% Ca or 19.5

996mEq/g) 85
potassium bicarbonate/potassium citratemagnesium salts

996magnesium chloride (12% Mg; 9.8 mEq
potassium chloride 996Mg/g) 85
potassium chloride/potassium bicarbonate/magnesium citrate (16.2% Mg; 4.4 mEq

potassium citrate 996Mg/g) 85
potassium gluconate 996magnesium gluconate (5.4 % Mg; 4.4 mEq/
potassium gluconate/potassium chlorideg) 85

996magnesium hydroxide (41.7% Mg; 34.3
potassium gluconate/potassium citrate 996mEq Mg/g) 85

magnesium oxide (60.3% Mg; 49.6 mEq miscellaneous
Mg/g) 85 sodium chloride 12

magnesium sulfate (IV, parenteral) 768 sodium phosphate 1291
phosphate supplements zinc sulfate 1256
sodium phosphate 1291
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● NATURAL/HERBAL PRODUCTSL
A PHARMACOLOGIC PROFILE
S General Use

These remedies are used for a wide variety of conditions. Prescriptions are not required andS
consumers have the choice of many products.I
General Action and InformationF
Use of these agents is based on historical and sometimes anecdotal evidence. The FDA has little

I control over these agents, so currently there is little standardization among products.
C Contraindications

Hypersensitivity. Most products are plant extracts that may contain a variety of impurities.A
PrecautionsT
Elderly, pediatric, and pregnant or lactating patients should be aware that these agents carryI
many of the same risks as prescription medications. Patients with serious chronic medical con-

O ditions should consult their health care professional before use.
N Interactions

These agents have the ability to interact with prescription medications and may prevent or aug-S
ment a desired therapeutic outcome. St. John’s wort and kava-kava have the greatest risk for seri-
ous interactions.

NURSING IMPLICATIONS
Assessment
● Assess the condition for which the patient is taking the product.

Potential Nursing Diagnoses
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Patient/Family Teaching
● Discuss with patient the reason for using the product. Encourage patient to choose products

with USP label, if possible, to guarantee content and purity of medication.
● Inform patient of known side effects and interactions with other medications.

Evaluation/Desired Outcomes
● Improvement in condition for which medication was taken.

Natural/Herbal Products included in Davis’s Drug Guide for Nurses

arnica 1297 ginseng 1308

black cohosh 1298 glucosamine 1309

chondroitin 1299 hawthorne 1310

dong quai 1300 kava-kava 1312

echinacea 1301 milk thistle 1313

feverfew 1303 SAMe 1314

garlic 1304 saw palmetto 1315

ginger 1305 St. John’s wort 1316

ginkgo 1306 valerian 1317
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● NONOPIOID ANALGESICS L
APHARMACOLOGIC PROFILE
S

General Use SUsed to control mild to moderate pain and/or fever. Phenazopyridine is used only to treat urinary
Itract pain, and capsaicin is used topically for a variety of painful syndromes.

FGeneral Action and Information
IMost nonopioid analgesics inhibit prostaglandin synthesis peripherally for analgesic effect and

centrally for antipyretic effect. Tramadol is a centrally acting agent. C
Contraindications A
Hypersensitivity and cross-sensitivity among NSAIDs may occur. T
Precautions I
Use cautiously in patients with severe hepatic or renal disease, chronic alcohol use/abuse, or O
malnutrition. Tramadol has CNS depressant properties. N
Interactions S
Long-term use of acetaminophen with NSAIDs may increase the risk of adverse renal effects. Pro-
longed high-dose acetaminophen may increase the risk of bleeding with warfarin. Hepatotoxicity
may be additive with other hepatotoxic agents, including alcohol. NSAIDs increase the risk of
bleeding with warfarin, thrombolytic agents, antiplatelet agents, some cephalosporins, and val-
proates (effect is greatest with aspirin). NSAIDs may also decrease the effectiveness of diuretics
and antihypertensives. The risk of CNS depression with tramadol is increased by concurrent use
of other CNS depressants, including alcohol, antihistamines, sedative/hypnotics, and some
antidepressants.

NURSING IMPLICATIONS

Assessment
● Patients who have asthma, allergies, and nasal polyps or who are allergic to tartrazine are at an

increased risk for developing hypersensitivity reactions.
● Pain: Assess pain and limitation of movement; note type, location, and intensity prior to and at

the peak (see Time/Action Profile) following administration.
● Fever: Assess fever and note associated signs (diaphoresis, tachycardia, malaise, chills).
● Lab Test Considerations: Hepatic, hematologic, and renal function should be evaluated pe-

riodically throughout prolonged high-dose therapy. Aspirin and most NSAIDs prolong bleed-
ing time due to suppressed platelet aggregation and, in large doses, may cause prolonged pro-
thrombin time. Monitor hematocrit periodically in prolonged high-dose therapy to assess for
GI blood loss.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Risk for imbalanced body temperature (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● PO: Administer salicylates and NSAIDs after meals or with food or an antacid to minimize gas-

tric irritation.
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Patient/Family TeachingL
● Instruct patient to take salicylates and NSAIDs with a full glass of water and to remain in an up-

right position for 15–30 min after administration.A
● Adults should not take acetaminophen longer than 10 days and children not longer than 5S

days unless directed by health care professional. Short-term doses of acetaminophen with sa-
S licylates or NSAIDs should not exceed the recommended daily dose of either drug alone.

● Caution patient to avoid concurrent use of alcohol with this medication to minimize possibleI
gastric irritation; 3 or more glasses of alcohol per day may increase the risk of GI bleedingF with salicylates or NSAIDs. Caution patient to avoid taking acetaminophen, salicylates, or
NSAIDs concurrently for more than a few days, unless directed by health care professional toI
prevent analgesic nephropathy.C

● Advise patients on long-term therapy to inform health care professional of medication regi-
A men prior to surgery. Aspirin, salicylates, and NSAIDs may need to be withheld prior to

surgery.T
Evaluation/Desired OutcomesI
● Relief of mild to moderate discomfort.O
● Reduction of fever.

N
Nonopioid analgesics included in Davis’s Drug Guide for NursesS
nonsteroidal anti-inflammatory choline and magnesium salicylates 1087

agents choline salicylate 1087
diclofenac potassium 408 magnesium salicylate 1087
diclofenac sodium 408 salsalate 1087
diclofenac topical 408 sodium salicylate 1087
etodolac 521 miscellaneous
ibuprofen, oral 654 acetaminophen 107
ketoprofen 714 butalbital compounds 88
ketorolac 716, 1326, 1354 capsaicin 261
meloxicam 779 flavocoxid 550
naproxen 864

phenazopyridine 971
salicylates
aspirin 1087

● NONSTEROIDAL ANTI-INFLAMMATORY AGENTS

PHARMACOLOGIC PROFILE
General Use
NSAIDs are used to control mild to moderate pain, fever, and various inflammatory conditions,
such as rheumatoid arthritis and osteoarthritis. Ophthalmic NSAIDs are used to decrease postop-
erative ocular inflammation, to inhibit perioperative miosis, and to decrease inflammation due to
allergies.

General Action and Information
NSAIDs have analgesic, antipyretic, and anti-inflammatory properties. Analgesic and anti-inflam-
matory effects are due to inhibition of prostaglandin synthesis. Antipyretic action is due to vasodi-
lation and inhibition of prostaglandin synthesis in the CNS. COX-2 inhibitors (celecoxib) may
cause less GI bleeding.

Contraindications
Hypersensitivity to aspirin is a contraindication for the whole group of NSAIDs. Cross-sensitivity
may occur.
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Precautions LUse cautiously in patients with a history of bleeding disorders, GI bleeding, and severe hepatic,
renal, or cardiovascular disease. Safe use in pregnancy is not established and, in general, should A
be avoided during the second half of pregnancy. S
Interactions S
NSAIDs prolong bleeding time and potentiate the effect of warfarin, thrombolytic agents, some Icephalosporins, antiplatelet agents, and valproates. Prolonged use with aspirin may result in in-
creased GI side effects and decreased effectiveness. NSAIDs may also decrease response to di- F
uretics or antihypertensive therapy. Ibuprofen negates the cardioprotective benefits of low-dose I
aspirin. COX-2 inhibitors do not negate the cardioprotective effect of low-dose aspirin.

C
NURSING IMPLICATIONS A
Assessment T
● Patients who have asthma, allergies, and nasal polyps or who are allergic to tartrazine are at an Iincreased risk for developing hypersensitivity reactions.
● Pain: Assess pain and limitation of movement; note type, location, and intensity prior to and at O

the peak (see Time/Action Profile) following administration. N
● Fever: Assess fever and note associated signs (diaphoresis, tachycardia, malaise, chills).

S● Lab Test Considerations: Most NSAIDs prolong bleeding time due to suppressed platelet
aggregation and, in large doses, may cause prolonged PT. Monitor periodically in prolonged
high-dose therapy to assess for GI blood loss.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Risk for imbalanced body temperature (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● PO: Administer NSAIDs after meals or with food or an antacid to minimize gastric irritation.

Patient/Family Teaching
● Instruct patient to take NSAIDs with a full glass of water and to remain in an upright position

for 15–30 min after administration.
● Caution patient to avoid concurrent use of alcohol with this medication to minimize possible

gastric irritation; 3 or more glasses of alcohol per day may increase the risk of GI bleeding
with salicylates or NSAIDs. Caution patient to avoid taking acetaminophen, salicylates, or
NSAIDs concurrently for more than a few days, unless directed by health care professional to
prevent analgesic nephropathy.

● Advise patient on long-term therapy to inform health care professional of medication regimen
prior to surgery. NSAIDs may need to be withheld prior to surgery.

Evaluation/Desired Outcomes
● Relief of mild to moderate discomfort.
● Reduction of fever.

Nonsteroidal anti-inflammatory agents included in Davis’s Drug Guide
for Nurses

nonsteroidal anti-inflammatory dicofenac topical 89
agents diclofenac (topical patch) 1321

celecoxib 278, 1326 flurbiprofen 1279, 1354
diclofenac potassium 408 ibuprofen, oral 654
diclofenac sodium 408 indomethacin 674
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ketoprofen 714 tolmetin 1294
L ketorolac 716, 1326, 1354 ophthalmic NSAIDs

meloxicam 779 bromfenac 1273, 1354A
nabumetone 855 diclofenac 408, 1354S
naproxen 864 flurbiprofen 1279, 1354

S oxaprozin 919 ketorolac 716, 1326, 1354
piroxicam 989 nepafenac 1355I
sulindac 1128 suprofen 90F

I
● OPIOID ANALGESICSC

A
PHARMACOLOGIC PROFILET
General UseI
Management of moderate to severe pain. Fentanyl is also used as a general anesthetic adjunct.O
General Action and InformationN
Opioids bind to opiate receptors in the CNS, where they act as agonists of endogenously occur-

S ring opioid peptides (eukephalins and endorphins). The result is alteration to the perception of
and response to pain.

Contraindications
Hypersensitivity to individual agents.

Precautions
Use cautiously in patients with undiagnosed abdominal pain, head trauma or pathology, liver dis-
ease, or history of addiction to opioids. Use smaller doses initially in the elderly and those with
respiratory diseases. Prolonged use may result in tolerance and the need for larger doses to re-
lieve pain. Psychological or physical dependence may occur.

Interactions
Increases the CNS depressant properties of other drugs, including alcohol, antihistamines, anti-
depressants, sedative/hypnotics, phenothiazines, and MAO inhibitors. Use of partial-antagonist
opioid analgesics (buprenorphine, butorphanol, nalbuphine, and pentazocine) may precipitate
opioid withdrawal in physically dependent patients. Use with MAO inhibitors or procarbazine
may result in severe paradoxical reactions (especially with meperidine). Nalbuphine or pentazo-
cine may decrease the analgesic effects of other concurrently administered opioid analgesics.

NURSING IMPLICATIONS

Assessment
● Assess type, location, and intensity of pain prior to and at peak following administration. When

titrating opioid doses, increases of 25–50% should be administered until there is either a 50%
reduction in the patient’s pain rating on a numerical or visual analogue scale or the patient re-
ports satisfactory pain relief. A repeat dose can be safely administered at the time of the peak if
previous dose is ineffective and side effects are minimal. Patients requiring higher doses of
opioid agonist-antagonists should be converted to an opioid agonist.

● Opioid agonist-antagonists are not recommended for prolonged use or as first-line therapy for
acute or cancer pain.

● An equianalgesic chart (see Appendix J) should be used when changing routes or when
changing from one opioid to another.

● Assess blood pressure, pulse, and respirations before and periodically during administration.
If respiratory rate is <10/min, assess level of sedation. Physical stimulation may be sufficient
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to prevent significant hypoventilation. Dose may need to be decreased by 25–50%. Initial
Ldrowsiness will diminish with continued use.

● Assess prior analgesic history. Antagonistic properties of agonist-antagonists may induce with- A
drawal symptoms (vomiting, restlessness, abdominal cramps, and increased blood pressure Sand temperature) in patients physically dependent on opioids.

S● Prolonged use may lead to physical and psychological dependence and tolerance. This should
not prevent patient from receiving adequate analgesia. Most patients who receive opioid anal- I
gesics for pain do not develop psychological dependence. Progressively higher doses may be Frequired to relieve pain with chronic therapy.

● Assess bowel function routinely. Prevention of constipation should be instituted with in- I
creased intake of fluids and bulk, stool softeners, and laxatives to minimize constipating ef- C
fects. Stimulant laxatives should be administered routinely if opioid use exceeds 2–3 days,

Aunless contraindicated.
● Monitor intake and output ratios. If significant discrepancies occur, assess for urinary reten- T

tion and inform physician or other health care professional. I
● Toxicity and Overdose: If an opioid antagonist is required to reverse respiratory depression

Oor coma, naloxone (Narcan) is the antidote. Dilute the 0.4-mg ampule of naloxone in 10 ml of
0.9% NaCl and administer 0.5 ml (0.02 mg) by direct IV push every 2 min. For children and N
patients weighing <40 kg, dilute 0.1 mg of naloxone in 10 ml of 0.9% NaCl for a concentration Sof 10 mcg/ml and administer 0.5 mcg/kg every 1–2 min. Titrate dose to avoid withdrawal, sei-
zures, and severe pain.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Disturbed sensory perception (auditory, visual) (Side Effects).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Do not confuse morphine with hydromorphone or meperidine; errors have resulted in

fatalities.
● Explain therapeutic value of medication before administration to enhance the analgesic effect.
● Regularly administered doses may be more effective than prn administration. Analgesic is

more effective if given before pain becomes severe.
● Coadministration with nonopioid analgesics may have additive analgesic effects and may per-

mit lower doses.
● Medication should be discontinued gradually after long-term use to prevent withdrawal

symptoms.

Patient/Family Teaching
● Instruct patient on how and when to ask for pain medication.
● Medication may cause drowsiness or dizziness. Caution patient to call for assistance when am-

bulating or smoking and to avoid driving or other activities requiring alertness until response
to medication is known.

● Advise patient to make position changes slowly to minimize orthostatic hypotension.
● Caution patient to avoid concurrent use of alcohol or other CNS depressants with this

medication.
● Encourage patient to turn, cough, and breathe deeply every 2 hr to prevent atelectasis.

Evaluation/Desired Outcomes
● Decreased severity of pain without a significant alteration in level of consciousness or respira-

tory status.
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Opioid analgesics included in Davis’s Drug Guide for NursesL
opioid agonists/antagonists hydrocodone 637A
buprenorphine 238, 1373 hydromorphone 640, 1372, 1374

S butorphanol 249, 1373 meperidine 784, 1373
pentazocine 966, 1373 methadone 795, 1372S

morphine 843, 1372–1374opioid agonistsI
nalbuphine 860, 1373codeine 330F oxycodone 926, 1372fentanyl (oral transmucosal) 538
oxymorphone 929, 1372fentanyl (parenteral) 540I
propoxyphene 1024fentanyl (transdermal) 542C

A
● SEDATIVE/HYPNOTICST

I
PHARMACOLOGIC PROFILEO
General UseN
Sedatives are used to provide sedation, usually prior to procedures. Hypnotics are used to man-

S age insomnia. Selected agents are useful as anticonvulsants (clorazepate, diazepam, phenobar-
bital), skeletal muscle relaxants (diazepam), adjuncts in the management of alcohol withdrawal
syndrome (chlordiazepoxide, diazepam, oxazepam), as adjuncts in general anesthesia (droperi-
dol) or amnestics (midazolam, diazepam).

General Action and Information
Cause generalized CNS depression. May produce tolerance with chronic use and have potential
for psychological or physical dependence. These agents have NO analgesic properties.

Contraindications
Hypersensitivity. Should not be used in comatose patients nor in those with pre-existing CNS de-
pression. Should not be used in patients with uncontrolled severe pain. Avoid use during preg-
nancy or lactation.

Precautions
Use cautiously in patients with hepatic dysfunction, severe renal impairment, or severe underly-
ing pulmonary disease. Use with caution in patients who may be suicidal or who may have had
previous drug addictions. Hypnotic use should be short-term. Geriatric patients may be more
sensitive to CNS depressant effects; dosage reduction may be required.

Interactions
Additive CNS depression with alcohol, antihistamines, some antidepressants, opioid analgesics,
or phenothiazines. Barbiturates induce hepatic drug-metabolizing enzymes and can decrease the
effectiveness of drugs metabolized by the liver, including oral contraceptives. Should not be used
with MAO inhibitors.

NURSING IMPLICATIONS
Assessment
● Monitor blood pressure, pulse, and respiratory status frequently throughout IV administra-

tion. Prolonged high-dose therapy may lead to psychological or physical dependence. Restrict
the amount of drug available to patient, especially if patient is depressed, suicidal, or has a his-
tory of addiction.

● Insomnia: Assess sleep patterns before and periodically throughout course of therapy.
● Seizures: Observe and record intensity, duration, and characteristics of seizure activity. Insti-

tute seizure precautions.
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● Muscle Spasms: Assess muscle spasms, associated pain, and limitation of movement before
Land throughout therapy.

● Alcohol Withdrawal: Assess patient experiencing alcohol withdrawal for tremors, agitation, A
delirium, and hallucinations. Protect patient from injury. S

Potential Nursing Diagnoses S
● Imsomnia (Indications).
● Risk for injury (Side Effects). I
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family F

Teaching).
IImplementation
C

● Supervise ambulation and transfer of patients following administration of hypnotic doses. Re-
move cigarettes. Side rails should be raised and call bell within reach at all times. Keep bed in A
low position. T

Patient/Family Teaching I
● Discuss the importance of preparing the environment for sleep (dark room, quiet, avoidance

Oof nicotine and caffeine). If less effective after a few weeks, consult health care professional;
do not increase dose. Gradual withdrawal may be required to prevent reactions following pro- N
longed therapy. S

● May cause daytime drowsiness. Caution patient to avoid driving and other activities requiring
alertness until response to medication is known.

● Advise patient to avoid the use of alcohol and other CNS depressants concurrently with these
medications.

● Advise patient to inform health care professional if pregnancy is planned or suspected.

Evaluation/Desired Outcomes
● Improvement in sleep patterns.
● Control of seizures.
● Decrease in muscle spasms.
● Decreased tremulousness.
● More rational ideation when used for alcohol withdrawal.

Sedative/hypnotics included in Davis’s Drug Guide for Nurses

barbiturates triazolam 1202
phenobarbital 972 miscellaneous
benzodiazepines chloral hydrate 296
chlordiazepoxide 298 dexmedetomidine 1277
clorazepate 325 droperidol 461
diazepam 404 eszopiclone 514, 1326
flurazepam 571 hydrOXYzine 644
lorazepam 762 promethazine 1017
midazolam 822 ramelteon 1053
oxazepam 921 zaleplon 1250
temazepam 1143 zolpidem 1262
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● SKELETAL MUSCLE RELAXANTSL
A PHARMACOLOGIC PROFILE
S

General UseS Two major uses are spasticity associated with spinal cord diseases or lesions (baclofen and dan-
I trolene) or adjunctive therapy in the symptomatic relief of acute painful musculoskeletal condi-

tions (cyclobenzaprine, diazepam, and methocarbamol). IV dantrolene is also used to treat andF
prevent malignant hyperthermia.I
General Action and InformationC
Act either centrally (baclofen, carisoprodol, cyclobenzaprine, diazepam, and methocarbamol)A or directly (dantrolene).

T
ContraindicationsI Baclofen and oral dantrolene should not be used in patients in whom spasticity is used to main-

O tain posture and balance.

N Precautions
S Safety in pregnancy and lactation not established. Use cautiously in patients with a history of pre-

vious liver disease.

Interactions
Additive CNS depression with other CNS depressants, including alcohol, antihistamines, antide-
pressants, opioid analgesics, and sedative/hypnotics.

NURSING IMPLICATIONS

Assessment
● Assess patient for pain, muscle stiffness, and range of motion before and periodically through-

out therapy.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Impaired physical mobility (Indications).
● Risk for injury (Side Effects).

Implementation
● Provide safety measures as indicated. Supervise ambulation and transfer of patients.

Patient/Family Teaching
● Encourage patient to comply with additional therapies prescribed for muscle spasm (rest,

physical therapy, heat).
● Medication may cause drowsiness. Caution patient to avoid driving or other activities requir-

ing alertness until response to drug is known.
● Advise patient to avoid concurrent use of alcohol or other CNS depressants with these

medications.

Evaluation/Desired Outcomes
● Decreased musculoskeletal pain.
● Decreased muscle spasticity.
● Increased range of motion.
● Prevention or decrease in temperature and skeletal rigidity in malignant hyperthermia.
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Skeletal muscle relaxants included in Davis’s Drug Guide for Nurses L
centrally-acting metaxalone 792 Abaclofen 213 methocarbamol 799

Scarisoprodol 268 orphenadrine 915
chlorzoxazone 305 Sdirect-acting
cyclobenzaprine 360, 1325 dantrolene 374 Idiazepam 404

F
I

● THROMBOLYTICS
C

PHARMACOLOGIC PROFILE A
TGeneral Use

Acute management of coronary thrombosis (MI). Streptokinase and urokinase are used in the I
management of massive pulmonary emboli, deep vein thrombosis, and arterial thromboembo- Olism. Alteplase is used in the management of acute ischemic stroke.

NGeneral Action and Information
SConverts plasminogen to plasmin, which then degrades fibrin in clots. Alteplase, reteplase, and

urokinase directly activate plasminogen. Streptokinase binds with plasminogen to form activator
complexes, which then convert plasminogen to plasmin. Results in lysis of thrombi in coronary
arteries, pulmonary emboli, or deep vein thrombosis, or clearing of clots in cannulae/catheters.

Contraindications
Hypersensitivity. Cross-sensitivity with streptokinase may occur. Contraindicated in active inter-
nal bleeding, history of cerebrovascular accident, recent CNS trauma or surgery, neoplasm, or
arteriovenous malformation. Severe uncontrolled hypertension and known bleeding tendencies.

Precautions
Recent (within 10 days) major surgery, trauma, GI or GU bleeding. Severe hepatic or renal dis-
ease. Subacute bacterial endocarditis or acute pericarditis. Use cautiously in geriatric patients.
Safety not established in pregnancy, lactation, or children.

Interactions
Concurrent use with aspirin, NSAIDs, warfarin, heparins, ticlopidine, or dipyridamole may in-
crease the risk of bleeding, although these agents are frequently used together or in sequence.
Risk of bleeding may also be increased by concurrent use with cefotetan, cefoperazone, and val-
proic acid.

NURSING IMPLICATIONS
Assessment
● Begin therapy as soon as possible after the onset of symptoms.
● Monitor vital signs, including temperature, continuously for coronary thrombosis and at least

every 4 hr during therapy for other indications. Do not use lower extremities to monitor blood
pressure.

● Assess patient carefully for bleeding every 15 min during the 1st hr of therapy, every 15–30
min during the next 8 hr, and at least every 4 hr for the duration of therapy. Frank bleeding
may occur from sites of invasive procedures or from body orifices. Internal bleeding may also
occur (decreased neurologic status; abdominal pain with coffee-ground emesis or black, tar-
ry stools; hematuria; joint pain). If uncontrolled bleeding occurs, stop medication and notify
physician immediately.

● Inquire about previous reaction to streptokinase therapy. Assess patient for hypersensitivity
reaction (rash, dyspnea, fever, changes in facial color, swelling around the eyes, wheezing). If
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these occur, inform physician promptly. Keep epinephrine, an antihistamine, and resuscita-
L tion equipment close by in the event of an anaphylactic reaction.

● Inquire about recent streptococcal infection. Streptokinase may be less effective if adminis-A
tered between 5 days and 6 mo of a streptococcal infection.

S
● Assess neurologic status throughout therapy.
● Altered sensorium or neurologic changes may be indicative of intracranial bleeding.S
● Coronary Thrombosis: Monitor ECG continuously. Notify physician if significant arrhyth-I mias occur. IV lidocaine or procainamide (Pronestyl) may be ordered prophylactically. Car-

F diac enzymes should be monitored. Radionuclide myocardial scanning and/or coronary angi-
ography may be ordered 7–10 days following therapy to monitor effectiveness of therapy.I

● Monitor heart sounds and breath sounds frequently. Inform physician if signs of CHF occur
C (rales/crackles, dyspnea, S3 heart sound, jugular venous distention, relieved CVP).

● Pulmonary Embolism: Monitor pulse, blood pressure, hemodynamics, and respiratory sta-A
tus (rate, degree of dyspnea, arterial blood gases).T

● Deep Vein Thrombosis/Acute Arterial Occlusion: Observe extremities and palpate
pulses of affected extremities every hour. Notify physician immediately if circulatory impair-I
ment occurs. Computed tomography, impedance plethysmography, quantitative Doppler ef-O
fect determination, and/or angiography or venography may be used to determine restoration

N of blood flow and duration of therapy; however, repeated venograms are not recommended.
● Cannula/Catheter Occlusion: Monitor ability to aspirate blood as indicator of patency. En-S

sure that patient exhales and holds breath when connecting and disconnecting IV syringe to
prevent air embolism.

● Acute Ischemic Stroke: Assess neurologic status. Determine time of onset of stroke symp-
toms. Alteplase must be administered within 3 hr of onset.

● Lab Test Considerations: Hematocrit, hemoglobin, platelet count, fibrin/fibrin degradation
product (FDP/fdp) titer, fibrinogen concentration, prothrombin time, thrombin time, and
activated partial thromboplastin time may be evaluated prior to and frequently throughout
therapy. Bleeding time may be assessed prior to therapy if patient has received platelet aggre-
gation inhibitors. Obtain type and cross match and have blood available at all times in case of
hemorrhage. Stools should be tested for occult blood loss and urine for hematuria periodical-
ly during therapy.

● Toxicity and Overdose: If local bleeding occurs, apply pressure to site. If severe or internal
bleeding occurs, discontinue infusion. Clotting factors and/or blood volume may be restored
through infusions of whole blood, packed RBCs, fresh frozen plasma, or cryoprecipitate. Do
not administer dextran, as it has antiplatelet activity. Aminocaproic acid (Amicar) may be used
as an antidote.

Potential Nursing Diagnoses
● Ineffective tissue perfusion (Indications).
● Risk for injury (Side Effects).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● This medication should be used only in settings in which hematologic function and clinical re-

sponse can be adequately monitored.
● Starting two IV lines prior to therapy is recommended: one for the thrombolytic agent, the oth-

er for any additional infusions.
● Avoid invasive procedures, such as IM injections or arterial punctures, with this therapy. If

such procedures must be performed, apply pressure to all arterial and venous puncture sites
for at least 30 min. Avoid venipunctures at noncompressible sites (jugular vein, subclavian
site).

● Systemic anticoagulation with heparin is usually begun several hours after the completion of
thrombolytic therapy.
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● Acetaminophen may be ordered to control fever.
LPatient/Family Teaching
A● Explain purpose of medication and the need for close monitoring to patient and family. In-

struct patient to report hypersensitivity reactions (rash, dyspnea) and bleeding or bruising. S
● Explain need for bedrest and minimal handling during therapy to avoid injury. Avoid all un- Snecessary procedures such as shaving and vigorous tooth brushing.

IEvaluation/Desired Outcomes
F● Lysis of thrombi and restoration of blood flow.

● Prevention of neurologic sequelae in acute ischemic stroke. I
● Cannula or catheter patency. C
Thrombolytics included in Davis’s Drug Guide for Nurses A
alteplase 1164 tenecteplase 1164 T
reteplase 1164 urokinase 1164 Istreptokinase 1164

O
N

● VACCINES/IMMUNIZING AGENTS S
PHARMACOLOGIC PROFILE
General Use
Immune globulins provide passive immunization to infectious diseases by providing antibodies.
Immunization with vaccines and toxoids containing bacterial or viral antigenic material results in
endogenous production of antibodies.

General Action and Information
Immunity from immune globulins is rapid, but short-lived (up to 3 months). Active immuniza-
tion with vaccine or toxoids produces prolonged immunity (years).

Contraindications
Hypersensitivity to product, preservatives, or other additives. Some products contain thimerisol,
neomycin, and/or egg protein.

Precautions
Severe bleeding problems (IM injections).

Interactions
Decreased antibody response to vaccine/toxoids and increased risk of adverse reactions in pa-
tients receiving concurrent antineoplastic, immunosuppressive, or radiation therapy.

NURSING IMPLICATIONS
Assessment
● Assess previous immunization history and history of hypersensitivity.

Potential Nursing Diagnoses
● Risk for infection (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).

Implementation
● Measles, mumps, and rubella vaccine, trivalent oral polio virus vaccine, and diptheria toxoid,

tetanus toxoid, and pertussis vaccine may be given concurrently.
● Administer each immunization by appropriate route.
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Patient/Family TeachingL
● Inform patient/parent of potential and reportable side effects of immunization. Health care

professional should be notified if patient develops fever over 39.4°C (103°F); difficultyA
breathing; hives; itching; swelling of the eyes, face, or inside of nose; sudden severe tirednessS
or weakness; or convulsions occur.

S ● Review next scheduled immunization with parent. Emphasize the importance of keeping a rec-
ord of immunizations and dates given.I

Evaluation/Desired OutcomesF
● Prevention of diseases through active immunity.I
Vaccines/immunizing agents included in Davis’s Drug Guide for NursesC
immune globulins Rho(D) globulin microdose IM 98A
botulism immune globulin 1272 miscellaneousT
cytomegalovirus immune globulin 1276 quadravalent human papillomavirus (typesI Rho(D) immune globulin standard dose IM 6, 11, 16, 18) recombinant vaccine 98

1060O zoster vaccine, live 1265
Rho(D) globulin IV 98N

S
● VASCULAR HEADACHE SUPPRESSANTS

PHARMACOLOGIC PROFILE
General Use
Used for acute treatment of vascular headaches (migraine, cluster headaches, migraine vari-
ants). Other agents such as some beta blockers and some calcum channel blockers are used for
suppression of frequently occurring vascular headaches.

General Action and Information
Ergot derivatives (ergotamine, dihydroergotamine) directly stimulate alpha-adrenergic and
serotonergic receptors, producing vascular smooth muscle vasoconstriction. Almotriptan, frova-
triptan, naratriptan, rizatriptan, sumatriptan, and zolmitriptan produce vasoconstriction by act-
ing as serotonin (5-HT1) agonists.

Contraindications
Avoid using these agents in patients with ischemic cardiovascular disease.

Precautions
Use cautiously in patients with a history of or risk for cardiovascular disease.

Interactions
Avoid concurrent use of ergot derivative agents with serotonin agonist agents; see also individual
agents.

NURSING IMPLICATIONS
Assessment
● Assess pain location, intensity, duration, and associated symptoms (photophobia, phonopho-

bia, nausea, vomiting) during migraine attack and frequency of attacks.

Potential Nursing Diagnoses
● Acute pain (Indications).
● Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
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Implementation L
● Medication should be administered at the first sign of a headache.

APatient/Family Teaching
S● Inform patient that medication should be used only during a migraine attack. It is meant to be

used for relief of migraine attacks but not to prevent or reduce the number of attacks. S
● Advise patient that lying down in a darkened room following medication administration may Ifurther help relieve headache.
● May cause dizziness or drowsiness. Caution patient to avoid driving or other activities requir- F

ing alertness until response to medication is known. I
● Advise patient to avoid alcohol, which aggravates headaches.

CEvaluation/Desired Outcomes
A● Relief of migraine attack.
TVascular headache suppressants included in Davis’s Drug Guide for
INurses
Oalpha-adrenergic blockers frovatriptan 586

naratriptan 866 Ndihydroergotamine 493
rizatriptan 1079ergotamine 493 S
sumatriptan 1129beta blockers
zolmitriptan 1261propranolol 1026, 1327
miscellaneoustimolol 1179, 1352
divalproex sodium 12125-HT1 agonists
valproate sodium 1212

almotriptan 130 valproic acid 1212
eletriptan 470 verapamil 1224

● VITAMINS

PHARMACOLOGIC PROFILE
General Use
Used in the prevention and treatment of vitamin deficiencies and as supplements in various meta-
bolic disorders.

General Action and Information
Serve as components of enzyme systems that catalyze numerous varied metabolic reactions. Nec-
essary for homeostasis. Water-soluble vitamins (B-vitamins and vitamin C) rarely cause toxicity.
Fat-soluble vitamins (vitamins D and E) may accumulate and cause toxicity.

Contraindications
Hypersensitivity to additives, preservatives, or colorants.

Precautions
Dose should be adjusted to avoid toxicity, especially for fat-soluble vitamins.

Interactions
Pyridoxine in large amounts may interfere with the effectiveness of levodopa. Cholestyramine,
colestipol, and mineral oil decrease absorption of fat-soluble vitamins.

NURSING IMPLICATIONS
Assessment
● Assess patient for signs of vitamin deficiency before and periodically throughout therapy.
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● Assess nutritional status through 24-hr diet recall. Determine frequency of consumption of vi-
L tamin-rich foods.

A Potential Nursing Diagnoses
● Imbalanced nutrition: less than body requirements (Indications).S
● Deficient knowledge, related to disease processes and medication regimen (Patient/FamilyS Teaching).

I Implementation
F ● Because of infrequency of single vitamin deficiencies, combinations are commonly

administered.I
Patient/Family TeachingC
● Encourage patients to comply with diet recommendations of physician or other health careA professional. Explain that the best source of vitamins is a well-balanced diet with foods from

T the four basic food groups.
● Patients self-medicating with vitamin supplements should be cautioned not to exceed RDAs.I

The effectiveness of megadoses for treatment of various medical conditions is unproved and
O may cause side effects and toxicity.
N Evaluation/Desired Outcomes

● Prevention of or decrease in the symptoms of vitamin deficiencies.S
Vitamins included in Davis’s Drug Guide for Nurses

fat-soluble vitamins cyanocobalamin 1233
calcitriol 1236 folic acid 574
doxercalciferol 1236 leucovorin calcium 736
ergocalciferol 1236 niacin 877
paricalcitol 1236 niacinamide 877
phytonadione 982 pyridoxine 1039
vitamin E 1240 riboflavin 1291

thiamine 1160water soluble vitamins
hydroxocobalamin 1233ascorbic acid 1271

● WEIGHT CONTROL AGENTS

PHARMACOLOGIC PROFILE

General Use
These agents are used in the management of exogenous obesity as part of a regimen including a
reduced-calorie diet. They are especially useful in the presence of other risk factors including
hypertension, diabetes or dyslipidemias.

General Action and Information
Phentermine and sibutramine are anorexiants that are designed to decrease appetite via their ac-
tion in the CNS. Orlistat is a lipase inhibitor that decreases absorption of dietary fat.

Contraindications
None of these agents should be used during pregnancy or lactation. Phentermine and sibutra-
mine should not be used in patients with severe hepatic or renal disease, uncontrolled hyperten-
sion, known CHF, or cardiovascular disease. Orlistat should not be used in patients with chronic
malabsorption.
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Precautions LPhentermine and sibutramine should be used cautiously in patients with a history of seizures, or
angle-closure glaucoma and in geriatric patients. A
Interactions S
Phentermine and sibutramine may have additive, adverse effects with CNS stimulants, some vas- S
cular headache suppressants, MAO inhibitors, and some opioids (concurrent use should be Iavoided). Orlistat reduces absorption of some fat-soluble vitamins and beta-carotene.

F
NURSING IMPLICATIONS I
Assessment C
● Monitor weight and dietary intake prior to and periodically during therapy. Adjust concurrent

Amedications (antihypertensives, antidiabetics, lipid-lowering agents) as needed.
TPotential Nursing Diagnoses

● Disturbed body image (Indications). I
● Imbalanced nutrition: more than body requirements (Indications). O
● Deficient knowledge, related to medication regimen (Patient/Family Teaching).

NPatient/Family Teaching
S● Advise patient that regular physical activity, approved by healthcare professional, should be

used in conjunction with medication and diet.

Evaluation/Desired Outcomes
● Slow, consistent weight loss when combined with a reduced-calorie diet.

Weight control agents included in Davis’s Drug Guide for Nurses

orlistat 913, 1325 phentermine 1288
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SYRINGE COMPATIBILITY CHART

Medications combined in a syringe must be administered within 15 minutes.
Recommendations may change as new scientific information becomes available.
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acylclovir sodium
amikacin sulfate
amphotericin B
amphotericin B cholesteryl
ampicillin sodium
ampicillin Na/sulbactam Na
anidulafungin
atropine sulfate
azithromycin
aztreonam
bumetanide
butorphanol tartrate
cefazolin sodium
cefepime HCI
cefoperazone sodium
cefotaxime sodium
cefotetan disodium
cefoxitin sodium
ceftazidime
ceftizoxime sodium

cefuroxime sodium

chlorthiazide
ciprofloxacin
clindamycin phosphate
co-trimoxazole
daptomycin
dexamethasone
diazepam
digoxin
diltiazem HCI
diphenhydramine HCI
doxycycline hyclate
droperidol
drotrecogin alfa
enalaprilat
erythromycin gluceptate
erythromycin lactobionate
famotidine
fentanyl citrate
filgrastim
fluconazole
furosemide
ganciclovir
gatifloxacin
gentamicin sulfate

granisetron HCI
haloperidol

glycopyrrolate

chlorpromazine HCI
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heparin sodium
hydralazine HCI
hydrocortisone
hydromorphone HCI
imipenem/cilastatin
insulin, regular
ketorolac
labetalol HCI
levofloxacin
levothyroxine
linezolid
lorazepam
magnesium sulfate
mannitol
meperidine HCI
methicillin sodium
methylprednisolone
metoclopramide HCI
metoprolol tartrate
metronidazole HCI

midazolam HCI

morphine sulfate
moxifloxacin
mycafungin
nafcillin sodium
nalbuphine HCI
ondansetron HCI
oxacillin sodium
pantoprazole
penicillin G potassium
phenobarbital sodium
phenylephrine HCI
phenytoin
piperacillin sodium
piperacillin/tazobactam
potassium chloride
potassium phosphate
prednisolone
prochlorperazine
promethazine HCI
sodium bicarbonate
ticarcillin disodium
ticarcillin/clavulanate
tigecycline
tobramycin sulfate

verapamil HCI
voriconazole

vancomycin HCI

minocycline HCI

mezlocillin sodium
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Drug Maximum Concentration Maximum Rate
acetazolamide

acyclovir

adenosine

allopurinol

amikacin

aminocaproic acid

aminophylline

amphotericin B

amphotericin B liposomal

ampicillin

ampicillin/sulbactam

atropine

azithromycin

bumetanide

calcitriol

calcium chloride

calcium gluconate

cefazolin

cefepime

cefotaxime

cefoxitin

ceftazidime

ceftriaxone

cefuroxime

chlorpromazine

ciprofloxacin

clindamycin

cyclosporine

dexamethasone

diazepam

diazoxide

digoxin

diphenhydramine

doxycycline

enalaprilat

erythromycin

famotidine

fentanyl

fluconazole

flumazenil

fosphenytoin

furosemide

ganciclovir

gentamicin

glycopyrrolate

granisetron

hydralazine

100 mg/ml 

10 mg/ml

3 mg/ml

500 mg/min

Give over 1 hr

Give over 1-2 sec

6 mg/ml Give over 15-20 min

10 mg/ml Give over 30 min

20 mg/ml Give over 1 hr

25 mg/ml 25 mg/min

0.1 mg/ml (peripherally)
0.5 mg/ml (centrally)

Give over 2-6 hr

2 mg/ml Give over 2 hr

100 mg/ml 10 mg/kg/min

45 mg/ml Give over 15-30 min

1 mg/ml Give over 1 min

2 mg/ml Give over 1 hr

0.25 mg/ml Give over 1-2 min

2 mcg/ml Give over 15 sec

100 mg/ml 100 mg/min

100 mg/ml 100 mg/min

138 mg/ml (IVP) Give over 3-5 min
20 mg/ml (Intermittent infusion) Give over 10-60 min

160 mg/ml Give over 30 min

< 200 mg/ml (IVP) Give over 3-5 min
60 mg/ml (Intermittent infusion) Give over 10-30 min

180 mg/ml (IVP) Give over 3-5 min
40 mg/ml (Intermittent infusion) Give over 15-40 min

200 mg/ml (IVP) Give over 3-5 min
40 mg/ml (Intermittent infusion) Give over 10-30 min

40 mg/ml Give over 10-30 min

100 mg/ml (IVP) Give over 3-5 min
30 mg/ml (Intermittent infusion) Give over 15-60 min

1 mg/ml 0.5 mg/min

2 mg/ml Give over 60 min

18 mg/ml 30 mg/min

2.5 mg/ml Give over 2-8 hr

10 mg/ml
Doses <10 mg: Give over 1-4 min
Doses >10 mg: Give over 10-20 min

5 mg/ml 2 mg/min 

15 mg/ml Give over 30-60 min

100 mcg/ml Give over 5 min

50 mg/ml 25 mg/min

1 mg/ml Give over 1 hr

1.25 mg/ml Give over 5 min

5 mg/ml Give over 20-120 min

4 mg/ml Give over 2-10 min

50 mcg/ml Give over 1-3 min

2 mg/ml Give over 1-2 hr

0.1 mg/ml Give over 15-30 sec

25 mg/ml 3 mg/kg/min

10 mg/ml 0.5 mg/kg/min

10 mg/ml Give over 1 hr

40 mg/ml Give over 30 min

0.2 mg/ml Give over 5-10 sec

50 mcg/ml Give over 2-60 min

20 mg/ml 5 mg/min or 0.2 mg/kg/min 

PEDIATRIC INTRAVENOUS MEDICATION QUICK REFERENCE CHART

Risk of fluid overload in infants and children is always a consideration when administering IV medications. The 
following table provides maximum concentrations—the smallest amount of fluid necessary for diluting specific 
medications—and the maximum rate at which the medications can be given.
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Drug Maximum Concentration Maximum Rate

inamrinone

indomethacin

kanamycin

ketamine

ketorolac

labetalol

levothyroxine

lorazepam

magnesium sulfate

meperidine

meropenem

methylprednisolone

metoclopramide

metronidazole

milrinone

nafcillin

morphine

naloxone

pancuronium

pentamidine

pentobarbital

phenobarbital

phenytoin

piperacillin

piperacillin/tazobactam

potassium chloride

promethazine

propranolol

protamine

ranitidine

rifampin

tacrolimus

terbutaline

ticarcillin

ticarcillin/clavulanate

tobramycin

trimethoprim/sulfamethoxazole

valproate sodium

vancomycin

vasopressin

5 mg/ml

1 mg/ml

Give over 2-3 min

Give over 20-35 min

6 mg/ml Give over 30-60 min

50 mg/ml (IVP) 2 mg/min or 0.5 mg/kg/min
2 mg/ml (Intermittent infusion) 2 mg/min or 0.5 mg/kg/min

30 mg/ml Give over 1-5 min

5 mg/ml

200 mg/ml

2 mg/min

100 mcg/ml Give over 2-3 min

4 mg/ml 2 mg/min or 0.05 mg/kg 
over 2-5 min

60 mg/ml 1 mEq/kg/hr (125 mg/kg/hr)

10 mg/ml Give over 5 min

50 mg/ml Give over 15-30 min

125 mg/ml (IVP)
2.5 mg/ml (Intermittent infusion)

Give over 1-30 min
Give over 20-60 min

5 mg/ml Give over 1-2 min

8 mg/ml Give over 1 hr

5 mg/ml
Give over 20-30 sec 
(5 min in neonates)

1 mg/ml Give over 10 min

5 mg/ml Give over 4-5 min

100 mg/ml Give over 15-60 min

1 mg/ml Give over 30 sec

2 mg/ml Give over 2-15 min

100 mg/ml (IVP) Give over 10 min
40 mg/ml (Intermittent infusion) Give over 15-30 min

2 mg/ml Give over seconds

50,000 units/ml (neonates/infants) Give over 15-30 min
500,000 units/ml (children)

2.5 mg/ml Give over 1-2 hr

50 mg/ml Give over 10-30 min

130 mg/ml 2 mg/kg/min

50 mg/ml

10 mg/ml

3 mg/kg/min

Give over 15-30 min

200 mg/ml (IVP) Give over 3-5 min
20 mg/ml (Intermittent infusion) Give over 20-60 min

20 mg/ml Give over 30 min

80 mEq/L (peripherally) 1 mEq/kg/hr
200 mEq/L (centrally)

25 mg/ml < 25 mg/min

1 mg/ml Give over 10-15 min

10 mg/ml 5 mg/min

2.5 mg/ml 10 mg/min

6 mg/ml Give over 30 min

0.02 mg/ml Give over 4-24 hr

1 mg/ml Give over 5-10 min

100 mg/ml Give over 10-120 min

100 mg/ml Give over 10-60 min 

40 mg/ml Give over 30 min

1 ml drug per 10 ml diluent Give over 1-1.5 hr

50 mg/ml 2-6 mg/kg/min

5 mg/ml Give over 60 min

1 unit/ml Give over 5-30 min

2.5 mg/ml

4 mg/ml

Give over 30-60 sec

Give over 30-60 min

levocarnitine

midazolam

ondansetron

oxacillin

penicillin g 

phytonadione

verapamil

zidovudine

Give over 2-3 min

hydrocortisone
50 mg/ml (IVP) Give over 1-10 min
5 mg/ml (Intermittent infusion) Give over 20-30 min

imipenem/cilastatin 7 mg/ml Give over 20-60 min
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The Beers criteria for potentially inappropriate medication use in adults 65 years and older in the United States 
is a compilation of drugs and drug classes found to increase the risk of adverse events in older adults. 
Frequently, older adults are more sensitive to the medications or their side effects. The potential for adverse 
events can be minimized by prescribing safer alternatives or prescribing at the lowest effective dose. 

BEERS CRITERIA

alprazolam (Xanax)

amitriptyline (Elavil)

amphetamines 

anorexic agents

barbiturates

belladonna alkaloids (Donnatal)

bisacodyl (Dulcolax)

carisoprodol (Soma)

cascara sagrada

castor oil (Neoloid)

chlordiazepoxide (Librium, Mitran)

chlorpropamide (Diabinese)

cimetidine (Tagamet)

chlorzoxazone (Paraflex)

clidinium-chlordiazepoxide (Librax)

cyclobenzaprine (Flexeril)

dexchlorpheniramine (Polaramine)

diazepam (Valium)

dicyclomine (Bentyl)

digoxin (Lanoxin)

dipyridamole (Persantine)

disopyramide (Norpace, Norpace CR)

doxazosin (Cardura)

doxepin (Sinequan)

ergot mesyloids (Hydergine)

estrogens

ethacrynic acid (Edecrin)

ferrous sulfate (iron, Feosol)

fluoxetine (Prozac)

guanadrel (Hylorel)

halazepam (Paxipam)

halazepam (Paxipam)

hydroxyzine (Vistaril, Atarax)

hyoscyamine (Levsin, Levsinex)

meperidine (Demerol)

meprobamate (Miltown, Equanil)

mesoridazine (Serentil)

metaxalone (Skelaxin)

methocarbamol (Robaxin)

methyldopa (Aldomet)

methyldopa-hydrochlorothiazide (Aldoril)

methyltestosterone (Android, Virilon, Testrad)

mineral oil

naproxen (Naprosyn, Avaprox, Aleve)

nifedipine (Procardia, Adalat)

nitrofurantoin (Microdantin)

orphenadrine (Norflex)

oxaprozin (Daypro)

oxazepam (Serax)

oxybutynin (Ditropan)

pentazocine (Talwin)

perphenazine-amitriptyline (Triavil)

piroxicam (Feldene)

promethazine (Phenergan)

propantheline (Pro-Banthine)

propoxyphene (Darvon) and combination products

quazepam (Doral)

reserpine (Serpalan, Serpasil)

temazepam (Restoril)

thioridazine (Mellaril)

ticlopidine (Ticlid)

triazolam (Halcion)

trimethobenzamide (Tigan)

tripelennamine

amiodarone (Cordarone)

chlordiazepoxide-amitriptyline (Limbitrol)

chlorpheniramine (Chlor-Trimeton)

clonidine (Catapres)

clorazepate (Tranxene)

cyclandelate (Cyclospasmol)

cyproheptadine (Periactin)

dessicated thyroid

diphenhydramine (Benadryl)

flurazepam (Dalmane)

Adapted from Frick DM, et al. Potentially Inappropriate Medications for Use in Older Adults (Beers List. 
Updating the Beers criteria for potentially inappropriate medication use in older adults: results of a US 
consensus panel of experts. Arch Intern Med. 2003;163:2716-2724.)
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Many factors are associated with falls in the elderly, including frailty, disease, vision, polypharmacy, 
and certain medications. Below is a list of drugs associated with falls. Assess geriatric patients on these 
medications for fall risk, and implement fall reduction strategies. 

DRUGS ASSOCIATED WITH INCREASED RISK OF FALLS IN THE ELDERLY

benazepril (Lotensin)
captopril (Capoten, Zestril)
cilazapril (Inhibace)
enalapril (Vasotec)
fosinopril (Monopril)
lisinopril (Prinivil)
perindopril (Coversyl)
quinapril (Accupril)
ramipril (Altace)

dimenhydrinate (Dramamine, 
      Gravol)
diphenhydramine (Benadryl)
meclizine (Bonamine)
metoclopramide (Maxeran, 
      Reglan)
prochlorperazine (Compazine, 
      Stemetil)
promethazine (Phenergan)
scopolamine patch (Transderm 
      Scop, Transderm V)

midazolam (Versed)
triazolam (Halcion)

acebutolol (Sectral)
atenolol (Tenormin)
bisoprolol (Monocor)
carvedilol (Coreg)
labetalol (Normodyne, Trandate)
metoprolol (Lopressor)
propranolol (Inderal)
sotalol (Betapace, Sotacor)
timolol (Blocadren)

amlodipine (Norvasc)
diltiazem (Cardizem)
felodipine (Plendil)
nifedipine (Adalat)
verapamil (Calan, Isoptin)

amiloride/HCTZ (Moduretic)
furosemide (Lasix)
hydrochlorothiazide
triamterene/HCTZ (Dyazide)

acetaminophen-Codeine 
      (Tylenol #1, #2, #3)
codeine
fentanyl (Sublimaze, Duragesic)
hydromorphone (Dilaudid, 
      Hydromorph Contin)
meperidine (Demerol)
morphine (MOS, MS Contin, 
      M-Eslon, Roxanol)
oxycodone (Percocet/Percodan, 
      OxyContin)
pentazocine (Talwin)

allergy medicines
analgesics
antiemetics
cold remedies
cough preparations
muscle relaxants
sleeping pills

hydralazine (Apresoline)
isosorbide (Isordil)
nitroglycerin (Nitro-Dur)
terazosin (Hytrin)

amantadine (Symmetrel)
bromocriptine (Parlodel)
entacapone (Comtan)
levodopa/benserazide (Prolopa)
levodopa/carbidopa (Sinemet)
pramipexole (Mirapex)
selegiline (Eldepryl)

clozapine (Clozaril)
olanzapine (Zyprexa)
quetiapine (Seroquel)

chlorpromazine (Largactil, 
      Thorazine)
haloperidol (Haldol)
hydroxyzine (Atarax)
lithium loxapine (Loxapac)
methotrimeprazine (Nozinan)
perphenazine (Trilafon)
prochlorperazine (Compazine, 
      Stemetil)
risperidone (Risperdal)
thioridazine (Mellaril)
trifluoperazine (Stelazine)

alprazolam (Xanax)
lorazepam (Ativan)
nitrazepam (Mogadon)
oxazepam (Serax)
temazepam (Restoril)

chlordiazepoxide (Librium)
clonazepam (Klonopin, Rivotril)
diazepam (Valium)
flurazepam (Dalmane)

candesartan (Atacand)
eprosartan (Teveten)
irbesartan (Avapro)
losartan (Cozaar)
telmisartan (Micardis)
valsartan (Diovan)

donepezil (Aricept)
galantamine (Reminyl)
rivastigmine (Exelon)

carbamazepine (Tegretol)
gabapentin (Neurontin)
lamotrigine (Lamictal)
phenobarbital (Luminal)
phenytoin (Dilantin)
topiramate (Topamax)
valproate (Depakene)
vigabatrin (Sabril)

amitriptyline (Elavil)
bupropion (Wellbutrin)
citalopram (Celexa)
clomipramine (Anafranil)
desipramine (Norpramin)
doxepin (Sinequan)
fluoxetine (Prozac)
fluvoxamine (Luvox)
imipramine (Tofranil)
mirtazapine (Remeron)
moclobemide (Manerix)
nortriptyline (Aventyl)
paroxetine (Paxil)
sertraline (Zoloft)
trazodone (Desyrel)
venlafaxine (Effexor)

ACE Inhibitors Antihistamines/Antinauseants Benzodiazepines (Short Acting)

Anti-Alzheimer's Agents

Anticonvulsants

Antidepressants

Angiotensin II Receptor 
Antagonists

Antiparkinsonian Agents

Antipsychotics (Atypical)

Antipsychotics (Neuroleptics)

Acting)
Benzodiazepines (Intermediate 

Benzodiazepines (Long Acting) 

Beta Blockers

Calcium Channel Blockers

Diuretics

Opioid Analgesics

Over the Counter (OTC) Medications

Vasodilators

Adapted from American Geriatrics Society (AGS) Panel on Falls in Older Persons, Guideline for the Prevention
of Falls in Older Persons. JAGS 49:664 672, 2001.
Keys PA. Preventing Falls in the Elderly: The Role of the Pharmacist. J Pharm Pract. 
17(2):149-152, 2004.
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The Joint Commission established a National Patient Safety Goal that requires accredited organizations to 
identify a list of look-alike or sound-alike drugs used in their organization and, at a minimum, to review the list 
annually and take action to prevent errors involving the use of these drugs. Organizations must list at least 
10 drug combinations from the Joint Commission’s list of LASA drugs.

The following are drug pairs that the Joint Commission and others have rated as most problematic. Names in 
ALL CAPITALS are brand names; those in lowercase are generic names.

LOOK-ALIKE, SOUND-ALIKE (LASA) DRUG NAMES

ABELCET amphotericin B

acetohexamide acetohexamide 

AMARYL     REMINYL

AMBISOME     amphotericin B

amphotericin B ABELCET    

amphotericin B     AMBISOME

AVANDIA     COUMADIN

AVINZA      EVISTA

carboplatin      cisplatin

CELEXA CEREBYX

CELEXA      CELEBREX

cisplatin      carboplatin

daunorubicin      idarubicin

COUMADIN      AVANDIA

daunorubicin 
daunorubicin citrate 
liposomal 

fentanyl sufentanil

folic acid   

folic acid   

folinic acid 
(leucovorin calcium)   

folinic acid 
(leucovorin calcium)  

heparin      HESPAN

HESPAN    heparin

HUMALOG      

HUMALOG      

HUMULIN

HUMULINHUMALOG MIX       

HUMULIN

HUMULIN       HUMALOG MIX

idarubicin      daunorubicin

LAMICTAL     LAMISIL

LAMISIL     LAMICTAL

LANTUS      LENTE

LENTE      LANTUS      

leucovorin calcium      LEUKERAN

LEUKERAN leucovorin calcium

morphine    hydromorphone

morphine oral liquid 
concentrate

morphine non-con-
centrated oral liquid

NOVOLIN   NOVOLOG MIX     

NOVOLOG MIX      NOVOLIN

REMINYL    AMARYL

RETROVIR      ritonavir

ritonavir      RETROVIR

SEROQUEL     SERZONE

SERZONE     SEROQUEL

sufentanil      fentanyl

TAXOL      TAXOTERE

TAXOTERE      TAXOL

tiagabine      tizanidine

tizanidine     tiagabine

vinblastine      vincristine

vincristine      vinblastine

WELLBUTRIN SR      WELLBUTRIN XL

WELLBUTRIN XL      WELLBUTRIN SR      

ZANTAC      

ZANTAC      

ZYRTEC

ZEBET A DIABETA

ZYPREXA      

ZYPREXA      

ZYRTEC

ZYRTEC      

ZYRTEC      

acetazolamide acetohexamide

CELEBREX CELEXA

CEREBYX      CELEXA

DIABETA ZEBET A

doxorubicin 

liposomal    
doxorubicin 
hydrochloride  

ephedrine      epinephrine

EVISTA      AVINZA

hydromorphone      morphine

Adapted from Joint Commission. Look alike/Sound alike Drug Lists. 
Available at: http://www.jointcommission.org 
Accessed November 30, 2007.

Joint Commission. 2008 National Patient Safety Goals. 
Available at: http://www.jointcommission.org 
Accessed November 30, 2007.

M
E

D
IC

A
T
IO

N
 S

A
F
E

T
Y

 T
O

O
L
S

 | L
A

S
A

 D
ru

g
 N

a
m

e
s

       

Copyright © 2008 by F.A. Davis



HIGH ALERT MEDICATIONS

aldesleukin

alemtuzumab

altretamine

amiodarone

arsenic trioxide

asparaginase

bleomycin

buprenorphine

busulfan

butorphanol

calcium salts

capecitabine

carboplatin

carmustine

chloralhydrate

chlorambucil

cisplatin

codeine

colchicine

cyclophosphamide

cytarabine

DAUNOrubicin citrate liposome

DAUNOrubicin hydrochloride

decitabine

digoxin

DOBUTamine

docetaxel

DOPamine

DOXOrubicin hydrochloride

DOXOrubicin 
hydrochloride liposome

magnesium sulfate 
(IV, parenteral)

meperidine

methadoneepinephrine

methotrexateepirubicin

metoprololeptifibatide

midazolamesmolol

milrinoneetoposides

fentanyl (oral, transmucosal) morphine

nalbuphinefentanyl (parenteral)

nesiritidefentanyl (transdermal)

oxycodone compoundfluorouracil

oxymorphonefondaparinux

pancuroniumgemcitabine

pentazocinegemtuzumab ozogamicin

potassium phosphatesheparin

potassium supplementsheparins (low molecular weight)

pramlintidehydrocodone

propranololhydromorphone

sodium chloridehypoglycemic agents, oral

thrombolytic agentsimatinib

tirofibaninsulin mixtures

topotecaninsulins (short-acting)

trastuzumabinsulins (intermediate-acting)

vinBLAStineinsulins (long-acting)

vinCRIStineinsulins (rapid-acting)

vinorelbinelabetalol

warfarinlidocaine

High alert medications are those drugs that have the highest potential for harm when prescribed or 
administered inappropriately. Below is a complete list of high alert medications found in Davis’s Drug Guide 
for Nurses. The list may change based on new research; refer to Medication Errors: Improving Practices and 
Patient Safety on page 8 for additional information.
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The Food and Drug Administration has asked manufacturers to update the appearance of 
33 look-alike drug names. The changes involve using capital letters (“Tall Man”) to minimize 
medication errors resulting from look-alike confusion.

TALL MAN LETTERING CHANGES

Acetohexamide 
Acetazolamide

Bupropion
Buspirone

BuPROPion
BusPIRone

Chlorpromazine
Chlorpropamide

ChlorproMAZINE
ChlorproPAMIDE

Clomiphene
Clomipramine

ClomiPHENE
ClomiPRAMINE

Cyclosporine
Cycloserine

CycloSPORINE
CycloSERINE

Daunorubicin
Doxorubicin

DAUNOrubicin
DOXOrubicin

Dimenhydrinate
Diphenhydramine

DimenhyDRINATE
DiphenhydrAMINE

Dobutamine
Dopamine

DOBUTamine
DOPamine

Glipizide
Glyburide

GlipiZIDE
GlyBURIDE

Hydralazine
Hydroxyzine

HydrALAZINE
HydrOXYzine

Nicardipine
Nifedipine

NiCARdipine
NIFEdipine

Prednisone
Prednisolone

PredniSONE
PrednisoLONE

Sulfadiazine
Sulfisoxazole

SulfADIAZINE
SulfiSOXAZOLE

Tolazamide
Tolbutamide

TOLAZamide
TOLBUTamide

Vinblastine
Vincristine

VinBLAStine
VinCRIStine

Medroxyprogesterone
Methylprednisolone
Methyltestosterone

MedroxyPROGESTERone
MethylPREDNISolone
MethylTESTOSTERone

AcetoHEXAMIDE
AcetaZOLAMIDE

Adapted from U.S. Food and Drug Administration Center for Drug Evaluation and 
Research. Available at: http://www.fda.gov/cder/index.html. 
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abacavir 103

Apatients; slight increase in methadone dosingabacavir (ah-back-ah-veer) may be needed.Ziagen
Route/Dosage

Classification PO (Adults): 300 mg twice daily.
Therapeutic: antiretrovirals PO (Children 3 mo–16 yr): 8 mg/kg twicePharmacologic: nucleoside reverse tran-

daily (not to exceed 300 mg twice daily).scriptase inhibitors
Availability

Pregnancy Category C Tablets: 300 mg. Oral solution (strawber-
ry/banana flavor): 20 mg/ml in 240-ml bot-

Indications tles. In combination with: lamivudine and
Management of HIV infection (AIDS) in combi- zidovudine (Trizivir). See Appendix B.
nation with other antiretrovirals (not with lami-
vudine and/or tenofovir). NURSING IMPLICATIONS
Action AssessmentConverted inside cells to carbovir triphosphate,

● Assess patient for change in severity of HIVits active metabolite. Carbovir triphosphate in-
symptoms and for symptoms of opportunistichibits the activity of HIV-1 reverse transcriptase,
infections throughout therapy.which in turn terminates viral DNA growth.

● Assess for signs of hypersensitivity reactionsTherapeutic Effects: Slows the progression of
(fever; rash; gastrointestinal—nausea, vom-HIV infection and decreases the occurrence of
iting, diarrhea, abdominal pain; constitution-its sequelae. Increases CD4 cell counts and de-
al—malaise, fatigue, achiness; respiratory—creases viral load.
dyspnea, cough, pharyngitis). May also causePharmacokinetics elevated liver function tests, increased cre-Absorption: Rapidly and extensively (83%)
atine phosphokinase or creatinine, and lym-absorbed.
phopenia. Discontinue abacavir at the firstDistribution: Distributes into extravascular
sign of hypersensitivity reaction. Do not re-space and readily distributes into erythrocytes.
start abacavir following reaction; more severeMetabolism and Excretion: Mostly metabo-
symptoms may occur within hours and maylized by the liver; 1.2% excreted unchanged in
include life-threatening hypotension andurine.
death. Symptoms usually resolve upon dis-Half-life: 1.5 hr.
continuation.

TIME/ACTION PROFILE (blood levels) ● May cause lactic acidosis and severe hepato-
megaly with steatosis. Monitor patient forROUTE ONSET PEAK DURATION
signs (increased serum lactate levels, elevat-

PO unknown unknown unknown ed liver enzymes, liver enlargement on palpa-
tion). Therapy should be suspended if clini-Contraindications/Precautions
cal or laboratory signs occur.Contraindicated in: Hypersensitivity (rechal-

● Lab Test Considerations: Monitor virallenge may be fatal); Lactation: Breastfeeding not
load and CD4 cell count regularly duringrecommended for HIV-infected patients.
therapy.Use Cautiously in: OB: Safety not established;

● May cause � serum glucose and triglyceridePedi: Safety not established in children <3 mo.
levels.Adverse Reactions/Side Effects

Potential Nursing DiagnosesCNS: headache, insomnia. GI: HEPATOTOXICITY, di-
Risk for infection (Indications)arrhea, nausea, vomiting, anorexia. Derm:
Noncompliance (Patient/Family Teaching)rashes. F and E: LACTIC ACIDOSIS. Misc: HYPERSENSI-

TIVITY REACTIONS. Implementation
● PO: May be administered with or withoutInteractions

food. Oral solution may be stored at roomDrug-Drug: Alcohol increases blood levels.
May increase methadone metabolism in some temperature or refrigerated; do not freeze.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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104 acarbose

Patient/Family Teaching Action
● Emphasize the importance of taking abacavir Lowers blood glucose by inhibiting the enzyme

as directed. Must always be used in combina- alpha-glucosidase in the GI tract. Delays and re-
tion with other antiretroviral drugs. Do not duces glucose absorption. Therapeutic Ef-
take more than prescribed amount and do fects: Lowering of blood glucose in diabetic pa-
not stop taking without consulting health care tients, especially postprandial hyperglycemia.
professional. Take missed doses as soon as Pharmacokinetics
remembered; do not double doses. Absorption: <2% systemically absorbed; ac-

● Instruct patient not to share abacavir with tion is primarily local (in the GI tract).
others. Distribution: Unknown.

● Inform patient that abacavir does not cure Metabolism and Excretion: MinimalAIDS or prevent associated or opportunistic amounts absorbed are excreted by the kidneys.infections. Abacavir does not reduce the risk Half-life: 2 hr.of transmission of HIV to others through sex-
ual contact or blood contamination. Caution TIME/ACTION PROFILE (effect on blood
patient to use a condom, and avoid sharing glucose)
needles or donating blood to prevent spread-

ROUTE ONSET PEAK DURATIONing the AIDS virus to others. Advise patient
that the long-term effects of abacavir are un- PO unknown 1 hr unknown
known at this time.

● Advise patient of potential for hypersensitivity Contraindications/Precautions
reactions that may result in death. Instruct Contraindicated in: Hypersensitivity; Diabetic
patient to discontinue abacavir and notify ketoacidosis; Cirrhosis; Serum creatinine >2
health care professional immediately if symp- mg/dl; OB, Lactation, Pedi: Safety not estab-
toms of hypersensitivity occur. Medication lished.
guide for patients should be dispensed with Use Cautiously in: Presence of fever, infec-
prescription. Advise patient to read it thor- tion, trauma, stress (may cause hyperglycemia,
oughly with each refill. A warning card sum- requiring alternative therapy).
marizing symptoms of abacavir hypersensitiv- Adverse Reactions/Side Effects
ity should be provided with each GI: abdominal pain, diarrhea, flatulence, �prescription; instruct patient to carry card at transaminases.all times.

Interactions● Emphasize the importance of regular follow-
Drug-Drug: Thiazide diuretics and loop di-up exams and blood counts to determine
uretics, corticosteroids, phenothiazines,progress and monitor for side effects.
thyroid preparations, estrogens (conju-Evaluation/Desired Outcomes gated), progestins, hormonal contracep-

● Delayed progression of AIDS, and decreased tives, phenytoin, niacin, sympathomimet-opportunistic infections in patients with HIV. ics, calcium channel blockers, and
● Decrease in viral load and increase in CD4 isoniazid may � glucose levels in diabetic pa-cell counts. tients and lead to � control of blood glucose.

Effects are� by intestinal adsorbents, in-
cluding activated charcoal and digestive en-acarbose (aye-kar-bose)
zyme preparations (amylase, pancreatin);Precose
avoid concurrent use. � effects of sulfonyl-

Classification urea hypoglycemic agents. May � absorp-
Therapeutic: antidiabetics tion of digoxin; may require dosage ad-
Pharmacologic: alpha-glucosidase in- justment.
hibitors Drug-Natural Products: Glucosamine may

worsen blood glucose control. Chromium andPregnancy Category B
coenzyme Q-10 may � hypoglycemic effects.

Indications Route/Dosage
Management of type 1 diabetes in conjunction PO (Adults): 25 mg 3 times daily; may be in-
with dietary therapy; may be used with insulin or creased q 4–8 wk as needed/tolerated (range
other hypoglycemic agents. 50–100 mg 3 times daily; not to exceed 50 mg 3

Copyright © 2008 by F.A. Davis



acebutolol 105

Atimes daily in patients ≤60 kg or 100 mg 3 times ● Explain to patient that acarbose controls hy-
daily in patients >60 kg). perglycemia but does not cure diabetes.

Therapy is longterm.Availability
● Review signs of hypoglycemia and hypergly-Tablets: 25 mg, 50 mg, 100 mg.

cemia (blurred vision; drowsiness; dry
NURSING IMPLICATIONS mouth; flushed, dry skin; fruit-like breath

odor; increased urination; ketones in urine;Assessment
loss of appetite; stomachache; nausea or

● Observe patient for signs and symptoms of hy-
vomiting; tiredness; rapid, deep breathing;poglycemia (sweating, hunger, weakness,
unusual thirst; unconsciousness) with pa-dizziness, tremor, tachycardia, anxiety) when
tient. If hypoglycemia occurs, advise patienttaking concurrently with other oral hypogly-
to take a form of oral glucose (e.g., glucosecemic agents.
tablets, liquid gel glucose) rather than sugar● Lab Test Considerations: Monitor serum
(absorption of sugar is blocked by acarbose)glucose and glycosylated hemoglobin period-
and notify health care professional.ically during therapy to evaluate effectiveness.

● Encourage patient to follow prescribed diet,● Monitor AST and ALT every 3 mo for the 1st yr
and then periodically. Elevated levels may re- medication, and exercise regimen to prevent
quire dosage reduction or discontinuation of hypoglycemic or hyperglycemic episodes.
acarbose. Elevations occur more commonly ● Instruct patient in proper testing of serum
in patients taking more than 300 mg/day and glucose and urine ketones. Monitor closely
in female patients. Levels usually return to during periods of stress or illness. Notify
normal without other evidence of liver injury health care professional if significant changes
after discontinuation. occur.

● Toxicity and Overdose: Symptoms of
● Caution patient to avoid using other medica-

overdose are transient increase in flatulence, tions without consulting health care profes-
diarrhea, and abdominal discomfort. Acar- sional.bose alone does not cause hypoglycemia;

● Advise patient to inform health care profes-however, other concurrently administered
sional of medication regimen before treat-hypoglycemic agents may produce hypoglyce-
ment or surgery.mia requiring treatment.

● Advise patient to carry a form of oral glucose
Potential Nursing Diagnoses and identification describing disease process
Imbalanced nutrition: more than body require- and medication regimen at all times.
ments (Indications)

● Emphasize the importance of routine follow-
Noncompliance (Patient/Family Teaching) up examinations.
Implementation Evaluation/Desired Outcomes
● Patients stabilized on a diabetic regimen who

● Control of blood glucose levels without theare exposed to stress, fever, trauma, infec-
appearance of hypoglycemic or hyperglycem-tion, or surgery may require administration
ic episodes.of insulin.

● Does not cause hypoglycemia when taken
while fasting, but may increase hypoglycemic acebutololeffect of other hypoglycemic agents.

(a-se-byoo-toe-lole)
● PO: Administer with first bite of each meal 3

�Monitan, Sectraltimes/day.
ClassificationPatient/Family Teaching
Therapeutic: antiarrhythmics (class II),● Instruct patient to take acarbose at same time
antihypertensiveseach day. If a dose is missed and the meal is
Pharmacologic: beta blockerscompleted without taking the dose, skip

missed dose and take next dose with the next Pregnancy Category B
meal. Do not double doses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



106 acebutolol

Indications sion, peripheral vasoconstriction. GI: constipa-
Treatment of hypertension (single agent or with tion, diarrhea, nausea, vomiting. GU: erectile
other antihypertensives). Treatment of ventricu- dysfunction, diminished libido, urinary frequen-
lar tachyarrhythmias. Unlabeled uses: Pro- cy. Derm: rashes. Endo: hyperglycemia, hypo-
phylaxis of MI, treatment of angina pectoris, glycemia. MS: arthralgia, joint pain. Misc:
management of anxiety, tremors, thyrotoxicosis, drug-induced lupus syndrome.
mitral valve prolapse, idiopathic hypertrophic Interactionssubaortic stenosis. Drug-Drug: General anesthetics, IV pheny-
Action toin, and verapamil may cause additive myo-
Blocks stimulation of beta1–(myocardial)-ad- cardial depression. Concurrent use with digox-
renergic receptors. Does not usually affect beta2 in may increase bradycardia.
(pulmonary, vascular, or uterine) receptor Antihypertensives, acute ingestion of
sites. Mild intrinsic sympathomimetic activity alcohol, or nitrates may cause additive hypo-
(ISA). Therapeutic Effects: Decreased heart tension. Use with epinephrine may result in
rate. Decreased AV conduction. Decreased unopposed alpha-adrenergic stimulation. Con-
blood pressure. current use with thyroid preparations may

decrease effectiveness. Concurrent use with in-Pharmacokinetics
sulin may result in prolonged hypoglycemia.Absorption: Well absorbed following oral ad-
May decrease effectiveness of theophylline.ministration but rapidly undergoes metabolism.

Distribution: Minimal penetration of the CNS. Route/Dosage
Crosses the placenta and enters breast milk in PO (Adults): 400–800 mg/day—single dose
small amounts. or twice daily (up to 1200 mg/day or 800 mg/
Metabolism and Excretion: Mostly metabo- day in geriatric patients).
lized to diacetolol, which is also a beta blocker.

Renal ImpairmentHalf-life: 3–4 hr (8–13 hr for diacetolol).
PO (Adults): If CCr <50 ml/min/1.73 m2, use

TIME/ACTION PROFILE 50% of normal dose. If CCr <25 ml/min/1.73
m2, use 25% of normal dose.

ROUTE ONSET PEAK DURATION
Availability (generic available)PO (effect 1–1.5 hr 2–8 hr 12–24 hr
Capsules: 200 mg, 400 mg. Tablets: �100on BP)
mg, �200 mg, �400 mg.PO (antiar- 1 hr 4–6 hr up to 10 hr

rhythmic)
NURSING IMPLICATIONS

Contraindications/Precautions
AssessmentContraindicated in: Uncompensated CHF;
● Monitor blood pressure, ECG, and pulse fre-Pulmonary edema; Cardiogenic shock; Brady-

quently during dosage adjustment period andcardia or heart block; Obstructive airway dis-
periodically throughout therapy.ease including asthma.

● Monitor intake and output ratios and dailyUse Cautiously in: Renal or hepatic impair-
weights. Assess routinely for signs and symp-ment (dosage reduction recommended if CCr
toms of CHF (dyspnea, rales/crackles, weight<50 ml/min/1.73 m2); Geri: Increased sensitivi-
gain, peripheral edema, jugular venous dis-ty; Thyrotoxicosis (may mask symptoms); Dia-
tention).betes mellitus (may mask symptoms of hypogly-

● Monitor frequency of prescription refills tocemia); History of severe allergic reactions
determine compliance.(intensity of reactions may be increased); OB,

● Lab Test Considerations: May cause in-Lactation, Pedi: Safety not established; neonatal
creased BUN, serum lipoprotein, potassium,bradycardia, hypotension, hypoglycemia, and
triglyceride, and uric acid levels.respiratory depression may occur rarely.

● May cause increased serum alkaline phos-Adverse Reactions/Side Effects
phatase, LDH, AST, and ALT levels.CNS: fatigue, weakness, anxiety, depression,

● May cause increased ANA titers.dizziness, drowsiness, insomnia, memory loss,
● May cause increase in blood glucose levels.nervousness, nightmares. EENT: blurred vision,
Potential Nursing Diagnosesstuffy nose. Resp: bronchospasm, wheezing.

CV: BRADYCARDIA, CHF, PULMONARY EDEMA, hypoten- Decreased cardiac output (Side Effects)

Copyright © 2008 by F.A. Davis



acetaminophen 107

ANoncompliance, related to medication regimen ● Instruct patient to inform health care profes-
(Patient/Family Teaching) sional of medication regimen prior to treat-

ment or surgery.Implementation
● Advise patient to carry identification describ-

● PO: Take apical pulse prior to administering.
ing disease process and medication regimenIf <50 bpm or if arrhythmia occurs, withhold
at all times.medication and notify physician or other

● Hypertension: Reinforce the need to con-health care professional.
tinue additional therapies for hypertension

● May be administered with food or on an emp-
(weight loss, sodium restriction, stress re-ty stomach.
duction, regular exercise, moderation of al-

Patient/Family Teaching cohol consumption, and smoking cessation).
● Instruct patient to take medication exactly as Acebutolol controls, but does not cure, hy-

directed, at the same time each day, even if pertension.
feeling well; do not skip or double up on

Evaluation/Desired Outcomesmissed doses. If a dose is missed, it should be
● Decrease in blood pressure.taken as soon as possible up to 4 hr before
● Control of arrhythmias without appearance ofnext dose. Abrupt withdrawal may precipitate

detrimental side effects.life-threatening arrhythmias, hypertension,
or myocardial ischemia.

● Advise patient to make sure enough medica- acetaminophen
tion is available for weekends, holidays, and (a-seet-a-min-oh-fen)vacations. A written prescription may be kept

�Abenol, Acephen, Aceta, Amino-in wallet in case of emergency. fen, Apacet, APAP, �Apo-Acet-
● Teach patient and family how to check pulse aminophen, Aspirin Free Anacin,and blood pressure. Instruct them to check Aspirin Free Pain Relief, Children’spulse daily and blood pressure biweekly and Pain Reliever, Dapacin, Feverall,to report significant changes to health care Extra Strength Dynafed E.X., Extraprofessional. Strength Dynafed (Billups, P.J.),
● May cause drowsiness or dizziness. Caution Genapap, Genebs, Halenol, In-patients to avoid driving or other activities fant’s Pain Reliever, Liquiprin,that require alertness until response to the Mapap, Maranox, Meda, Neopap,drug is known.

�Novo-Gesic, Oraphen-PD, Pana-
● Caution patient that this medication may in- dol, paracetamol, Redutemp, Ri-crease sensitivity to cold. denol, Silapap, Tapanol, Tempra,
● Instruct patient to consult health care profes- Tylenol, Uni-Acesional before taking any OTC medications, es-

Classificationpecially cold preparations, concurrently with
Therapeutic: antipyretics, nonopioid anal-this medication.
gesics

● Diabetic patients should closely monitor
blood glucose, especially if weakness, mal- Pregnancy Category B
aise, irritability, or fatigue occurs. May mask
tachycardia and blood pressure changes as Indications
signs of hypoglycemia, but dizziness and Mild pain. Fever.
sweating may still occur.

Action
● Advise patient to notify health care profes-

Inhibits the synthesis of prostaglandins that maysional if slow pulse, difficulty breathing,
serve as mediators of pain and fever, primarilywheezing, cold hands and feet, dizziness,
in the CNS. Has no significant anti-inflammatorylight-headedness, confusion, depression,
properties or GI toxicity. Therapeutic Effects:rash, fever, sore throat, unusual bleeding, or
Analgesia. Antipyresis.bruising occurs.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics PO (Adults and Children >12 yr): 325–650
Absorption: Well absorbed following oral ad- mg q 4–6 hr or 1 g 3–4 times daily or 1300 mg q
ministration. Rectal absorption is variable. 8 hr (not to exceed 4 g or 2.5 g/24 hr in patients
Distribution: Widely distributed. Crosses the with hepatic/renal impairment).
placenta; enters breast milk in low concen- PO (Children 1–12 yr): 10–15 mg/kg/dose q
trations. 4–6 hr as needed (not to exceed 5 doses/24
Metabolism and Excretion: 85–95% metab- hr).
olized by the liver. Metabolites may be toxic in PO (Infants): 10–15 mg/kg/dose q 4–6 hr as
overdose situation. Metabolites excreted by the needed (not to exceed 5 doses/24 hr).
kidneys. PO (Neonates): 10–15 mg/kg/dose q 6–8 hr
Half-life: Neonates: 2–5 hr. Adults: 1–3 hr. as needed.

Rect (Adults and Children >12 yr): 325–TIME/ACTION PROFILE (analgesia and anti-
650 mg q 4–6 hr as needed or 1 g 3–4 times/pyresis)
day (not to exceed 4 g/24 hr).

ROUTE ONSET PEAK DURATION Rect (Children 1–12 yr): 10–20 mg/kg/dose
PO 0.5–1 hr 1–3 hr 3–8 hr† q 4–6 hr as needed.
Rect 0.5–1 hr 1–3 hr 3–4 hr Rect (Infants): 10–20 mg/kg/dose q 4–6 hr as

needed.†Depends on dose
Rect (Neonates): 10–15 mg/kg/dose q 6–8 hrContraindications/Precautions
as needed.Contraindicated in: Previous hypersensitivity;

Products containing alcohol, aspartame, sac- Availability (generic available)
charin, sugar, or tartrazine (FDC yellow dye #5) Chewable tablets (fruit, bubblegum, or
should be avoided in patients who have hyper- grape flavor): 80 mgOTC, 160 mgOTC. Tablets:
sensitivity or intolerance to these compounds. 160 mgOTC, 325 mgOTC, 500 mgOTC, 650 mgOTC. Ca-
Use Cautiously in: Hepatic disease/renal dis- plets: 325 mgOTC, 500 mgOTC. Solution (berry,
ease (lower chronic doses recommended); fruit, and grape flavor): 100 mg/mlOTC. Liq-
Chronic alcohol use/abuse; Malnutrition. uid (mint): 160 mg/5 mlOTC, 500 mg/15 mlOTC.

Elixir (grape and cherry flavor): 160 mg/5Adverse Reactions/Side Effects
mlOTC. Drops: 100 mg/mlOTC. Suspension:GI: HEPATIC FAILURE, HEPATOTOXICITY (overdose). GU:
�100 mg/mlOTC, �160 mg/5 mlOTC. Syrup: 160renal failure (high doses/chronic use). Hemat:
mg/5 mlOTC. Suppositories: 80 mgOTC, 120neutropenia, pancytopenia, leukopenia. Derm:
mgOTC, 325 mgOTC, 650 mgOTC. In combinationrash, urticaria.
with: many other medications. See Appendix B.Interactions

Drug-Drug: Chronic high-dose acetamino- NURSING IMPLICATIONSphen (>2 g/day) may � risk of bleeding with
warfarin (PT should be monitored regularly Assessment
and INR should not exceed 4). Hepatotoxicity is ● Assess overall health status and alcohol usage
additive with other hepatotoxic substances, before administering acetaminophen. Pa-
including alcohol. Concurrent use of sulfin- tients who are malnourished or chronically
pyrazone, isoniazid, rifampin, rifabutin, abuse alcohol are at higher risk of developing
phenytoin, barbiturates, and carbamaze- hepatotoxicity with chronic use of usual
pine may � the risk of acetaminophen-in- doses of this drug.
duced liver damage (limit self-medication); ● Assess amount, frequency, and type of drugs
these agents will also � therapeutic effects of taken in patients self-medicating, especially
acetaminophen. Concurrent NSAIDs � the with OTC drugs. Prolonged use of acetamino-
risk of adverse renal effects (avoid chronic con- phen increases the risk of adverse renal ef-
current use). Propranolol � metabolism and fects. For short-term use, combined doses of
may � effects. May � effects of lamotrigine acetaminophen and salicylates should not ex-
and zidovudine. ceed the recommended dose of either drug

given alone.Route/Dosage
● Pain: Assess type, location, and intensity pri-Children ≤12 yr should not receive >5 doses/24

or to and 30–60 min following adminis-hr without notifying physician or other health
care professional. tration.
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A● Fever: Assess fever; note presence of associ- ● Pedi: Advise parents or caregivers to check
concentrations of liquid preparations. Errorsated signs (diaphoresis, tachycardia, and
have resulted in serious liver damage. Havemalaise).
parents or caregivers determine the correct● Lab Test Considerations: Evaluate hepat-
formulation and dose for their child (basedic, hematologic, and renal function periodi-
on the child’s age/weight), and demonstratecally during prolonged, high-dose therapy.
how to measure it using an appropriate mea-● May alter results of blood glucose monitor-
suring device.ing. May cause falsely � values when mea-

● Inform patients with diabetes that acetamino-sured with glucose oxidase/peroxidase meth-
phen may alter results of blood glucose moni-od, but probably not with hexokinase/G6PD
toring. Advise patient to notify health caremethod. May also cause falsely � values with
professional if changes are noted.certain instruments; see manufacturer’s in-

● Caution patient to check labels on all OTCstruction manual.
products. Advise patients to avoid taking● Increased serum bilirubin, LDH, AST, ALT,
more than one product containing acetami-and prothrombin time may indicate hepato-
nophen at a time to prevent toxicity.toxicity.

● Advise patient to consult health care profes-● Toxicity and Overdose: If overdose oc-
sional if discomfort or fever is not relieved bycurs, acetylcysteine (Acetadote) is the an-
routine doses of this drug or if fever is greatertidote.
than 39.5°C (103°F) or lasts longer than 3Potential Nursing Diagnoses days.

Acute pain (Indications)
Evaluation/Desired OutcomesRisk for imbalanced body temperature (Indi-
● Relief of mild pain.cations)
● Reduction of fever.Implementation

● When combined with opioids do not exceed
the maximum recommended daily dose of acetaZOLAMIDE
acetaminophen. (a-set-a-zole-a-mide)

● PO: Administer with a full glass of water.
�Acetazolam, AK-Zol, �Apo-Acet-

● May be taken with food or on an empty azolamide, Dazamide, Diamox,
stomach. Diamox Sequels, Storzolamide

Patient/Family Teaching
Classification

● Advise patient to take medication exactly as Therapeutic: anticonvulsants, antiglaucoma
directed and not to take more than the rec- agents, diuretics, ocular hypotensive
ommended amount. Chronic excessive use of agents
>4 g/day (2 g in chronic alcoholics) may Pharmacologic: carbonic anhydrase in-

hibitorslead to hepatotoxicity, renal or cardiac dam-
age. Adults should not take acetaminophen

Pregnancy Category Clonger than 10 days and children not longer
than 5 days unless directed by health care

Indicationsprofessional. Short-term doses of acetamino-
Lowering of intraocular pressure in the treat-phen with salicylates or NSAIDs should not
ment of glaucoma. Management of acute alti-exceed the recommended daily dose of either
tude sickness. Unlabeled uses: Diuretic. Ad-drug alone.
junct to the treatment of refractory seizures.

● Advise patient to avoid alcohol (3 or more
Reduce cerebrospinal fluid production in hy-glasses per day increase the risk of liver dam-
drocephalus. Prevention of renal calculi com-age) if taking more than an occasional 1–2
posed of uric acid or cystine.doses and to avoid taking concurrently with

salicylates or NSAIDs for more than a few Action
days, unless directed by health care profes- Inhibition of carbonic anhydrase in the eye re-
sional. sults in decreased secretion of aqueous humor.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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InteractionsInhibition of renal carbonic anhydrase, result-
Drug-Drug: Excretion of barbiturates, aspi-ing in self-limiting urinary excretion of sodium,
rin, and lithium is � and may lead to � ef-potassium, bicarbonate, and water. CNS inhibi-

tion of carbonic anhydrase and resultant diure- fectiveness. Excretion of amphetamine, quin-
sis may decrease abnormal neuronal firing. Al- idine, procainamide, and possibly tricyclic
kaline diuresis prevents precipitation of uric antidepressants is � and may lead to toxicity.
acid or cystine in the urinary tract. Therapeu- May � cyclosporine levels.
tic Effects: Lowering of intraocular pressure. Route/Dosage
Control of some types of seizures. Prevention PO (Adults): Glaucoma (open angle)—and treatment of acute altitude sickness. Preven- 250–1000 mg/day in 1–4 divided doses (up totion of uric acid or cystine renal calculi. 250 mg q 4 hr) or 500-mg extended-release
Pharmacokinetics capsules twice daily. Epilepsy—4–16 mg/kg/
Absorption: Dose dependent; erratic with day in 1–4 divided doses (maximum 30 mg/kg/
doses >10 mg/kg/day. day or 1 g/day). Altitude sickness—250 mg 2–
Distribution: Crosses the placenta and blood- 4 times daily started 24–48 hr before ascent,
brain barrier; enters breast milk. continued for 48 hr or longer to control symp-
Protein Binding: 95%. toms. Antiurolithic—250 mg at bedtime. Ede-
Metabolism and Excretion: Excreted mostly ma—250–375 mg/day. Urine alkaliniza-
unchanged in urine. tion—5 mg/kg/dose repeated 2–3 times over
Half-life: 2.4–5.8 hr. 24 hrs.

PO (Children): Glaucoma—8–30 mg/kgTIME/ACTION PROFILE (lowering of intrao-
(300–900 mg/m2/day) in 3 divided doses (usu-cular pressure)
al range 10–15 mg/kg/day). Edema—5 mg/kg/
dose once daily. Epilepsy—4–16 mg/kg/day inROUTE ONSET PEAK DURATION
1–4 divided doses (maximum 30 mg/kg/day orPO 1–1.5 hr 2–4 hr 8–12 hr
1 g/day).PO-ER 2 hr 8–18 hr 18–24 hr

IV 2 min 15 min 4–5 hr PO (Neonates): Hydrocephalus—5 mg/kg/
dose q 6 hrs increased by 25 mg/kg/day up to a

Contraindications/Precautions maximum of 100 mg/kg/day.
Contraindicated in: Hypersensitivity or cross- IV (Adults): Glaucoma (closed angle)—
sensitivity with sulfonamides may occur; Hepat- 250–500 mg, may repeat in 2–4 hr to a maxi-
ic disease or insufficiency; Concurrent use with mum of 1 g/day. Edema—250–375 mg/day.
ophthalmic carbonic anhydrase inhibitors IV (Children): Glaucoma—5–10 mg/kg q 6
(brinzolamide, dorzolamide) is not recom- hr, not to exceed 1 g/day. Edema—5 mg/kg/
mended; OB: Avoid during first trimester of dose once daily.
pregnancy. IV (Neonates): Hydrocephalus—5 mg/kg/
Use Cautiously in: Chronic respiratory dis- dose q 6 hrs increased by 25 mg/kg/day up to a
ease; Electrolyte abnormalities; Gout; Renal dis- maximum of 100 mg/kg/day.
ease (dosage reduction necessary for ClCr <50

Availabilityml/min); Diabetes mellitus; OB: Use with cau-
Tablets: 125 mg, 250 mg. Extended-releasetion during second or third trimester of preg-
capsules: 500 mg. Injection: 500 mg/vial.nancy; Lactation: Safety not established.

Adverse Reactions/Side Effects NURSING IMPLICATIONS
CNS: depression, tiredness, weakness, drowsi-

Assessmentness. EENT: transient nearsightedness. GI: an-
● Observe for signs of hypokalemia (muscleorexia, metallic taste, nausea, vomiting, melena.

weakness, malaise, fatigue, ECG changes,GU: crystalluria, renal calculi. Derm: STEVENS-
vomiting).JOHNSON SYNDROME, rashes. Endo: hyperglycemia.

● Assess for allergy to sulfonamides.F and E: hyperchloremic acidosis, hypokale-
● Intraocular Pressure: Assess for eye dis-mia, growth retardation (in children receiving

comfort or decrease in visual acuity.chronic therapy). Hemat: APLASTIC ANEMIA, HEMO-
● Seizures: Monitor neurologic status in pa-LYTIC ANEMIA, LEUKOPENIA. Metab: weight loss, hy-

tients receiving acetazolamide for seizures.peruricemia. Neuro: paresthesias. Misc: aller-
gic reactions including ANAPHLYAXIS. Initiate seizure precautions.
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A● Altitude Sickness: Monitor for decrease in nations of dextrose and saline or dextrose
severity of symptoms (headache, nausea, and Ringer’s solution. Rate: Infuse over 4–8
vomiting, fatigue, dizziness, drowsiness, hr.
shortness of breath). Notify health care pro- ● Additive Compatibility: cimetidine, rani-
fessional immediately if neurologic symptoms tidine.
worsen or if patient becomes more dyspneic ● Additive Incompatibility: multiple paren-
and rales or crackles develop. teral multivitamins.

● Lab Test Considerations: Serum electro- Patient/Family Teaching
lytes, complete blood counts, and platelet

● Instruct patient to take as directed. Takecounts should be evaluated initially and peri- missed doses as soon as possible unless al-odically throughout prolonged therapy. May most time for next dose. Do not double doses.cause � potassium, bicarbonate, WBCs, and Patients on anticonvulsant therapy may needRBCs. May cause � serum chloride. to gradually withdraw medication.
● May cause � in serum and urine glucose;

● Advise patient to report numbness or tinglingmonitor serum and urine glucose carefully in
of extremities, weakness, rash, sore throat,diabetic patients.
unusual bleeding or bruising, or fever to

● May cause false-positive results for urine pro-
health care professional. If hematopoietic re-tein and 17-hydroxysteroid tests.
actions, fever, rash, or renal problems occur,

● May cause � blood ammonia, bilirubin, uric
carbonic anhydrase inhibitor therapy shouldacid, urine urobilinogen, and calcium. May
be discontinued.� urine citrate.

● May occasionally cause drowsiness. Caution
Potential Nursing Diagnoses patient to avoid driving and other activities
Disturbed sensory perception (visual) (Indi- that require alertness until response to the
cations) drug is known.

● Caution patient to use sunscreen and wearImplementation
protective clothing to prevent photosensitivity● Do not confuse acetazolamide with acetohex-
reactions.amide.

● Intraocular Pressure: Advise patient of the● Encourage fluids to 2000–3000 ml/day,
need for periodic ophthalmologic exams;unless contraindicated, to prevent crystallu-
loss of vision may be gradual and painless.ria and stone formation.

● A potassium supplement without chloride Evaluation/Desired Outcomes
should be administered concurrently with ac-

● Decrease in intraocular pressure when used
etazolamide. for glaucoma. If therapy is not effective or pa-

● PO: Give with food to minimize GI irritation. tient is unable to tolerate one carbonic anhy-
Tablets may be crushed and mixed with fruit- drase inhibitor, using another may be effec-
flavored syrup to minimize bitter taste for pa- tive and more tolerable.
tients with difficulty swallowing. Extended-re-

● Decrease in the frequency of seizures.
lease capsules may be opened and sprinkled

● Prevention of altitude sickness.
on soft food, but do not crush, chew, or swal-

● Prevention of uric acid or cystine stones in
low contents dry. Extended-release capsules the urinary tract.
are only indicated for glaucoma and altitude
sickness; do not use for epilepsy or diuresis.

● IM: Extremely painful; avoid if possible. acyclovir (ay-sye-kloe-veer)
● Direct IV: Dilute 500 mg of acetazolamide in

�Avirax, Zovirax
at least 5 ml of sterile water for injection for a

Classificationconcentration of 100 mg/ml. Use reconsti-
Therapeutic: antiviralstuted solution within 24 hr. Rate: Not to ex-
Pharmacologic: purine analoguesceed 500 mg/min.

● Intermittent Infusion: Further dilute in Pregnancy Category B (PO, IV), C
D5W, D10W, 0.45% NaCl, 0.9% NaCl, Ring- (topical)
er’s or lactated Ringer’s solution, or combi-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications vomiting, elevated liver enzymes, hyperbiliru-
PO: Recurrent genital herpes infections. Local- binemia, abdominal pain, anorexia. GU: RENAL

FAILURE, crystalluria, hematuria. Derm: acne,ized cutaneous herpes zoster infections (shin-
hives, skin rashes, unusual sweating, Stevens-gles) and chickenpox (varicella). IV: Severe in-
Johnson syndrome. Endo: changes in menstru-itial episodes of genital herpes in
al cycle. Hemat: THROMBOTIC THROMBOCYTOPENICnonimmunosuppressed patients. Mucosal or
PURPURA/HEMOLYTIC UREMIC SYNDROME (high doses incutaneous herpes simplex infections or herpes
immunosuppressed patients). Local: pain,zoster infections (shingles) in immunosup-
phlebitis, local irritation. MS: joint pain. Misc:pressed patients. Herpes simplex encephalitis.
polydipsia.Topical: Cream—Recurrent herpes labialis

(cold sores). Ointment—Treatment of limited Interactions
non–life-threatening herpes simplex infections Drug-Drug: Probenecid � blood levels of
in immunocompromised patients (systemic acyclovir. � blood levels and risk of toxicity
treatment is preferred). from theophylline; dose adjustment may be

necessary. � blood levels and may � effective-Action
ness of valproic acid or hydantoins. Concur-Interferes with viral DNA synthesis. Therapeu-
rent use of other nephrotoxic drugs � risk oftic Effects: Inhibition of viral replication, de-
adverse renal effects. Zidovudine and ITcreased viral shedding, and reduced time for
methotrexate may � risk of CNS side effects.healing of lesions.
Route/DosagePharmacokinetics

Absorption: Despite poor absorption (15– Initial Genital Herpes
30%), therapeutic blood levels are achieved. PO (Adults and Children): 200 mg q 4 hr
Distribution: Widely distributed. CSF concen- while awake (5 times/day) for 7–10 days or 400
trations are 50% of plasma. Crosses placenta; mg q 8 hr for 7–10 days; maximum dose in chil-
enters breast milk. dren: 80 mg/kg/day in 3–5 divided doses.
Protein Binding: <30%. IV (Adults and Children): 5 mg/kg q 8 hr or
Metabolism and Excretion: >90% eliminat- 750 mg/m2/day divided q 8 hr for 5–7 days.
ed unchanged by kidneys; remainder metabo- Chronic Suppressive Therapy for Recurrent
lized by liver. Genital Herpes
Half-life: Neonates: 4 hr; Children 1–12 yr: 2– PO (Adults and Children): 400 mg twice dai-3 hr; Adults: 2–3.5 hr (� in renal failure). ly or 200 mg 3–5 times/day for up to 12 mo.

Maximum dose in children: 80 mg/kg/day in 2–TIME/ACTION PROFILE (antiviral blood
5 divided doses.levels)
Intermittent Therapy for Recurrent Genital

ROUTE ONSET PEAK DURATION Herpes
PO unknown 1.5–2.5 hr 4 hr PO (Adults and Children): 200 mg q 4 hr
IV prompt end of in- 8 hr while awake (5 times/day) or 400 mg q 8 hr or

fusion 800 mg q 12 hr for 5 days, start at first sign of
symptoms. Maximum dose in children: 80 mg/Contraindications/Precautions
kg/day in 2–5 divided doses.Contraindicated in: Hypersensitivity to acy-
Acute Treatment of Herpes Zoster in Immu-clovir or valacyclovir.
nosuppressed PatientsUse Cautiously in: Pre-existing serious neuro-

logic, hepatic, pulmonary, or fluid and electro- PO (Adults): 800 mg q 4 hr while awake (5
lyte abnormalities; Renal impairment (dose al- times/day) for 7–10 days. Prophylaxis—400
teration recommended if CCr <50 ml/min); mg 5 times/day.
Geriatric patients (due to age related � in renal PO (Children): 250–600 mg/m2/dose 4–5

times/day.function); Obese patients (dose should be
based on ideal body weight); Patients with hyp- Herpes Zoster in Immunocompetent
oxia; OB, Lactation: Safety not established. Patients
Adverse Reactions/Side Effects PO (Adults and Children): 4000 mg/day in 5
CNS: SEIZURES, dizziness, headache, hallucina- divided doses for 5–7 days, maximum dose in
tions, trembling. GI: diarrhea, nausea, children: 80 mg/kg/day in 5 divided doses.
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AChickenpox 50 mg/ml in 10-ml and 20-ml vials. Cream: 5%
in 2-g and 5-g tubes. Cost: $51.36/2-g tube,PO (Adults and Children): 20 mg/kg (not to
$115.99/5-g tube. Ointment: 5% in 15-g tubes.exceed 800 mg/dose) qid for 5 days. Start with-
Cost: $129.99/15-g tube.in 24 hr of rash onset.

Mucosal and Cutaneous Herpes Simplex In- NURSING IMPLICATIONS
fections in Immunosuppressed Patients

AssessmentIV (Adults and Children >12 yr): 5 mg/kg q
● Assess lesions before and daily during8 hr for 7 days.

therapy.IV (Children <12 yr): 10 mg/kg q 8 hr for 7
● Monitor neurologic status in patients withdays.

herpes encephalitis.Topical (Adults): 0.5 in. ribbon of 5% oint-
● Lab Test Considerations: Monitor BUN,ment for every 4-square-in. area q 3 hr (6

serum creatinine, and CCr before and duringtimes/day) for 7 days.
therapy. � BUN and serum creatinine levels

Herpes Simplex Encephalitis or � CCr may indicate renal failure.
IV (Adults): 10 mg/kg q 8 hr for 14–21 days.

Potential Nursing DiagnosesIV (Children 3 mo–12 yr): 10 mg/kg q 8 hr
Risk for impaired skin integrity (Indications)for 14–21 days.
Risk for infection (Patient/Family Teaching)IV (Children birth–3 mo): 20 mg/kg q 8 hr

for 14–21 days. Implementation
IV (Neonates, premature): 10 mg/kg q 12 hr ● Acyclovir treatment should be started as soon
for 14–21 days. as possible after herpes simplex symptoms

appear and within 24 hr of a herpes zosterVaricella Zoster Infections in Immunosup-
outbreak.pressed Patients

● PO: Acyclovir may be administered with foodIV (Adults): 10 mg/kg q 8 hr for 7–10 days. or on an empty stomach, with a full glass ofIV (Children <12 yr): 10 mg/kg q 8 hr for 7– water.10 days.
● Shake oral suspension well before adminis-

Renal Impairment tration.
PO, IV (Adults and Children): CCr >50 ml/ IV Administrationmin/1.73 m2—no dosage adjustment needed;

● IV: Maintain adequate hydration (2000–CCr 25–50 ml/min/1.73 m2—administer nor-
3000 ml/day), especially during first 2 hr af-mal dose q 12 hr; CCr 10–25 ml/min/1.73
ter IV infusion, to prevent crystalluria.m2—administer normal dose q 24 hr; CCr 0–

● Observe infusion site for phlebitis. Rotate in-10 ml/min/1.73 m2—50% of dose q 24 hr.
fusion site to prevent phlebitis.IV (Neonates): SCr 0.8–1.1 mg/dl: Administer

● Acyclovir injectable should not be adminis-20 mg/kg/dose q 12 hr; SCr 1.2–1.5 mg/dl:
tered topically, IM, subcut, PO, or in the eye.Administer 20 mg/kg/dose q 24 hr; SCr >1.5

● Intermittent Infusion: Diluent: Reconsti-mg/dl: Administer 10 mg/kg/dose q 24 hr.
tute 500-mg or 1-g vial with 10 ml or 20 ml,

Herpes labialis respectively, of sterile water for injection. Do
Topical (Adults and Children >12 yr): Ap- not reconstitute with bacteriostatic water with
ply 5 times/day for 4 days; start at first symp- benzyl alcohol or parabens. Shake well to dis-
toms. solve completely. Further dilute in at least

100 ml of D5W, 0.9% NaCl, dextrose/salineAvailability (generic available)
combinations or LR. Concentration: 7 mg/Capsules: 200 mg. Cost: Generic—$12.99/
ml. Patients requiring fluid restriction: 1030. Tablets: 400 mg, 800 mg. Cost:
mg/ml. Rate: Administer via infusion pumpGeneric—400 mg $14.50/30, 800 mg $24.99/
over 1 hr to minimize renal tubular damage.30. Suspension (banana flavor): 200 mg/5
Use reconstituted solution within 12 hr. Onceml. Cost: $123.97/473 ml. Powder for injec-
diluted for infusion, the solution should betion: 500 mg/vial, 1000 mg/vial. Solution for

injection: 25 mg/ml in 20-ml and 40-ml vials, used within 24 hr. Refrigeration results in

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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precipitation, which dissolves at room tem- tact should be made while lesions are
present.perature.

● Patient should consult health care profes-● Y-Site Compatibility: allopurinol, amika-
sional if symptoms are not relieved after 7cin, amphotericin B cholesteryl sulfate, ampi-
days of topical therapy or if oral acyclovircillin, anidulafungin, cefazolin, cefotaxime,
does not decrease the frequency and severitycefoxitin, ceftazidime, ceftizoxime, ceftriax-
of recurrences. Immunocompromised pa-one, cefuroxime, chloramphenicol, cimeti-
tients may require a longer time, usually 2dine, clindamycin, dexamethasone sodium
weeks, for crusting over of lesions.phosphate, dimenhydrinate, diphenhydra-

● Instruct women with genital herpes to havemine, docetaxel, doxorubicin liposome, dox-
yearly Papanicolaou smears because theyycycline, erythromycin lactobionate, etopo-
may be more likely to develop cervicalside phosphate, famotidine, filgrastim,
cancer.fluconazole, gentamicin, granisetron, hepa-

● Topical: Instruct patient to apply ointment inrin, hydrocortisone sodium succinate, hydro-
sufficient quantity to cover all lesions every 3morphone, imipenem/cilastatin, lansopra-
hr, 6 times/day for 7 days. 0.5-in. ribbon ofzole, linezolid, lorazepam, magnesium
ointment covers approximately 4 square in.sulfate, melphalan, methylprednisolone sodi-
Use a finger cot or glove when applying toum succinate, metoclopramide, metronida-
prevent inoculation of other areas or spreadzole, milrinone, multivitamin infusion, nafcil-
to other people. Keep affected areas cleanlin, oxacillin, paclitaxel, pemetrexed,
and dry. Loose-fitting clothing should bepenicillin G potassium, pentobarbital, per-
worn to prevent irritation.phenazine, piperacillin, potassium chloride,

● Avoid drug contact in or around eyes. Reportpropofol, ranitidine, remifentanil, sodium bi- any unexplained eye symptoms to health carecarbonate, teniposide, theophylline, thiotepa, professional immediately; ocular herpetic in-
tobramycin, trimethoprim/sulfamethoxazole, fection can lead to blindness.
vancomycin, zidovudine.

Evaluation/Desired Outcomes● Y-Site Incompatibility: amifostine, aztreo-
● Crusting over and healing of skin lesions.nam, cefepime, dobutamine, dopamine, flu-
● Decrease in frequency and severity of recur-darabine, foscarnet, gemcitabine, idarubicin,

rences.levofloxacin, ondansetron, piperacillin/tazo-
● Acceleration of complete healing and cessa-bactam, sargramostim, tacrolimus, vino-

tion of pain in herpes zoster.relbine.
● Decrease in intensity of chickenpox.

● Additive Compatibility: fluconazole.
● Additive Incompatibility: blood products,

pantoprazole, protein-containing solutions. adalimumab (a-da-li-mu-mab)
● Topical: Apply to skin lesions only; do not Humira

use in the eye.
ClassificationPatient/Family Teaching Therapeutic: antirheumatics

● Advise patient to take medication as directed Pharmacologic: DMARDs, monoclonal an-
for the full course of therapy. Take missed tibodies
doses as soon as possible but not just before

Pregnancy Category Bnext dose is due; do not double doses. Acy-
clovir should not be used more frequently or

Indicationslonger than prescribed.
Treatment of moderately to severely active rheu-● Advise patients that the additional use of OTC
matoid arthritis in patients who have respondedcreams, lotions, and ointments may delay
inadequately to other DMARDs; may be usedhealing and may cause spreading of lesions.
with methotrexate or other DMARDs. Psoriatic

● Inform patient that acyclovir is not a cure.
arthritis. Active ankylosing spondylitis. Crohn’sThe virus lies dormant in the ganglia, and acy-
disease.clovir will not prevent the spread of infection

to others. Action
● Advise patient that condoms should be used Neutralizes and prevents the action of tumor ne-

during sexual contact and that no sexual con- crosis factor (TNF), resulting in anti-inflamma-
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ARoute/Dosagetory and antiproliferative activity. Therapeutic
Effects: Decreased pain and swelling with de- Rheumatoid Arthritis, Ankylosing Spon-
creased rate of joint destruction in patients with dylitis, and Psoriatic Arthritis
rheumatoid arthritis, psoriatic arthritis, and Subcut (Adults): 40-mg every other week; pa-
ankylosing spondylitis. Reduced signs and tients not receiving concurrent methotrexate
symptoms of Crohn’s disease. may receive additional benefit by increasing

dose to 40-mg once weekly.Pharmacokinetics
Absorption: 64% absorbed after subcut ad- Crohn’s Disease
ministration. Subcut (Adults): 160 mg initially on Day 1
Distribution: Synovial fluid concentrations are (given as four 40-mg injections in one day or as
31–96% of serum. two 40-mg injections given in two consecutive
Metabolism and Excretion: Unknown. days), followed by 80 mg 2 wks later on Day 15.
Half-life: 14 days (range 10–20 days). Two wks later (Day 29) begin maintenance dose

of 40 mg every other wk. Aminosalicylates, cor-
TIME/ACTION PROFILE (improvement) ticosteroids, and/or immunomodulatory agents

may be continued during therapy.
ROUTE ONSET PEAK DURATION

AvailabilitySubcut 8–26 wk 131 hr* 2 wk†
Solution for subcut injection (pre-filled

*Blood level syringes): 40 mg/0.8 ml. Pen: Single use pre-
†Following discontinuation filled glass syringe containing 40 mg (0.8 mL).
Contraindications/Precautions NURSING IMPLICATIONSContraindicated in: Hypersensitivity; Concur-
rent use of anakinra; Active infection (including Assessment
chronic or localized); Lactation: Potential for ● Assess pain and range of motion before and

periodically during therapy.serious side effects in the infant; discontinue
● Assess for signs of infection (fever, dyspnea,drug or provide formula.

flu-like symptoms, frequent or painful urina-Use Cautiously in: History of recurrent infec-
tion, redness or swelling at the site of ation or underlying illness/treatment predispos-
wound), including tuberculosis, prior to in-ing to infection; Patients residing, or who have
jection. Adalimumab is contraindicated in pa-resided, where tuberculosis or histoplasmosis
tients with active infection. New infectionsis endemic; Pre-existing or recent onset CNS de-
should be monitored closely; most commonmyelinating disorders; History of lymphoma;
are upper respiratory tract infections, bron-Geri: � risk of infection/malignancy; OB: Use
chitis, and urinary tract infections. Infectionsonly if clearly needed; Pedi: Safety not estab- may be fatal, especially in patients taking im-

lished. munosuppressive therapy.
Adverse Reactions/Side Effects ● Monitor for injection site reactions (redness

and/or itching, rash, hemorrhage, bruising,CNS: headache. CV: hypertension. GI: abdomi-
pain, or swelling). Rash will usually disap-nal pain, nausea. GU: hematuria. Derm: rash.
pear within a few days. Application of a towelHemat: neutropenia, thrombocytopenia. Lo-
soaked in cold water may relieve pain orcal: injection site reactions. Metab: hypercho-
swelling.lesterolemia, hyperlipidemia. MS: back pain.

● Assess patient for latex allergy. Needle coverMisc: allergic reactions including ANAPHYLAXIS, IN-
of syringe contains latex and should not beFECTIONS (including reactivation tuberculosis).
handled by persons sensitive to latex.

Interactions ● Monitor patient for signs of anaphylaxis (urti-
Drug-Drug: Concurrent use with anakinra or caria, dyspnea, facial edema) following injec-
other TNF blocking agents � risk of serious tion. Medications (antihistamines, corticoste-
infections and is contraindicated. Live vacci- roids, epinephrine) and equipment should
nations should not be given concurrently. be readily available in the event of a severe re-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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action. Discontinue adalimumab immediately ● Advise patient to consult health care profes-
sional before taking other Rx or OTC medica-if anaphylaxis or other severe allergic reac-
tions or herbal products.tion occurs.

● Instruct patient to notify health care profes-● Assess patient for latent tuberculosis with a
sional of medication regimen prior to treat-tuberculin skin test prior to initiation of ther-
ment or surgery.apy. Treatment of latent tuberculosis should

● Pen: Clean area for injection with alcoholbe started before therapy with adalimumab.
swab. Hold pen with gray cap pointing up.

● Lab Test Considerations: May cause
Check solution through window; if discol-agranulocytosis, granulocytopenia, leukope-
ored, cloudy, or contains flakes, discard so-nia, pancytopenia, and polycythemia.
lution. Turn pen over and point cap down to

Potential Nursing Diagnoses make sure solution reaches fill line; if not, do
Acute pain (Indications) not use and contact pharmacist. Remove gray
Risk for infection (Side Effects) cap exposing the needle and the plum cap ex-

posing the button; removing the plum cap ac-Implementation
tivates the pen. Pinch skin and place pen, with

● Administer a tuberculin skin test prior to ad-
window visible, against skin at a 90° angleministration of adalimumab. Patients with ac-
and press button until a click is heard. Holdtive latent TB should be treated for TB prior to pen in place until all solution is injected (10

therapy. seconds) and yellow marker is visible in win-
● Administer initial injection under supervision dow and has stopped moving. Continue to

of a health care professional. pinch skin throughout injection. Remove
● Do not administer solutions that are discol- needle and press with a gauze pad or cotton

ored or contain particulate matter. Discard ball for 10 seconds. Do not rub injection site.
unused solution. Dispose of pen into a puncture-resistant con-

● Other DMARDs should be continued during tainer.
adalimumab therapy. Evaluation/Desired Outcomes

● Subcut: Administer at a 45° angle in upper
● Decreased pain and swelling with decreased

thighs or abdomen, avoiding the 2 inches rate of joint destruction in patients with rheu-
around the navel. Put pressure on injection matoid arthritis.
site for 10 sec, do not rub. Rotate injection

● Decreased signs and symptoms, slowed pro-
sites; avoid areas that are tender, bruised, gression of joint destruction, and improved
hard, or red. physical function in patients with psoriatic ar-

thritis.Patient/Family Teaching
● Reduced signs and symptoms of ankylosing● Instruct patient on the correct technique for

spondylitis.administering adalimumab. Review patient
● Decreased signs and symptoms and mainte-information sheet, preparation of dose, ad-

nance of remission in patients with Crohn’sministration sites and technique, and dispos-
disease.al of equipment into a puncture-resistant

container.
● Advise patient to use calendar stickers pro- adenosine (a-den-oh-seen)

vided to by manufacturer to assist in remem- Adenocard, Adenoscan
bering when dose is due. If a dose is missed,

Classificationinstruct patient to administer as soon as pos-
Therapeutic: antiarrhythmicssible, then take next dose according to regu-

lar schedule. If more than prescribed dose is Pregnancy Category C
taken, caution patient to consult health care
professional or the HUMIRA Patient Resource Indications
Center at 1-800-4HUMIRA (448-6472). Conversion of paroxysmal supraventricular

● Caution patient to notify health care profes- tachycardia (PSVT) to normal sinus rhythm
sional immediately if signs of infection, severe when vagal maneuvers are unsuccessful. As a
rash, swollen face, or difficulty breathing oc- diagnostic agent (with noninvasive techniques)
curs while taking adalimumab. to assess myocardial perfusion defects occur-
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ARoute/Dosagering as a consequence of coronary artery
IV (Adults and Children >50 kg): Antiar-disease.
rhythmic—6 mg by rapid IV bolus; if no re-Action
sults, repeat 1–2 min later as 12-mg rapidRestores normal sinus rhythm by interrupting
bolus. This dose may be repeated (single dosere-entrant pathways in the AV node. Slows con-
not to exceed 12 mg). Diagnostic use—140duction time through the AV node. Also pro-
mcg/kg/min for 6 min (0.84 mg/kg total).duces coronary artery vasodilation. Therapeu-
IV (Children <50 kg): Antiarrhythmic—tic Effects: Restoration of normal sinus rhythm.
0.05–0.1 mg/kg as a rapid bolus, may repeat in

Pharmacokinetics 1–2 min; if response is inadequate, may in-
Absorption: Following IV administration, ab- crease by 0.05–0.1 mg/kg until sinus rhythm is
sorption is complete. established or maximum dose of 0.3 mg/kg is
Distribution: Taken up by erythrocytes and used.
vascular endothelium. Availability (generic available)Metabolism and Excretion: Rapidly convert-

Injection: 6 mg/2-ml vial (Adenocard), 3 mg/1ed to inosine and adenosine monophosphate.
ml in 30-ml vial (Adenoscan).Half-life: <10 sec.

NURSING IMPLICATIONSTIME/ACTION PROFILE (antiarrhythmic
effect) Assessment

● Monitor heart rate frequently (every 15–30
ROUTE ONSET PEAK DURATION

sec) and ECG continuously during therapy. A
IV immediate unknown 1–2 min short, transient period of 1st-, 2nd-, or 3rd-

degree heart block or asystole may occur fol-Contraindications/Precautions lowing injection; usually resolves quickly dueContraindicated in: Hypersensitivity; 2nd- or to short duration of adenosine. Once conver-3rd-degree AV block or sick sinus syndrome, sion to normal sinus rhythm is achieved, tran-unless a functional artificial pacemaker is sient arrhythmias (premature ventricularpresent. contractions, atrial premature contractions,Use Cautiously in: Patients with a history of sinus tachycardia, sinus bradycardia, skippedasthma (may induce bronchospasm); Unstable beats, AV nodal block) may occur, but gener-angina; OB, Lactation: Safety not established. ally last a few seconds.
Adverse Reactions/Side Effects ● Monitor blood pressure during therapy.
CNS: apprehension, dizziness, headache, head ● Assess respiratory status (breath sounds,
pressure, light-headedness. EENT: blurred vi- rate) following administration. Patients with
sion, throat tightness. Resp: shortness of history of asthma may experience broncho-
breath, chest pressure, hyperventilation. CV: fa- spasm.
cial flushing, transient arrhythmias, chest pain, Potential Nursing Diagnoseshypotension, palpitations. GI: metallic taste, Decreased cardiac output (Indications)nausea. Derm: burning sensation, facial flush-

Implementationing, sweating. MS: neck and back pain. Neuro:
● Do not confuse adenosine (Adenocard) withnumbness, tingling. Misc: heaviness in arms,

adenosine phosphate.pressure sensation in groin.
IV AdministrationInteractions

Drug-Drug: Carbamazepine may � risk of ● IV: Crystals may occur if adenosine is refrig-
progressive heart block. Dipyridamole � ef- erated. Warm to room temperature to dis-
fects of adenosine (dosage reduction of adeno- solve crystals. Solution must be clear before
sine recommended). Effects of adenosine � by use. Do not administer solutions that are dis-
theophylline or caffeine (larger doses of colored or contain particulate matter. Dis-
adenosine may be required). Concurrent use card unused portions.
with digoxin may � risk of ventricular fibril- ● Direct IV: Diluent: Administer undiluted.
lation. Concentration: 3 mg/ml. Rate: Adminis-

� = Canadian drug name.
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ter over 1–2 seconds via peripheral IV as concurrent administration of appropriate crys-
proximal as possible to trunk. Slow adminis- talloid. Therapeutic Effects: Increase in intra-
tration may cause increased heart rate in re- vascular fluid volume.
sponse to vasodilation. Follow each dose with Pharmacokinetics
20 ml rapid saline flush to ensure injection Absorption: Following IV administration, ab-
reaches systemic circulation. sorption is essentially complete.

● Intermittent Infusion: (for use in diagnos- Distribution: Confined to the intravascular
tic testing) Diluent: Administer 30-ml vial space, unless capillary permeability is in-
undiluted. Concentration: 3 mg/ml. Rate: creased.
Administer at a rate of 140 mcg/kg/min over Metabolism and Excretion: Probably de-
6 min for a total dose of 0.84 mg/kg. Thalli- graded by the liver.
um-201 should be injected as close to the ve- Half-life: 2–3 wk.
nous access as possible at the midpoint (after
3 min) of the infusion. TIME/ACTION PROFILE (oncotic effect)

● Y-Site Compatibility: abciximab, Thallium-
ROUTE ONSET PEAK DURATION201.
IV 15–30 min unknown 24 hrsPatient/Family Teaching

● Caution patient to change positions slowly to Contraindications/Precautionsminimize orthostatic hypotension. Doses >12
Contraindicated in: Allergic reactions to albu-mg decrease blood pressure by decreasing
min; Severe anemia; CHF; Normal or increasedperipheral vascular resistance.
intravascular volume.

● Instruct patient to report facial flushing,
Use Cautiously in: Severe hepatic or renal dis-shortness of breath, or dizziness.
ease; Dehydration (additional fluids may be re-

Evaluation/Desired Outcomes quired); Patients requiring sodium restriction;
● Conversion of supraventricular tachycardia to Preterm neonates (infuse slowly due to in-

normal sinus rhythm. creased risk of intravascular hemorrhage).
● Diagnosis of myocardial perfusion defects.

Adverse Reactions/Side Effects
CNS: headache. CV: PULMONARY EDEMA, fluid over-
load, hypertension, hypotension, tachycardia.albumin (human)
GI: increased salivation, nausea, vomiting.(al-byoo-min)
Derm: rash, urticaria. MS: back pain. Misc:Albuminar, Albutein, Buminate,
chills, fever, flushing.normal human serum albumin,
InteractionsPlasbumin
Drug-Drug: None significant.

Classification
Route/DosageTherapeutic: volume expanders

Pharmacologic: blood products, colloids Dose is highly individualized and depends on
condition being treated.

Pregnancy Category C
Hypovolemic shock—5% Albumin
IV (Adults): 25 g (500 ml), may be repeatedIndications
within 30 min.Expansion of plasma volume and maintenance
IV (Children): 0.5–1 g/kg/dose (10–20 mL/of cardiac output in situations associated with
kg/dose) may repeat as needed (maximum 6 g/fluid volume deficit, including shock, hemor-
kg/day).rhage, and burns. Temporary replacement of al-
IV (Infants and Neonates): 0.25–0.5 g/kg/bumin in diseases associated with low levels of
dose (5–10 ml/kg/dose).plasma proteins, such as nephrotic syndrome or

end-stage liver disease, resulting in relief or re- Hypoproteinemia—25% Albumin
duction of associated edema. IV (Adults): 50–75 g.
Action IV (Children, Infants, and Neonates): 0.5–
Provides colloidal oncotic pressure, which 1 g/kg/dose, may repeat every 1–2 days; doses
serves to mobilize fluid from extravascular tis- up to 1.5 g/kg/day have been added to hyperali-
sues back into the intravascular space. Requires mentation solutions and given over 24 hrs.
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ANephrotic Syndrome—25% Albumin that are discolored or contain particulate
IV (Adults): 12.5–50 g/day in 3–4 divided matter. Each liter of both 5% and 25% albu-
doses. min contains 130–160 mEq of sodium and is
IV (Children and Infants): 0.25–1 g/kg/ thus no longer labeled ‘‘salt-poor’’ albumin.
dose. ● Administration of large quantities of normal

serum albumin may need to be supplementedAvailability
with whole blood to prevent anemia. If moreInjection: 5% (50 mg/mL), 25% (250 mg/
than 1000 ml of 5% normal serum albumin ismL).
given or if hemorrhage has occurred, the ad-
ministration of whole blood or packed RBCsNURSING IMPLICATIONS
may be needed. Hydration status should be

Assessment monitored and maintained with additional
● Monitor vital signs, CVP, and intake and out- fluids.

put before and frequently throughout thera- IV Administration
py. If fever, tachycardia, or hypotension oc-

● Intermittent Infusion: Diluent: Adminis-curs, stop infusion and notify physician
ter 5% normal serum albumin undiluted.immediately. Antihistamines may be required
Normal serum albumin 25% may be adminis-to suppress this hypersensitivity response.
tered undiluted or diluted in 0.9% NaCl,Hypotension may also result from infusing
D5W, or sodium lactate injection; do not di-too rapidly. May be given without regard to
lute in sterile water (may result in hypotonic-patient’s blood group.
associated hemolysis which may be fatal). In-

● Assess for signs of vascular overload (elevat-
fusion must be completed within 4 hr.ed CVP, rales/crackles, dyspnea, hyperten-
Concentration: 5%: 50 mg/ml undiluted.sion, jugular venous distention) during and
25%: 250 mg/ml undiluted. Rate: Rate of ad-after administration.
ministration is determined by concentration

● Surgical Patients: Assess for increased
of solution, blood volume, indication, and pa-bleeding after administration caused by in-
tient response (usual rate over 30–60 min).creased blood pressure and circulating blood
In patients with normal blood volume, rate ofvolume. Albumin does not contain clotting
5% and 25% solutions should not exceed 2–4factors.
ml/min and 1 ml/min, respectively for both

● Lab Test Considerations: Serum albumin
adults and children.levels should increase with albumin therapy.

● Hypovolemia: 5% or 25% normal serum al-
● Monitor serum sodium levels; may cause �

bumin may be administered as rapidly as to-concentrations.
lerated and repeated in 15–30 min if nec-

● Infusions of normal serum albumin may
essary.cause false � of alkaline phosphatase levels.

● Burns: Rate after the first 24 hr should be set
● Hemorrhage: Monitor hemoglobin and he-

to maintain a plasma albumin level of 2.5 g/matocrit levels. These values may � because
100 ml or a total serum protein level of 5.2 g/of hemodilution.
100 ml.

Potential Nursing Diagnoses
● Hypoproteinemia: Normal serum albumin

Decreased cardiac output (Indications) 25% is the preferred solution because of the
Deficient fluid volume (Indications) increased concentration of protein. The rate
Excess fluid volume (Side Effects) should not exceed 2–3 ml/min of 25% or 5–
Implementation 10 ml/min of 5% solution to prevent circula-
● Follow manufacturer’s recommendations for tory overload and pulmonary edema. This

administration. Administer through a large- treatment provides a temporary rise in plas-
gauge (at least 20-gauge) needle or catheter. ma protein until the hypoproteinemia is cor-
Record lot number in patient record. rected.

● Solution should be clear amber; 25% albu- ● Y-Site Compatibility: diltiazem, lorazepam.
min solution is equal to 5 times the osmotic ● Y-Site Incompatibility: fat emulsion, mi-
value of plasma. Do not administer solutions dazolam, vancomycin, verapamil.

� = Canadian drug name.
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● Solution Compatibility: 0.9% NaCl, D5W, Distribution: Small amounts appear in breast
D5/0.9% NaCl, D5/0.45% NaCl, sodium lac- milk.
tate 1/6M, D5/LR, and LR. Metabolism and Excretion: Extensively me-

tabolized by the liver and other tissues.Patient/Family Teaching
● Explain the purpose of this solution to the pa- Half-life: Oral 2.7–5 hr; Inhalation: 3.8 hr.

tient.
TIME/ACTION PROFILE (bronchodilation)● Instruct patient to report signs and symptoms

of hypersensitivity reaction.
ROUTE ONSET PEAK DURATION

Evaluation/Desired Outcomes
PO 15–30 min 2–3 hr 4–6 hr or

● Increase in blood pressure and blood volume
morewhen used to treat shock and burns.

PO–ER 30 min 2–3 hr 12 hr
● Increased urinary output reflects the mobili- Inhaln 5–15 min 60–90 min 3–6 hr

zation of fluid from extravascular tissues.
● Elevated serum plasma protein in patients Contraindications/Precautions

with hypoproteinemia. Contraindicated in: Hypersensitivity to adren-
ergic amines; Hypersensitivity to fluorocarbons
(some inhalers).albuterol (al-byoo-ter-ole)
Use Cautiously in: Cardiac disease; Hyperten-Airet, �Apo-Salvent, �Gen-Salbu-
sion; Hyperthyroidism; Diabetes; Glaucoma;tamol, �Novo-Salmol, Proventil,
Seizure disorders; Excess inhaler use may leadProventil HFA, salbutamol, �Ven-
to tolerance and paradoxical bronchospasm;todisk, Ventolin, Ventolin HFA,
OB, Lactation, Pedi: Safety not established for

�Ventolin nebules, Ventolin ro-
pregnant women near term, breastfeedingtacaps
women, and children <2 yr; Geri: Increased

Classification risk adverse reactions; may require dosage re-
Therapeutic: bronchodilators duction.
Pharmacologic: adrenergics

Adverse Reactions/Side Effects
Pregnancy Category C CNS: nervousness, restlessness, tremor, head-

ache, insomnia (Pedi: occurs more frequently
Indications in young children than adults), hyperactivity in
Used as a bronchodilator to control and prevent children. CV: chest pain, palpitations, angina,
reversible airway obstruction caused by asthma arrhythmias, hypertension. GI: nausea, vomit-
or COPD. Inhaln: Used as a quick-relief agent ing. Endo: hyperglycemia. F and E: hypokale-for acute bronchospasm and for prevention of mia. Neuro: tremor.exercise-induced bronchospasm. PO: Used as a
long-term control agent in patients with chron- Interactions
ic/persistent bronchospasm. Drug-Drug: Concurrent use with other adren-

ergic agents will have � adrenergic side ef-Action
fects. Use with MAO inhibitors may lead to hy-Binds to beta2-adrenergic receptors in airway

smooth muscle, leading to activation of adenyl pertensive crisis. Beta blockers may negate
cyclase and increased levels of cyclic-3�, 5�- therapeutic effect. May decrease serum digox-
adenosine monophosphate (cAMP). Increases in levels. Cardiovascular effects are potentiated
in cAMP activate kinases, which inhibit the in patients receiving tricyclic antidepres-
phosphorylation of myosin and decrease intra- sants. Risk of hypokalemia � concurrent use
cellular calcium. Decreased intracellular calci- of potassium-losing diuretics. Hypokalemia
um relaxes smooth muscle airways. Relaxation � the risk of digoxin toxicity.of airway smooth muscle with subsequent bron- Drug-Natural Products: Use with caffeine-chodilation. Relatively selective for beta2 (pul-

containing herbs (cola nut, guarana, tea,monary) receptors. Therapeutic Effects:
coffee) � stimulant effect.Bronchodilation.
Route/DosagePharmacokinetics
PO (Adults and Children ≥12 yr): 2–4 mgAbsorption: Well absorbed after oral adminis-
3–4 times daily (not to exceed 32 mg/day) ortration but rapidly undergoes extensive metab-

olism. 4–8 mg of extended-release tablets twice daily.
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APO (Geriatric Patients): Initial dose should unit dose, �1 mg/ml, �2 mg/ml, 5 mg/ml.
Cost: Generic—5 mg/ml $15.99/20 ml, 0.63not exceed 2 mg 3–4 times daily, may be in-
mg/ml $8.99/3 ml, 0.83 mg/ml $18.99/3 mlcreased carefully (up to 32 mg/day).
(25 vials). Powder for inhalation (Vento-PO (Children 6–12 yr): 2 mg 3–4 times daily
disk): �200 mcg, �400 mcg. In combina-or 0.3–0.6 mg/kg/day as extended-release tab-
tion with: ipratropium (Combivent, DuoNeb).lets divided twice daily; may be carefully in-
See Appendix B.creased as needed (not to exceed 8 mg/day).

PO (Children 2–6 yr): 0.1 mg/kg 3 times daily
NURSING IMPLICATIONS(not to exceed 2 mg 3 times daily initially); may

be carefully increased to 0.2 mg/kg 3 times daily Assessment
(not to exceed 4 mg 3 times daily).

● Assess lung sounds, pulse, and blood pres-
Inhaln (Adults and Children ≥4 yr): Via sure before administration and during peak
metered-dose inhaler—2 inhalations q 4–6 hr of medication. Note amount, color, and char-
or 2 inhalations 15 min before exercise (90 acter of sputum produced.
mcg/spray); some patients may respond to 1 in-

● Monitor pulmonary function tests before ini-
halation. NIH Guidelines for acute asthma ex- tiating therapy and periodically during thera-
acerbation: Children—4–8 puffs q 20 min for py to determine effectiveness of medication.
3 doses then q 1–4 hr; Adults—4–8 puffs q 20 ● Observe for paradoxical bronchospasm
min for up to 4 hr then q 1–4 hr prn. (wheezing). If condition occurs, withhold
Inhaln (Adults and Children >12 yr): NIH medication and notify physician or other
Guidelines for acute asthma exacerbation health care professional immediately.
via nebulization or IPPB—2.5–5 mg q 20 min ● Lab Test Considerations: May cause tran-
for 3 doses then 2.5–10 mg q 1–4 hr prn; Con- sient � in serum potassium concentrations
tinuous nebulization—10–15 mg/hr. with nebulization or higher-than-recom-
Inhaln (Children 2–12 yr): NIH Guidelines mended doses.
for acute asthma exacerbation via nebuliza- Potential Nursing Diagnoses
tion or IPPB—0.15 mg/kg/dose (minimum Ineffective airway clearance (Indications)
dose 2.5 mg) q 20 min for 3 doses then 0.15–

Implementation0.3 mg/kg (not to exceed 10 mg) q 1–4 hr prn
● Do not confuse Salbutamol (albuterol) withor 1.25 mg 3–4 times daily for children 10–15

Salmeterol.kg or 2.5 mg 3–4 times daily for children >15
● PO: Administer oral medication with meals tokg; Continuous nebulization—0.5–3 mg/kg/

minimize gastric irritation.hr.
● Extended-release tablets should be swal-Inhaln (Adults and Children ≥4 yr): Via Ro-

lowed whole; do not break, crush, or chew.tahaler inhalation device—200 mcg (as Ven-
Inhaln: Shake inhaler well, and allow at leasttolin Rotacaps) q 4–6 hr (up to 400 mcg q 4–6
1 min between inhalations of aerosol medica-hr). May also be given 15 min before exercise.
tion. Prime the inhaler before first use by re-

Availability (generic available) leasing 4 test sprays into the air away from the
Tablets: 2 mg, 4 mg. Cost: Generic—2 mg face. Pedi: Use spacer for children <8 years
$62.96/270, 4 mg $49.49/270. Extended-re- of age.
lease tablets: 4 mg, 8 mg. Cost: 4 mg ● For nebulization or IPPB, the 0.5-, 0.83-, 1-,
$265.43/180, 8 mg $488.93/180. Oral syrup and 2-mg/ml solutions do not require dilu-
(strawberry-flavored): 2 mg/5 ml. Cost: tion before administration. The 5 mg/ml
Generic—$11.42/480 ml. Metered-dose (0.5%) solution must be diluted with 1–2.5
aerosol: 90 mcg/inhalation in 6.7-g, 8.5-g, 17- ml of 0.9% NaCl for inhalation. Diluted solu-
g, and 18-g canisters (200 metered inhala- tions are stable for 24 hr at room tempera-
tions), �100 mcg/spray. Cost: Proair HFA— ture or 48 hr if refrigerated.
$35.99/8.5-g canister; Proventil HFA— ● For nebulizer, compressed air or oxygen flow
$45.99/6.7-g canister; Ventolin HFA—$37.99/ should be 6–10 L/min; a single treatment of 3
18-g canister. Inhalation solution: 0.63 mg/3 ml lasts about 10 min.
ml, 1.25 mg/3 ml, 0.83 mg/ml in vials and 3 ml ● IPPB usually lasts 5–20 min.

� = Canadian drug name.
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Patient/Family Teaching
alclometasone, See● Instruct patient to take albuterol as directed.
CORTICOSTEROIDS (TOPICAL/LOCAL).If on a scheduled dosing regimen, take

missed dose as soon as remembered, spacing
remaining doses at regular intervals. Do not

HIGH ALERTdouble doses or increase the dose or fre-
quency of doses. Caution patient not to ex- alemtuzumab
ceed recommended dose; may cause adverse (a-lem-too-zoo-mab)
effects, paradoxical bronchospasm (more Campath
likely with first dose from new cannister), or

Classificationloss of effectiveness of medication.
Therapeutic: antineoplastics

● Instruct patient to contact health care profes- Pharmacologic: monoclonal antibodies
sional immediately if shortness of breath is

Pregnancy Category Cnot relieved by medication or is accompanied
by diaphoresis, dizziness, palpitations, or

Indicationschest pain.
Treatment of B-cell chronic lymphocytic leuke-● Instruct patient to prime unit with 4 sprays
mia in patients who have been treated with alkyl-before using and to discard cannister after
ating agents and in which fludarabine therapy200 sprays. Actuators should not be changed
has failed.among products.

● Inform patient that these products contain hy- Action
drofluoralkane (HFA) and the propellant and Binds to the CD52 antigen found on the surface
are described as non-CFC or CFC-free (con- of B- and T-lymphocytes and other white blood
tain no chlorofluorocarbons). cells; resulting in lysis. Therapeutic Effects:

Lysis of leukemic cells with eventual improve-● Advise patient to consult health care profes-
ment in hematologic parameters.sional before taking any OTC medications,

natural/herbal products, or alcohol concur- Pharmacokinetics
rently with this therapy. Caution patient also Absorption: IV administration results in com-
to avoid smoking and other respiratory ir- plete bioavailability.
ritants. Distribution: Binds to CD52 receptors.

● Inform patient that albuterol may cause an Metabolism and Excretion: Unknown.
unusual or bad taste. Half-life: 12 days.

● Inhaln: Instruct patient in the proper use of
TIME/ACTION PROFILE (hematologicthe metered-dose inhaler, Rotahaler, or neb-
parameters)ulizer (see Appendix D).

● Advise patients to use albuterol first if using ROUTE ONSET PEAK DURATION
other inhalation medications and allow 5 min

IV unknown 2–4 mos‡ 7–11 mos‡‡to elapse before administering other inhalant
‡Median time to responsemedications unless otherwise directed.
‡‡Duration of response● Advise patient to rinse mouth with water after

each inhalation dose to minimize dry mouth. Contraindications/Precautions
● Instruct patient to notify health care profes- Contraindicated in: Hypersensitivity; Systemic

sional if no response to the usual dose of al- infections; Underlying immunodeficiency, in-
buterol or if contents of one canister are used cluding HIV infection; Lactation: Discontinue

breast-feeding during and for 3 mos followingin less than 2 wk.
last dose of alemtuzumab.● Pedi: Caution adolescents and their parents
Use Cautiously in: Patients with ischemicabout overuse of inhalers, which can cause
heart disease or in patients on antihypertensiveheart damage and life-threatening ar-
medications; Women and men with reproduc-rhythmias.
tion potential should use contraception during

Evaluation/Desired Outcomes treatment and for 6 mos after therapy; OB:
● Prevention or relief of bronchospasm. Should be administered only if clearly needed.
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AAdverse Reactions/Side Effects >500 cells/mm3 and platelet count is
CNS: depression, dizziness, drowsiness, fatigue, >50,000 cells/mm3, resume at same dose. If
headache, weakness. Resp: bronchospasm, delay of 7 days or more occurred initiate
cough, dyspnea. CV: hypertension, hypotension, therapy at 3 mg and escalate to 10 mg and
tachycardia. GI: abdominal pain, anorexia, con- then to 30 mg as tolerated. For second occur-
stipation, stomatitis. Derm: rash, sweating. F rence of ANC <250 cells/mm3 and/or platelet

count <25,000 cells/mm3, withhold alemtuz-and E: edema. Hemat: NEUTROPENIA, PANCYTOPENIA/
umab. When ANC >500 cells/mm3 and plate-MARROW HYPOPLASIA, anemia, lymphopenia, throm-
let count >50,000 cells/mm3, resume therapybocytopenia. MS: back pain, skeletal pain.
at 10 mg. If delay is 7 days or more, initiateMisc: infusion-related events, infection, sepsis.
therapy at 3 mg and escalate to 10 mg only.Interactions
For third occurrence of ANC <250 cells/mm3

Drug-Drug: Additive bone marrow depression
and/or platelet count <25,000 cells/mm3,with other antineoplastics or radiation discontinue alemtuzumab therapy perma-therapy. May � antibody response to and in- nently. For a decrease of ANC and/or plateletcrease the risk of adverse reactions to live-vi- count of 50% of baseline value in patients ini-

rus vaccines. tiating therapy with a baseline ANC of <500
Route/Dosage cells/mm3 and/or a baseline platelet count of
IV (Adults): 3 mg/day initially, as tolerated in- 25,000 cells/mm3, withhold therapy. When
crease dose to 10 mg/day and then 30 mg/day baseline levels return, resume therapy. If de-
given three times weekly for up to 12 weeks; sin- lay is 7 days or more, initiate therapy at 3 mg

and escalate to 10 mg and 30 mg as tolerated.gle doses should not exceed 30 mg or more than
● Assess CD4 counts after treatment until recov-90 mg/wk.

ery to ≥200 cells cells/mm3.Availability
Potential Nursing DiagnosesSolution for injection (requires further
Risk for infection (Side Effects)dilution): 30 mg/3 ml in single-use ampules.
Risk for injury (Adverse Reactions)

NURSING IMPLICATIONS Implementation
● High Alert: Fatalities have occurred withAssessment

chemotherapeutic agents. Before administer-
● Monitor for infusion reactions (hypotension,

ing, clarify all ambiguous orders; double-rigors, fever, shortness of breath, broncho-
check single, daily, and course-of-therapyspasm, chills, rash). Premedicate with an
dose limits; have second practitioner inde-oral antihistamine and acetaminophen 30
pendently double-check original order, cal-min prior to initial dose, dose increases, and
culations, and infusion pump settings. Alem-as clinically indicated. Monitor blood pres-
tuzumab should only be administered undersure and hypotensive symptoms in patients
the supervision of a physician experienced inwith ischemic heart disease with extra care.
the use antineoplastic therapy.Antihistamines, acetaminophen, antiemetics,

● Administer via IV only. Inspect solution formeperidine, corticosteroids, and incremental
particulate matter or discoloration. Do notdose escalation have been used to prevent
administer solutions that contain particulateand treat infusion-related reactions. Initiate
matter or are discolored.therapy at lowest dose and increase gradual-
IV Administrationly. If therapy is interrupted for 7 or more

days, reinstitute with gradual dose escalation. ● Withdraw necessary amount from ampule
● Lab Test Considerations: Obtain CBC and into syringe. Filter with a sterile low-protein

platelet counts weekly during therapy and binding, non-fiber releasing 5 micron filter
more frequently if worsening anemia, neu- prior to dilution.
tropenia, or thrombocytopenia is observed. ● Intermittent Infusion: Diluent: Dilute
For first occurrence of ANC<250 cells/mm3 with 100 ml of 0.9% NaCl or D5W. Gently in-
and/or platelet count <25,000 cells/mm3, vert bag to mix. Dispose of syringe and un-
withhold alemtuzumab therapy. When ANC used drug product according to institutional

� = Canadian drug name.
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guidelines. Use within 8 hr of dilution. Store TIME/ACTION PROFILE (inhibition of bone
at room temperature or in refrigerator. Pro- resorption)
tect solution from light. Rate: Administer

ROUTE ONSET PEAK DURATIONover 2 hr.
PO 1 mo 3–6 mo 3 wk–7 mo†● Y-Site Incompatibility: No data is available

regarding mixing with other solutions and †After discontinuation of alendronate
medications. Do not add to or infuse simulta- Contraindications/Precautionsneously with other solutions or medications. Contraindicated in: Renal insufficiency (CCr

Patient/Family Teaching <35 ml/min); OB, Lactation: Safety not estab-
● Inform patient and family of purpose of alem- lished.

Use Cautiously in: Patients with active GI pa-tuzumab.
thology (dysphagia, esophageal disease, gastri-● Caution patient to avoid immunizations with a
tis, duodenitis, ulcers); Pre-existing hypocalce-live virus due to immunosuppression.
mia or vitamin D deficiency.Evaluation/Desired Outcomes
Adverse Reactions/Side Effects● Improvement in hematologic parameters in
CNS: headache. EENT: blurred vision, conjunc-patients with B-cell chronic lymphocytic leu-
tivitis, eye pain/inflammation. GI: abdominalkemia.
distention, abdominal pain, acid regurgitation,
constipation, diarrhea, dyspepsia, dysphagia,
esophageal ulcer, flatulence, gastritis, nausea,alendronate (a-len-drone-ate)
taste perversion, vomiting. Derm: erythema,Fosamax
photosensitivity, rash. MS: musculoskeletal

Classification pain.
Therapeutic: bone resorption inhibitors

InteractionsPharmacologic: biphosphonates
Drug-Drug: Calcium supplements, antac-

Pregnancy Category C ids, and other oral medications � the ab-
sorption of alendronate. Doses >10 mg/day �

Indications risk of adverse GI events when used with
Treatment and prevention of postmenopausal NSAIDs. IV ranitidine � blood levels.
osteoporosis. Treatment of osteoporosis in Drug-Food: Food significantly � absorption.

Caffeine (coffee, tea, cola), mineral water,men. Treatment of Paget’s disease of the bone.
and orange juice also � absorption.Treatment of corticosteroid-induced osteopo-

rosis in patients (men and women) who are re- Route/Dosage
ceiving ≥7.5 mg of prednisone/day (or equiva- PO (Adults): Treatment of osteoporosis—10
lent) with evidence of decreased bone mineral mg once daily or 70 mg once weekly. Preven-
density. tion of osteoporosis—5 mg once daily or 35

mg once weekly. Paget’s disease—40 mg onceAction
daily for 6 mo. Re-treatment may be consideredInhibits resorption of bone by inhibiting osteo-
for patients who relapse. Treatment of cortico-clast activity. Therapeutic Effects: Reversal of
steroid-induced osteoporosis in men andthe progression of osteoporosis with decreased premenopausal women—5 mg once daily.

fractures. Decreased progression of Paget’s Treatment of corticosteroid-induced osteo-
disease. porosis in postmenopausal women not re-
Pharmacokinetics ceiving estrogen—10 mg once daily.
Absorption: Poorly absorbed (0.6–0.8%) af- Availability
ter oral administration. Tablets: 5 mg, 10 mg, 35 mg, 40 mg, 70 mg.
Distribution: Transiently distributes to soft tis- Cost: 5 mg $248.19/90, 10 mg $240.97/90, 35
sue, then distributes to bone. mg $235.97/12, 40 mg $177.89/30, 70 mg
Metabolism and Excretion: Excreted in $239.96/12. Oral solution (raspberry fla-
urine. vor): 70 mg/75 ml. Cost: $27.99/75 ml. In
Half-life: 10 yr (reflects release of drug from combination with: Cholecalciferol (Fosa-
skeleton). max plus D) See Appendix B.
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ANURSING IMPLICATIONS ● Advise patient to eat a balanced diet and con-
sult health care professional about the needAssessment for supplemental calcium and vitamin D.

● Osteoporosis: Assess patients for low bone
● Encourage patient to participate in regular

mass before and periodically during therapy. exercise and to modify behaviors that in-
● Paget’s Disease: Assess for symptoms of Pa- crease the risk of osteoporosis (stop smok-

get’s disease (bone pain, headache, de- ing, reduce alcohol consumption).
creased visual and auditory acuity, increased

● Caution patient to use sunscreen and protec-
skull size). tive clothing to prevent photosensitivity re-

● Lab Test Considerations: Osteoporosis: actions.
Assess serum calcium before and periodically

● Advise patient to notify health care profes-
during therapy. Hypocalcemia and vitamin D sional if blurred vision, eye pain or inflamma-
deficiency should be treated before initiating tion occur.
alendronate therapy. May cause mild, tran-

● Advise female patient to notify health care
sient elevations of calcium and phosphate. professional if pregnancy is planned or sus-

● Paget’s Disease: Monitor alkaline phospha- pected or if she is breastfeeding.
tase before and periodically during therapy.

Evaluation/Desired OutcomesAlendronate is indicated for patients with al-
● Prevention of or decrease in the progressionkaline phosphatase twice the upper limit of

of osteoporosis in postmenopausal women.normal.
● Treatment of osteoporosis in men.

Potential Nursing Diagnoses
● Decrease in the progression of Paget’s

Risk for injury (Indications) disease.
● Treatment of corticosteroid-induced osteo-Implementation

porosis.● Do not confuse Fosamax (alendronate) with
Flomax (tamsulosin).

● PO: Administer first thing in the morning with
alfuzosin (al-fyoo-zo-sin)6–8 oz plain water 30 min before other medi-
Uroxatralcations, beverages, or food.
ClassificationPatient/Family Teaching
Therapeutic: urinary tract antispasmodics● Instruct patient on the importance of taking
Pharmacologic: peripherally acting antia-exactly as directed, first thing in the morning,
drenergics30 min before other medications, beverages,

or food. Waiting longer than 30 min will im- Pregnancy Category B
prove absorption. Alendronate should be tak-
en with 6–8 oz plain water (mineral water, Indications
orange juice, coffee, and other beverages de- Management of symptomatic benign prostatic
crease absorption). If a dose is missed, skip hyperplasia (BPH).
dose and resume the next morning; do not

Actiondouble doses or take later in the day. If a
Selectively blocks alpha1-adrenergic receptorsweekly dose is missed, take the morning after
in the lower urinary tract to relax smooth mus-remembered and resume the following week
cle in the bladder neck and prostate. Thera-on the chosen day. Do not take 2 tablets on
peutic Effects: Increased urine flow and de-the same day. Do not discontinue without
creased symptoms of BPH.consulting health care professional.

● Caution patient to remain upright for 30 min Pharmacokinetics
following dose to facilitate passage to stom- Absorption: 49% absorbed following oral ad-
ach and minimize risk of esophageal irrita- ministration; food enhances absorption.
tion. Advise patient to discontinue alendro- Distribution: Unknown.
nate and notify health care provider if pain or Metabolism and Excretion: Mostly metabo-
difficulty swallowing, retrosternal pain, or lized by the liver (CYP3A4 enzyme system); 69%
new/worsening heartburn occur. eliminated in feces, 24% in urine.

� = Canadian drug name.
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Half-life: 10 hr. and pulse frequently during initial dose ad-
justment and periodically thereafter. May oc-

TIME/ACTION PROFILE cur within a few hrs after initial doses and oc-
casionally thereafter.

ROUTE ONSET PEAK DURATION
● Rule out prostatic carcinoma before therapy;

PO-ER within hr 8 hr 24 hr symptoms are similar.

Potential Nursing DiagnosesContraindications/Precautions
Risk for injury (Side Effects)Contraindicated in: Hypersensitivity; Moder-
Noncompliance (Patient/Family Teaching)ate to severe hepatic impairment; Potent inhibi-

tors of the CYP3A4 enzyme system; Concurrent Implementation
use of other alpha-adrenergic blocking agents;

● PO: Administer with food at the same meal
Severe renal impairment; OB, Pedi: No indica- each day. Tablets must be swallowed whole;
tions for women and children. do not crush, break, or chew.
Use Cautiously in: Congenital or acquired QTc

Patient/Family Teachingprolongation or concurrent use of other drugs
● Instruct patient to take medication with theknown to prolong QTc; Mild hepatic impair-

same meal each day. Take missed doses asment; Geri: Consider age-related changes in
soon as remembered. If not remembered un-body mass, cardiac, renal and hepatic function
til next day, omit; do not double doses.when prescribing.

● May cause dizziness or drowsiness. Advise
Adverse Reactions/Side Effects patient to avoid driving or other activities re-
CNS: dizziness, fatigue, headache. Resp: bron- quiring alertness until response to the medi-
chitis, sinusitis, pharyngitis. CV: postural hypo- cation is known.
tension. GI: abdominal pain, constipation, dys-

● Caution patient to avoid sudden changes in
pepsia, nausea. GU: erectile dysfunction. position to decrease orthostatic hypotension.

● Advise patient to consult health care profes-Interactions
sional before taking any cough, cold, or aller-Drug-Drug: Ketoconazole, itraconazole,
gy remedies.and ritonavir � metabolism and significantly

● Instruct patient to notify health care profes-� levels and effects (concurrent use in con-
sional of medication regimen before anytraindicated). Levels are also � by
surgery.cimetidine, atenolol, and diltiazem. Alfuzo-

● Advise patient to notify health care profes-sin � levels and may � effects of atenolol
sional if frequent dizziness or fainting occurs.and diltiazem (monitor blood pressure and

● Emphasize the importance of follow-upheart rate). � risk of hypotension with antihy-
exams to evaluate effectiveness of medication.pertensives, nitrates, and acute ingestion of

● Geri: Assess risk for falls; implement fall pre-alcohol.
vention program and instruct patient andRoute/Dosage
family in preventing falls at home.PO (Adults): 10 mg once daily.

Evaluation/Desired OutcomesAvailability
● Decreased symptoms of benign prostatic hy-Extended-release tablets: 10 mg. Cost: perplasia.$229.96/90.

NURSING IMPLICATIONS aliskiren (a-lis-ki-ren)
TekturnaAssessment

● Assess patient for symptoms of benign pros- Classification
tatic hyperplasia (urinary hesitancy, feeling of Therapeutic: antihypertensives
incomplete bladder emptying, interruption of Pharmacologic: renin inhibitors
urinary stream, impairment of size and force

Pregnancy Category Cof urinary stream, terminal urinary dribbling,
straining to start flow, dysuria, urgency) be-
fore and periodically during therapy. Indications

● Assess patient for orthostatic reaction and Treatment of hypertension (alone or with other
syncope. Monitor BP (lying and standing) agents).
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AAction cally during therapy. Notify health care pro-
Inhibition of renin results in decreased forma- fessional of significant changes. If an exces-
tion of angiotensin II, a powerful vasoconstric- sive fall in BP occurs, place patient in a
tor. Therapeutic Effects: Decreased blood supine position and administer IV 0.9% NaCl,
pressure. if necessary. A transient hypotensive response

does not contraindicate further therapy.Pharmacokinetics
● Monitor frequency of prescription refills toAbsorption: Poorly absorbed (bioavailability

determine adherence.2.5%).
● Lab Test Considerations: May cause mi-Distribution: Unknown.

nor � in BUN, serum creatinine, potassium,Metabolism and Excretion: 2% excreted un-
uric acid, and creatine kinase.changed in urine, remainder is probably metab-

● May cause small � in hemoglobin and he-olized (CYP3A4 enzyme system).
matocrit.Half-life: 24 hr.

Potential Nursing DiagnosesTIME/ACTION PROFILE (antihypertensive
Noncompliance (Patient/Family Teaching)effect)
ImplementationROUTE ONSET PEAK DURATION
● Correct volume or sodium depletion prior to

PO unknown 2 wk 24 hr initiating therapy.
● PO: Administer at the same time each dayContraindications/Precautions

without regard to meals.Contraindicated in: Hypersensitivity; OB:
Known or suspected pregnancy (may cause fetal Patient/Family Teaching
injury or death). ● Instruct patient to take aliskiren as directed at
Use Cautiously in: Salt or volume depletion the same time each day, even if feeling better.
(correct before use); Severe renal impairment; Take missed doses as soon as remembered,
Pedi: Safe use not established. but not if almost time for next dose. Do not

double doses. Do not share medication withAdverse Reactions/Side Effects
others, even with same condition; may beResp: cough. GI: abdominal pain, diarrhea (�
harmful.in females and elderly), dyspepsia, reflux. Misc:

● May cause dizziness. Caution patient to lieANGIOEDEMA.
down and notify health care professional.Interactions
Also, avoid driving and other activities requir-Drug-Drug: Blood levels are � by irbesar-
ing alertness until response to aliskiren istan. Blood levels are � by atorvastatin and
known.ketoconazole. � blood levels and may � ef-

● Advise patient to report signs and symptomsfects of furosemide. Antihypertensive effects
of angioedema (swelling of face, extremities,may be � by other antihypertensives, di-
eyes, lips, tongue, difficulty swallowing oruretics, and nitrates. � risk of hyperkalemia
breathing) to health care professional imme-with ACE inhibitors in diabetic patients.
diately.Drug-Food: High fat meals significantly �

● Instruct patient to notify health care profes-absorption.
sional prior to taking other Rx, OTC, or her-

Route/Dosage bal products.
PO (Adults): 150 mg/day initially; may be in-

● Advise female patients to notify health care
creased to 300 mg/day. professional if pregnancy is planned or sus-
Availability pected or if breastfeeding. If pregnancy is de-
Tablets: 150 mg, 300 mg. tected, discontinue aliskiren as soon as pos-

sible.
NURSING IMPLICATIONS Evaluation/Desired Outcomes

● Decrease in blood pressure without appear-Assessment
ance of side effects. Antihypertensive effect is● Monitor blood pressure and pulse frequently

during initial dose adjustment and periodi- 90% attained by 2 wks.

� = Canadian drug name.
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rash), urticaria. Hemat: bone marrow depres-allopurinol (al-oh-pure-i-nole) sion. Misc: hypersensitivity reactions.
Alloprim, �Apo-Allopurinol, Lo-

Interactionspurin, �Purinol, Zyloprim
Drug-Drug: Use with mercaptopurine and

Classification azathioprine � bone marrow depressant
Therapeutic: antigout agents, antihyperuri- properties—doses of these drugs should be �.
cemics Use with ampicillin or amoxicillin � risk of
Pharmacologic: xanthine oxidase in- rash. Use with oral hypoglycemic agents and
hibitors warfarin � effects of these drugs. Use with

thiazide diuretics or ACE inhibitors � riskPregnancy Category C
of hypersensitivity reactions. Large doses of allo-
purinol may � risk of theophylline toxicity.Indications May � cyclosporine levels.

PO: Prevention of attack of gouty arthritis and
Route/Dosagenephropathy. PO, IV: Treatment of secondary
Management of Gouthyperuricemia, which may occur during treat-
PO (Adults and Children >10 yr): Initial-ment of tumors or leukemias.
ly—100 mg/day; increase at weekly intervalsAction based on serum uric acid (not to exceed 800

Inhibits the production of uric acid by inhibiting mg/day). Doses >300 mg/day should be given
the action of xanthine oxidase. Therapeutic in divided doses. Maintenance dose—100–
Effects: Lowering of serum uric acid levels. 200 mg 2–3 times daily. Doses of ≤300 mg may

be given as a single daily dose.Pharmacokinetics
Absorption: Well absorbed (80%) following Management of Secondary
oral administration. Hyperuricemia
Distribution: Widely distributed in tissue and PO (Adults and Children >10 yr): 600–800
breast milk. mg/day in 2–3 divided doses starting 1–2 days

before chemotherapy or radiation.Protein Binding: <1%.
PO (Children 6–10 yr): 10 mg/kg/day in 2–3Metabolism and Excretion: Metabolized to
divided doses (maximum 800 mg/day) or 300oxypurinol, an active compound with a long
mg daily in 2–3 divided doses.half-life. 12% excreted unchanged, 76% excret-
PO (Children <6 yr): 10 mg/kg/day in 2–3 di-ed as oxypurinol.
vided doses (maximum 800 mg/day) or 150 mgHalf-life: 1–3 hr (oxypurinol 18–30 hr).
daily in 3 divided doses.
IV (Adults and Children >10 yr): 200–400TIME/ACTION PROFILE (hypouricemic
mg/m2/day (up to 600 mg/day) as a single dailyeffect)
dose or in divided doses q 8–24 hr.
IV (Children <10 yr): 200 mg/m2/day initiallyROUTE ONSET PEAK DURATION
as a single daily dose or in divided doses q 8–24PO, IV 1–2 days 1–2 wk 1–3 wk
hr (maximum dose 600 mg/day).

†Duration after discontinuation of allopurinol Renal Impairment
(Adults and Children): CCr >50 ml/min—Contraindications/Precautions
No dosage change; CCr 10–50 ml/min—Re-Contraindicated in: Hypersensitivity.
duce dosage to 50% of recommended; CCr <10Use Cautiously in: Acute attacks of gout; Renal
ml/min—Reduce dosage to 30% of recom-insufficiency (dose reduction required if CCr
mended.<20 ml/min); Dehydration (adequate hydration

necessary); OB, Lactation: Rarely used; Geri: Availability (generic available)
Begin at lower end of dosage range. Tablets: 100 mg, 300 mg. Cost: Generic—

100 mg $12.99/100, 300 mg $22.99/100. In-Adverse Reactions/Side Effects
jection: 500 mg/vial.CV: hypotension, flushing, hypertension, brady-

cardia, and heart failure (reported with IV ad- NURSING IMPLICATIONSministration).
CNS: drowsiness. GI: diarrhea, hepatitis, nau- Assessment
sea, vomiting. GU: renal failure, hematuria. ● Monitor intake and output ratios. Decreased
Derm: rash (discontinue drug at first sign of kidney function can cause drug accumulation
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Aand toxic effects. Ensure that patient main- administer solutions that are discolored or
tains adequate fluid intake (minimum 2500– contain particulate matter. Concentration:
3000 ml/day) to minimize risk of kidney Not >6 mg/ml. Rate: Infusion should be ini-
stone formation. tiated 24–48 hr before start of chemotherapy

● Assess patient for rash or more severe hyper- known to cause tumor cell lysis. Rate of infu-
sensitivity reactions. Discontinue allopurinol sion depends on volume of infusate (100–
immediately if rash occurs. Therapy should 300 mg doses may be infused over 30 min-
be discontinued permanently if reaction is se- utes). May be administered as a single infu-
vere. Therapy may be reinstated after a mild sion or equally divided infusions at 6-, 8-, or
reaction has subsided, at a lower dose (50 12-hr intervals.
mg/day with very gradual titration). If skin ● Y-Site Compatibility: acyclovir, aminophyl-
rash recurs, discontinue permanently. line, aztreonam, bleomycin, bumetanide, bu-

● Gout: Monitor for joint pain and swelling. prenorphine, butorphanol, calcium gluco-
Addition of colchicine or NSAIDs may be nec- nate, carboplatin, cefazolin, cefotetan,
essary for acute attacks. Prophylactic doses of ceftazidime, ceftizoxime, ceftriaxone, cefu-
colchicine or an NSAID should be adminis- roxime, cisplatin, cyclophosphamide, dacti-
tered concurrently during the first 3–6 mo of nomycin, dexamethasone sodium phosphate,
therapy because of an increased frequency of doxorubicin liposome, enalaprilat, etopo-
acute attacks of gouty arthritis during early side, famotidine, filgrastim, fluconazole, flu-
therapy. darabine, fluorouracil, furosemide, ganciclo-

● Lab Test Considerations: Serum and vir, granisetron, heparin, hydrocortisone,
urine uric acid levels usually begin to � 2–3 hydromorphone, ifosfamide, lorazepam,
days after initiation of oral therapy. mannitol, mesna, methotrexate, metronida-

● Monitor blood glucose in patients receiving zole, mitoxandrone, morphine, piperacillin,
oral hypoglycemic agents. May cause hypo- potassium chloride, ranitidine, teniposide,
glycemia. thiotepa, ticarcillin/clavulanate, trimetho-

● Monitor hematologic, renal, and liver func- prim/sulfamethoxazole, vancomycin, vinblas-
tion tests before and periodically during ther- tine, vincristine, zidovudine.apy, especially during the first few months.

● Y-Site Incompatibility: amikacin, ampho-May cause � serum alkaline phosphatase, tericin B, carmustine, cefotaxime, chlorpro-bilirubin, AST, and ALT levels. � CBC and
mazine, cimetidine, clindamycin, cytarabine,platelets may indicate bone marrow depres-
dacarbazine, daunorubicin, diphenhydra-sion. � BUN, serum creatinine, and CCr may
mine, doxorubicin, doxycycline, droperidol,indicate nephrotoxicity. These are usually re-
floxuridine, gentamicin, haloperidol, idaru-versed with discontinuation of therapy.
bicin, imipenem/cilastatin, mechloretha-

Potential Nursing Diagnoses mine, meperidine, methylprednisolone sodi-
Acute pain (Indications) um succinate, metoclopramide, minocycline,

nalbuphine, ondansetron, prochlorperazine,Implementation
promethazine, sodium bicarbonate, strepto-● PO: May be administered after milk or meals

to minimize gastric irritation; give with plenty zocin, tobramycin, vinorelbine.
of fluid. May be crushed and given with fluid Patient/Family Teaching
or mixed with food for patients who have dif-

● Instruct patient to take allopurinol as direct-
ficulty swallowing. ed. Take missed doses as soon as remem-
IV Administration bered. If dosing schedule is once daily, do not

take if remembered the next day. If dosing● Intermittent Infusion: Diluent: Reconsti-
schedule is more than once a day, take up totute each 500 mg vial with 25 ml of sterile wa-
300 mg for the next dose.ter for injection. Solution should be clear and

● Instruct patient to continue taking allopurinolalmost colorless with only slight opalescence.
along with an NSAID or colchicine during anDilute to desired concentration with 0.9%
acute attack of gout. Allopurinol helps pre-NaCl or D5W. Administer within 10 hr of re-

constitution; do not refrigerate. Do not vent, but does not relieve, acute gout attacks.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Alkaline diet may be ordered. Urinary acidifi- 2D6); 13% excreted in feces as unchanged and
metabolized drug.cation with large doses of vitamin C or other
Half-life: 3–4 hr.acids may increase kidney stone formation

(see Appendix L). Advise patient of need for
TIME/ACTION PROFILE (Blood levels)increased fluid intake.

● May occasionally cause drowsiness. Caution ROUTE ONSET PEAK DURATION
patient to avoid driving or other activities re-

PO unknown 1–3 hr unknown
quiring alertness until response to drug is
known. Contraindications/Precautions

● Instruct patient to report skin rash, blood in Contraindicated in: Hypersensitivity; Isch-
urine, or influenza symptoms (chills, fever, emic cardiovascular, cerebrovascular, or pe-
muscle aches and pains, nausea, or vomiting) ripheral vascular syndromes; History of signifi-
to health care professional immediately; skin cant cardiovascular disease; Uncontrolled
rash may indicate hypersensitivity. hypertension; Should not be used within 24 hr

● Advise patient that large amounts of alcohol of other 5-HT1 agonists or ergot-type com-
increase uric acid concentrations and may pounds (dihydroergotamine); Basilar or hemi-
decrease the effectiveness of allopurinol. plegic migraine; Concurrent MAO-A inhibitor

● Emphasize the importance of follow-up therapy or within 2 wk of discontinuing MAO-A
exams to monitor effectiveness and side inhibitor therapy.
effects. Use Cautiously in: Cardiovascular risk factors

(hypertension, hypercholesterolemia, cigaretteEvaluation/Desired Outcomes
smoking, obesity, diabetes, strong family histo-

● Decreased serum and urinary uric acid lev-
ry, menopausal women or men >40 yr); useels. May take 2–6 wk to observe clinical im-
only if cardiovascular status has been evaluatedprovement in patients treated for gout.
and determined to be safe and first dose is ad-
ministered under supervision; Impaired hepatic
or renal function; OB, Lactation, Pedi: Safety notalmotriptan (al-moe-trip-tan)
established.Axert
Adverse Reactions/Side EffectsClassification
CNS: drowsiness, headache. CV: CORONARY ARTERYTherapeutic: vascular headache sup-
VASOSPASM, MI, myocardial ischemia, VENTRICULAR FI-pressants

Pharmacologic: 5-HT1 agonists BRILLATION, VENTRICULAR TACHYCARDIA. GI: dry mouth,
nausea. Neuro: paresthesia.

Pregnancy Category C
Interactions
Drug-Drug: Concurrent use with MAO-A in-Indications
hibitors increases blood levels and the risk ofAcute treatment of migraine headache.
adverse reactions (concurrent use or use within

Action 2 wk or MAO inhibitor is contraindicated). Con-
Acts as an agonist at specific 5-HT1 receptor sites current use with other 5-HT1 agonists or er-
in intracranial blood vessels and sensory trige- got-type compounds (dihydroergotamine)
minal nerves. Therapeutic Effects: Cranial may result in additive vasoactive properties
vessel vasoconstriction with associated de- (avoid use within 24 hr of each other). Concur-
crease in release of neuropetides and resultant rent use with SSRI antidepressants may result
decrease in migraine headache. in weakness, hyperreflexia, and incoordination.

Blood levels and effects may be increased by ke-Pharmacokinetics
toconazole, itraconazole, ritonavir, andAbsorption: Well absorbed following oral ad-
erythromycin (inhibitors of CYP3A4ministration (70%).
enzymes).Distribution: Unknown.

Metabolism and Excretion: 40% excreted Route/Dosage
unchanged in urine; 27% metabolized by mono- PO (Adults): 6.25–12.5 mg initially, may re-
amine oxidase-A (MAO-A); 12% metabolized by peat in 2 hr; not to exceed 2 doses per 24-hr
cytochrome P450 hepatic enzymes (3A4 and period.
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AHepatic/Renal Impairment pressure, drowsiness, dizziness, tiredness, or
PO (Adults): 6.25 mg initially, may repeat in 2 sickness develop discuss with health care
hr; not to exceed 2 doses per 24-hr period. professional at next visit.

● May cause dizziness or drowsiness. CautionAvailability
patient to avoid driving or other activities re-Tablets: 6.25 mg, 12.5 mg.
quiring alertness until response to medica-
tion is known.NURSING IMPLICATIONS

● Advise patient to avoid alcohol, which aggra-
Assessment vates headaches, during almotriptan use.
● Assess pain location, character, intensity, and ● Instruct patient to consult health care profes-

duration and associated symptoms (photo- sional before taking other prescription or
phobia, phonophobia, nausea, vomiting) OTC or herbal/alternative preparations.
during migraine attack. Evaluation/Desired Outcomes

Potential Nursing Diagnoses ● Relief of migraine attack.
Acute pain (Indications)

Implementation
alprazolam (al-pray-zoe-lam)

● PO: Tablets should be swallowed whole with
�Apo-Alpraz, �Novo-Alprazol, Ni-liquid.
ravam, �Nu-Alpraz, Xanax, XanaxPatient/Family Teaching XR

● Inform patient that almotriptan should only
Classificationbe used during a migraine attack. It is meant
Therapeutic: antianxiety agentsto be used for relief of migraine attacks but
Pharmacologic: benzodiazepinesnot to prevent or reduce the number of

attacks. Schedule IV
● Instruct patient to administer almotriptan as

soon as symptoms of a migraine attack ap- Pregnancy Category D
pear, but it may be administered any time
during an attack. If migraine symptoms re- Indications
turn, a second dose may be used. Allow at Treatment of Generalized Anxiety Disorder
least 2 hr between doses, and do not use (GAD). Panic Disorder. Management of anxiety
more than 2 doses in any 24-hr period. associated with depression. Unlabeled uses:

● If first dose does not relieve headache, addi- Management of symptoms of premenstrual syn-
tional almotriptan doses are not likely to be drome (PMS). Insomnia, irritable bowel syn-
effective; notify health care professional. drome (IBS) and other somatic symptoms asso-

● Caution patient not to take almotriptan within ciated with anxiety. Used as an adjunct with
24 hr of another vascular headache sup- acute mania, acute psychosis.
pressant. Action

● Advise patient that lying down in a darkened Acts at many levels in the CNS to produce anxio-room following almotriptan administration lytic effect. May produce CNS depression. Effectsmay further help relieve headache. may be mediated by GABA, an inhibitory neuro-
● Caution patient not to use almotriptan if she is

transmitter. Therapeutic Effects: Relief ofpregnant, suspects she is pregnant, plans to
anxiety.become pregnant, or is breastfeeding. Ade-
Pharmacokineticsquate contraception should be used during
Absorption: Well absorbed (90%) from the GItherapy.
tract; absorption is slower with extended-re-● Advise patient to notify health care profes-
lease tablets.sional prior to next dose of almotriptan if
Distribution: Widely distributed, crossespain or tightness in the chest occurs during
blood-brain barrier. Probably crosses the pla-use. If pain is severe or does not subside, no-
centa and enters breast milk. Accumulation istify health care professional immediately. If

feelings of tingling, heat, flushing, heaviness, minimal.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Metabolized by actions (dose adjustments may be necessary).
the liver (CYP3A4 enzyme system) to an active May � efficacy of levodopa. CYP3A4 induc-
compound that is subsequently rapidly metabo- ers (rifampin, carbamazepine, or barbitu-
lized. rates) � metabolism and � effects of alpraz-
Half-life: 12–15 hr. olam. Sedative effects may be � by

theophylline. Cigarette smoking � blood
TIME/ACTION PROFILE (sedation) levels and effects.

Drug-Natural Products: Kava kava, valeri-
ROUTE ONSET PEAK DURATION

an, or chamomile can � CNS depression.
PO 1–2 hr 1–2 hr up to 24 hr Drug-Food: Concurrent ingestion of grape-

fruit juice � blood levels.Contraindications/Precautions
Route/DosageContraindicated in: Hypersensitivity; Cross-

sensitivity with other benzodiazepines may exist; AnxietyPre-existing CNS depression; Severe uncon-
PO (Adults): 0.25–0.5 mg 2–3 times daily (nottrolled pain; Angle-closure glaucoma, obstruc-
>4 mg/day; begin with 0.25 mg 2–3 times dailytive sleep apnea, pulmonary disease; Pregnancy
in geriatric/debilitated patients).and lactation; Concurrent itraconazole or keto-

conazole; OB, Lactation: Use in pregnancy or Panic Attacks
lactation may cause CNS depression, flaccidity,

PO (Adults): 0.5 mg 3 times daily; may be in-feeding difficulties, and seizures in infant.
creased by 1 mg or less every 3–4 days as need-Use Cautiously in: Renal Impairment, Hepatic
ed (not >10 mg/day). Extended–release tab-dysfunction (� dose required); Concurrent use
lets (Xanax XR)—0.5–1 mg once daily in thewith nefazodone, fluvoxamine, cimetidine, flu-
morning, may be increased every 3–4 days byoxetine, hormonal contraceptives, propoxy-
not more than 1 mg/day; up to 10 mg/day (usualphene, diltiazem, isoniazid, erythromycin, clari-
range 3–6 mg/day).thromycin, grapefruit juice (� dose may be

necessary); History of suicide attempt or alco- Availability (generic available)
hol/drug dependence, debilitated patients (� Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg. Cost:
dose required); Pedi: Safety and efficacy not es- 0.25 mg $98.21/100, 0.5 mg $122.35/100, 1
tablished. Decreased dosage and frequent mon- mg $163.25/100, 2 mg $277.56/100. Exten-
itoring required; Geri: Elderly patients have in- ded-release tablets: 0.5 mg, 1 mg, 2 mg, 3
creased sensitivity to benzodiazepines. Appears mg. Orally disintegrating tablets (orange):
on Beers list and is associated with increased 0.25 mg, 0.5 mg, 1 mg, 2 mg.
risk of falls (� dose required) and excessive
CNS effects. NURSING IMPLICATIONS
Adverse Reactions/Side Effects Assessment
CNS: dizziness, drowsiness, lethargy, confusion,

● Assess degree and manifestations of anxiety
hangover, headache, mental depression, para- and mental status (orientation, mood, behav-
doxical excitation. EENT: blurred vision. GI: ior) prior to and periodically during therapy.
constipation, diarrhea, nausea, vomiting, weight

● Assess patient for drowsiness, light-head-
gain. Derm: rashes. Misc: physical depen- edness, and dizziness. These symptoms usu-
dence, psychological dependence, tolerance. ally disappear as therapy progresses. Dose

should be reduced if these symptoms persist.Interactions
● Geri: Assess CNS effects and risk of falls. Insti-Drug-Drug: Alcohol, antidepressants, oth-

tute falls prevention strategies.er benzodiazepines, antihistamines, and
● Prolonged high-dose therapy may lead to psy-opioid analgesics—concurrent use results in

� CNS depression. Hormonal contracep- chological or physical dependence. Risk is
tives, disulfiram, fluoxetine, isoniazid, greater in patients taking >4 mg/day. Restrict
metoprolol, propoxyphene, propranolol, the amount of drug available to patient. Ass-
valproic acid, CYP3A4 inhibitors (erythro- ess regularly for continued need for
mycin, ketoconazole, itraconazole, fluvox- treatment.
amine, cimetidine, nefazodone) � metab- ● Lab Test Considerations: Monitor CBC
olism of alprazolam, � blood levels and � its and liver and renal function periodically dur-
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Aing long-term therapy. May cause � hemato- cation is known. Geri: Instruct patient and
family how to reduce falls risk at home.crit and neutropenia.

● Advise patient to avoid drinking grapefruit● Toxicity and Overdose: Flumazenil is the
juice during therapy.antidote for alprazolam toxicity or overdose.

● Advise patient to avoid the use of alcohol or(Flumazenil may induce seizures in patients
other CNS depressants concurrently with al-with a history of seizures disorder or who are
prazolam. Instruct patient to consult healthon tricyclic antidepressants.)
care professional before taking Rx, OTC, or

Potential Nursing Diagnoses herbal products concurrently with this medi-
Anxiety (Indications) cation.
Risk for injury (Side Effects) ● Inform patient that benzodiazepines are usu-
Risk for falls (Side Effects) ally prescribed for short-term use and do not

cure underlying problems.Implementation
● Teach other methods to decrease anxiety (ex-● Do not confuse Xanax (alprazolam) with Zan-

ercise, support group, relaxation tech-tac (ranitidine).
niques).

● If early morning anxiety or anxiety between
● Advise patient to not share medication withdoses occurs, the same total daily dose

anyone.should be divided into more frequent in-
Evaluation/Desired Outcomestervals.
● Decreased sense of anxiety without CNS side● PO: May be administered with food if GI up-

effects.set occurs. Administer greatest dose at bed-
● Decreased frequency and severity of panictime to avoid daytime sedation.

attacks.● Tablets may be crushed and taken with food
● Decreased symptoms of premenstrual syn-or fluids if patient has difficulty swallowing.

drome.Do not crush, break, or chew extended-re-
lease tablets.

alteplase, See THROMBOLYTIC● Taper by 0.5 mg q 3 days to prevent with-
AGENTS.drawal. Some patients may require longer ta-

pering period (months).
● For orally disintegrating tablets: Remove

tablet from bottle with dry hands just prior to aluminum hydroxide
taking medication. Place tablet on tongue. AlternaGEL, Alu-Cap, �Alugel,
Tablet will dissolve with saliva; may also be Aluminet, Alu-Tab, Amphojel, Ba-
taken with water. Remove cotton from bottle salgel, Dialumeand reseal tightly to prevent moisture from

Classificationentering bottle. If only 1/2 tablet taken, discard
Therapeutic: antiulcer agents, hypophos-unused portion immediately; may not remain
phatemicsstable.
Pharmacologic: antacids, phosphate

Patient/Family Teaching binders
● Instruct patient to take medication exactly as

Pregnancy Category UKdirected; do not skip or double up on missed
doses. If a dose is missed, take within 1 hr;

Indicationsotherwise, skip the dose and return to regular
Lowering of phosphate levels in patients withschedule. If medication is less effective after a
chronic renal failure. Adjunctive therapy in thefew weeks, check with health care profes-
treatment of peptic, duodenal, and gastric ul-sional; do not increase dose. Abrupt with-
cers. Hyperacidity, indigestion, reflux esoph-drawal may cause sweating, vomiting, muscle
agitis.cramps, tremors, and seizures.

● May cause drowsiness or dizziness. Caution Action
patient to avoid driving and other activities re- Binds phosphate in the GI tract. Neutralizes gas-
quiring alertness until response to the medi- tric acid and inactivates pepsin. Therapeutic

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Effects: Lowering of serum phosphate levels. Antacid
Healing of ulcers and decreased pain associated PO (Adults): 500–1500 mg (5–30 ml) 3–6
with ulcers or gastric hyperacidity. Constipation times daily.
limits use alone in the treatment of ulcer dis- Availability (generic available)
ease. Frequently found in combination with Capsules: 475 mgOTC, 500 mgOTC. Tablets: 300
magnesium-containing compounds. mgOTC, 500 mgOTC, 600 mgOTC. Suspension: 320

mg/5 mlOTC, 450 mg/5 mlOTC, 600 mg/5 mlOTC, 675Pharmacokinetics
mg/5 mlOTC. In combination with: magne-Absorption: With chronic use, small amounts
sium carbonate, calcium carbonate, simethi-of aluminum are systemically absorbed.
cone, and mineral oil. See Appendix B.Distribution: If absorbed, aluminum distrib-

utes widely, crosses the placenta, and enters NURSING IMPLICATIONSbreast milk. Concentrates in the CNS with chron-
ic use. Assessment
Metabolism and Excretion: Mostly excreted ● Assess location, duration, character, and pre-
in feces. Small amounts absorbed are excreted cipitating factors of gastric pain.

● Lab Test Considerations: Monitor serumby the kidneys.
phosphate and calcium levels periodicallyHalf-life: Unknown.
during chronic use of aluminum hydroxide.

TIME/ACTION PROFILE ● May cause increased serum gastrin and de-
creased serum phosphate concentrations.

ROUTE ONSET PEAK DURATION
● In treatment of severe ulcer disease, guaiac

PO† hr–days days–wk days stools, and emesis, monitor pH of gastric sec-
PO‡ 15–30 min 30 min 30 min–3 hr retions.
†Hypophosphatemic effect Potential Nursing Diagnoses
‡Antacid effect Acute pain (Indications)

Constipation (Side Effects)Contraindications/Precautions
Contraindicated in: Severe abdominal pain of Implementation

● Antacids cause premature dissolution and ab-unknown cause.
sorption of enteric-coated tablets and may in-Use Cautiously in: Hypercalcemia; Hypophos-
terfere with absorption of other oral medica-phatemia; OB: Generally considered safe;
tions. Separate administration of aluminumchronic high-dose therapy should be avoided.
hydroxide and oral medications by at least 1–

Adverse Reactions/Side Effects 2 hr.
GI: constipation. F and E: hypophosphatemia.

● Tablets must be chewed thoroughly before
swallowing to prevent their entering small in-Interactions
testine in undissolved form. Follow with aDrug-Drug: Absorption of tetracyclines,
glass of water.chlorpromazine, iron salts, isoniazid, di-

● Shake liquid preparations well before pour-goxin, or fluoroquinolones may be de-
ing. Follow administration with water to en-creased. Salicylate blood levels may be de-
sure passage into stomach.creased. Quinidine, mexiletine, and

● Liquid dosage forms are considered more ef-amphetamine levels may be increased if
fective than tablets.enough antacid is ingested such that urine pH is

● Hypophosphatemic: For phosphate lower-increased.
ing, follow dose with full glass of water or

Route/Dosage fruit juice.
● Antacid: May be given in conjunction withHypophosphatemia

magnesium-containing antacids to minimize
PO (Adults): 1.9–4.8 g (30–40 ml of regular constipation, except in patients with renal
suspension or 15–20 ml of concentrated sus- failure. Administer 1 and 3 hr after meals and
pension) 3–4 times daily. at bedtime for maximum antacid effect.
PO (Children): 50–150 mg/kg/24 hr in 4–6 ● For treatment of peptic ulcer, aluminum hy-
divided doses; titrate to normal serum phos- droxide may be administered every 1–2 hr
phate levels. while the patient is awake or diluted with 2–3
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AIndicationsparts water and administered intragastrically
Symptomatic initial and adjunct treatment ofevery 30 min for 12 or more hr per day. Phy-
Parkinson’s disease. Prophylaxis and treatmentsician may order NG tube clamped after ad-
of influenza A viral infections.ministration.

● For reflux esophagitis, administer 15 ml 20– Action
40 min after meals and at bedtime. Potentiates the action of dopamine in the CNS.

Prevents penetration of influenza A virus intoPatient/Family Teaching
host cell. Therapeutic Effects: Relief of Par-● Instruct patient to take aluminum hydroxide
kinson’s symptoms. Prevention and decreasedexactly as directed. If on a regular dosing
symptoms of influenza A viral infection.schedule and a dose is missed, take as soon

as remembered if not almost time for next Pharmacokinetics
dose; do not double doses. Absorption: Well absorbed from the GI tract.

● Advise patient not to take aluminum hydrox- Distribution: Distributed to various body tis-
ide within 1–2 hr of other medications with- sues and fluids. Crosses blood-brain barrier and
out consulting health care professional. enters breast milk.

● Advise patients to check label for sodium Metabolism and Excretion: Excreted un-
content. Patients with CHF or hypertension, changed in the urine.
or those on sodium restriction, should use Half-life: 10–28 hr.
low-sodium preparations.

● Inform patients of potential for constipation TIME/ACTION PROFILE (antiparkinson
from aluminum hydroxide. effect)

● Hypophosphatemia: Patients taking alumi-
ROUTE ONSET PEAK DURATIONnum hydroxide for hyperphosphatemia

should be taught the importance of a low- PO within 48 hr up to 2 wk unknown
phosphate diet.

Contraindications/Precautions● Antacid: Caution patient to consult health
Contraindicated in: Hypersensitivity.care professional before taking antacids for
Use Cautiously in: Seizure disorders; Livermore than 2 wk if problem is recurring, if
disease; Psychiatric problems; Congestive hearttaking other medications, if relief is not ob-
failure; Renal impairment (dosage reduction/tained, or if symptoms of gastric bleeding
increased dosing interval required if CCr ≤50(black tarry stools, coffee-ground emesis)
ml/min); May increase susceptibility to rubellaoccur.
infections; OB, Lactation: Safety not established;Evaluation/Desired Outcomes
Geri: Increased sensitivity to adverse effects.

● Decrease in serum phosphate levels.
Adverse Reactions/Side Effects● Decrease in GI pain and irritation.
CNS: ataxia, dizziness, insomnia, anxiety, confu-● Increase in the pH of gastric secretions. In
sion, depression, drowsiness, psychosis, sei-treatment of peptic ulcer, antacid therapy
zures. GI: nausea, vomiting, anorexia, constipa-should be continued for at least 4–6 wk after

symptoms have disappeared because there is tion. EENT: blurred vision, dry mouth. Resp:
no correlation between disappearance of dyspnea. CV: hypotension, CHF, edema. GU:
symptoms and healing of ulcers. urinary retention. Derm: mottling, livedo reti-

cularis, rashes. Hemat: leukopenia, neutrope-
nia.

amantadine (a-man-ta-deen)
InteractionsSymmetrel
Drug-Drug: Concurrent use of antihista-

Classification mines, phenothiazines, quinidine, disopy-
Therapeutic: antiparkinson agents, anti- ramide, and tricyclic antidepressants may
virals increase anticholinergic effects (dry mouth,

blurred vision, constipation). Increased risk ofPregnancy Category C
adverse CNS reactions with alcohol. Increased

� = Canadian drug name.
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risk of CNS stimulation with other CNS stimu- ● Parkinson’s Disease: Assess akinesia, ri-
gidity, tremors, and gait disturbances beforelants.
and throughout therapy.Route/Dosage

● Influenza Prophylaxis or Treatment:
Parkinson’s Disease Monitor respiratory status (rate, breath
PO (Adults): 100 mg 1–2 times daily (up to sounds, sputum) and temperature periodi-
400 mg/day). cally. Supportive treatment is indicated if

symptoms occur.Influenza A Viral Infection
● Toxicity and Overdose: Symptoms of tox-PO (Adults and Children >12 yr): Treat- icity include CNS stimulation (confusion,ment—200 mg/day as a single dose or 100 mg mood changes, tremors, seizures, arrhyth-

bid (not >100 mg/day in geriatric patients); mias, and hypotension). There is no specific
Prophylaxis—100 mg/day in 1–2 divided antidote, although physostigmine has been
doses. used to reverse CNS effects.
PO (Children 10–12 yr): 100 mg q 12 hr or 5

Potential Nursing Diagnosesmg/kg/day in 1–2 divided doses; not to exceed
Impaired physical mobility200 mg/day.
Risk for infection (Indications)PO (Children 1–9 yr): 5 mg/kg/day in 1–2 di-

vided doses; not to exceed 150 mg/day. Implementation
● Do not confuse amantadine with rimantidineRenal Impairment

or ranitidine.PO (Adults): CCr 30–50 ml/min—200 mg on
● PO: Do not administer last dose of medica-the first day, then 100 mg once daily; CCr 15–29

tion near bedtime; may produce insomnia inml/min—200 mg on the first day, then 100 mg
some patients.every other day; <15 ml/min or hemodialysis

● Administering amantadine in divided dosespatients—200 mg once every 7 days.
may decrease CNS side effects.

Availability (generic available)
● The contents of capsules may be mixed with

Liquid-filled capsules: 100 mg. Tablets: food or fluids if the patient has difficulty swal-
100 mg. Syrup (raspberry flavor): 50 mg/5 lowing.
ml.

● Antiviral Prophylaxis: Treatment should
be started in anticipation of contact or asNURSING IMPLICATIONS soon as possible after exposure and continue
for at least 10 days following exposure. Infec-Assessment
tious period is just before onset of symptoms● Monitor blood pressure periodically. Assess
to up to 1 wk after. If vaccine is unavailable orpatient for drug-induced orthostatic hypo-
contraindicated, may be administered up totension.
90 days to protect from repeated exposures.● Monitor vital signs and mental status periodi-

● May be used with inactivated influenza A viruscally during first few days of dosage adjust-
vaccine until protective antibody responsement in patients receiving >200 mg daily;
develops. Administer for 2–3 wk after vaccineside effects are more likely.
has been given.● Assess for CHF (peripheral edema, weight

● Antiviral Treatment: Administer as soon asgain, dyspnea, rales/crackles, jugular venous
possible after onset of symptoms and con-distention), especially in patients on chronic
tinue for 24–48 hr after symptoms disappear.therapy or with a history of CHF.

● Assess patient for the appearance of a diffuse Patient/Family Teaching
red mottling of the skin (livedo reticularis), ● Advise patient to take medication around the
especially in the lower extremities or on ex- clock as directed and not to skip doses or
posure to cold. Disappears with continued double up on missed doses. If a dose is
therapy but may not completely resolve until missed, do not take within 4 hr of the next
2–12 wk after therapy has been discontinued. dose.

● Geri: Monitor intake and output closely in ● May cause dizziness or blurred vision. Advise
geriatric patients. May cause urinary reten- patient to avoid driving or other activities that
tion. Report significant discrepancy or blad- require alertness until response to the drug is
der distention. known.
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A● Advise patient to make position changes slow- cancer in which the radiation port includes a
large portion of the parotid glands.ly to minimize orthostatic hypotension.

● Inform patient that frequent mouth rinses, Action
good oral hygiene, and sugarless gum or can- Converted by alkaline phosphatase in tissue to a
dy may decrease dry mouth. Consult health free thiol compound that binds and detoxifies
care professional if dry mouth persists for >2 damaging metabolites of cisplatin and reactive
wk. oxygen species generated by radiation. Thera-

● Advise patient to confer with health care pro- peutic Effects: Decreased renal damage from
fessional before taking OTC medications, es- cisplatin. Decreased severity of xerostomia fol-

lowing radiation for head and neck cancer.pecially cold remedies, or drinking alcoholic
beverages. Pharmacokinetics

● Instruct patient to notify health care profes- Absorption: IV administration results in com-
sional if confusion, mood changes, difficulty plete bioavailability.
with urination, edema and shortness of Distribution: Unknown.
breath, or worsening of Parkinson’s disease Metabolism and Excretion: Rapidly cleared
symptoms occurs. from plasma; converted to cytoprotective com-

● Antiviral: Instruct patient and family to noti- pounds by alkaline phosphatase in tissues.
fy health care professional if influenza symp- Half-life: 8 min.
toms occur when amantadine is used as pro-

TIME/ACTION PROFILEphylaxis or if symptoms do not improve in a
few days when product is used for treatment. ROUTE ONSET PEAK DURATION

● Parkinson’s Disease: Advise patient that up
IV unknown unknown unknownto 2 wk of therapy may be needed for full ben-

efit of medication. Notify health care profes- Contraindications/Precautions
sional if medication gradually loses its effec- Contraindicated in: Known sensitivity to ami-
tiveness. Amantadine should be tapered nothiol compounds; Hypotension or dehydra-
gradually; abrupt withdrawal may precipitate tion; Lactation: Use an alternative to breast milk;
a parkinsonian crisis. Concurrent antineoplastic therapy for other tu-

mors (especially malignancies of germ cellEvaluation/Desired Outcomes
origin).

● Decrease in akinesia and rigidity. Full thera-
Use Cautiously in: OB, Pedi: Safety not estab-peutic effects may require 2 wk of therapy.
lished; Geri: Geriatric patients or patients with

● Absence or reduction of influenza A
cardiovascular disease have increased risk ofsymptoms. adverse reactions.

Adverse Reactions/Side Effectsamcinonide, See CORTICOSTEROIDS CNS: dizziness, somnolence. EENT: sneezing.(TOPICAL/LOCAL). CV: hypotension. GI: hiccups, nausea, vomiting.
Derm: flushing. F and E: hypocalcemia. Misc:
allergic reactions including ANAPHYLAXIS, STEVENS-
JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS, TOXO-amifostine (a-mi-fos-teen)
DERMA, ERYTHEMA MULTIFORMA, EXFOLIATIVE DERMATITISEthyol
(� when used as a radioprotectant), chills.

Classification
InteractionsTherapeutic: cytoprotective agents
Drug-Drug: Concurrent use of antihyperten-

Pregnancy Category C sives � risk of hypotension.

Route/Dosage
Indications

Reduction of Renal Damage with CisplatinReduces renal toxicity from cisplatin. Reduces
the incidence of moderate to severe xerostomia IV (Adults): 910 mg/m2 once daily, within 30
from postoperative radiation for head and neck min before chemotherapy; if full dose is poorly

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tolerated, subsequent doses should be de- late matter. Solution is stable for 5 hr at room
temperature or 24 hr if refrigerated. Con-creased to 740 mg/m2.
centration: Adults: dilute dose to a final

Reduction of Xerostomia from Radiation volume of 50 ml; Children: 5–40 mg/ml.
IV (Adults): 200 mg/m2 once daily, as a 3-min- Rate: For renal toxicity: Administer over 15
ute infusion starting 15–30 min before standard min within 30 min before chemotherapy ad-
fraction radiation therapy. ministration. Longer infusion times are not as

well tolerated. For xerostomia: AdministerAvailability
over 3 min starting 15–30 min prior to radia-Powder for injection: 500 mg/vial.
tion therapy.

● Y-Site Compatibility: amikacin, amino-NURSING IMPLICATIONS
phylline, ampicillin, ampicillin/sulbactam,

Assessment aztreonam, bleomycin, bumetanide, bupre-
● Monitor blood pressure before and every 5 norphine, butorphanol, calcium gluconate,

min during infusion. Discontinue antihyper- carboplatin, carmustine, cefazolin, cefotax-
tensives 24 hr prior to treatment. If significant ime, cefotetan, cefoxitin, ceftazidime, cefti-
hypotension requiring interruption of therapy zoxime, ceftriaxone, cefuroxime, cimetidine,
occurs, place patient in Trendelenburg posi- ciprofloxacin, clindamycin, cyclophospha-

mide, cytarabine, dacarbazine, dactinomycin,tion and administer an infusion of 0.9% NaCl
daunorubicin, diphenhydramine, dobuta-using a separate IV line. If blood pressure re-
mine, docetaxel, dopamine, doxorubicin,turns to normal in 5 min and patient is
doxycycline, droperidol, enalaprilat, etopo-asymptomatic, infusion may be resumed so
side, famotidine, floxuridine, fluconazole,that full dose may be given.
fludarabine, fluorouracil, furosemide, genta-● Assess fluid status before administration. Cor-
micin, gemcitabine, granisetron, haloperidol,rect dehydration before instituting therapy.
heparin, hydrocortisone, hydromorphone,Nausea and vomiting are frequent and may be
idarubicin, ifosfamide, imipenem/cilastatin,severe. Prophylactic antiemetics including
leucovorin, lorazepam, magnesium sulfate,dexamethasone 20 mg IV and a serotonin-an-
mannitol, mechlorethamine, meperidine,tagonist antiemetic (ondansetron, dolase-
mesna, methotrexate, methylprednisolone,tron, granisetron, palonosetron) should be
metoclopramide, metronidazole, mitomycin,administered before and during infusion.
mitoxantrone, morphine, nalbuphine, on-Monitor fluid status closely.
dansetron, pemetrexed, piperacillin, potassi-

● Observe patient for signs and symptoms of
um chloride, promethazine, ranitidine, sodi-anaphylaxis (rash, pruritus, laryngeal edema,
um bicarbonate, streptozocin, teniposide,wheezing). Discontinue the drug and notify
thiotepa, ticarcillin/clavulanate, tobramycin,physician or other health care professional
trimethoprim/sulfamethoxazole, trimetre-immediately if these problems occur. Keep
xate, vancomycin, vinblastine, vincristine, zi-epinephrine, an antihistamine, and resuscita-
dovudine.tion equipment close by in case of an anaphy-

● Y-Site Incompatibility: acyclovir, ampho-lactic reaction.
tericin B, cefoperazone, chlorpromazine, cis-

● Xerostomia: Assess patient for dry mouth
platin, ganciclovir, prochlorperazine.and mouth sores periodically during therapy.

● Additive Incompatibility: Do not mix with
● Lab Test Considerations: Monitor serum

other solutions or medications.calcium concentrations before and periodi-
Patient/Family Teachingcally during therapy. May cause hypocalce-
● Explain the purpose of amifostine infusion tomia. Calcium supplements may be necessary.

patient.Potential Nursing Diagnoses
● Inform patient that amifostine may cause hy-Risk for injury (Indications)

potension, nausea, vomiting, flushing, chills,
Implementation dizziness, somnolence, hiccups, and

sneezing.IV Administration
● Intermittent Infusion: Diluent: Reconsti- Evaluation/Desired Outcomes

tute with 9.7 ml of sterile 0.9% NaCl. Dilute ● Prevention of renal toxicity associated with
further with 0.9% NaCl. Do not administer so- repeated administration of cisplatin in pa-
lutions that are discolored or contain particu- tients with ovarian cancer.
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A● Decreased severity of xerostomia from radia- duction may be required); Disseminated intra-
tion treatment of head and neck cancer. vascular coagulation (should be used

concurrently with heparin); OB, Lactation: Safe-
ty not established; Pedi: Do not use productsamikacin, See AMINOGLYCOSIDES.
containing benzyl alcohol with neonates.

Adverse Reactions/Side Effects
amiloride, See DIURETICS CNS: dizziness, malaise. EENT: nasal stuffiness,
(POTASSIUM-SPARING). tinnitus. CV: arrhythmias, hypotension (IV

only). GI: anorexia, bloating, cramping, diar-
rhea, nausea. GU: diuresis, renal failure. MS:
myopathy.aminocaproic acid
Interactions(a-mee-noe-ka-pro-ik)
Drug-Drug: Concurrent use with estrogens,Amicar, epsilon aminocaproic
conjugated may result in a hypercoagulableacid
state. Concurrent use with clotting factors may

Classification � risk of thromboses.
Therapeutic: hemostatic agents Route/DosagePharmacologic: fibrinolysis inhibitors

Acute Bleeding Syndromes due to Elevated
Pregnancy Category C Fibrinolytic Activity

PO (Adults): 5 g 1st hr, followed by 1–1.25 g qIndications
hr for 8 hr or until hemorrhage is controlled; orManagement of acute, life-threatening hemor-
6 g over 24 hr after prostate surgery (not >30 g/rhage due to systemic hyperfibrinolysis or uri-
day).nary fibrinolysis. Unlabeled uses: Prevention
IV (Adults): 4–5 g over 1st hr, followed by 1 g/of recurrent subarachnoid hemorrhage. Pre-
hr for 8 hr or until hemorrhage is controlled; orvention of bleeding following oral surgery in he-
6 g over 24 hr after prostate surgery (not >30 g/mophiliacs. Management of severe hemorrhage
day).caused by thrombolytic agents.
PO, IV (Children): 100 mg/kg or 3 g/m2 over

Action 1st hr, followed by continuous infusion of 33.3
Inhibits activation of plasminogen. Therapeu- mg/kg/hr; or 1 g/m2/hr (total dosage not >18 g/
tic Effects: Inhibition of fibrinolysis. Stabiliza- m2/24 hr).
tion of clot formation.

Subarachnoid Hemorrhage
Pharmacokinetics

PO (Adults): To follow IV—3 g q 2 hr (36 g/Absorption: Rapidly absorbed following oral
day). If no surgery is performed, continue foradministration.
21 days after bleeding stops, then decrease to 2Distribution: Widely distributed.
g q 2 hr (24 g/day) for 3 days, then 1 g q 2 hrMetabolism and Excretion: Mostly eliminat-
(12 g/day) for 3 days.ed unchanged by the kidneys.
IV (Adults): 36 g/day for 10 days followed byHalf-life: Unknown.
PO.

TIME/ACTION PROFILE (peak blood levels) Prevention of Bleeding Following Oral Sur-
gery in HemophiliacsROUTE ONSET PEAK DURATION
PO (Adults): 75 mg/kg (up to 6 g) immediatelyPO unknown 2 hr N/A
after procedure, then q 6 hr for 7–10 days; syr-IV unknown 2 hr N/A
up may also be used as an oral rinse of 1.25 g (5

Contraindications/Precautions ml) 4 times a day for 7–10 days.
Contraindicated in: Active intravascular IV, PO (Children): Also for epistaxis—50–
clotting. 100 mg/kg/dose administered IV every 6 hr for
Use Cautiously in: Upper urinary tract bleed- 2–3 days starting 4 hr before the procedure. Af-
ing; Cardiac, renal, or liver disease (dosage re- ter completion of IV therapy, aminocaproic acid

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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should be given as 50–100 mg/kg/dose orally hemorrhage. Concentration: 20 mg/ml.
Rate: Single doses: Administer over 1 hr.every 6 hr for 5–7 days.
Rapid infusion rate may cause hypotension,Availability bradycardia, or other arrhythmias.Tablets: 500 mg. Syrup (raspberry flavor):

● Continuous Infusion: Administer IV solu-
1.25 g/5 ml. Injection: 250 mg/ml. tion using infusion pump to ensure accurate

dose. Administer via slow IV infusion. Rate:NURSING IMPLICATIONS Initial dose may be followed by a continuous
infusion of 1–1.25 g/hr in adults or 33.3 mg/Assessment
kg/hr in children.● Monitor blood pressure, pulse, and respira-

● Additive Incompatibility: Do not admixtory status as indicated by severity of
with other medications.bleeding.

● Monitor for overt bleeding every 15–30 min. Patient/Family Teaching
● Monitor neurologic status (pupils, level of ● Instruct patient to notify the nurse immediate-

consciousness, motor activity) in patients ly if bleeding recurs or if thromboembolic
with subarachnoid hemorrhage. symptoms develop.

● Monitor intake and output ratios frequently; ● IV: Caution patient to make position changes
slowly to avoid orthostatic hypotension.notify physician if significant discrepancies

occur. Evaluation/Desired Outcomes
● Assess for thromboembolic complications

● Cessation of bleeding.
(especially in patients with history). Notify

● Prevention of rebleeding in subarachnoid
physician of positive Homans’ sign, leg pain hemorrhage without occurrence of unde-
and edema, hemoptysis, dyspnea, or chest sired clotting.
pain.

● Lab Test Considerations: Monitor plate-
let count and clotting factors prior to and pe- AMINOGLYCOSIDES
riodically throughout therapy in patients with amikacin (am-i-kay-sin)
systemic fibrinolysis. Amikin

● � CPK, AST, and serum aldolase may indi-
gentamicin† (jen-ta-mye-sin)cate myopathy.
�Cidomycin, Garamycin, G-My-● May � serum potassium.
cin, JenamicinPotential Nursing Diagnoses

Ineffective tissue perfusion (Indications) kanamycin (kan-a-mye-sin)
Risk for injury (Indications, Side Effects) Kantrex
Implementation neomycin (neo-oh-mye-sin)
● Do not confuse Amicar (aminocaproic acid) Neo-Fradin

with Amikin (amikacin).
streptomycin (strep-toe-mye-sin)● PO: Syrup may be used as an oral rinse,

swished for 30 sec 4 times/day for 7–10 days tobramycin† (toe-bra-mye-sin)
for the control of bleeding during dental and Nebcin, TOBI
oral surgery in hemophilic patients. Small

Classificationamounts may be swallowed, except during 1st
Therapeutic: anti-infectivesand 2nd trimesters of pregnancy. Syrup may
Pharmacologic: aminoglycosidesbe applied with an applicator in children or

unconscious patients. Pregnancy Category C (gentamicin, topi-
cal use of others), D (amikacin, kana-IV Administration
mycin, neomycin, streptomycin, tobra-● IV: Stabilize IV catheter to minimize throm-
mycin)bophlebitis. Monitor site closely.
†See Appendix C for ophthalmic use● Intermittent Infusion: Diluent: Do not

administer undiluted. Dilute initial 4–5 g
dose in 250 ml of sterile water for injection, Indications
0.9% NaCl, D5W, or LR. Do not dilute with Amikacin, gentamicin, kanamycin, and to-
sterile water in patients with subarachnoid bramycin: Treatment of serious gram-negative
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IV rapid 15–30 min† 6–24 hr Abacillary infections and infections caused by sta-
phylococci when penicillins or other less toxic *All parenterally administered aminoglycosides
drugs are contraindicated. Streptomycin: In †Postdistribution peak occurs 30 min after the end of a
combination with other agents in the manage- 30-min infusion and 15 min after the end of a 1-hr in-
ment of active tuberculosis. Neomycin: Used fusion
orally to prepare the GI tract for surgery, to de- Contraindications/Precautionscrease the number of ammonia-producing bac- Contraindicated in: Hypersensitivity to ami-teria in the gut as part of the management of he- noglycosides; Most parenteral products containpatic encephalopathy, and to treat diarrhea bisulfites and should be avoided in patients withcaused by Escherichia coli. Tobramycin by known intolerance; Products containing benzylinhalation: Management of Pseudomonas ae- alcohol should be avoided in neonates; Intesti-ruginosa in cystic fibrosis patients. Gentami-

nal obstruction (neomycin only).cin, streptomycin: In combination with other
Use Cautiously in: Renal impairment (doseagents in the management of serious enterococ-
adjustments necessary; blood level monitoringcal infections. Gentamicin IV: Prevention of in-
useful in preventing ototoxicity and nephrotox-fective endocarditis. Gentamicin (topical),
icity); Hearing impairment; Neuromuscular dis-tobramycin (ophthalmic): Treatment of lo-
eases such as myasthenia gravis; Obese patientscalized infections caused by susceptible organ-
(dose should be based on ideal body weight);isms. Unlabeled uses: Amikacin: In combina-
OB: Tobramycin and streptomycin may causetion with other agents in the management of
congenital deafness; Lactation: Safety not estab-Mycobacterium avium complex infections.
lished; Pedi: Neonates have increased risk of

Action neuromuscular blockade; cautious use due to
Inhibits protein synthesis in bacteria at level of difficulty in assessing auditory and vestibular
30S ribosome. Therapeutic Effects: Bacterici- function and immature renal function; Geri:
dal action. Spectrum: Most aminoglycosides Cautious use in geriatric patients due to diffi-
notable for activity against P. aeruginosa, Kleb- culty in assessing auditory and vestibular func-
siella pneumoniae, E. coli, Proteus, Serratia, tion and age-related renal impairment.
Acinetobacter, Staphylococcus aureus. In

Adverse Reactions/Side Effectstreatment of enterococcal infections, synergy
CNS: ataxia, vertigo. EENT: ototoxicity (vestibu-with a penicillin is required. Streptomycin and
lar and cochlear). GU: nephrotoxicity. GI: Neo-amikacin also active against Mycobacterium.
mycin— diarrhea, nausea, vomiting. F and E:

Pharmacokinetics hypomagnesemia. MS: muscle paralysis (high
Absorption: Well absorbed after IM adminis- parenteral doses). Neuro: � neuromuscular
tration. IV administration results in complete blockade. Resp: apnea. Misc: hypersensitivity
bioavailability. Some absorption follows admin- reactions.
istration by other routes. Minimal systemic ab-

Interactionssorption with neomycin (may accumulate in pa-
Drug-Drug: Inactivated by penicillins andtients with renal failure).
cephalosporins when coadministered to pa-Distribution: Widely distributed throughout
tients with renal insufficiency. Possible respira-extracellular fluid; cross the placenta; small
tory paralysis after inhalation anesthetics oramounts enter breast milk. Poor penetration
neuromuscular blocking agents. � inci-into CSF (� when meninges are inflammed).
dence of ototoxicity with loop diuretics. � in-Metabolism and Excretion: Excretion is
cidence of nephrotoxicity with other nephro->90% renal.
toxic drugs. Neomycin may � anticoagulantHalf-life: 2–4 hr (increased in renal impair-
effects of warfarin. Neomycin may � absorp-ment).
tion of digoxin and methotrexate.

TIME/ACTION PROFILE (blood levels*)
Route/Dosage

ROUTE ONSET PEAK DURATION
Amikacin

PO (neo- rapid 1–4 hr N/A
IM, IV (Adults and Children): 5 mg/kg q 8 hrmycin)

IM rapid 30–90 min 6–24 hr or 7.5 mg/kg q 12 hr (not to exceed 1.5 g/day).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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M. avium complex—7.5–15 mg/kg/day divid- Renal Impairment
ed q 12–24 hr. IM, IV (Adults): 7.5 mg/kg; further dosing and

intervals determined by blood level monitoringIM, IV (Neonates): Loading dose –10 mg/kg;
and assessment of renal function.Maintenance dose—7.5 mg/kg q 12 hr.

Renal Impairment Neomycin
IM, IV (Adults): Loading dose –7.5 mg/kg, PO (Adults): Preoperative intestinal antisep-
further dosing based on blood level monitoring sis—1 g q hr for 4 doses, then 1 g q 4 hr for 5
and renal function assessment. doses or 1 g at 1 PM, 2 PM, and 11 PM on day

before surgery; Hepatic encephalopathy—1–Gentamicin
3 g q 6 hr for 5–6 days; may be followed by 4 g/Many regimens are used; most involve dosing
day chronically.adjusted on the basis of blood level monitoring
PO (Children): Preoperative intestinal anti-and assessment of renal function.
sepsis—15 mg/kg q 4 hr for 2 days or 25 mg/kgIM, IV (Adults): 1–2 mg/kg q 8 hr (up to 6
at 1 PM, 2 PM, and 11 PM on day before surgery;mg/kg/day in 3 divided doses); Once-daily dos- Hepatic encephalopathy—12.5–25 mg/kg q 6ing (unlabeled)—4–7 mg/kg q 24 hr. hr for 5–6 days (maximum dose = 12 g/day).IM, IV (Children >5 yr): 2–2.5 mg/kg/dose q

8 hr. Once daily—5–7.5 mg/kg/dose q 24 hr. Streptomycin
Cystic fibrosis—2.5–3.3 mg/kg/dose q 6–8 IM (Adults): Tuberculosis—1 g/day initially,
hr. Hemodialysis—1.25–1.75 mg/kg/dose decreased to 1 g 2–3 times weekly; Other infec-
postdialysis. tions—250 mg–1 g q 6 hr or 500 mg–2 g q 12
IM, IV (Children 1 mo-5 yr): 2.5 mg/kg/dose hr.
q 8 hr. Once daily—5–7.5 mg/kg/dose q 24 hr. IM (Children): Tuberculosis—20 mg/kg/day
Cystic fibrosis—2.5–3.3 mg/kg/dose q 6–8 (not to exceed 1 g/day); Other infections—5–
hr. Hemodialysis—1.25–1.75 mg/kg/dose 10 mg/kg q 6 hr or 10–20 mg/kg q 12 hr.
postdialysis.

Renal ImpairmentIM, IV (Neonates full term and/or >1 wk):
IM (Adults): 1 g initially, further dosing deter-Weight <1200 g—2.5 mg/kg/dose q 18–24 hr.
mined by blood level monitoring and assess-Weight 1200–2000 g—2.5 mg/kg/dose q 8–12
ment of renal function.hr. Weight >2000 g—2.5 mg/kg/dose q 8 hr.

ECMO—2.5 mg/kg/dose q 18 hr, subsequent Tobramycin
doses based on serum concentrations. Once IM, IV (Adults): 1–2 mg/kg q 8 hr or 4–6.6
daily—3.5–5 mg/kg/dose q 24 hr. mg/kg/day q 24 hr.
IM, IV (Neonates premature and/or ≤1 IM, IV (Adults): 3–6 mg/kg/day in 3 divided
wk): Weight <1000 g—3.5 mg/kg/dose q 24 doses, or 4–6.6 mg/kg once daily.
hr. Weight 1000–1200 g—2.5 mg/kg/dose q IM, IV (Children >5 yr): 6–7.5 mg/kg/day di-
18–24 hr. Weight >1200 g—2.5 mg/kg/dose q vided q 8 hr, up to 13 mg/kg/day divided q 6–8
12 hr. Once daily—3.5–4 mg/kg/dose q 24 hr. hr in cystic fibrosis patients (dosing interval may
IT (Adults): 4–8 mg/day. vary from q 6 hr–q 24 hr, depending on clinical
IT (Infants >3 months and Children): 1–2 situation).
mg/day. IM, IV (Children 1 month-5 yr): 7.5 mg/kg/
IT (Neonates): 1 mg/day. day divided q 8 hr, up to 13 mg/kg/day divided q
Topical (Adults and Children >1 month): 6–8 hr in cystic fibrosis.
Apply cream or ointment 3–4 times daily. IM, IV (Neonates): Preterm <1000 g —3.5

mg/kg/dose q 24 hr. 0–4 weeks, <1200 g—2.5Renal Impairment
mg/kg/dose q 18 hr. Postnatal age <7 days—IM, IV (Adults): Initial dose of 2 mg/kg. Sub-
2.5 mg/kg/dose q 12 hr. Postnatal age >7sequent doses/intervals based on blood level
days,1200–2000 g—2.5 mg/kg/dose q 8–12monitoring and renal function assessment.
hr. Postnatal age >7 days, >2000 g —2.5 mg/

Kanamycin kg/dose q 8 hr.
IM, IV (Adults and Children and Infants): 5 Inhaln (Adults and Children): Standard
mg/kg q 8 hr or 7.5 mg/kg q 12 hr (not to ex- dose: 40–80 mg 2–3 times/day; High dose: 300
ceed 15 mg/kg/day). mg twice daily for 28 days, then off for 28 days,
Inhaln (Adults): 250 mg 2–4 times daily. then repeat cycle.
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AOphth (Adults and Children >2 months): cranial nerve dysfunction is associated with
Apply 0.5’’ ribbon into the affected eye 2–3 persistently elevated peak aminoglycoside
times/day; for severe infections, apply q 3–4 hr. levels. Discontinue aminoglycosides if tinni-

tus or subjective hearing loss occurs.Renal Impairment
● Monitor intake and output and daily weight toIM, IV (Adults): 1 mg/kg initially, further dos-

assess hydration status and renal function.ing determined by blood level monitoring and
assessment of renal function. ● Assess patient for signs of superinfection (fev-

er, upper respiratory infection, vaginal itch-Availability
ing or discharge, increasing malaise, diar-Amikacin rhea). Report to physician or other healthInjection: 50 mg/ml, 62.5 mg/ml, 250 mg/ml.
care professional.

Gentamicin
● Hepatic Encephalopathy: Monitor neuro-

Injection: 10 mg/ml, 40 mg/ml. Premixed in- logic status. Before administering oral medi-
jection: 40 mg/50 ml, 60 mg/50 ml, 60 mg/100 cation, assess patient’s ability to swallow.
ml, 70 mg/50 ml, 80 mg/50 ml, 80 mg/100 ml,

● Lab Test Considerations: Monitor renal90 mg/100 ml, 100 mg/50 ml, 100 mg/100 ml, function by urinalysis, specific gravity, BUN,120 mg/100 ml. Topical cream: 0.1%. Topi-
creatinine, and CCr before and duringcal ointment: 0.1%.
therapy.

Kanamycin
● May cause � BUN, AST, ALT, serum alkaline

Injection: 37.5 mg/ml, 250 mg/ml, 333.3 mg/ phosphatase, bilirubin, creatinine, and LDH
ml. concentrations.
Neomycin

● May cause � serum calcium, magnesium,
Oral solution: 125 mg/5 ml. Tablets: 500 mg. potassium, and sodium concentrations
In combination with: other topical antibiot- (streptomycin and tobramycin).
ics or anti-inflammatory agents for skin, ear,

● Toxicity and Overdose: Monitor blood
and eye infections. See Appendix B. levels periodically during therapy. Timing of
Streptomycin blood levels is important in interpreting re-
Injection: �500 mg/ml, 1 g. sults. Draw blood for peak levels 1 hr after IM
Tobramycin injection and 30 min after a 30-min IV infu-
Injection: 10 mg/ml, 40 mg/ml, 1.2-g vial. sion is completed. Draw trough levels just be-
Nebulizer solution: 300 mg/5 ml in 5-ml am- fore next dose. Peak level for amikacin and
pules. Ophthalmic solution: 3 mg/ml in 5-ml kanamycin is 20–30 mcg/ml; trough level
container. Ophthalmic ointment: 3 mg/g in should be <10 mcg/ml. Peak level for genta-
3.5-g tube. micin and tobramycin should not exceed

10 mcg/ml; trough level should not exceed 2NURSING IMPLICATIONS mcg/ml. Peak level for streptomycin should
not exceed 25 mcg/ml.Assessment

● Assess patient for infection (vital signs, Potential Nursing Diagnoses
wound appearance, sputum, urine, stool, Risk for infection (Indications)
WBC) at beginning of and throughout Disturbed sensory perception (auditory) (Side
therapy. Effects)

● Obtain specimens for culture and sensitivity
Implementationbefore initiating therapy. First dose may be
● Do not confuse Amikin (amikacin) with Ami-given before receiving results.

car (aminocaproic acid).● Evaluate eighth cranial nerve function by au-
● Keep patient well hydrated (1500–2000 ml/diometry before and throughout therapy.

day) during therapy.Hearing loss is usually in the high-frequency
● Preoperative Bowel Prep: Neomycin isrange. Prompt recognition and intervention

usually used in conjunction with erythromy-are essential in preventing permanent dam-
cin, a low-residue diet, and a cathartic orage. Also monitor for vestibular dysfunction

(vertigo, ataxia, nausea, vomiting). Eighth enema.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● PO: Neomycin may be administered without ● Y-Site Compatibility: acyclovir, aldesleu-
regard to meals. kin, amifostine, amiodarone, amsacrine,

● IM: IM administration should be deep into a atracurium, aztreonam, bivalirudin, cefep-
well-developed muscle. Alternate injection ime, ceftazidime, ciprofloxacin, cisatracuri-
sites. um, cyclophosphamide, cytarabine, dapto-

mycin, dexmedetomidate, diltiazem,Amikacin docetaxel, doxapram, doxorubicin liposome,
IV Administration enalaprilat, esmolol, etoposide, famotidine,

● Intermittent Infusion: Diluent: Dilute fenoldopam, fluconazole, fludarabine, fos-
with D5W, D10W, 0.9% NaCl, dextrose/saline carnet, gemcitabine, granisetron, hydromor-
combinations, or LR. Solution may be pale phone, insulin, labetalol, lansoprazle, levo-
yellow without decreased potency. Stable for floxacin, linezolid, lorazepam, magnesium
24 hr at room temperature. Concentra- sulfate, melphalan, meperidine, meropenem,
tion: 10 mg/ml. Rate: Infuse over 30–60 midazolam, milrinone, morphine, multivita-
min for adults and children and over 1–2 hr mins, nicardipine, ondansetron, paclitaxel,
in infants. pancuronium, perphenazine, remifentanil,

● Syringe Incompatibility: heparin, panto- sargramostim, tacrolimus, teniposide, theo-
prazole. phylline, thiotepa, tolazoline, vecuronium, vi-

● Y-Site Compatibility: acyclovir, aldesleu- norelbine, vitamin B complex with C, zido-
kin, amifostine, amiodarone, amsacrine, ani- vudine.
dulafungin, aztreonam, bivalirudin, cefep- ● Y-Site Incompatibility: allopurinol, am-
ime, ceftazidime, cisatracurium, photericin B cholesteryl sulfate, azithromy-
cyclophosphamide, dexamethasone sodium cin, drotrecogin, furosemide, heparin, idaru-
phosphate, dexmedetomidate, diltiazem, do- bicin, indomethacin, pemetrexed, propofol,
cetaxel, enalaprilat, esmolol, etoposide, fen- warfarin.
oldopam, filgrastim, fluconazole, fludara- ● Additive Compatibility: atracurium, az-
bine, foscarnet, furosemide, gemcitabine, treonam, bleomycin, cimetidine, ciprofloxa-
granisetron, hydromorphone, idarubicin, la- cin, metronidazole, ofloxacin, ranitidine.
betalol, lansoprazole, levofloxacin, linezolid, ● Additive Incompatibility: amphotericin B,
lorazepam, magnesium sulfate, melphalan, heparin.
meperidine, midazolam, milrinone, mor-

Kanamycinphine, nicardipine, ondansetron, paclitaxel,
IV Administrationpemetrexed, perphenazine, remifentanil, sar-

gramostim, teniposide, thiotepa, vinorelbine, ● Intermittent Infusion: Diluent: Dilute
warfarin, zidovudine. each 500 mg in 100–200 ml or each 1 g in

● Y-Site Incompatibility: allopurinol sodi- 200–400 ml of D5W, D10W, D5/0.9% NaCl,
um, amophotericin B cholesteryl sulfate, azi- 0.9% NaCl, or LR. Dilute in a proportionately
thromycin, hetastarch, propofol. If aminogly- smaller volume for pediatric patients. Dark-
cosides and penicillins or cephalosporins ening of solution does not alter potency.
must be administered concurrently, adminis- Concentration: 2.5–5 mg/ml. Rate: In-
ter in separate sites, at least 1 hr apart. fuse slowly over 30–60 min.

● Additive Incompatibility: Manufacturer ● Syringe Incompatibility: heparin.
does not recommend admixing. ● Y-Site Compatibility: cyclophosphamide,

furosemide, hydromorphone, magnesiumGentamicin sulfate, meperidine, morphine, perphena-
IV Administration zine, potassium chloride, vitamin B complex

● Intermittent Infusion: Diluent: Dilute with C.
each dose with D5W, 0.9% NaCl, or LR. Also ● Additive Incompatibility: Manufacturer
available in commercially mixed piggyback does not recommend admixing with other an-
injections. Do not use solutions that are dis- tibacterial agents.
colored or that contain a precipitate. Con-

Tobramycincentration: 10 mg/ml. Rate: Infuse slowly
IV Administrationover 30 min–2 hr.

● Syringe Incompatibility: ampicillin, hepa- ● Intermittent Infusion: Diluent: Dilute
rin, pantoprazole. each dose in 50–100 ml of D5W, D10W, D5/
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A0.9% NaCl, 0.9% NaCl, Ringer’s, or LR. Stable ointment. Apply occlusive dressing only if di-
for 24 hr at room temperature, 96 hr if refrig- rected by health care professional. Patient
erated. Also available in commercially mixed should assess skin and inform health care
piggyback injections. Concentration: 10 professional if skin irritation develops or in-
mg/ml. Rate: Infuse slowly over 30–60 min fection worsens.
in both adult and pediatric patients. ● Inhaln: Instruct patient to take inhalation

● Syringe Incompatibility: clindamycin, twice daily as close to 12 hr apart as possible;
heparin, pantoprazole. not <6 hr apart. Administer over 10–15 min

● Y-Site Compatibility: acyclovir, aldesleu- period using a hand-held PARI LC PLUS reus-
kin, amifostine, amiodarone, amsacrine, az- able nebulizer with a DeVilbiss Pulmo-Aide
treonam, bivalirudin, cefepime, ceftazidime, compressor. Do not mix with dornase alpha
ciprofloxacin, cisatracurium, cyclophospha- in nebulizer. Instruct patient on multiple
mide, dexmedetomidine, diltiazem, docetax- therapies to take others first and use tobra-
el, doxorubicin liposome, enalaprilat, esmo- mycin last. Tobramycin-induced broncho-
lol, etoposide, fenoldopam, filgrastim, spasm may be reduced if tobramycin is ad-
fluconazole, fludarabine, foscarnet, furosem- ministered after bronchodilators. Instruct

patient to sit or stand upright during inhala-ide, gemcitabine, granisetron, hydromor-
tion and breathe normally through mouth-phone, insulin, labetalol, linezolid, magne-
piece of nebulizer. Nose clips may help pa-sium sulfate, melphalan, meperidine,
tient breath through mouth.midazolam, milrinone, morphine, nicardi-

pine, perphenazine, remifentanil, tacrolimus, Evaluation/Desired Outcomes
teniposide, theophylline, thiotepa, tolazoline,

● Resolution of the signs and symptoms of in-
vinorelbine, zidovudine. fection. If no response is seen within 3–5

● Y-Site Incompatibility: allopurinol, am- days, new cultures should be taken.
photericin B cholesteryl sulfate, azithromy-

● Prevention of infection in intestinal surgery
cin, drotrecogin, heparin, hetastarch, indom- (neomycin).
ethacin, lansoprazole, pemetrexed, propofol, ● Improved neurologic status in hepatic en-
sargramostim. cephalopathy (neomycin).

● Additive Incompatibility: Manufacturer ● Endocarditis prophylaxis (gentamicin).
recommends administering separately; do
not admix. aminophylline, See

● Topical: Cleanse skin before application. BRONCHODILATORS (XANTHINES).Wear gloves during application.

Patient/Family Teaching
● Instruct patient to report signs of hypersensi- HIGH ALERT

tivity, tinnitus, vertigo, hearing loss, rash, diz-
amiodaroneziness, or difficulty urinating.
(am-ee-oh-da-rone)● Advise patient of the importance of drinking
Cordarone, Paceroneplenty of liquids.

● Teach patients with a history of rheumatic Classification
heart disease or valve replacement the impor- Therapeutic: antiarrhythmics (class III)
tance of using antimicrobial prophylaxis be-

Pregnancy Category Dfore invasive medical or dental procedures.
● PO: Instruct patient to take neomycin as di-

rected for full course of therapy. Take missed Indications
doses as soon as possible if not almost time Life-threatening ventricular arrhythmias unre-
for next dose; do not take double doses. sponsive to less toxic agents. Unlabeled uses:

● Caution patient that neomycin may cause nau- PO: Management of supraventricular tachyar-
sea, vomiting, or diarrhea. rhythmias. IV: As part of the Advanced Cardiac

● Topical: Instruct patient to wash affected Life Support (ACLS) and Pediatric Advanced Life
skin gently and pat dry. Apply a thin film of Support (PALS) guidelines for the management

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effectsof ventricular fibrillation/pulseless ventricular
CNS: confusional states, disorientation, halluci-tachycardia after cardiopulmonary resuscita-
nations, dizziness, fatigue, malaise, headache,tion and defibrillation have failed; also for other
insomnia. EENT: corneal microdeposits, ab-life-threatening tachyarrhythmias.
normal sense of smell, dry eyes, optic neuritis,Action
optic neuropathy, photophobia. Resp: ADULT RES-Prolongs action potential and refractory period.
PIRATORY DISTRESS SYNDROME (ARDS), PULMONARY FIBRO-Inhibits adrenergic stimulation. Slows the sinus
SIS, PULMONARY TOXICITY. CV: CHF, WORSENING OF AR-rate, increases PR and QT intervals, and de-
RHYTHMIAS, bradycardia, hypotension. GI: LIVERcreases peripheral vascular resistance (vasodi-
FUNCTION ABNORMALITIES, anorexia, constipation,lation). Therapeutic Effects: Suppression of
nausea, vomiting, abdominal pain, abnormalarrhythmias.
sense of taste. GU: decreased libido, epididymi-

Pharmacokinetics tis. Derm: TOXIC EPIDERMAL NECROLYSIS (rare), pho-
Absorption: IV administration results in com- tosensitivity, blue discoloration. Endo: hypothy-
plete bioavailability. Slowly and variably ab- roidism, hyperthyroidism. Neuro: ataxia,
sorbed from the GI tract (35–65%). involuntary movement, paresthesia, peripheral
Distribution: Distributed to and accumulates neuropathy, poor coordination, tremor.
slowly in body tissues. Reaches high levels in fat,

Interactionsmuscle, liver, lungs, and spleen. Crosses the pla-
Drug-Drug: Increased risk of QT prolonga-centa and enters breast milk.
tions with fluoroquinolones, macrolides,Protein Binding: 96% bound to plasma
and azole antifungals (undertake concurrentproteins.
use with caution). � blood levels and may leadMetabolism and Excretion: Metabolized by
to toxicity from digoxin (� dose of digoxin bythe liver, excreted into bile. Minimal renal ex-
50%). � blood levels and may lead to toxicitycretion. One metabolite has antiarrhythmic ac-
from other class I antiarrhythmics (quini-tivity.
dine, procainamide, mexiletine, lidocaine,Half-life: 13–107 days.
or flecainide—� doses of other drugs by

TIME/ACTION PROFILE (suppression of 30–50%). � blood levels of cyclosporine,
ventricular arrhythmias) dextromethorphan, methotrexate, pheny-

toin, and theophylline. Phenytoin � amio-
ROUTE ONSET PEAK DURATION darone blood levels. � activity of warfarin (�
PO 2–3 days 3–7 hr wks–mos dose of warfarin by 33–50%). � risk of brady-

(up to 2–3 arrhythmias, sinus arrest, or AV heart block with
mos) beta blockers or calcium channel block-

IV 2 hr 3–7 hr unknown
ers. Cholestyramine may � amiodarone
blood levels. Cimetidine and ritonavir �Contraindications/Precautions
amiodarone blood levels. Risk of myocardialContraindicated in: Patients with cardiogenic
depression is � by volatile anesthetics.shock; Severe sinus node dysfunction; 2nd- and
Drug-Natural Products: St. John’s wort in-3rd-degree AV block; Bradycardia (has caused
duces enzymes that metabolize amiodar-syncope unless a pacemaker is in place); Hyper-
one; may � levels and effectiveness. Avoidsensitivity to amiodarone or iodine; OB: Can
concurrent use.cause fetal hypo- or hyperthyroidism; Lactation:
Drug-Food: Grapefruit juice inhibits en-Enters breast milk and can cause harm to the
zymes in the GI tract that metabolize amiodar-neonate; use an alternative to breast milk; Pedi:
one resulting in � levels and risk of toxicity;Safety not established; products containing ben-
avoid concurrent use.zyl alcohol should not be used in neonates.

Use Cautiously in: History of CHF; Thyroid dis- Route/Dosage
orders; Corneal refractive laser surgery; Severe

Ventricular Arrhythmiaspulmonary or liver disease; Geri: Appears on
Beers list. Potential to affect QT interval and PO (Adults): 800–1600-mg/day in 1–2 doses
cause torsades de pointes. Initiate therapy at the for 1–3 wk, then 600–800 mg/day in 1–2 doses
low end of the dosing range due to decreased for 1 mo, then 400 mg/day maintenance dose.
hepatic, renal, or cardiac function; comorbid PO (Children): 10 mg/kg/day (800 mg/1.72
disease; or other drug therapy. m2/day) for 10 days or until response or adverse
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Areaction occurs, then 5 mg/kg/day (400 mg/ closely during IV therapy. Report bradycardia
1.72 m2/day) for several weeks, then decreased or increase in arrhythmias promptly; patients
to 2.5 mg/kg/day (200 mg/1.72 m2/day) or low- receiving IV therapy may require slowing
est effective maintenance dose. rate, discontinuing infusion, or inserting a
IV (Adults): 150 mg over 10 min, followed by temporary pacemaker.
360 mg over the next 6 hr and then 540 mg over ● Assess for signs of pulmonary toxicity (rales/
the next 18 hr. Continue infusion at 0.5 mg/min crackles, decreased breath sounds, pleuritic
until oral therapy is initiated. If arrhythmia re- friction rub, fatigue, dyspnea, cough, wheez-
curs, a small loading infusion of 150 mg over 10 ing, pleuritic pain, fever, hemoptysis, hypox-
min should be given; in addition, the rate of the ia). Chest x-ray and pulmonary function tests
maintenance infusion may be increased. Con- are recommended before therapy. Monitor
version to initial oral therapy—If duration of chest x-ray every 3–6 mo during therapy to
IV infusion was <1 wk, oral dose should be detect diffuse interstitial changes or alveolar
800–1600 mg/day; if IV infusion was 1–3 wk, infiltrates. Bronchoscopy or gallium radionu-
oral dose should be 600–800 mg/day; if IV infu- clide scan may also be used for diagnosis.
sion was >3 wk, oral dose should be 400 mg/ Usually reversible after withdrawal, but fatali-
day. ACLS guidelines for pulseless VFib/ ties have occurred.
VTach—300 mg IV push, may repeat once after ● IV: Assess for signs and symptoms of ARDS
3–5 min with 150 mg IV push (maximum cu- throughout therapy. Report dyspnea, tachy-
mulative dose 2.2 g/24 hr; unlabeled). pnea, or rales/crackles promptly. Bilateral,
IV: Intraosseous (Children and infants): diffuse pulmonary infiltrates are seen on
PALS guidelines for pulseless VFib/VTach 5 chest x-ray.
mg/kg as a bolus; perfusion tachycardia—5 ● Monitor blood pressure frequently. Hypoten-
mg/kg loading dose over 20–60 min (maximum sion usually occurs during first several hours
of 15 mg/kg/day; unlabeled). of therapy and is related to rate of infusion. If

hypotension occurs, slow rate.Supraventricular Tachycardia
● PO: Assess for neurotoxicity (ataxia, proxi-PO (Adults): 600–800 mg/day for 1 wk or un-

mal muscle weakness, tingling or numbnesstil desired response occurs or side effects devel-
in fingers or toes, uncontrolled movements,op, then decrease to 400 mg/day for 3 wk, then
tremors); common during initial therapy, butmaintenance dose of 200–400 mg/day.
may occur within 1 wk to several months ofPO (Children): 10 mg/kg/day (800 mg/1.72
initiation of therapy and may persist for morem2/day) for 10 days or until response or side ef-
than 1 yr after withdrawal. Dose reduction isfects occur, then 5 mg/kg/day (400 mg/1.72 m2/
recommended. Assist patient during ambula-day) for several weeks, then decreased to 2.5
tion to prevent falls.mg/kg/day (200 mg/1.72 m2/day) or lowest ef-

● Ophthalmic exams should be performed be-fective maintenance dose.
fore and regularly during therapy and when-Availability (generic available) ever visual changes (photophobia, halosTablets: 200 mg, 400 mg. Cost: 200 mg around lights, decreased acuity) occur. May$235.39/60. Injection: 50 mg/ml in 3-, 9-, and cause permanent loss of vision.18-ml vials. Cost: 50 mg $1057.13/10 ampules.

● Assess for signs of thyroid dysfunction, espe-
cially during initial therapy. Lethargy; weightNURSING IMPLICATIONS
gain; edema of the hands, feet, and periorbi-

Assessment tal region; and cool, pale skin suggest hypo-
● Monitor ECG continuously during IV therapy thyroidism and may require decrease in dose

or initiation of oral therapy. Monitor heart or discontinuation of therapy and thyroid
rate and rhythm throughout therapy; PR pro- supplementation. Tachycardia; weight loss;
longation, slight QRS widening, T-wave am- nervousness; sensitivity to heat; insomnia;
plitude reduction with T-wave widening and and warm, flushed, moist skin suggest hyper-
bifurcation, and U waves may occur. QT pro- thyroidism and may require discontinuation
longation may be associated with worsening of therapy and treatment with antithyroid
of arrhythmias and should be monitored agents.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Lab Test Considerations: Monitor liver ● Direct IV: Diluent: Administer undiluted.
May also be diluted in 20–30 ml of D5W orand thyroid functions before and periodically
0.9% NaCl. Concentration: 50 mg/ml.throughout therapy. Drug effects persist long
Rate: Administer IV push.after discontinuation. Thyroid function ab-

● Intermittent Infusion: Diluent: Dilutenormalities are common, but clinical thyroid
150 mg of amiodarone in 100 ml of D5W. In-dysfunction is uncommon.
fusion stable for 2 hr in PVC bag. Concen-● Monitor AST, ALT, and alkaline phosphatase
tration: 1.5 mg/ml. Rate: Infuse over 10at regular intervals during therapy, especially
min. Do not administer IV push.in patients receiving high maintenance dose.

● Continuous Infusion: Diluent: Dilute 900If liver function studies are 3 times normal or
mg (18 ml) of amiodarone in 500 ml of D5W.double in patients with elevated baseline lev-
Infusion stable for 24 hr in glass or polyolefinels or if hepatomegaly occurs, dose should be
bottle. Concentration: Solution above: 1.8reduced.
mg/ml. Concentration may range from 1–6

● May cause asymptomatic elevations in ANA ti-
mg/ml (concentrations >2 mg/ml must beter concentrations.
administered via central venous catheter).

Potential Nursing Diagnoses Rate: Infuse at a rate of 1 mg/min for the first
Decreased cardiac output (Indications) 6 hr, then decrease infusion rate to 0.5 mg/
Impaired gas exchange (Side Effects) min and continue until oral therapy initiated.

● Y-Site Compatibility: amikacin, amphoter-Implementation
icin B, atracurium, atropine, bumetanide,● High Alert: IV vasoactive medications are
calcium chloride, calcium gluconate, caspo-inherently dangerous; fatalities have oc-
fungin, ceftizoxime, ceftriaxone, cefuroxime,curred from medication errors involving am-
ciprofloxacin, clindamycin, daptomycin, dex-iodarone. Before administering, have second
medetomidine, diltiazem, dobutamine, dop-practitioner check original order, dose cal-
amine, doxycycline, epinephrine, eptifiba-culations, and infusion pump settings. Pa-
tide, erythromycin lactobionate, esmolol,tients should be hospitalized and monitored
famotidine, fenoldopam, fentanyl, flucona-closely during IV therapy and initiation of oral
zole, gentamicin, granisetron, insulin, iso-therapy. IV therapy should be administered
proterenol, labetalol, lepirudin, lidocaine, li-only by physicians experienced in treating
nezolid, lorazepam, methylprednisolone,life-threatening arrhythmias. Do not confuse
metronidazole, midazolam, milrinone, mor-amiodarone with inamrinone, formerly
phine, nesiritide, nitroglycerin, norepineph-called amrinone.
rine, palonosetron, penicillin G potassium,

● Hypokalemia and hypomagnesemia may de-
phenylephrine, potassium chloride, procain-crease effectiveness or cause additional ar-
amide, quinupristin/dalfopristin, rifampin,rhythmias; correct before therapy.
tacrolimus, tirofiban, tobramycin, vancomy-

● Monitor closely when converting from IV to cin, vasopressin, vecuronium, voriconazole.oral therapy, especially in geriatric patients.
● Y-Site Incompatibility: aminophylline, bi-

● PO: May be administered with meals and in valirudin, ceftazidime, digoxin, ertapenem,
divided doses if GI intolerance occurs or if heparin, imipenem-cilastatin, levofloxacin,
daily dose exceeds 1000 mg. micafungin, piperacillin/tazobactam, potassi-
IV Administration um phosphates, sodium bicarbonate.

● Additive Incompatibility: aminophylline,● IV: Administer via volumetric pump; drop
heparin, sodium bicarbonate.size may be reduced, causing altered dosing

with drop counter infusion sets. Patient/Family Teaching
● Administer through an in-line filter. ● Instruct patient to take amiodarone as direct-
● Infusions exceeding 2 hr must be adminis- ed. Patient should read the Medication

tered in glass or polyolefin bottles to prevent Guide prior to first dose and with each Rx re-
adsorption. However, polyvinyl chloride fill. If a dose is missed, do not take at all. Con-
(PVC) tubing must be used during adminis- sult health care professional if more than two
tration because concentrations and infusion doses are missed.
rate recommendations have been based on ● Advise patient to avoid drinking grapefruit
PVC tubing. juice during therapy.
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AAction● Inform patient that side effects may not ap-
Potentiates the effect of serotonin and norepi-pear until several days, weeks, or years after
nephrine in the CNS. Has significant anticholin-initiation of therapy and may persist for sever-
ergic properties. Therapeutic Effects: Antide-al months after withdrawal.
pressant action.● Teach patients to monitor pulse daily and re-

port abnormalities. Pharmacokinetics
● Advise patients that photosensitivity reactions Absorption: Well absorbed from the GI tract.

may occur through window glass, thin cloth- Distribution: Widely distributed.
ing, and sunscreens. Protective clothing and Protein Binding: 95% bound to plasma
sunblock are recommended during and for 4 proteins.
months after therapy. If photosensitivity oc- Metabolism and Excretion: Extensively me-
curs, dosage reduction may be useful. tabolized by the liver. Some metabolites have an-

● Inform patients that bluish discoloration of tidepressant activity. Undergoes enterohepatic
the face, neck, and arms is a possible side ef- recirculation and secretion into gastric juices.
fect of this drug after prolonged use. This is Probably crosses the placenta and enters breast
usually reversible and will fade over several milk.
months. Notify health care professional if this Half-life: 10–50 hr.
occurs.

TIME/ACTION PROFILE (antidepressant● Instruct male patients to notify health care
effect)professional if signs of epididymitis (pain and

swelling in scrotum) occur. May require re-
ROUTE ONSET PEAK DURATIONduction in dose.
PO 2–3 wk (up 2–6 wk days–wks● Instruct patient to notify health care profes-

to 30 days)sional of medication regimen before treat-
IM 2–3 wk 2–6 wk days–wks

ment or surgery.
● Emphasize the importance of follow-up Contraindications/Precautions

exams, including chest x-ray and pulmonary Contraindicated in: Angle-closure glaucoma;
function tests every 3–6 mo and ophthalmic Known history of QTc prolongation, recent MI,
exams after 6 mo of therapy, and then an- heart failure.
nually. Use Cautiously in: May � risk of suicide at-

tempt/ideation especially during dose earlyEvaluation/Desired Outcomes
treatment or dose adjustment; risk may be● Cessation of life-threatening ventricular ar-
greater in children or adolescents; Patients withrhythmias. Adverse effects may take up to 4
pre-existing cardiovascular disease; Prostaticmonths to resolve.
hyperplasia (increased risk of urinary reten-
tion); History of seizures (threshold may be �);
OB: Use only if clearly needed and maternalamitriptyline
benefits outweigh risk to fetus Lactation: May(a-mee-trip-ti-leen)
cause sedation in infant; Pedi: Safety not estab-�Apo-Amitriptyline, Elavil, �Le-
lished in children <12 yr; Geri: Appears onvate, �Novotriptyn
Beers list. Geriatric patients are at increased

Classification risk of adverse reactions including falls secon-
Therapeutic: antidepressants dary to sedative and anticholinergic effects.
Pharmacologic: tricyclic antidepressants

Adverse Reactions/Side Effects
Pregnancy Category C CNS: lethargy, sedation. EENT: blurred vision,

dry eyes, dry mouth. CV: ARRHYTHMIAS, hypoten-
Indications sion, ECG changes. GI: constipation, hepatitis,
Depression. Unlabeled uses: Anxiety, insom- paralytic ileus, increased appetite, weight gain.
nia, treatment-resistant depression. Chronic GU: urinary retention, � libido. Derm: photo-
pain syndromes (i.e., fibromyalgia, neuropathic sensitivity. Endo: changes in blood glucose, gy-
pain/chronic pain, headache, low back pain). necomastia. Hemat: blood dyscrasias.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions time initially, slowly increased to 100 mg/day as
Drug-Drug: Amitriptyline is metabolized in the a single bedtime dose or divided doses.
liver by the cytochrome P450 2D6 enzyme, and Availability (generic available)
its action may be affected by drugs that compete Tablets: 10 mg, 25 mg, 50 mg, 75 mg, 100 mg,for metabolism by this enzyme, including other 150 mg. Cost: Generic—10 mg $13.32/100,antidepressants, phenothiazines, carbam- 25 mg $12.22/100, 50 mg $14.20/100, 75 mgazepine, class 1C antiarrhythmics including

$12.21/100, 100 mg $12.21/100, 150 mgpropafenone, and flecainide; when these
$24.42/100. Syrup: 10 mg/5 ml.drugs are used concurrently with amitriptyline,

dosage � of one or the other or both may be NURSING IMPLICATIONS
necessary. Concurrent use of other drugs that
inhibit the activity of the enzyme, including cim- Assessment
etidine, quinidine, amiodarone, and rito- ● Obtain weight and BMI initially and periodi-
navir, may result in � effects of amitriptyline. cally throughout treatment.
May cause hypotension, tachycardia, and poten- ● Assess fasting glucose and cholesterol levels
tially fatal reactions when used with MAO in- in overweight/obese individuals.
hibitors (avoid concurrent use—discontinue ● Monitor blood pressure and pulse before and
2 wk before starting amitriptyline). Concurrent during initial therapy. Notify physician or oth-
use with SSRI antidepressants may result in er health care professional of decreases in
� toxicity and should be avoided (fluoxetine blood pressure (10–20 mm Hg) or sudden
should be stopped 5 wk before starting amitrip- increase in pulse rate. Patients taking high
tyline). Concurrent use with clonidine may re- doses or with a history of cardiovascular dis-
sult in hypertensive crisis and should be avoid- ease should have ECG monitored before and
ed. Concurrent use with levodopa may result in periodically during therapy.
delayed or � absorption of levodopa or hyper-

● Depression: Monitor mental status (orien-
tension. Blood levels and effects may be � by tation, mood behavior) frequently. Assess for
rifamycins (rifampin, rifapentine, and rifa- suicidal tendencies, especially during early
butin). Concurrent use with moxifloxacin � therapy. Restrict amount of drug available to
risk of adverse cardiovascular reactions. � patient.
CNS depression with other CNS depressants

● Pain: Assess intensity, quality, and location of
including alcohol, antihistamines, cloni- pain periodically during therapy. May require
dine, opioids, and sedative/hypnotics. Bar- several weeks for effects to be seen. Use pain
biturates may alter blood levels and effects. scale to monitor effectiveness of medication.
Adrenergic and anticholinergic side effects Assess for sexual dysfunction (decreased libi-
may be � with other agents having anticholin- do; erectile dysfunction). Geri: Geriatric pa-
ergic properties. Phenothiazines or oral tients started on amitriptyline may be at an in-
contraceptives � levels and may cause toxici- creased risk for falls; start with low dose and
ty. Nicotine may � metabolism and alter monitor closely. Assess for anticholinergic ef-
effects. fects (weakness and sedation).
Drug-Natural Products: St. John’s wort may

● Lab Test Considerations: Assess leuko-
decrease serum concentrations and efficacy. cyte and differential blood counts, liver func-Concomitant use of kava kava, valerian, or tion, and serum glucose before and periodi-chamomile can increase CNS depression. In- cally during therapy. May cause an � serumcreased anticholinergic effects with jimson bilirubin and alkaline phosphatase. Mayweed and scopolia. cause bone marrow depression. Serum glu-
Route/Dosage cose may be � or �.
PO (Adults): 75 mg/day in divided doses; may Potential Nursing Diagnosesbe increased up to 150 mg/day or 50–100 mg at

Ineffective coping (Indications)bedtime, may increase by 25–50 mg up to 150
Chronic pain (Indications)mg (in hospitalized patients, may initiate with
Risk for injury (Side Effects)100 mg/day, increasing total daily dose up to
Implementation300 mg).
● Do not confuse Elavil (amitriptyline) withPO (Geriatric Patients and Adolescents):

10 mg tid and 20 mg at bedtime or 25 mg at bed- Oruvail (ketoprofen).
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A● Dose increases should be made at bedtime ● Inform patient of need to monitor dietary in-
take. Increase in appetite may lead to unde-because of sedation. Dose titration is a slow
sired weight gain.process; may take weeks to months. May give

● Advise patient to notify health care profes-entire dose at bedtime. Sedative effect may be
sional if pregnancy is planned or suspectedapparent before antidepressant effect is not-
or if breastfeeding.ed. May require tapering to avoid withdrawal

● Advise patient to notify health care profes-effects.
sional of medication regimen before treat-● PO: Administer medication with or immedi-
ment or surgery. Medication should be dis-ately after a meal to minimize gastric upset.
continued as long as possible before surgery.Tablet may be crushed and given with food or

● Therapy for depression is usually prolongedfluids.
and should be continued for at least 3 monthsPatient/Family Teaching to prevent relapse. Emphasize the importance

● Instruct patient to take medication exactly as of follow-up exams to monitor effectiveness,
directed. If a dose is missed, take as soon as side effects, and improve coping skills. Advise
possible unless almost time for next dose; if patient and family that treatment is not a cure
regimen is a single dose at bedtime, do not and symptoms can recur after discontinua-
take in the morning because of side effects. tion of medication. Refer patient to local sup-
Advise patient that drug effects may not be no- port group.
ticed for at least 2 wk. Abrupt discontinuation

Evaluation/Desired Outcomesmay cause nausea, vomiting, diarrhea, head-
● Increased sense of well-being.ache, trouble sleeping with vivid dreams, and
● Renewed interest in surroundings.irritability.
● Increased appetite.

● May cause drowsiness and blurred vision.
● Improved energy level.

Caution patient to avoid driving and other ac-
● Improved sleep.

tivities requiring alertness until response to
● Decrease in chronic pain symptoms.

drug is known.
● Full therapeutic effects may be seen 2–6 wk

● Orthostatic hypotension, sedation, and confu- after initiating therapy.
sion are common during early therapy, espe-
cially in geriatric patients. Protect patient
from falls and advise patient to make position amlodipine (am-loe-di-peen)
changes slowly. Institute fall precautions. Ad- Norvasc
vise patient to make position changes slowly.

ClassificationRefer as appropriate for nutrition/weight Therapeutic: antihypertensives
management and medical management. Pharmacologic: calcium channel blockers

● Advise patient to avoid alcohol or other CNS
Pregnancy Category Cdepressant drugs during and for 3–7 days af-

ter therapy has been discontinued.
Indications● Instruct patient to notify health care profes-
Alone or with other agents in the management ofsional if urinary retention, dry mouth, or con-
hypertension, angina pectoris, and vasospasticstipation persists. Sugarless candy or gum
(Prinzmetal’s) angina.may diminish dry mouth, and an increase in

fluid intake or bulk may prevent constipation. Action
If symptoms persist, dose reduction or dis- Inhibits the transport of calcium into myocardi-
continuation may be necessary. Consult al and vascular smooth muscle cells, resulting in
health care professional if dry mouth persists inhibition of excitation-contraction coupling
for >2 wk. and subsequent contraction. Therapeutic Ef-

● Caution patient to use sunscreen and protec- fects: Systemic vasodilation resulting in de-
tive clothing to prevent photosensitivity reac- creased blood pressure. Coronary vasodilation
tions. Alert patient that medication may turn resulting in decreased frequency and severity of
urine blue-green in color. attacks of angina.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics Hepatic Impairment
Absorption: Well absorbed after oral adminis- PO (Adults): Antihypertensive—Initiate
tration (64–90%). therapy at 2.5 mg/day, increase as required/to-
Distribution: Probably crosses the placenta. lerated (up to 10 mg/day); antianginal—ini-
Protein Binding: 95–98%. tiate therapy at 5 mg/day, increase as required/
Metabolism and Excretion: Mostly metabo- tolerated (up to 10 mg/day).
lized by the liver. Availability (generic available)
Half-life: 30–50 hr (� in geriatric patients Tablets: 2.5 mg, 5 mg, 10 mg. Cost:
and patients with hepatic impairment). Generic—2.5 mg $99.97/90, 5 mg $105.97/

90, 10 mg $135.96/90. In combinationTIME/ACTION PROFILE (cardiovascular
with: atorvastatin (Caduet), benazepril (Lo-effects)
trel), olmesartan (Azor), and valsartan (Ex-
forge). See Appendix B.ROUTE ONSET PEAK DURATION

PO unknown 6–9 24 hr NURSING IMPLICATIONS
Contraindications/Precautions Assessment
Contraindicated in: Hypersensitivity; Blood

● Monitor blood pressure and pulse before
pressure <90 mm Hg. therapy, during dose titration, and periodi-
Use Cautiously in: Severe hepatic impairment cally during therapy. Monitor ECG periodical-
(dosage reduction recommended); Aortic ste- ly during prolonged therapy.
nosis; History of CHF; OB, Lactation, Pedi: Safety

● Monitor intake and output ratios and daily
not established; Geri: Dose reduction recom- weight. Assess for signs of CHF (peripheral
mended; increased risk of hypotension. edema, rales/crackles, dyspnea, weight gain,

jugular venous distention).Adverse Reactions/Side Effects
● Angina: Assess location, duration, intensity,CNS: headache, dizziness, fatigue. CV: periph-

and precipitating factors of patient’s anginaleral edema, angina, bradycardia, hypotension,
pain.palpitations. GI: gingival hyperplasia, nausea.

● Lab Test Considerations: Total serumDerm: flushing.
calcium concentrations are not affected byInteractions calcium channel blockers.

Drug-Drug: Additive hypotension may occur
Potential Nursing Diagnoseswhen used concurrently with fentanyl, other
Ineffective tissue perfusion (Indications)antihypertensives, nitrates, acute ingestion
Acute pain (Indications)of alcohol, or quinidine. Antihypertensive ef-

fects may be � by concurrent use of nonster- Implementation
oidal anti-inflammatory agents. May � ● PO: May be administered without regard to
risk of neurotoxicity with lithium. meals.
Drug-Food: Grapefruit juice � serum levels Patient/Family Teachingand effect.

● Advise patient to take medication as directed,
Route/Dosage even if feeling well. Take missed doses as
PO (Adults): 5–10 mg once daily; antihyper- soon as possible unless almost time for next
tensive in fragile or small patients or patients dose; do not double doses. May need to be
already receiving other antihypertensives— discontinued gradually.
initiate at 2.5 mg/day, increase as required/to- ● Advise patient to avoid large amounts (6–8
lerated (up to 10 mg/day) as an antihyperten- glasses of grapefruit juice/day) during
sive therapy with 2.5 mg/day in patients with he- therapy.
patic insufficiency. ● Instruct patient on correct technique for
PO (Geriatric Patients): Antihypertensive— monitoring pulse. Instruct patient to contact
Initiate therapy at 2.5 mg/day, increase as re- health care professional if heart rate is <50
quired/tolerated (up to 10 mg/day); antiangi- bpm.
nal—initiate therapy at 5 mg/day, increase as ● Caution patient to change positions slowly to
required/tolerated (up to 10 mg/day). minimize orthostatic hypotension.
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A● May cause drowsiness or dizziness. Advise ● Decrease in frequency and severity of anginal
patient to avoid driving or other activities re- attacks.
quiring alertness until response to the medi- ● Decrease in need for nitrate therapy.
cation is known. ● Increase in activity tolerance and sense of

● Instruct patient on importance of maintaining well-being.
good dental hygiene and seeing dentist fre-
quently for teeth cleaning to prevent ten-

amoxicillin (a-mox-i-sil-in)derness, bleeding, and gingival hyperplasia
(gum enlargement). Amoxil, �Apo-Amoxi, DisperMox,

● Instruct patient to avoid concurrent use of al- �Novamoxin, �Nu-Amoxi, Tri-
cohol or OTC medications, especially cold mox, Wymox
preparations, without consulting health care

Classificationprofessional. Therapeutic: anti-infectives, antiulcer
● Advise patient to notify health care profes- agents

sional if irregular heartbeats, dyspnea, swell- Pharmacologic: aminopenicillins
ing of hands and feet, pronounced dizziness,

Pregnancy Category Bnausea, constipation, or hypotension occurs
or if headache is severe or persistent.

Indications● Caution patient to wear protective clothing
Treatment of: Skin and skin structure infections,and use sunscreen to prevent photosensitivity

reactions. Otitis media, Sinusitis, Respiratory infections,
● Advise patient to inform health care profes- Genitourinary infections. Endocarditis prophy-

sional of medication regimen before treat- laxis. Postexposure inhalational anthrax pro-
ment or surgery. phylaxis. Management of ulcer disease due to

● Angina: Instruct patient on concurrent ni- Helicobacter pylori. Unlabeled uses: Lyme
trate or beta-blocker therapy to continue tak- disease in children <8 years.
ing both medications as directed and to use

ActionSL nitroglycerin as needed for anginal
Binds to bacterial cell wall, causing cell death.attacks.
Therapeutic Effects: Bactericidal action;

● Advise patient to contact health care profes-
spectrum is broader than penicillins. Spec-sional if chest pain does not improve or wors-
trum: Active against: Streptococci, Pneumococ-ens after therapy, if it occurs with diaphore-
ci, Enterococci, Haemophilus influenzae,sis, if shortness of breath occurs, or if severe,
Escherichia coli, Proteus mirabilis, Neisseriapersistent headache occurs.
meningitidis, Neisseria gonorrhoeae,● Caution patient to discuss exercise restric-
Shigella, Chlamydia trachomatis, Salmonella,tions with health care professional before
Borrelia burgdorferi, H. pylori.exertion.

● Hypertension: Encourage patient to comply Pharmacokinetics
with other interventions for hypertension Absorption: Well absorbed from duodenum
(weight reduction, low-sodium diet, smoking (75–90%). More resistant to acid inactivation
cessation, moderation of alcohol consump- than other penicillins.tion, regular exercise, and stress manage-

Distribution: Diffuses readily into most bodyment). Medication controls but does not cure
tissues and fluids. CSF penetration increasedhypertension.
when meninges are inflamed. Crosses placenta;

● Instruct patient and family in proper tech-
enters breast milk in small amounts.nique for monitoring blood pressure. Advise
Metabolism and Excretion: 70% excretedpatient to take blood pressure weekly and to
unchanged in the urine; 30% metabolized by thereport significant changes to health care pro-
liver.fessional.
Half-life: Neonates: 3.7 hr; Infants and Chil-Evaluation/Desired Outcomes
dren: 1–2 hr; Adults: 0.7–1.4 hr.

● Decrease in blood pressure.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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10 days. Dual therapy—1000 mg amoxicillinTIME/ACTION PROFILE (blood levels)
three times daily with lansoprazole 30 mg three

ROUTE ONSET PEAK DURATION times daily for 14 days.
PO 30 min 1–2 hr 8–12 hr

Endocarditis Prophylaxis
PO (Adults): 2 g 1 hr prior to procedure.Contraindications/Precautions
PO (Children): 50 mg/kg 1 hr prior to proce-Contraindicated in: Hypersensitivity to peni-
dure (not to exceed adult dose).cillins; Tablets for oral suspension (Disper-

Mox) contain aspartame; avoid in patients with Gonorrhea
phenylketonuria. PO (Adults and Children ≥40 kg): single 3 g
Use Cautiously in: Severe renal insufficiency dose.
(� dose if CCr <30 ml/min); Infectious mono- PO (Children >2 yr and <40 kg): 50 mg/kg
nucleosis, acute lymphocytic leukemia, or cyto- with probenecid 25 mg/kg as a single dose.
megalovirus infection (� risk of rash); Patients

Renal Impairmentwith a history of cephalosporin allergy; OB, Lac-
PO (Adults CCr 10–30 ml/min): 250–500tation: Has been used safely in pregnant and
mg q 12 hr.breastfeeding women.
Renal ImpairmentAdverse Reactions/Side Effects
PO (Adults CCr <10 ml/min): 250–500 mg qCNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUS
24 hr.COLITIS, diarrhea, nausea, vomiting, elevated liver

enzymes. Derm: rashes, urticaria. Hemat: Availability (generic available)
blood dyscrasias. Misc: allergic reactions in- Chewable tablets (cherry, banana,
cluding ANAPHYLAXIS, SERUM SICKNESS, superinfection. peppermint flavors): 125 mg, 200 mg, 250

mg, 400 mg. Cost: Generic—125 mg $17.13/Interactions
30, 200 mg $16.99/20, 250 mg $13.99/30, 400Drug-Drug: Probenecid � renal excretion
mg $16.36/30. Tablets: 500 mg, 875 mg. Cost:and � blood levels of amoxicillin—therapy
Generic—500 mg $12.80/21, 875 mg $24.99/may be combined for this purpose. May � ef-
30. Capsules: 250 mg, 500 mg. Cost:fect of warfarin. May � effectiveness of oral
Generic—250 mg $7.99/30, 500 mg $7.99/30.contraceptives. Allopurinol may � fre-
Suspension (pediatric drops) (bubblegumquency of rash.
flavor): 50 mg/ml in 30-ml bottles. Cost: Gen-Route/Dosage eric—$7.99/30 ml. Suspension (strawberry

Most Infections [125 mg/5 ml] and bubblegum [200 mg/5
PO (Adults): 250–500 mg q 8 hr or 500–875 ml, 250 mg/5 ml, 400 mg/5 ml] flavors):
mg q 12 hr (not to exceed 2–3 g/day). 125 mg/5 ml, 200 mg/5 ml, 250 mg/5 ml, 400
PO (Children >3 mo): 25–50 mg/kg/day in mg/5 ml. Cost: Generic—125 mg/5 ml
divided doses q 8 hr or 25–50 mg/kg/day indi- $11.25/100 ml, 200 mg/5 ml $16.92/100 ml,
vidual doses q 12 hr. Acute otitis media due to 250 mg/5 ml $7.99/150 ml, 400 mg/5 ml
highly resistant strains of S. pneumoniae: $17.47/100 ml. Tablets for oral suspension
80–90 mg/kg/day divided q 12 hr. Postexpo- (strawberry): 200 mg, 400 mg. In combina-
sure inhalational anthrax prophylaxis: <40 tion with: clarithromycin and lansoprazole in
kg: 45 mg/kg/day in divided doses q 8 hr; >40 a compliance package (Prevpac). See Appendix
kg: 500 mg q 8 hr. B.
PO (Infants ≤3 mo and neonates): 20–30

NURSING IMPLICATIONSmg/kg/day in divided doses q 12 hr.

H. Pylori Assessment
PO (Adults): Triple therapy—1000 mg amox- ● Assess for infection (vital signs; appearance
icillin twice daily with lansoprazole 30 mg twice of wound, sputum, urine, and stool; WBC) at
daily and clarithromycin 500 mg twice daily for beginning of and throughout therapy.
14 days or 1000 mg amoxicillin twice daily with ● Obtain a history before initiating therapy to
omeprazole 20 mg twice daily and clarithromy- determine previous use of and reactions to
cin 500 mg twice daily for 14 days or amoxicillin penicillins or cephalosporins. Persons with a
1000 mg twice daily with esomeprazole 40 mg negative history of penicillin sensitivity may
daily and clarithromycin 500 mg twice daily for still have an allergic response.
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A● Observe for signs and symptoms of anaphy- ● Review use and preparation of tablets for
laxis (rash, pruritus, laryngeal edema, oral suspension (DisperMox).
wheezing). Notify the physician or other ● Instruct female patients taking oral contra-
health care professional immediately if these ceptives to use an alternate or additional non-
occur. hormonal method of contraception during

● Obtain specimens for culture and sensitivity therapy with amoxicillin and until next men-
prior to therapy. First dose may be given be- strual period.
fore receiving results. ● Advise patient to report the signs of superin-

fection (furry overgrowth on the tongue, vagi-● Monitor bowel function. Diarrhea, abdomi-
nal itching or discharge, loose or foul-smell-nal cramping, fever, and bloody stools should
ing stools) and allergy.be reported to health care professional

● Instruct patient to notify health care profes-promptly as a sign of pseudomembranous co-
sional immediately if diarrhea, abdominallitis. May begin up to several weeks following
cramping, fever, or bloody stools occur andcessation of therapy.
not to treat with antidiarrheals without con-● Lab Test Considerations: May cause �
sulting health care professionals.serum alkaline phosphatase, LDH, AST, and

● Instruct the patient to notify health care pro-ALT concentrations.
fessional if symptoms do not improve.● May cause false-positive direct Coombs’ test

● Teach patients with a history of rheumaticresult.
heart disease or valve replacement the impor-Potential Nursing Diagnoses
tance of using antimicrobial prophylaxis be-Risk for infection (Indications, Side Effects)
fore invasive medical or dental procedures.Noncompliance (Patient/Family Teaching)

● Pedi: Teach parents or caregivers to calculate
Implementation and measure doses accurately. Reinforce im-
● PO: Administer around the clock. May be giv- portance of using measuring device supplied

en without regard to meals or with meals to by pharmacy or with product, not household
decrease GI side effects. Capsule contents items.
may be emptied and swallowed with liquids. Evaluation/Desired OutcomesChewable tablets should be crushed or

● Resolution of the signs and symptoms of in-chewed before swallowing with liquids.
fection. Length of time for complete resolu-

● Shake oral suspension before administering.
tion depends on the organism and site of in-Suspension may be given straight or mixed in
fection.formula, milk, fruit juice, water, or ginger

● Endocarditis prophylaxis.ale. Administer immediately after mixing. Dis-
● Eradication of H. pylori with resolution of ul-card refrigerated reconstituted suspension

cer symptoms.after 10 days.
● Mix each tablet for oral suspension (Dis-

perMox) in 2 tsp of water. Patient should amoxicillin/clavulanate
drink entire mixture, rinse container with a (a-mox-i-sill-in/klav-yoo-lan-ate)
small amount of water and drink to make Augmentin, Augmentin ES, Aug-sure entire dose is taken. Do not chew or mentin XR, �Clavulinswallow tablet. Tablets will not dissolve in

Classificationmouth. Use only water to dissolve tablets, oth-
Therapeutic: anti-infectiveser liquids are not recommended. Store tab-
Pharmacologic: aminopenicillins/beta lac-lets at room temperature.
tamase inhibitors

Patient/Family Teaching
Pregnancy Category B● Instruct patients to take medication around

the clock and to finish the drug completely as
directed, even if feeling better. Advise patients Indications
that sharing of this medication may be dan- Treatment of a variety of infections including:
gerous. Skin and skin structure infections, Otitis media,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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InteractionsSinusitis, Respiratory tract infections, Genitouri-
Drug-Drug: Probenecid � renal excretionnary tract infections.
and � blood levels of amoxicillin—therapyAction
may be combined for this purpose. May potenti-Binds to bacterial cell wall, causing cell death; ate the effect of warfarin. Concurrent allopur-spectrum of amoxicillin is broader than penicil- inol therapy � risk of rash. May decrease the

lin. Clavulanate resists action of beta-lactamase, effectiveness of hormonal contraceptives.
an enzyme produced by bacteria that is capable Drug-Food: Clavulanate absorption is de-
of inactivating some penicillins. Therapeutic creased by a high fat meal.
Effects: Bactericidal action against susceptible

Route/Dosagebacteria. Spectrum: Active against: Streptococ-
ci, Pneumococci, Enterococci, Haemophilus Most Infections (Dosing based on
influenzae, Escherichia coli, Proteus mirabi- amoxicillin component)

PO (Adults and Children >40 kg): 250 mg qlis, Neisseria meningitidis, Neisseria gonor-
8 hr or 500 mg q 12 hr.rhoeae, S. aureus, Klebsiella pneumoniae,

Shigella, Salmonella, Moraxella catarrhalis. Serious Infections and Respiratory Tract
InfectionsPharmacokinetics
PO (Adults and Children >40 kg): 875 mg qAbsorption: Well absorbed from the duode-
12 hr or 500 mg q 8 hr; Acute bacterial sinus-num (75–90%). More resistant to acid inactiva-
itis—2000 mg q 12 hr for 10 days as extendedtion than other penicillins.
release (XR) product; Community-acquiredDistribution: Diffuses readily into most body
pneumonia—2000 mg every 12 hr for 7–10tissues and fluids. Does not readily enter brain/
days as extended release (XR) product.CSF; CSF penetration is increased in the pres-

ence of inflamed meninges. Crosses the placen- Recurrent/persistent acute otitis media
ta and enters breast milk in small amounts. due to Multidrug-resistant S. pneumo-
Metabolism and Excretion: 70% excreted nia, H. influenzae, or M. catarrhalis
unchanged in the urine; 30% metabolized by the PO (Children <40 kg): 80–90 mg/kg/day in
liver. divided doses q 12 hr for 10 days (as ES formu-

lation only).Half-life: 1–1.3 hr.
Renal Impairment

TIME/ACTION PROFILE (peak blood levels) PO (Adults): CCr 10–30 ml/min—250–500
mg q 12 hr (do not use 875 mg tablet); CCr <10ROUTE ONSET PEAK DURATION
ml/min—250–500 mg q 24 hr.

PO 30 min 1–2 hr 8—12 hrhr
Otitis Media, Sinusitis, Lower Respira-
tory Tract Infections, Serious InfectionsContraindications/Precautions
PO (Children ≥3 mo): 200 mg/5 ml or 400Contraindicated in: Hypersensitivity to peni-
mg/5 ml suspension—45 mg/kg/day divided qcillins; Hypersensitivity to clavulanate; Suspen-
12 hr; 125 mg/5 ml or 250 mg/5 ml suspen-sion and chewable tablets contain aspartame
sion—40 mg/kg/day divided q 8 hr.and should be avoided in phenylketonurics; His-

tory of amoxicillin/clavulanate-associated cho- Less Serious Infections
lestatic jaundice. PO (Children ≥3 mo): 200 mg/5 ml or 400
Use Cautiously in: Severe renal insufficiency mg/5 ml suspension—25 mg/kg/day divided q
(dose reduction necessary); Infectious mono- 12 hr or 20 mg/kg/day divided q 8 hr (as 125
nucleosis (increased incidence of rash); Hepat- mg/5 ml or 250 mg/5 ml suspension).
ic impairment (dose cautiously, monitor liver PO (Children <3 mo): 15 mg/kg q 12 hr (125
function). mg/ml suspension recommended).
Adverse Reactions/Side Effects Availability (generic available)
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUS Tablets: 250 mg amoxicillin with 125 mg cla-
COLITIS, diarrhea, hepatic dysfunction, nausea, vulanate, 500 mg amoxicillin with 125 mg clavu-
vomiting. GU: vaginal candidiasis. Derm: lanate, 875 mg amoxicillin with 125 mg clavula-
rashes, urticaria. Hemat: blood dyscrasias. nate. Cost: Generic—250 mg $97.19/30, 500
Misc: allergic reactions including ANAPHYLAXIS mg $45.99/20, 875 mg $83.99/20. Chewable
and SERUM SICKNESS, superinfection. tablets (125 mg and 250 mg are lemon-
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Alime flavor; 200 mg and 400 mg are cher- receiving prolonged treatment are at � risk
for hepatic dysfunction.ry-banana flavor): 125 mg amoxicillin with

● May cause false-positive direct Coombs’ test31.25 mg clavulanate, 200 mg amoxicillin with
result.28.5 mg clavulanate, 250 mg amoxicillin with

62.5 mg clavulanate, 400 mg amoxicillin with Potential Nursing Diagnoses
57 mg clavulanate. Cost: Generic—125 mg Risk for infection (Indications, Side Effects)
$39.88/30, 200 mg $36.90/20, 250 mg $76.06/ Noncompliance (Patient/Family Teaching)
30, 400 mg $63.79/20. Extended-release

Implementationtablets (scored): 1000 mg amoxicillin with
● PO: Administer around the clock. Administer62.5 mg clavulanate. Cost: 1000 mg $101.53/

at the start of a meal to enhance absorption28. Suspension (125 mg/5 ml and 250 mg/
and to decrease GI side effects. Do not admin-5 ml are orange flavor; 200 mg/5 ml, 400
ister with high fat meals; clavulanate absorp-mg/5 ml and 600 mg/5 ml are orange-
tion is decreased. XR tablet is scored and canraspberry flavor): 125 mg amoxicillin with
be broken for ease of administration. Capsule31.25 mg clavulanate/5 ml, 200 mg amoxicillin
contents may be emptied and swallowed withwith 28.5 mg clavulanate/5 ml, 250 mg amoxi-
liquids. Chewable tablets should be crushedcillin with 62.5 mg clavulanate/5 ml, 400 mg
or chewed before swallowing with liquids.amoxicillin with 57 mg clavulanate/5 ml, 600
Shake oral suspension before administering.mg amoxicillin with 42.9 mg clavulanate/5 ml
Refrigerated reconstituted suspension should(ES formulation). Cost: Generic—125 mg
be discarded after 10 days.$27.11/100 ml, 200 mg $40.85/100 ml, 250 mg

● Two 250-mg tablets are not bioequivalent to$51.77/100 ml, 400 mg $69.21/100 ml, 600 mg one 500-mg tablet; 250-mg tablets and 250-$35.99/75 ml. mg chewable tablets are also not interchange-
able. Two 500-mg tablets are not inter-NURSING IMPLICATIONS
changeable with one 1000-mg XR tablet;
amounts of clavulanic acid and durations ofAssessment
action are different. Augmentin ES-600 (600● Assess for infection (vital signs; appearance
mg/5-ml) does not contain the same amountof wound, sputum, urine, and stool; WBC) at
of clavulanic acid as any of the other Augmen-beginning of and throughout therapy.
tin suspensions. Suspensions are not inter-● Obtain a history before initiating therapy to
changeable.determine previous use of and reactions to

● Pedi: Do not administer 250-mg chewablepenicillins or cephalosporins. Persons with a
tablets to children <40 kg due to clavulanatenegative history of penicillin sensitivity may
content. Children <3 months should receivestill have an allergic response.
the 125-mg/5-ml oral solution.● Observe for signs and symptoms of anaphy-

laxis (rash, pruritus, laryngeal edema, Patient/Family Teaching
wheezing). Notify the physician or other ● Instruct patients to take medication around
health care professional immediately if these the clock and to finish the drug completely as
occur. directed, even if feeling better. Advise patients

● Obtain specimens for culture and sensitivity that sharing of this medication may be dan-
prior to therapy. First dose may be given be- gerous.
fore receiving results. ● Instruct female patients taking oral contra-

● Monitor bowel function. Diarrhea, abdomi- ceptives to use an alternate or additional
nal cramping, fever, and bloody stools should method of contraception during therapy and
be reported to health care professional until next menstrual period.
promptly as a sign of pseudomembranous co- ● Advise patient to report the signs of superin-
litis. May begin up to several weeks following fection (furry overgrowth on the tongue, vagi-
cessation of therapy. nal itching or discharge, loose or foul-smell-

● Lab Test Considerations: May cause � ing stools) and allergy.
serum alkaline phosphatase, LDH, AST, and ● Instruct patient to notify health care profes-
ALT concentrations. Elderly men and patients sional immediately if diarrhea, abdominal

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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cramping, fever, or bloody stools occur and TIME/ACTION PROFILE (CNS stimulation)
not to treat with antidiarrheals without con-

ROUTE ONSET PEAK DURATIONsulting health care professionals.
PO tablet: 0.5–1 tablet: 3 hr 4–6 hr● Instruct the patient to notify health care pro-

hr capsule: 7fessional if symptoms do not improve or if
hrnausea or diarrhea persists when drug is ad-

ministered with food. Contraindications/Precautions
● Pedi: Teach parents or caregivers to calculate Contraindicated in: Hyperexcitable states in-

and measure doses accurately. Reinforce im- cluding hyperthyroidism; Psychotic personali-
portance of using measuring device supplied ties; Suicidal or homicidal tendencies; Chemical
by pharmacy or with product, not household dependence; Glaucoma; Structural cardiac ab-
items. normalities (may increase the risk of sudden

Evaluation/Desired Outcomes death); OB, Pedi: Potentially embryotoxic.
Use Cautiously in: Cardiovascular disease● Resolution of the signs and symptoms of in-
(sudden death has occurred in children withfection. Length of time for complete resolu-
structural cardiac abnormalities or other seri-tion depends on the organism and site of in-
ous heart problems); History of substancefection.
abuse (misuse may result in serious cardiovas-
cular events/sudden death); Hypertension; Dia-

amphetamine mixtures betes mellitus; Tourette’s syndrome (may exac-
erbate tics); Geri: Geriatric or debilitated(am-fet-a-meen)
patients may be more susceptible to side effects.Amphetamine Salt, Adderall,

Adderall XR Adverse Reactions/Side Effects
CNS: hyperactivity, insomnia, irritability, rest-Classification
lessness, tremor, dizziness, headache. CV: pal-Therapeutic: central nervous system stim-

ulants pitations, tachycardia, cardiomyopathy (in-
creased with prolonged use, high doses),

Schedule II hypertension, hypotension. GI: anorexia, con-
stipation, cramps, diarrhea, dry mouth, metallicPregnancy Category C
taste, nausea, vomiting. GU: erectile dysfunc-
tion, increased libido. Derm: urticaria. Endo:Indications
growth inhibition (with long term use in chil-Narcolepsy. ADHD.
dren). Misc: psychological dependence.

Action InteractionsCauses release of norepinephrine from nerve
Drug-Drug: Use with MAO inhibitors orendings. Pharmacologic effects are: CNS and
meperidine can result in hypertensive crisis.respiratory stimulation, Vasoconstriction, My-
� adrenergic effects with other adrenergicsdriasis (pupillary dilation). Therapeutic Ef- or thyroid preparations. Drugs that alka-fects: Increased motor activity, mental alert- linize urine (sodium bicarbonate, acet-ness, and decreased fatigue in narcoleptic azolamide) � excretion, � effects. Drugspatients. Increased attention span in ADHD. that acidify urine (ammonium chloride,

Pharmacokinetics large doses of ascorbic acid) � excretion, �
Absorption: Well absorbed after oral adminis- effects. � risk of hypertension and bradycardia
tration. with beta blockers. � risk of arrhythmias
Distribution: Widely distributed in body tis- with digoxin. Tricyclic antidepressants may
sues, with high concentrations in the brain and � effect of amphetamine but may � risk of ar-
CSF. Crosses placenta and enters breast milk. rhythmias, hypertension, or hyperpyrexia.
Metabolism and Excretion: Some metabo- Drug-Natural Products: Use with St. John’s
lism by the liver. Urinary excretion is pH-depen- wort may increase serious side effects
dent. Alkaline urine promotes reabsorption and (avoid concurrent use).
prolongs action. Drug-Food: Foods that alkalinize the
Half-life: Children 6–12 yrs: 9–11 hr; Adults: urine (fruit juices) can � effect of amphet-
10–13 hr (depends on urine pH). amine.
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ARoute/Dosage ● Narcolepsy: Observe and document fre-
Dose is expressed in total amphetamine content quency of narcoleptic episodes.
(amphetamine + dextroamphetamine). ● Lab Test Considerations: May interfere

with urinary steroid determinations.Narcolepsy
● May cause � plasma corticosteroid concen-PO (Adults and Children ≥12 yr): 10–60

trations; greatest in evening.mg/day in divided doses; start with 10 mg/day,
increase by 10 mg/day at weekly intervals. Sus- Potential Nursing Diagnoses
tained-release capsules can be given once daily, Disturbed thought process (Side Effects)
tablets every 8–12 hr. Implementation
PO (Children 6–12 yr): 5 mg once daily; may

● PO: Use the lowest effective dose.
increase by 5 mg/day at weekly intervals to a

● May be taken without regard to food.
maximum of 60 mg/day.

● Extended-release capsules may be swallowed
whole or opened and sprinkled on apple-ADHD
sauce; swallow contents without chewing. Ap-PO (Children ≥6 yr): 5 mg/day 1–2 times dai-
plesauce should be swallowed immediately;ly; increase daily dose by 5 mg at weekly inter-

vals. Sustained-release capsules can be given do not store. Do not divide contents of cap-
once daily, tablets every 8–12 hr. If starting sule; entire contents of capsule should be
therapy with extended release capsules, start taken.
with 10 mg once daily and increase by 10 mg/ ● ADHD: Pedi: When symptoms are controlled,
day at weekly intervals (up to 40 mg/day). dose reduction or interruption of therapy
PO (Adults): 20 mg/day initially (as extended- may be possible during summer months or
release product). may be given on each of the 5 school days,
PO (Children 3–5 yr): 2.5 mg/day in the with medication-free weekends and holidays.
morning; increase daily dose by 2.5 mg at week- Patient/Family Teachingly intervals not to exceed 40 mg/day.

● Instruct patient to take medication at least 6
Availability (generic available) hr before bedtime to avoid sleep distur-
Amount is expressed in total amphetamine con- bances. Missed doses should be taken as
tent (amphetamine + dextroamphetamine. soon as remembered up to 6 hr before bed-
Tablets: 5 mg, 7.5 mg, 10 mg, 12.5 mg, 15 mg, time. With extended release capsule, avoid af-
20 mg, 30 mg. Extended-release capsules: 5 ternoon doses to prevent insomnia. Do not
mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg. double doses. Advise patient and parents to

read the Medication Guide prior to starting
NURSING IMPLICATIONS therapy and with each Rx refill. Instruct pa-

tient not to alter dose without consulting phy-Assessment
sician. Abrupt cessation of high doses may● Monitor blood pressure, pulse, and respira-
cause extreme fatigue and mental depression.tion before and periodically during therapy.

● Inform patient that the effects of drug-in-● May produce a false sense of euphoria and
duced dry mouth can be minimized by rinsingwell-being. Provide frequent rest periods and
frequently with water or chewing sugarlessobserve patient for rebound depression after
gum or candies.the effects of the medication have worn off.

● Advise patient to limit caffeine intake.● Has high dependence and abuse potential.
● May impair judgment. Advise patient to useTolerance to medication occurs rapidly; do

caution when driving or during other activi-not increase dose.
ties requiring alertness.● ADHD: Monitor weight biweekly and inform

● Inform patient that periodic holidays from thephysician of significant loss. Pedi: Monitor
drug may be used to assess progress and de-height periodically in children; inform physi-
crease dependence. Pedi: Children should becian of growth inhibition.
given a drug-free holiday each year to reass-● Assess attention span, impulse control, motor
ess symptoms and treatment. Doses willand vocal tics, and interactions with others in

children with ADHDs. change as children age due to pharmacoki-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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netic changes such as slower hepatic metab- maniasis (liposomal formulation only),
Mucormycosis.olism.

● Advise patient to notify physician if ner- Pharmacokinetics
vousness, restlessness, insomnia, dizziness, Absorption: Not absorbed orally.
anorexia, or dry mouth becomes severe. Distribution: Extensively distributed to body
Pedi: If reduced appetite and weight loss are a tissues and fluids. Poor penetration into CSF.
problem, advise parents to provide high calo- Metabolism and Excretion: Elimination is
rie meals when drug levels are low (at break- very prolonged. Detectable in urine up to 7 wk
fast and or bedtime). after discontinuation.

Half-life: Biphasic—initial phase, 24–48 hr;Evaluation/Desired Outcomes
terminal phase, 15 days. Cholesteryl sulfate—● Improved attention span.
28 hr. Lipid complex—174 hr. Liposomal—● Decrease in narcoleptic symptoms.
100–153 hr.

TIME/ACTION PROFILE (blood levels)amphotericin B
deoxycholate ROUTE ONSET PEAK DURATION
(am-foe-ter-i-sin) IV rapid end of in- 24 hr
�Fungizone fusion
amphotericin B cholesteryl

Contraindications/Precautionssulfate
Contraindicated in: Hypersensitivity; Lacta-Amphotec
tion: Potential for distribution into breast milkamphotericin B lipid and toxicity in infant; discontinue nursing.complex Use Cautiously in: Renal impairment or elec-

Abelcet trolyte abnormalities; Patients receiving concur-
amphotericin B liposome rent leukocyte transfusions (increased risk of
AmBisome pulmonary toxicity); OB: Has been used safely.

Adverse Reactions/Side EffectsClassification
Therapeutic: antifungals CNS: anxiety, confusion, headache, insomnia.

Resp: dyspnea, hypoxia, wheezing. CV: chest
Pregnancy Category B pain, hypotension, tachycardia, edema, hyper-

tension. GI: diarrhea, hyperbilirubinemia, liver
Indications enzyme elevation, nausea, vomiting, abdominal
IV: Treatment of progressive, potentially fatal pain. GU: nephrotoxicity, hematuria. F and E:
fungal infections. The cholesteryl sulfate, lipid hyperglycemia, hypocalcemia, hypokalemia, hy-
complex, and liposome formulations should be pomagnesemia. Hemat: anemia, leukopenia,
considered for patients who are intolerant (e.g., thrombocytopenia. Derm: pruritis, rashes. Lo-
renal dysfunction) or refractory to amphoteri- cal: phlebitis. MS: arthralgia, myalgia. Misc: HY-
cin B dexycholate. Amphotericin B liposome: PERSENSITIVITY REACTIONS, chills, fever, acute infu-
Management of suspected fungal infections in sion reactions.
febrile neutropenic patients: Treatment of vis-

Interactionsceral leishmaniasis, Treatment of crytococcal
Drug-Drug: Increased risk of renal toxicity,meningitis in HIV patients.
bronchospasm, and hypotension with antineo-

Action plastics. Concurrent use with corticosteroids
Binds to fungal cell membrane, allowing leak- � risk of hypokalemia. Concurrent use with zi-
age of cellular contents. Toxicity (especially dovudine may increase the risk of myelotoxici-
acute infusion reactions and nephrotoxicity) is ty and nephrotoxicity. Combined use with flucy-
less with lipid formulations. Therapeutic Ef- tosine � antifungal activity but may � the risk
fects: Can be fungistatic or fungicidal (depends of toxicity from flucytosine. Combined use with
on concentration achieved and susceptibility of azole antifungals may induce fungal resis-
organism). Spectrum: Active against: Aspergil- tance. Increased risk of nephrotoxicity with oth-
losis, Blastomycosis, Candidiasis, Coccidioido- er nephrotoxic agents such as aminoglyco-
mycosis, Cryptococcosis, Histoplasmosis, Leish- sides, cyclosporine, or tacrolimus.
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AHypokalemia from amphotericin � the risk of Amphotericin B Cholesteryl Sulfate
Powder for injection: 50 mg/vial, 100 mg/digoxin toxicity. Hypokalemia may enhance the
vial.curariform effects of neuromuscular block-

ing agents. Amphotericin B Lipid Complex
Suspension for injection: 100 mg/20-ml vial.Route/Dosage

Specific dosage and duration of therapy depend Amphotericin B Liposome
on nature of infection being treated. Powder for injection: 50 mg/vial.

Amphotericin Deoxycholate NURSING IMPLICATIONS
IV (Adults): Give test dose of 1 mg. If test dose

Assessmenttolerated, initiate therapy with 0.25 mg/kg/day
● Monitor patient closely during test dose and(doses up to 1.5 mg/kg/day may be used, de-

the first 1–2 hr of each dose for fever, chills,pending on type of infection) (alternate-day
headache, anorexia, nausea, or vomiting.dosing may also be used); Bladder irriga-
Premedicating with antipyretics, corticoste-tion—Instill 50 mcg/ml solution into bladder
roids, antihistamines, meperidine, and an-daily for 5–10 days.
tiemetics may decrease these reactions. Fe-IV (Infants and Children): Give test dose of
brile reaction usually subsides within 4 hr0.1 mg/kg (maximum dose 1 mg) or may
after the infusion is completed.administer initial dose of 0.25–1 mg/kg/day

● Assess injection site frequently for thrombo-over 6 hr (without test dose) (some infections
phlebitis or leakage. Drug is very irritating tomay require 1.5 mg/kg/day; alternate-day dos-
tissues.ing may be used).

● Monitor vital signs every 15 min during testIT (Adults): 25–300 mcg q 48–72 hr, � to
dose and every 30 min for 2–4 hr after ad-500 mcg—1 mg as tolerated (maximum total
ministration. Meperidine and dantrolenedose = 15 mg).
have been used to prevent and treat rigors.IT (Children): 25–100 mcg q 48–72 hr; � to
Assess respiratory status (lung sounds, dysp-500 mcg as tolerated.
nea) daily. Notify physician of changes. If res-

Amphotericin B Cholesteryl Sulfate piratory distress occurs, discontinue infusion
(Amphotec) immediately; anaphylaxis may occur. Equip-

ment for cardiopulmonary resuscitationIV (Adults and Children): 3–4 mg/kg q 24 hr
should be readily available.(no test dose needed).

● Monitor intake and output and weigh daily.
Amphotericin B Lipid Complex (Abelcet) Adequate hydration (2000–3000 ml/day)

and maintaining sodium balance may mini-IV (Adults and Children): 5 mg/kg q 24 hr
mize nephrotoxicity.(no test dose needed).

● Lab Test Considerations: Monitor CBC,
Amphotericin B Liposome (AmBisome) BUN and serum creatinine, and potassium
IV (Adults and Children): Empiric thera- and magnesium levels daily. If BUN and se-
py—3 mg/kg q 24 hr; Documented infec- rum creatinine � significantly, may need to
tions—3–5 mg/kg q 24 hr; Visceral leishman- discontinue or consider switching to choles-
iasis (immunocompetent patients)—3 mg/ teryl sulfate, lipid complex, or liposomal for-
kg q 24 hr on days 1–5, then 3 mg/kg q 24 hr on mulation.
days 14 and 21; Visceral leishmaniasis (im- Potential Nursing Diagnoses
munosuppressed patients)—4 mg/kg q 24 hr Risk for infection (Indications)
on days 1–5, then 4 mg/kg q 24 hr on days 10,

Implementation17, 24, 31, and 38; Cryptococcal meningitis in
● Do not confuse amphotericin B cholesterylHIV patients—6 mg/kg q 24 hr.

sulfate (Amphotec) with amphotericin deoxy-
Availability cholate, amphotericin B lipid complex (Abel-
Amphotericin Deoxycholate cet), or amphotericin B liposome (AmBi-
Powder for injection: 50 mg/vial. some); they are not interchangeable.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● This drug should be administered IV only to methazine, propofol, propranolol, prota-
hospitalized patients or those under close su- mine, quinupristin/dalfopristin, sodium bi-
pervision. Diagnosis should be confirmed be- carbonate, tigecycline, tirofiban, tobramycin,
fore administration. trimethoprim/sulfamethoxazole, vancomy-

cin, vasopressin, verapamil, voriconazole.Amphotericin B Deoxycholate
● Solution Incompatibility: LR injection, sa-

IV Administration line solutions.
● Test dose: Diluent: Reconstitute 50-mg vial

Amphotericin B Cholesteryl Sulfatewith 10 ml of sterile water for injection to
IV Administrationachieve a concentration of 5 mg/ml. Recon-

stituted vial stable for 24 hr at room tempera- ● Test Dose: Diluent: Reconstitute 50-mg vial
ture or 1 wk if refrigerated. Further dilute with 10 ml and 100-mg vial with 20 ml of ster-
with 500 ml of D5W. May be diluted in 250 ml ile water for injection to achieve a concentra-
of D5W if being administered via a central ve- tion of 5 mg/ml. Reconstituted vials are stable
nous catheter. Protect infusion from light. In- for 24 hr if refrigerated. Further dilute with
fusion stable for 24 hr at room temperature D5W to achieve concentration below. Do not
or 2 days if refrigerated. To obtain test dose, use other diluents. Infusion stable for 24 hr if
withdraw 1 mg (10 ml) from 500 ml infusion refrigerated. Protect from light. To obtain test
and further dilute with D5W to a total volume dose, withdraw 10 ml from final preparation.
of 20 ml. Concentration: 0.05 mg/ml. Concentration: Final concentration of in-
Rate: Infuse over 10–30 min to determine fusion should be approximately 0.6 mg/ml
patient tolerance. Pedi: Infuse over 30–60 (range 0.16–0.83 mg/ml). Rate: Infuse over
min. 15–30 min.

● Intermittent Infusion: Diluent: Reconsti- ● Intermittent Infusion: Diluent: Prepare
tute and dilute 50-mg vial as per the direc- infusion according to directions above. Con-
tions above. Concentration: Final concen- centration: Final concentration of infusion
tration of infusion should not exceed 0.1 mg/ should be approximately 0.6 mg/ml (range
ml for peripheral infusion or 0.25 mg/ml for 0.16–0.83 mg/ml). Rate: Infuse at a rate of 1
central line administration. Rate: Infuse mg/kg/hr. If patient tolerates infusion without
slowly over 4–6 hr. adverse reactions, infusion time may be

● Y-Site Compatibility: amiodarone, diltiaz- shortened to a minimum of 2 hr. If reactions
em, hydromorphone, lorazepam, tacrolimus. occur or patient cannot tolerate volume, infu-

● Y-Site Incompatibility: acyclovir, amika- sion time may be extended. Rapid infusions
cin, ampicillin, ampicillin/sulbactam, anidu- may cause hypotension, hypokalemia, ar-
lafungin, atropine, aztreonam, bivalirudin, rhythmias, and shock.
bumetanide, calcium chloride, calcium glu- ● Y-Site Compatibility: acyclovir, aminophyl-
conate, caspofungin, cefepime, ceftizoxime, line, cefoxitin, ceftizoxime, clindamycin,
chloramphenicol, cimetidine, clindamycin, dexamethasone sodium phosphate, fentanyl,
daptomycin, dexamethasone sodium phos- furosemide, ganciclovir, granisetron, hydro-
phate, diazepam, digoxin, diphenhydramine, cortisone, lorazepam, methylprednisolone,
dobutamine, dopamine, doxycycline, erta- nitroglycerin, trimethoprim/sulfamethox-
penem, erythromycin, esmolol, famotidine, azole.
fenoldopam, filgrastim, fluconazole, ganci- ● Y-Site Incompatibility: amikacin, ampicil-
clovir, gentamicin, granisetron, haloperidol, lin, ampicillin/sulbactam, aztreonam, calci-
hydralazine, hydrocortisone sodium succi- um chloride, calcium gluconate, cefazolin,
nate, hydroxyzine, isoproterenol, ketorolac, cefepime, ceftazidime, ceftriaxone, cimeti-
labetalol, lansoprazole, levofloxacin, lido- dine, cisatracurium, cyclosporine, diazepam,
caine, linezolid, meperidine, meropenem, digoxin, diphenhydramine, dobutamine,
methylprednisolone sodium succinate, meto- dopamine, droperidol, enalaprilat, esmolol,
clopramide, metoprolol, metronidazole, mi- famotidine, fluconazole, gentamicin, halo-
dazolam, morphine, nafcillin, nitroprusside, peridol, heparin, hydromorphone, hydroxy-
norepinephrine, ondansetron, palonosetron, zine, imipenem/cilastatin, labetalol, lido-
pantoprazole, penicillin G potassium, phenyl- caine, magnesium sulfate, meperidine,
ephrine, phenytoin, piperacillin/tazobactam, metoclopramide, metoprolol, metronidazole,
potassium chloride, prochlorperazine, pro- midazolam, morphine, ondansetron, pheny-
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Atoin, piperacillin/tazobactam, potassium tration: Final concentration of infusion
chloride, prochlorperazine, promethazine, should be 1–2 mg/ml; a lower concentration
propranolol, ranitidine, sodium bicarbonate, (0.2–0.5 mg/ml) may be used for infants and
ticarcillin-clavulanate, tobramycin, vancomy- small children. Rate: Infuse over 2 hr. Infu-
cin, vecuronium, verapamil. sion time may be shortened to 1 hr if patient

● Solution Incompatibility: saline solutions. tolerates infusion without any adverse reac-
tions. If discomfort occurs during infusion,Amphotericin B Lipid Complex
duration of infusion may be increased. May

IV Administration be administered through an in-line filter with
● Intermittent Infusion: Diluent: Shake pore diameter of at least 1 micron. If admin-

vial gently until yellow sediment at bottom has istering through an existing line, flush line
dissolved. Withdraw dose from required with D5W before infusion or use a separate
number of vials with 18-gauge needle. Re- line.
place needle from syringe filled with ampho- ● Y-Site Compatibility: acyclovir, anidula-
tericin B lipid complex with 5-micron filter fungin, atropine, azithromycin, bumetanide,
needle. Each filter needle may be used to fil- cefazolin, cefoxitin, ceftizoxime, ceftriaxone,
ter the contents of no more than 4 vials. Insert cefuroxime, cimetidine, clindamycin, dapto-
filter needle of syringe into IV bag of D5W and mycin, dexamethasone sodium phosphate,
empty contents of syringe into bag. Protect diphenhydramine, enalaprilat, epinephrine,
from light. Infusion is stable for 6 hr at room ertapenem, esmolol, famotidine, fenoldo-
temperature or 48 hr if refrigerated. Con- pam, fentanyl, furosemide, haloperidol, hep-
centration: Final concentration of infusion arin, hydrocortisone sodium succinate, hy-
should be 1 mg/ml; a concentration of 2 mg/ dromorphone, isoproterenol, ketorolac,
ml can be used for pediatric patients or pa- lidocaine, linezolid, methylprednisolone so-
tients who cannot tolerate large volumes of dium succinate, metoprolol, milrinone, ni-fluid. Rate: Do not use an in-line filter. In- troglycerin, nitroprusside, palonosetron,fuse at a rate of 2.5 mg/kg/hr via infusion

pantoprazole, phenylephrine, piperacillin/ta-pump. If infusion exceeds 2 hr, mix contents
zobactam, potassium chloride, procain-by shaking infusion bag every 2 hr. If admin-
amide, ranitidine, tacrolimus, ticarcillin/cla-istering through an existing line, flush line
vulanate, trimethoprim/sulfamethoxazole,with D5W before infusion or use a separate
voriconazole.line.

● Y-Site Incompatibility: amikacin, ampicil-
● Y-Site Compatibility: anidulafungin, erta-

lin, ampicillin/sulbactam, aztreonam, calci-penem.
um chloride, calcium gluconate, caspofun-

● Y-Site Incompatibility: daptomycin, tigecy-
gin, cefepime, cefotaxime, ceftazidime,cline, tirofiban.
ciprofloxacin, cyclosporine, diazepam, di-

● Solution Incompatibility: saline solutions.
goxin, diltiazem, dobutamine, dolasetron,

Amphotericin B Liposome dopamine, doxycycline, droperidol, erythro-
mycin, gentamicin, hydroxyzine, imipenem/IV Administration
cilastatin, labetalol, lorazepam, magnesium● Intermittent Infusion: Diluent: Reconsti-
sulfate, meperidine, meropenem, metoclo-tute each 50-mg vial with 12 ml of sterile wa-
pramide, metronidazole, midazolam, mor-ter for injection to achieve concentration of 4
phine, nicardipine, ondansetron, phenytoin,mg/ml. Immediately shake vial vigorously for
potassium phosphate, prochlorperazine,at least 30 seconds until all particulate matter
promethazine, propranolol, quinupristin/is completely dispersed. Reconstituted vials
dalfopristin, sodium bicarbonate, tobramy-are stable for 24 hr if refrigerated. Withdraw
cin, vancomycin, verapamil.appropriate volume for dilution into a sy-

● Solution Incompatibility: Do not dilute orringe. Attach the 5-micron filter to the syringe
admix with saline solutions, other medica-and inject syringe contents into an appropri-
tions, or solutions containing a bacteriostaticate volume of D5W. Infusion should be ad-

ministered within 6 hr of dilution. Concen- agent.

� = Canadian drug name.
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Patient/Family Teaching Metabolism and Excretion: Variably metabo-
● Explain need for long duration of IV or topi- lized by the liver (12–50%). Renal excretion is

cal therapy. variable (25–60% after oral dosing; 50–85%
● IV: Inform patient of potential side effects after IM administration).

and discomfort at IV site. Advise patient to no- Half-life: Neonates: 1.7–4 hr; Children and
tify health care professional if side effects Adults: 1–1.5 hr (increased in renal impair-
occur. ment).

● Home Care Issue: Instruct family or care-
TIME/ACTION PROFILE (blood levels)giver on dilution, rate, and administration of

drug and proper care of IV equipment.
ROUTE ONSET PEAK DURATION

Evaluation/Desired Outcomes
PO rapid 1.5–2 hr 4–6 hr

● Resolution of signs and symptoms of infec- IM rapid 1 hr 4–6 hr
tion. Several weeks to months of therapy may IV rapid end of in- 4–6 hr
be required to prevent relapse. fusion

Contraindications/Precautions
ampicillin (am-pi-sil-in) Contraindicated in: Hypersensitivity to peni-
�Ampicin, �Apo-Ampi, Marcillin, cillins.
�Nu-Ampi, �Novo-Ampicillin, Use Cautiously in: Severe renal insufficiency

(dosage reduction required if CCr <10 ml/Omnipen, Penbritin, Principen,
min); Infectious mononucleosis, acute lympho-Polycillin, Totacillin
cytic leukemia or cytomegalovirus infection (in-Classification
creased incidence of rash); Patients allergic toTherapeutic: anti-infectives
cephalosporins; OB: Has been used duringPharmacologic: aminopenicillins
pregnancy; Lactation: Is distributed into breast

Pregnancy Category B milk. Can cause rash, diarrhea, and sensitiza-
tion in the infant.

Indications Adverse Reactions/Side EffectsTreatment of the following infections: Skin and
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUSskin structure infections, Soft-tissue infections,
COLITIS, diarrhea, nausea, vomiting. Derm:Otitis media, Sinusitis, Respiratory infections,
rashes, urticaria. Hemat: blood dyscrasias.Genitourinary infections, Meningitis, Septice-
Misc: allergic reactions including ANAPHYLAXISmia. Endocarditis prophylaxis. Unlabeled
and SERUM SICKNESS, superinfection.uses: Prevention of infection in certain high-

risk patients undergoing cesarean section. Interactions
Drug-Drug: Probenecid decreases renal ex-Action
cretion and increases blood levels of ampicil-Binds to bacterial cell wall, resulting in cell
lin—therapy may be combined for this pur-death. Therapeutic Effects: Bactericidal ac-
pose. Large doses may increase the risk oftion; spectrum is broader than penicillin. Spec-
bleeding with warfarin. Incidence of rash in-trum: Active against: Streptococci, nonpenicilli-
creases with concurrent allopurinol therapy.nase-producing staphylococci, Listeria,
May decrease the effectiveness of oral hormon-Pneumococci, Enterococci, Haemophilus in-
al contraceptives.fluenzae, Escherichia coli, Enterobacter,

Klebsiella, Proteus mirabilis, Neisseria men- Route/Dosage
ingitidis, N. gonorrhoeae, Shigella, Salmonel-

Respiratory and Soft-Tissue Infectionsla.
PO (Adults and Children ≥20 kg): 250–500Pharmacokinetics
mg q 6 hr.Absorption: Moderately absorbed from the
PO (Children <20 kg): 50–100 mg/kg/day induodenum (30–50%).
divided doses q 6–8 hr (not to exceed 2–3 g/Distribution: Diffuses readily into body tissues
day).and fluids. CSF penetration is increased in the
IM, IV (Adults and Children ≥40 kg): 500presence of inflamed meninges. Crosses the pla-

centa; enters breast milk in small amounts. mg to 3 g q 6 hr (not to exceed 14 g/day).

Copyright © 2008 by F.A. Davis



ampicillin 165

AIM, IV (Children <40 kg): 100–200 mg/kg/ ml. Powder for injection: 125 mg, 250 mg,
day in divided doses q 6–8 hr (not to exceed 12 500 mgRx, 1 g, 2 g, 10 g.
g/day).

NURSING IMPLICATIONSBacterial Meningitis Caused by H. influen-
zae, Streptococcus pneumoniae, Group B Assessment
streptococcus or N. meningitidis or Septi- ● Assess patient for infection (vital signs,
cemia wound appearance, sputum, urine, stool, and

WBC) at beginning of and throughoutIM, IV (Adults): 500 mg to 3 g q 6 hr (not to
therapy.exceed 14 g/day).

● Obtain a history before initiating therapy toIM, IV (Children >1 mo): 200–400 mg/kg/
determine previous use and reactions to pen-day in divided doses q 6 hr (not to exceed 12 g/
icillins or cephalosporins. Persons with aday).
negative history of penicillin sensitivity mayIM, IV (Neonates ≤7 days): 200 mg/kg/day
still have an allergic response.divided q 8 hr.

● Obtain specimens for culture and sensitivityIM, IV (Neonates >7 days): 300 mg/kg/day
before therapy. First dose may be given be-divided q 6 hr.
fore receiving results.GI/GU Infections Other Than N. gonorrhoeae

● Observe patient for signs and symptoms of
PO (Adults and Children >20 kg): 250–500 anaphylaxis (rash, pruritus, laryngeal edema,
mg q 6 hr (larger doses for more serious/ wheezing). Discontinue the drug and notify
chronic infections). the physician or other health care profession-
PO (Children ≤20 kg): 50–100 mg/kg/day in al immediately if these occur. Keep epineph-
divided doses q 6 hr. rine, an antihistamine, and resuscitation
N. gonorrhoeae equipment close by in the event of an anaphy-

lactic reaction.PO (Adults): 3 g with 1 g probenecid.
● Assess skin for ‘‘ampicillin rash,’’ a nonal-IM, IV (Adults and Children ≥40 kg): 500

lergic, dull red, macular or maculopapular,mg q 6 hr.
mildly pruritic rash.IM, IV (Children <40 kg): 100–200 mg/kg/

● Lab Test Considerations: May cause in-day in divided doses q 6–8 hr.
creased AST and ALT.Urethritis Caused by N. gonorrhoeae in Men

● May cause transient decreases in estradiol,
IM, IV (Adults and Children ≥40 kg): 500 total conjugated estriol, estriol-glucuronide,
mg, repeated 8–12 hr later; additional doses or conjugated estrone in pregnant women.
may be necessary for more complicated infec-

● May cause a false-positive direct Coombs’ test
tions (prostatitis, epididymitis). result.

● May cause a false-positive urinary glucose.Prevention of Bacterial Endocarditis
IM, IV (Adults): 2 g 30 min before procedure Potential Nursing Diagnoses
(gentamicin may be added for high-risk pa- Risk for infection (Indications, Side Effects)
tients); additional 1 g may be given 6 hr later for Noncompliance (Patient/Family Teaching)
high-risk patients. ImplementationIM, IV (Children): 50 mg/kg (not to exceed 2

● Do not confuse with omnipen with imipenem.g) 30 min before procedure (gentamicin may
● Reserve IM or IV route for moderately severebe added for high-risk patients); additional 25

or severe infections or patients unable to takemg/kg may be given 6 hr later for high-risk pa-
oral medication. Change to PO as soon astients.
possible.

Renal Impairment
● PO: Administer around the clock on an emp-

(Adults and Children): CCr ≤10 ml/min—In- ty stomach at least 1 hr before or 2 hr after
crease dosing interval to q 12 hr. meals with a full glass of water. Capsules may
Availability be opened and mixed with water. Reconsti-
Capsules: 250 mg, 500 mg. Suspension tuted oral suspensions retain potency for 7
(wild cherry flavor): 125 mg/5 ml, 250 mg/5 days at room temperature and 14 days if re-

� = Canadian drug name.
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frigerated. Combination with probenecid nal itching or discharge, loose or foul-smell-
should be used immediately after reconsti- ing stools) and allergy.
tution. ● Advise patients taking oral contraceptives to

● IM: Reconstitute for IM or IV use by adding use an alternate or additional nonhormonal
sterile water for injection 0.9–1.2 ml to the method of contraception while taking ampi-
125-mg vial, 0.9–1.9 ml to the 250-mg vial, cillin and until next menstrual period.
1.2–1.8 ml to the 500-mg vial, 2.4–7.4 ml to ● Caution patient to notify health care profes-
the 1-g vial, and 6.8 ml to the 2-g vial. sional if fever and diarrhea occur, especially

if stool contains blood, pus, or mucus. AdviseIV Administration
patient not to treat diarrhea without consult-

● Direct IV: Diluent: Add 5 ml of sterile wa-
ing health care professional. May occur up toter for injection to each 125-, 250-, or 500-
several weeks after discontinuation of medi-mg vial or at least 7.4–10 ml of diluent to
cation.each 1- or 2-g vial. Solution should be used

● Instruct the patient to notify health care pro-within 1 hr of reconstitution. Rate: Doses of
fessional if symptoms do not improve.125–500 mg may be given over 3–5 min (not

● Patients with a history of rheumatic heart dis-to exceed 100 mg/min). Rapid administra-
ease or valve replacement need to be taughttion may cause seizures.
the importance of using antimicrobial pro-

● Intermittent Infusion: Diluent: Reconsti-
phylaxis before invasive medical or dentaltute vials as per the directions above. Further
procedures.dilute in 50 ml or more of 0.9% NaCl, D5W,

● Lactation: Small amounts of ampicillin inD5/0.45% NaCl, or LR. Administer within 4 hr
breast milk can cause sensitization and alter(more stable in NaCl). Concentration: Fi-
intestinal flora of the infant. Instruct patient tonal concentration of infusion should not ex-
monitor infant for reactions and discuss withceed 30 mg/ml. Rate: Infuse over 10–15
health care provider possible need to tempo-min.
rarily avoid breastfeeding.

● Y-Site Compatibility: acyclovir, anidula-
Evaluation/Desired Outcomesfungin, bivalirudin, daptomycin, filgrastim,
● Resolution of the signs and symptoms of in-granisetron, heparin, levofloxacin, linezolid,

fection. Length of time for complete resolu-milrinone, palonosetron, pantoprazole, pro-
tion depends on the organism and site of in-pofol, tacrolimus, voriconazole.
fection.● Y-Site Incompatibility: If aminoglycosides

● Endocarditis prophylaxis.and penicillins must be administered concur-
rently, administer in separate sites at least 1
hr apart, aminophylline, amphotericin B, cas-

ampicillin/sulbactampofungin, diazepam, diphenhydramine, do-
(am-pi-sil-in/sul-bak-tam)butamine, dopamine, doxycycline, fenoldo-

pam, fluconazole, ganciclovir, haloperidol, Unasyn
hydroxyzine, lansoprazole, lorazepam, mi-

Classificationdazolam, nafcillin, nicardipine, nitroprus- Therapeutic: anti-infectives
side, ondansetron, penicillin G potassium, Pharmacologic: aminopenicillins/beta lac-
phenytoin, prochlorperazine, promethazine, tamase inhibitors
protamine, quinupristin/dalfopristin, sodium

Pregnancy Category Bbicarbonate, trimethoprim/sulfamethoxa-
zole, verapamil.

IndicationsPatient/Family Teaching
Treatment of the following infections: Skin and

● Instruct patient to take medication around
skin structure infections, soft-tissue infections,the clock and to finish the drug completely as
Otitis media, Intra-abdominal infections, Sinus-directed, even if feeling better. Advise patients
itis, Respiratory infections, Genitourinary infec-that sharing of this medication can be danger-
tions, Meningitis, Septicemia.ous. Pedi: Instruct parents and caregivers not

to save or use this medication for other in- Action
fections. Binds to bacterial cell wall, resulting in cell

● Advise patient to report the signs of superin- death; spectrum is broader than that of penicil-
fection (furry overgrowth on the tongue, vagi- lin. Addition of sulbactam increases resistance
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Ato beta-lactamases, enzymes produced by bacte- Concurrent allopurinol therapy (increased in-
ria that may inactivate ampicillin. Therapeutic cidence of rash). May decrease the effectiveness
Effects: Bactericidal action. Spectrum: Active of hormonal contraceptives.
against: Streptococci, Pneumococci, Enterococ- Route/Dosageci, Haemophilus influenzae, Escherichia coli,

Dosage based on ampicillin component.Proteus mirabilis, Neisseria meningitidis, N.
IM, IV (Adults and Children ≥40 kg): 1–2 ggonorrhoeae, Shigella, Salmonella, Bacter-
ampicillin q 6–8 hr (not to exceed 12 g ampicil-oides fragilis, Moraxella catarrhalis. Use
lin/day).should be reserved for infections caused by
IM, IV (Children ≥1 yr): 100–200 mg ampi-beta-lactamase–producing strains.
cillin/kg/day divided q 6 hr; Meningitis—200–Pharmacokinetics
400 mg ampicillin/kg/day divided every 6 hr;Absorption: Well absorbed from IM sites.
maximum dose: 8 g ampicillin/day.Distribution: Ampicillin diffuses readily into
IM, IV (Infants >1 month): 100–150 mg am-bile, blister and tissue fluids. Poor CSF penetra-
picillin/kg/day divided q 6 hr.tion unless meninges are inflamed. Crosses the

placenta; enters breast milk in small amounts. Renal Impairment
Metabolism and Excretion: Ampicillin is IM, IV (Adults, Children, and Infants): CCr
variably metabolized by the liver (12–50%). Re- 15–29 ml/min—Administer q 12 hr; CCr 5–
nal excretion is also variable. Sulbactam is elim- 14—Administer q 24 hr.
inated unchanged in urine.

AvailabilityProtein Binding: Ampicillin—28%; sulbac-
Powder for injection: 1.5 g (1 g ampicillintam—38%.
with 500 mg sulbactam), 3 g (2 g ampicillinHalf-life: Ampicillin—1–1.8 hr; sulbac-

tam—1–1.3 hr. with 1 g sulbactam), 15 g (10 g ampicillin with 5
g sulbactam).

TIME/ACTION PROFILE (blood levels)

NURSING IMPLICATIONS
ROUTE ONSET PEAK DURATION

AssessmentIM rapid 1 hr 6–8 hr
IV immediate end of in- 6–8 hr ● Assess patient for infection (vital signs,

fusion wound appearance, sputum, urine, stool, and
WBCs) at beginning and throughout therapy.Contraindications/Precautions

● Obtain a history before initiating therapy toContraindicated in: Hypersensitivity to peni-
determine previous use of, and reactions to,cillins or sulbactam.
penicillins or cephalosporins. Persons with aUse Cautiously in: Severe renal insufficiency
negative history of penicillin sensitivity may(dosage reduction required if CCr <30 ml/
still have an allergic response.min); Epstein-Barr virus infection, acute lym-

phocytic leukemia, or cytomegalovirus infection ● Obtain specimens for culture and sensitivity
(increased incidence of rash). before therapy. First dose may be given be-

fore receiving results.Adverse Reactions/Side Effects
● Observe patient for signs and symptoms ofCNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUS

anaphylaxis (rash, pruritus, laryngeal edema,COLITIS, diarrhea, nausea, vomiting. Derm:
wheezing). Discontinue the drug and notifyrashes, urticaria. Hemat: blood dyscrasias. Lo-

cal: pain at IM site, pain at IV site. Misc: allergic the physician or other health care profession-
reactions including ANAPHYLAXIS and SERUM SICKNESS, al immediately if these occur. Keep epineph-
superinfection, elevated liver enzymes. rine, an antihistamine, and resuscitation

equipment close by in the event of an anaphy-Interactions
lactic reaction.Drug-Drug: Probenecid decreases renal ex-

● Lab Test Considerations: May cause in-cretion and increases blood levels of ampicil-
creased AST, ALT, LDH, bilirubin, alkalinelin—therapy may be combined for this pur-

pose. May potentiate the effect of warfarin. phosphatase, BUN, and creatinine.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching● May cause decreased hemoglobin, hemato-
● Advise patient to report signs of superinfec-crit, RBC, WBC, neutrophils, and lym-

tion (furry overgrowth on the tongue, vaginalphocytes.
itching or discharge, loose or foul-smelling● May cause transient decreases in estradiol,
stools) and allergy.total conjugated estriol, estriol-glucuronide,

● Advise patients taking oral contraceptives toor conjugated estrone in pregnant women.
use an alternative or additional nonhormonal● May cause a false-positive Coombs’ test
method of contraception while taking ampi-result.
cillin/sulbactam and until next menstrualPotential Nursing Diagnosis period.

Risk for infection (Indications, Side Effects)
● Caution patient to notify health care profes-

Implementation sional if fever and diarrhea occur, especially
● IM: Reconstitute for IM use by adding 3.2 ml if stool contains blood, pus, or mucus. Advise

of sterile water or 0.5% or 2% lidocaine HCl patient not to treat diarrhea without consult-
to the 1.5-g vial or 6.4 ml to the 3-g vial. ing health care professional. May occur up to
Administer within 1 hr of preparation, deep several weeks after discontinuation of medi-
IM into well-developed muscle. cation.

● Instruct the patient to notify health care pro-IV Administration
fessional if symptoms do not improve.

● Direct IV: Diluent: Reconstitute 1.5-g vial
Evaluation/Desired Outcomeswith 3.2 ml of sterile water for injection and
● Resolution of signs and symptoms of infec-the 3-g vial with 6.4 ml. Concentration:

tion. Length of time for complete resolution375 mg ampicillin/sulbactam per ml. Rate:
depends on the organism and site of in-Administer over at least 10–15 min within 1
fection.hr of reconstitution. More rapid administra-

tion may cause seizures.
● Intermittent Infusion: Diluent: Reconsti- anakinra (a-na-kin-ra)tute vials as per the directions above. Further

Kineretdilute in 50–100 ml of 0.9% NaCl, D5W, D5/
0.45% NaCl, or LR. Stability of solution varies Classification

Therapeutic: antirheumatics (DMARD)from 2–8 hr at room temperature or 3–72 hr
Pharmacologic: interleukin antagonistsif refrigerated, depending on concentration

and diluent. Concentration: Final concen-
Pregnancy Category Btration of infusion should be 3–45 mg of am-

picillin/sulbactam per ml. Rate: Infuse over Indications15–30 min.
Reduction of the signs and symptoms of moder-

● Y-Site Compatibility: anidulafungin, bivali-
ately to severely active rheumatoid arthritis inrudin, daptomycin, fenoldopam, filgrastim,
patients who have failed other DMARDs (may befluconazole, granisetron, hydromorphone, used in combination with other DMARDs otherlevofloxacin, linezolid, palonosetron, panto- than tumor necrosis factor [TNF] blockingprazole, tacrolimus, tirofiban, voriconazole. agents).

● Y-Site Incompatibility: acyclovir, amiodar-
Actionone, amphotericin B cholesteryl sulfate, cas-
Blocks the destructive effects of interleukin-1 onpofungin, cefotaxime, cefoxitin, ciprofloxa-
cartilage and bone resorption by inhibiting itscin, diazepam, dobutamine, doxycycline,
binding at specific tissue receptor sites. Thera-ganciclovir, haloperidol, hydralazine, hy-
peutic Effects: Slowed progression of rheuma-droxyzine, lansoprazole, lorazepam, methyl-
toid arthritis.prednisolone sodium succinate, midazolam,

nicardipine, ondansetron, phenytoin, pro- Pharmacokinetics
chlorperazine, promethazine, protamine, Absorption: Well absorbed (95%) following
quinupristin/dalfopristin, trimethoprim/sul- subcut administration.
famethoxazole, verapamil. If aminoglycosides Distribution: Unknown.
and penicillins must be given concurrently, Metabolism and Excretion: Unknown.
administer in separate sites at least 1 hr apart. Half-life: 4–6 hr.
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Acations (antihistamines, acetaminophen, cor-TIME/ACTION PROFILE (clinical response)
ticosteroids, epinephrine) and equipment

ROUTE ONSET PEAK DURATION should be readily available in the event of a
Subcut within 12 wk unknown unknown severe reaction.

● Lab Test Considerations: Monitor neu-
Contraindications/Precautions trophil count prior to and during therapy,
Contraindicated in: Active infections; Hyper- then monthly for 3 mo and quarterly thereaf-
sensitivity; Hypersensitivity to other Escherichia ter for up to 1 yr.
coli-derived products.

Potential Nursing DiagnosesUse Cautiously in: Other chronic debilitating
Impaired physical mobility (Indications)illness; Underlying immunosuppression; Renal
Acute pain (Indications)impairment; OB, Lactation, Pedi: Safety not es-

tablished; Geri: May be more sensitive to toxicity Implementation
due to age-related decline in renal function; in- ● Administration of higher than recommended
creased incidence of infection in geriatric popu- doses did not result in higher responses.
lation. ● Subcut: Administer 1 dose/day. Do not
Exercise Extreme Caution in: Concurrent administer solutions that are discolored or
use of TNF blocking agents such as etanercept contain particulate matter. Provided in sin-
(higher risk of serious infections). gle-use 1-ml prefilled glass syringes.
Adverse Reactions/Side Effects Patient/Family Teaching
CNS: headache. GI: diarrhea, nausea. Hemat: ● Inform patient of the signs and symptoms of
neutropenia. Local: injection site reactions. hypersensitivity reactions and other adverse
Misc: INFECTIONS, hypersensitivity reactions reactions. Advise patient of appropriate ac-
(rare). tions if reactions occur.

● Advise patients not to receive live vaccinesInteractions
during therapy with anakinra without con-Drug-Drug: � risk of serious infection with
sulting health care professional.TNF blocking agents, such as etanercept.

● Home Care Issues: Instruct patient andMay � antibody response to and increase the
family on preparation and correct techniquerisk of adverse reactions from vaccines; avoid
for administration of injection and care andconcurrent administration of live vaccines.
disposal of equipment. Caution patients andRoute/Dosage caregivers not to reuse needles, syringes, orSubcut (Adults ≥18 yr): 100 mg/day. drug product.

Availability Evaluation/Desired OutcomesSolution for injection: 100 mg/ml in 1-ml
● Reduction of signs and symptoms and slowedprefilled glass syringes. progression of moderate to severe active

rheumatoid arthritis.NURSING IMPLICATIONS
Assessment

anastrazole (a-nass-stra-zole)● Assess patient’s range of motion and degree
Arimidexof swelling and pain in affected joints before

and periodically during therapy. Classification
● Assess for signs and symptoms of infection Therapeutic: antineoplastics

(fever, elevated WBC) prior to and periodi- Pharmacologic: aromatase inhibitors
cally during therapy. Anakinra should not be

Pregnancy Category Dinstituted in patients with active infections
and should be discontinued if patient devel-

Indicationsops a serious infection.
Postmenopausal hormone receptor-positive or● Observe patient for hypersensitivity reactions
unknown, locally advanced, or metastatic breast(urticaria, dyspnea, hypotension). Discontin-

ue anakinra if severe reaction occurs. Medi- cancer. Advanced postmenopausal breast can-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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cer in with disease progression despite tamoxi- ● Lab Test Considerations: May cause �
GTT, AST, ALT, alkaline phosphatase, totalfen therapy.
cholesterol, and LDL cholesterol levels.Action

Potential Nursing DiagnosesInhibits the enzyme aromatase, which is partial-
Acute pain (Side Effects)ly responsible for conversion of precursors to

estrogen. Therapeutic Effects: Lowers levels Implementation
of circulating estrogen, which may halt progres- ● PO: Take medication consistently with regard
sion of estrogen-sensitive breast cancer. to food.
Pharmacokinetics Patient/Family Teaching
Absorption: 83–85% absorbed following oral ● Instruct patient to take medication as di-

rected.administration.
● Inform patient of potential for adverse reac-Distribution: Unknown.

tions and advise her to notify health care pro-Metabolism and Excretion: 85% metabo-
fessional if side effects are problematic.lized by the liver; 11% excreted renally.

● Advise patient that vaginal bleeding may oc-Half-life: 50 hr.
cur during first few weeks after changing over

TIME/ACTION PROFILE (lowering of serum from other hormonal therapy. Continued
bleeding should be evaluated.estradiol)

● Teach patient to report increase in pain so
ROUTE ONSET PEAK DURATION treatment can be initiated.
PO within 24 hr 14 days 6 days† Evaluation/Desired Outcomes

● Slowing of disease progression in women†Following cessation of therapy
with advanced breast cancer.Contraindications/Precautions

Contraindicated in: OB: Potential harm to
fetus or spontaneous abortion. ANGIOTENSIN-CONVERTING
Use Cautiously in: Women with childbearing ENZYME (ACE) INHIBITORS
potential; Lactation, Pedi: Safety not established.

benazepril (ben-aye-ze-pril)Adverse Reactions/Side Effects Lotensin
CNS: headache, weakness, dizziness. EENT:

captopril (kap-toe-pril)pharyngitis. Resp: dyspnea, increased cough.
CapotenCV: peripheral edema. GI: nausea, abdominal

pain, anorexia, constipation, diarrhea, dry enalapril/enalaprilat
mouth, vomiting. GU: pelvic pain, vaginal bleed- (e-nal-a-pril/e-nal-a-pril-at)
ing, vaginal dryness. Derm: rash, including mu- Vasotec, Vasotec IV
cocutaneous disorders, sweating. Metab:

fosinopril (foe-sin-oh-pril)weight gain. MS: back pain, bone pain. Neuro:
Monoprilparesthesia. Misc: allergic reactions including

ANGIOEDEMA, URTICARIA, and ANAPHYLAXIS, hot lisinopril (lyse-in-oh-pril)
flashes, pain. Prinivil, Zestril
Interactions moexipril (moe-eks-i-pril)
Drug-Drug: None significant. Univasc
Route/Dosage perindopril (pe-rin-do-pril)
PO (Adults): 1 mg daily. Aceon, �Coversyl
Availability quinapril (kwin-a-pril)Tablets: 1 mg. Cost: $795.94/90. Accupril
NURSING IMPLICATIONS ramipril (ra-mi-pril)

AltaceAssessment
trandolapril (tran-doe-la-pril)● Assess patient for pain and other side effects

periodically during therapy. Mavik
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Aresults in complete bioavailability. Fosino-Classification pril—36% absorbed after oral administration.Therapeutic: antihypertensives
Lisinopril—25% absorbed after oral adminis-Pharmacologic: ACE inhibitors
tration (much variability). Moexipril—13%

Pregnancy Category C (first trimester), bioavailability as moexiprilat after oral adminis-
D (second and third trimesters) tration (� by food). Perindopril—25% bio-

availability as perindoprilat after oral adminis-
tration. Quinapril—60% absorbed after oralIndications
administration (high-fat meal may � absorp-Alone or with other agents in the management of
tion). Ramipril—50–60% absorbed after oralhypertension. Captopril, enalapril, fosino-
administration. Trandolapril—70% bioavail-pril, lisinopril, quinapril, ramipril, tran-
ability as trandolaprilat after oral adminis-dolapril: Management of CHF. Captopril, li-
tration.sinopril, ramipril, trandolapril: Reduction
Distribution: All ACE inhibitors cross the pla-of risk of death or development of CHF following
centa. Benazepril, captopril, enalapril, fosi-MI. Enalapril: Slowed progression of left ven-
nopril, quinapril, and trandolapril—Entertricular dysfunction into overt heart failure. Ra-
breast milk. Lisinopril—Minimal penetrationmipril: Reduction of the risk of MI, stroke, and
of CNS. Ramipril—Probably does not enterdeath from cardiovascular disease in patients at
breast milk. Trandolapril—Enters breast milk.risk (>55 years old with a history of CAD,
Protein Binding: Benazepril—95%, Fosino-stroke, peripheral vascular disease, or diabetes
pril—99.4%, Moexipril—90%, Quinapril—with another cardiovascular risk factor). Cap-
97%.topril: Decreased progression of diabetic ne-
Metabolism and Excretion: Benazepril—phropathy. Perindopril: Reduction of risk of
Converted by the liver to benazeprilat, the activedeath from cardiovascular causes or non-fatal
metabolite. 20% excreted by kidneys; 11–12%MI in patients with stable CAD.
nonrenal (biliary elimination). Captopril—Action
50% metabolized by the liver to inactive com-ACE inhibitors block the conversion of angioten-
pounds, 50% excreted unchanged by the kid-sin I to the vasoconstrictor angiotensin II. ACE
neys. Enalapril, enalaprilat—Enalapril is con-inhibitors also prevent the degradation of bra-
verted by the liver to enalaprilat, the activedykinin and other vasodilatory prostaglandins.
metabolite; primarily eliminated by the kidneys.ACE inhibitors also increase plasma renin levels
Fosinopril—Converted by the liver and GI mu-and reduce aldosterone levels. Net result is sys-
cosa to fosinoprilat, the active metabolite—temic vasodilation. Therapeutic Effects: Low-
50% excreted in urine, 50% in feces. Lisino-ering of blood pressure in hypertensive patients.
pril—100% eliminated by the kidneys. Moexi-Improved symptoms in patients with CHF (se- pril—Converted by liver and GI mucosa tolected agents only). Decreased development of moexiprilat, the active metabolite; 13% excret-overt heart failure (enalapril only). Improved ed in urine, 53% in feces. Perindopril—Con-survival and reduced development of overt CHF verted by the liver to perindoprilat, the activeafter MI (selected agents only). Decreased risk metabolite; primarily excreted in urine. Quina-of death from cardiovascular causes or MI in pril—Converted by the liver, GI mucosa, andpatients with stable CAD (perindopril only). De- tissue to quinaprilat, the active metabolite: 96%

creased risk of MI, stroke, or death from car- eliminated by the kidneys. Ramipril—Convert-
diovascular causes in high-risk patients (rami- ed by the liver to ramiprilat, the active metabo-
pril only). Decreased progression of diabetic lite; 60% excreted in urine, 40% in feces. Tran-
nephropathy (captopril only). dolapril—Converted by the liver to
Pharmacokinetics trandolaprilat, the active metabolite; 33% ex-
Absorption: Benazepril—37% absorbed after creted in urine, 66% in feces.
oral administration. Captopril—60–75% ab- Half-life: Benazeprilat—10–11 hr. Capto-
sorbed after oral administration (� by food). pril—2 hr (increased in renal impairment).
Enalapril—55–75% absorbed after oral ad- Enalapril—2 hr (increased in renal impair-
ministration. Enalaprilat—IV administration ment). Enalaprilat—35–38 hr (increased in

� = Canadian drug name.
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renal impairment). Fosinoprilat—12 hr. Lisi- dysfunction, proteinuria, renal dysfunction, re-
nal failure. Derm: flushing, pruritis, rashes. Fnopril—12 hr (increased in renal impair-
and E: hyperkalemia. Hemat: AGRANULOCYTOSIS,ment). Moexiprilat—2–9 hr (increased in re-
neutropenia (captopril only). MS: back pain,nal impairment). Perindoprilat—3–10 hr
muscle cramps, myalgia. Misc: ANGIOEDEMA, fev-(increased in renal impairment). Quinapri-
er.lat—3 hr (increased in renal impairment). Ra-

miprilat—13–17 hr (increased in renal im- Interactions
pairment). Trandolaprilat—10 hr (increased Drug-Drug: Excessive hypotension may occur
in renal impairment). with concurrent use of diuretics and other an-

tihypertensives. � risk of hyperkalemia withTIME/ACTION PROFILE (effect on blood concurrent use of potassium supplements,
pressure—single dose†) potassium-sparing diuretics, potassium-

containing salt substitutes, or angiotensinROUTE ONSET PEAK DURATION
II receptor antagonists. Antihypertensive re-

Benazepril within 1 hr 2–4 hr 24 hr sponse may be � by NSAIDs. Absorption of fo-Captopril 15–60 min 60–90 min 6–12 hr
sinopril may be � by antacids (separate ad-Enalapril PO 1 hr 4–8 hr 12–24 hr
ministration by 1–2 hr). � levels and may �Enalapril IV 15 min 1–4 hr 4–6 hr

Fosinopril within 1 hr 2–6 hr 24 hr risk of lithium toxicity. Quinapril may � ab-
Lisinopril 1 hr 6 hr 24 hr sorption of tetracycline, doxycycline, and
Moexipril within 1 hr 3–6 hr up to 24 hr fluoroquinolones (because of magnesium in
Perindoprilat within 1–2 hr 3–7 hr up to 24 hr

tablets).Quinapril within 1 hr 2–4 hr up to 24 hr
Drug-Food: Food significantly � absorptionRamipril within 1–2 hr 3–6 hr 24 hr

Trandolapril within 1–2 hr 4–10 hr up to 24 hr of captopril and moexipril (administer drugs 1
hr before meals).†Full effects may not be noted for several weeks
Route/DosageContraindications/Precautions

Contraindicated in: Hypersensitivity; History Benazepril
of angioedema with previous use of ACE inhibi- PO (Adults): 10 mg once daily; increase grad-
tors; OB: Can cause injury or death of fetus; Lac- ually to maintenance dose of 20–40 mg/day in
tation: Certain ACE inhibitors appear in breast 1–2 divided doses (begin with 5 mg/day in pa-
milk; discontinue drug or use formula. tients receiving diuretics).
Use Cautiously in: Renal impairment, hepatic PO (Children ≥6 yr): 0.2 mg/kg once daily;
impairment, hypovolemia, hyponatremia, con- may be titrated up to 0.6 mg/kg/day (or 40 mg/
current diuretic therapy; Black patients with hy- day).
pertension (monotherapy less effective, may re- Renal Impairmentquire additional therapy; higher risk of PO (Adults): CCr <30 ml/min—Initiate ther-angioedema); Women of childbearing potential; apy with 5 mg once daily.Surgery/anesthesia (hypotension may be exag-

Renal Impairmentgerated); Pedi: Safety not established for most
PO (Children ≥6 yr): CCr <30 ml/min—agents; benazepril, fosinopril, and lisinopril
Contraindicated.may be used in children ≥6 yr (captopril and

enalapril may be used in children of all ages); Captopril
Geri: Initial dosage reduction recommended for PO (Adults): Hypertension—12.5–25 mg 2–most agents due to age-related decline in renal 3 times daily, may be increased at 1–2 wk inter-
function. vals up to 150 mg 3 times daily (begin with
Exercise Extreme Caution in: Family history 6.25–12.5 mg 2–3 times daily in patients re-
of angioedema. ceiving diuretics) (maximum dose = 450 mg/
Adverse Reactions/Side Effects day). CHF—25 mg 3 times daily (6.25–12.5 mg
CNS: dizziness, drowsiness, fatigue, headache, 3 times daily in patients who have been vigor-
insomnia, vertigo, weakness. Resp: cough, ously diuresed); titrated up to target dose of 50
dyspnea. CV: hypotension, chest pain, edema, mg 3 times daily. Post-MI—6.25-mg test dose,
tachycardia. Endo: hyperuricemia. GI: taste followed by 12.5 mg 3 times daily, may be in-
disturbances, abdominal pain, anorexia, consti- creased up to 50 mg 3 times daily. Diabetic ne-
pation, diarrhea, nausea, vomiting. GU: erectile phropathy—25 mg 3 times daily.
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APO (Children): CHF—0.3 mg/kg–0.5 mg/kg/ may be increased over several weeks up to 40
dose 3 times daily, titrate up to a maximum of 6 mg/day.
mg/kg/day in 2–4 divided doses; Older Chil- PO (Children ≥6 yr and >50 kg): Hyperten-
dren: 6.25–12.5 mg/dose q 12–24 hr, titrate up sion—5–10 mg once daily.
to a maximum of 6 mg/kg/day in 2–4 divided

Lisinoprildoses.
PO (Adults): Hypertension—10 mg once dai-PO (Infants): CHF—0.15–0.3 mg/kg/dose; ti-
ly, can be increased up to 20–40 mg/day (ini-trate up to a maximum of 6 mg/kg/day in 1–4
tiate therapy at 5 mg/day in patients receiving di-divided doses.
uretics). CHF—5 mg once daily; may be titratedPO (Neonates): CHF—0.05–0.1 mg/kg/dose

q 8–24 hr; may increase as needed up to 0.5 every 2 wk up to 40 mg/day; begin with 2.5 mg
mg/kg q 6–24 hr; Premature neonates: 0.01 once daily in patients with hyponatremia (serum
mg/kg/dose q 8–12 hr. sodium <130 mEq/L). Post-MI—5 mg once

daily for 2 days, then 10 mg daily.Renal Impairment
PO (Children ≥6 yr): Hypertension—0.07PO (Adults): CCr 10–50 ml/min—Adminis-
mg/kg once daily (up to 5 mg/day), may be ti-ter 75% of dose; CCr <10 ml/min—Administer
trated every 1–2 wk up to 0.6 mg/kg/day (or 4050% of dose.
mg/day).

Enalapril/Enalaprilat
Renal Impairment

PO (Adults): Hypertension—2.5–5 mg once PO (Adults): CCr 10–30 ml/min—Begin with
daily, increase as required up to 40 mg/day in 5 mg once daily; may be slowly titrated up to 40
1–2 divided doses (initiate therapy at 2.5 mg mg/day; CCr <10ml/min—Begin with 2.5 mgonce daily in patients receiving diuretics). once daily; may be slowly titrated up to 40 mg/CHF—2.5 mg 1–2 times daily, titrated up to tar-

day.get dose of 10 mg twice daily; begin with 2.5 mg
Renal Impairmentonce daily in patients with hyponatremia (serum
(Children ≥6 yr): CCr <30 ml/min—Con-sodium <130 mEq/L). Asymptomatic left
traindicated.ventricular dysfunction—2.5 mg twice daily,

titrated up to a target dose of 10 mg twice daily.
MoexiprilPO (Children and Neonates): Hyperten-
PO (Adults): 7.5 mg once daily, may be in-sion—0.1 mg/kg/day q 12–24 hr (once a day
creased up to 30 mg/day in 1–2 divided dosesin neonates); may be slowly titrated up to a max-
(begin with 3.75 mg/day in patients receivingimum of 0.5 mg/kg/day.
diuretics).IV (Adults): Hypertension—0.625–1.25 mg

(0.625 mg if receiving diuretics) q 6 hr; can be Renal Impairment
titrated up to 5 mg q 6 hr. PO (Adults): CCr ≤40 ml/min—Initiate ther-
IV (Children and Neonates): Hyperten- apy at 3.75 mg once daily, may be titrated up-
sion—5–10 mcg/kg/dose given q 8–24 hr. ward carefully to 15 mg/day.
Renal Impairment

PerindoprilPO, IV (Adults): Hypertension CCr 10–50
PO (Adults): Hypertension—4 mg once daily,ml/min—Administer 75% of dose; CCr <10
may be slowly titrated up to 16 mg/day in 1–2ml/min—Administer 50% of dose.
divided doses (should not exceed 8 mg/day inRenal Impairment
elderly patients) (begin with 2–4 mg/day in 1–2PO, IV (Children and Neonates): CCr <30
divided doses in patients receiving diuretics);ml/min—Contraindicated.
Stable CAD—4 mg once daily for 2 weeks; may

Fosinopril be increased, if tolerated, to 8 mg once daily; for
elderly patients, begin with 2 mg once daily for 1PO (Adults): Hypertension—10 mg once dai-
week (may be increased, if tolerated, to 4 mgly, may be increased as required up to 80 mg/
once daily for 1 week, then, increase as tolerat-day. CHF—10 mg once daily (5 mg once daily

in patients who have been vigorously diuresed); ed to 8 mg once daily).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Renal Impairment Captopril
Tablets: 12.5 mg, 25 mg, 50 mg, 100 mg. InPO (Adults): CCr 30–60 ml/min—2 mg/day
combination with: hydrochlorothiazide (Ca-initially; may be slowly titrated up to 8 mg/day in
pozide). See Appendix B.1–2 divided doses.
EnalaprilQuinapril
Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg. In com-PO (Adults): Hypertension—10–20 mg once bination with: felodipine (Lexxel), hydro-daily initially, may be titrated q 2 wk up to 80 chlorothiazide (Vaseretic). See Appendix B.mg/day in 1–2 divided doses (initiate therapy at
Enalaprilat5 mg/day in patients receiving diuretics).
Injection: 1.25 mg/ml.CHF—5 mg twice daily initially; may be titrated

at weekly intervals up to 20 mg twice daily. Fosinopril
Tablets: 10 mg, 20 mg, 40 mg. In combina-Renal Impairment
tion with: hydrochlorothiazide (Monopril-PO (Adults): CCr >60 ml/min—Initiate ther-
HCT). See Appendix B.apy at 10 mg/day; CCr 30–60 ml/min—Initiate

therapy at 5 mg/day; CCr 10–30 ml/min—Ini- Lisinopril
tiate therapy at 2.5 mg/day. Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg, 30 mg,

40 mg. In combination with: hydrochloro-Ramipril thiazide (Prinzide, Zestoretic). See Appendix B.
PO (Adults): Hypertension—2.5 mg once

Moexiprildaily; may be increased slowly up to 20 mg/day
Tablets: 7.5 mg, 15 mg. In combinationin 1–2 divided doses (initiate therapy at 1.25
with: hydrochlorothiazide (Uniretic).mg/day in patients receiving diuretics). CHF
Perindoprilpost-MI—1.25–2.5 mg twice daily initially; may
Tablets: 2 mg, 4 mg, 8 mg.be increased slowly up to 5 mg twice daily. Re-

duction in risk of MI, stroke, and death from Quinapril
cardiovascular causes—2.5 mg once daily for Tablets: 5 mg, 10 mg, 20 mg, 40 mg. In com-
1 wk, then 5 mg once daily for 3 wk, then in- bination with: hydrochlorothiazide (Accu-
creased as tolerated to 10 mg once daily (can retic, Quinaretic). See Appendix B.
also be given in 2 divided doses). Ramipril
Renal Impairment Capsules: 1.25 mg, 2.5 mg, 5 mg, 10 mg. Cost:
PO (Adults): CCr <40 ml/min—Initiate ther- 1.25 mg $133.41/90, 2.5 mg $165.97/90, 5 mg
apy at 1.25 mg once daily; may be slowly titrated $175.98/90, 10 mg $195.97/90.
up to 5 mg/day in 1–2 divided doses. Trandolapril

Tablets: 1 mg, 2 mg, 4 mg. In combinationTrandolapril
with: verapamil (Tarka). See Appendix B.PO (Adults): Hypertension—1 mg once daily

(2 mg once daily in black patients); CHF post- NURSING IMPLICATIONSMI—Initiate therapy at 1 mg once daily, titrate
up to 4 mg once daily if possible. Assessment

● Hypertension: Monitor blood pressure andRenal Impairment
pulse frequently during initial dose adjust-PO (Adults): CCr <30 ml/min—Initiate ther-
ment and periodically during therapy. Notifyapy at 0.5 mg once daily; may be slowly titrated
health care professional of significantupward (maximum dose = 4 mg/day).
changes.Hepatic Impairment

● Monitor frequency of prescription refills toPO (Adults): Initiate therapy at 0.5 mg once
determine adherence.daily; may be slowly titrated upward (maximum

● Assess patient for signs of angioedema (dysp-dose = 4 mg/day).
nea, facial swelling).

Availability
● CHF: Monitor weight and assess patient rout-

Benazepril inely for resolution of fluid overload (periph-
Tablets: 5 mg, 10 mg, 20 mg, 40 mg. In com- eral edema, rales/crackles, dyspnea, weight
bination with: amlodipine (Lotrel) and hy- gain, jugular venous distention).
drochlorothiazide (Lotensin HCT). See Appen- ● Lab Test Considerations: Monitor BUN,
dix B. creatinine, and electrolyte levels periodically.
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ASerum potassium, BUN, and creatinine may 2–3 days before initiation may decrease risk
of hypotension. Monitor closely for at least 1be �, whereas sodium levels may be �. If
hr after blood pressure has stabilized. Re-� BUN or serum creatinine concentrations
sume diuretics if blood pressure is not con-occur, dose reduction or withdrawal may be
trolled.required.

● Monitor CBC periodically during therapy. Benazepril
Certain drugs may rarely cause slight � in

● PO: For patients with difficulty swallowing
hemoglobin and hematocrit, leukopenia, and tablets, pharmacist may compound oral sus-
eosinophilia. pension; stable for 30 days if refrigerated.

● May cause � AST, ALT, alkaline phospha- Shake suspension before each use.
tase, serum bilirubin, uric acid, and glucose.

Captopril● Assess urine protein prior to and periodically
● PO: Administer 1 hr before or 2 hr afterduring therapy for up to 1 yr in patients with

meals. May be crushed if patient has difficultyrenal impairment or in those receiving >150
swallowing. Tablets may have a sulfurousmg/day of captopril. If excessive or � pro-
odor.teinuria occurs, re-evaluate ACE inhibitor

● An oral solution may be prepared by crushingtherapy.
a 25-mg tablet and dissolving it in 25–100 ml● Captopril: May cause positive ANA titer.
of water. Shake for at least 5 min and admin-● Captopril: May cause false-positive test re-
ister within 30 min.sults for urine acetone.

● Captopril: Monitor CBC with differential pri- Enalapril
or to initiation of therapy, every 2 wk for the

● PO: For patients with difficulty swallowing
first 3 mo, and periodically for up to 1 yr in tablets, pharmacist may compound oral sus-
patients at risk for neutropenia (patients with pension. Shake suspension before each use.
renal impairment or collagen-vascular dis-

Enalaprilatease)or at first sign of infection. Discontinue
IV Administrationtherapy if neutrophil count is <1000/mm3.

● Direct IV: Diluent: May be administeredPotential Nursing Diagnoses
undiluted. Concentration: 1.25 mg/ml.Decreased cardiac output (Indications, Side
Rate: Administer over at least 5 min.Effects)

● Intermittent Infusion: Diluent: Dilute inNoncompliance (Patient/Family Teaching)
up to 50 ml of D5W, 0.9% NaCl, D5/0.9%

Implementation NaCl, or D5/LR. Diluted solution is stable for
● Do not confuse Lotensin (benazepril) with 24 hr. Rate: Administer as a slow infusion

Loniten (minoxidil) or lovastatin. Do not over at least 5 min.
confuse enalapril with Eldepryl (seligiline). ● Y-Site Compatibility: allopurinol, amifos-
Do not confuse Monopril (fosinopril) with tine, amikacin, aminophylline, ampicillin,
Accupril (quinapril), minoxidil, or Monoket ampicillin/sulbactam, aztreonam, bivaliru-
(isosorbide mononitrate). Do not confuse din, butorphanol, calcium gluconate, cefazo-
Prinivil (lisinopril) with Plendil (felodipine) lin, cefoperazone, ceftazidime, ceftizoxime,
or Prilosec (omeprazole). Do not confuse chloramphenicol, cimetidine, cisatracurium,
Accupril (quinapril) with Accutane (isotreti- cladribine, clindamycin, dexmedetomidine,
noin). Do not confuse Altace (ramipril) with dextran 40, dobutamine, docetaxel, dop-
Artane (trihexyphenidyl). amine, doxorubicin liposome, erythromycin

● Correct volume depletion, if possible, before lactobionate, esmolol, etoposide phosphate,
initiation of therapy. famotidine, fenoldopam, fentanyl, filgrastim,

● PO: Precipitous drop in blood pressure dur- ganciclovir, gemcitabine, gentamicin, grani-
ing first 1–3 hr after first dose may require setron, heparin, hetastarch, hydrocortisone
volume expansion with normal saline but is sodium succinate, labetalol, lidocaine, line-
not normally considered an indication for zolid, magnesium sulfate, melphalan, mero-
stopping therapy. Discontinuing diuretic penem, methylprednisolone sodium succi-
therapy or cautiously increasing salt intake nate, metronidazole, morphine, nafcillin,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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nicardipine, nitroprusside, oxaliplatin, pem- ● Advise patient to inform health care profes-
etrexed, penicillin G potassium, phenobarbi- sional of medication regimen prior to treat-
tal, piperacillin, piperacillin/tazobactam, po- ment or surgery.
tassium chloride, potassium phosphate, ● Advise patient that medication may cause im-
propofol, ranitidine, remifentanil, sodium ac- pairment of taste that generally resolves with-
etate, teniposide, thiotepa, tobramycin, tri- in 8–12 wk, even with continued therapy.
methoprim/sulfamethoxazole, vancomycin, ● Instruct patient to notify health care profes-
vinorelbine. sional if rash; mouth sores; sore throat; fever;

● Y-Site Incompatibility: amphotericin B, swelling of hands or feet; irregular heart beat;
amphotericin B cholesteryl sulfate, cefepime, chest pain; dry cough; hoarseness; swelling of
lansoprazole, phenytoin. face, eyes, lips, or tongue; difficulty swallow-

● Additive Compatibility: dobutamine, dop- ing or breathing occur; or if taste impairment
amine, heparin, meropenem, nitroglycerin, or skin rash persists. Persistent dry cough
nitroprusside, potassium chloride. may occur and may not subside until medica-

tion is discontinued. Consult health care pro-Lisinopril
fessional if cough becomes bothersome. Also

● PO: For patients with difficulty swallowing
notify health care professional if nausea,tablets, pharmacist may compound oral sus-
vomiting, or diarrhea occurs and continues.pension; stable at room temperature for 4

● Emphasize the importance of follow-up ex-wk. Shake suspension before each use.
aminations to monitor progress.

Moexipril
● OB: Advise women of childbearing age to use

● PO: Administer moexipril on an empty stom- contraception and notify health care profes-
ach, 1 hr before a meal. sional if pregnancy is planned or suspected. If

pregnancy is detected, discontinue medica-Ramipril
tion as soon as possible.● PO: Capsules may be opened and sprinkled

● Hypertension: Encourage patient to complyon applesauce, or dissolved in 4 oz water or
with additional interventions for hypertensionapple juice for patients with difficulty swal-
(weight reduction, low sodium diet, discon-lowing. Effectiveness is same as capsule. Pre-
tinuation of smoking, moderation of alcoholpared mixtures can be stored for up to 24 hrs
consumption, regular exercise, and stressat room temperature or up to 48 hrs if refrig-
management). Medication controls but doeserated.
not cure hypertension.Patient/Family Teaching

● Instruct patient and family on correct tech-
● Instruct patient to take medication as direct- nique for monitoring blood pressure. Adviseed at the same time each day, even if feeling them to check blood pressure at least weeklywell. Take missed doses as soon as possible and to report significant changes to healthbut not if almost time for next dose. Do not

care professional.double doses. Warn patient not to discontin-
Evaluation/Desired Outcomesue ACE inhibitor therapy unless directed by
● Decrease in blood pressure without appear-health care professional.

ance of excessive side effects.● Caution patient to avoid salt substitutes or
● Decrease in signs and symptoms of CHFfoods containing high levels of potassium or

(some drugs may also improve survival).sodium unless directed by health care profes-
● Decrease in development of overt CHF (ena-sional (see Appendix L).

lapril).● Caution patient to change positions slowly to
● Reduction of risk of death or development ofminimize hypotension. Use of alcohol, stand-

ing for long periods, exercising, and hot CHF following MI.
weather may � orthostatic hypotension. ● Reduction of risk of death from cardiovascu-

● Advise patient to consult health care profes- lar causes and MI in patients with stable CAD
sional before taking any OTC cough, cold, or (perindopril).
allergy remedies, or other medications or ● Reduction of risk of MI, stroke, or death from
herbal products. cardiovascular causes in patients at high-risk

● May cause dizziness. Caution patient to avoid for these events (ramipril).
driving and other activities requiring alert- ● Decrease in progression of diabetic nephrop-
ness until response to medication is known. athy (captopril).
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Ations due to CHF in patients with CHF (candesar-ANGIOTENSIN II RECEPTOR tan and valsartan only). Decreased risk of car-ANTAGONISTS diovascular death in patients with left
ventricular systolic dysfunction who are post-MIcandesartan (can-de-sar-tan)
(valsartan only). Decreased risk of stroke in pa-Atacand
tients with hypertension and left ventricular hy-eprosartan (ep-roe-sar-tan)
pertrophy (effect may be less in black patients)Teveten
(losartan only).

irbesartan (ir-be-sar-tan) PharmacokineticsAvapro
Absorption: Candesartan—Candesartan ci-

losartan (loe-sar-tan) lexetil is converted to candesartan, the active
Cozaar component; 15% bioavailability of candesartan;

Eprosartan—13% absorbed after oral admin-olmesartan (ole-me-sar-tan)
istration; Irbesartan—60–80% absorbed afterBenicar
oral administration; Losartan—well absorbed,

telmisartan (tel-mi-sar-tan) with extensive first-pass hepatic metabolism, re-Micardis sulting in 33% bioavailability; Olmesartan—
valsartan (val-sar-tan) Olmesartan medoxomil is converted to olmes-
Diovan artan, the active component; 26% bioavailability

of olmesartan; Telmisartan—42–58% ab-Classification
sorbed following oral administration (bioavail-Therapeutic: antihypertensives
ability � in patients with hepatic impairment);Pharmacologic: angiotensin II receptor

antagonists Valsartan—10–35% absorbed following oral
administration.Pregnancy Category C (first trimester),
Distribution: All angiotensin receptor block-D (second and third trimesters)
ers (ARBs) cross the placenta; Candesartan—
enters breast milk.Indications
Protein Binding: All ARBs are >90% protein-Alone or with other agents in the management of
bound.hypertension. Treatment of diabetic nephropa-
Metabolism and Excretion: Candesartan—thy in patients with type 2 diabetes and hyperten-
Minor metabolism by the liver; 33% excreted insion (irbesartan and losartan only). Manage-
urine, 67% in feces (via bile); Eprosartan—ment of CHF (New York Heart Association class
Excreted primarily unchanged in feces via bil-II-IV) in patients who cannot tolerate ACE inhib-
iary excretion; Irbesartan—Some hepatic me-itors (candesartan and valsartan only) or in
tabolism; 20% excreted in urine, 80% in feces;combination with an ACE inhibitor and beta-
Losartan—Undergoes extensive first-pass he-blocker (candesartan only). Prevention of
patic metabolism; 14% is converted to an activestroke in patients with hypertension and left ven-
metabolite. 4% excreted unchanged in urine;tricular hypertrophy (losartan only). Reduction

of risk of death from cardiovascular causes in 6% excreted in urine as active metabolite; some
patients with left ventricular systolic dysfunction biliary elimination; Olmesartan—30–50% ex-
after MI (valsartan only). creted unchanged in urine, remainder eliminat-

ed in feces via bile; Telmisartan—ExcretedAction
mostly unchanged in feces via biliary excretion;Blocks vasoconstrictor and aldosterone-pro-
Valsartan—Minor metabolism by the liver;ducing effects of angiotensin II at receptor sites,
13% excreted in urine, 83% in feces.including vascular smooth muscle and the adre-
Half-life: Candesartan—9 hr; Eprosartan—nal glands. Therapeutic Effects: Lowering of
20 hr; Irbesartan—11–15 hr; Losartan—2 hrblood pressure. Slowed progression of diabetic
(6–9 hr for metabolite); Olmesartan—13 hr;nephropathy (irbesartan and losartan only).

Reduced cardiovascular death and hospitaliza- Telmisartan—24 hr; Valsartan—6 hr.

� = Canadian drug name.
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Route/DosageTIME/ACTION PROFILE (antihypertensive ef-
fect with chronic dosing) Candesartan

PO (Adults): Hypertension—16 mg once dai-ROUTE ONSET PEAK DURATION
ly; may be � up to 32 mg/day in 1–2 divided

Candesartan 2–4 hr 4 wk 24 hr doses (begin therapy at a lower dose in patientsEprosartan 1–2 hr 2–3 wk 12–24 hr
who are receiving diuretics or are volume de-Irbesartan within 2 hr 2 wk 24 hr

Losartan 6 hr 3–6 wk 24 hr pleted). CHF—4 mg once daily initially, dose
Olmesartan within 1 wk 2 wk 24 hr may be doubled at 2-wk intervals up to target
Telmisartan within 3 hr 4 wk 24 hr dose of 32 mg once daily.
Valsartan within 2 hr 4 wk 24 hr

Hepatic Impairment
PO (Adults): Moderate hepatic impair-Contraindications/Precautions
ment—Initiate at a lower dose.Contraindicated in: Hypersensitivity; OB: Can

cause injury or death of fetus; Lactation: Discon- Eprosartan
tinue drug or provide formula.

PO (Adults): 600 mg once daily; may be � toUse Cautiously in: CHF (may result in azote- 800 mg/day (in 1–2 divided doses) (usualmia, oliguria, acute renal failure, and/or death); range 400–800 mg/day).
Volume- or salt-depleted patients or patients re-

Renal Impairmentceiving high doses of diuretics (correct deficits
PO (Adults): CCr <60 ml/min —Do not ex-before initiating therapy or initiate at lower
ceed 600 mg/day.doses); Black patients (may not be effective);

Impaired renal function due to primary renal Irbesartan
disease or CHF (may worsen renal function); PO (Adults): Hypertension—150 mg once
Obstructive biliary disorders (telmisartan) or daily; may be increased to 300 mg once daily.
hepatic impairment (candesartan, losartan, or Initiate therapy at 75 mg once daily in patients
telmisartan); Women of childbearing potential; who are receiving diuretics or are volume de-
Pedi: Safety not established in children <18 yr pleted. Type 2 diabetic nephropathy—300 mg
(<6 yr for losartan). once daily.
Adverse Reactions/Side Effects Losartan
CNS: dizziness, anxiety, depression, fatigue, PO (Adults): Hypertension—50 mg once dai-
headache, insomnia, weakness. CV: hypoten- ly initially (range 25–100 mg/day as a single
sion, chest pain, edema, tachycardia. Derm: daily dose or 2 divided doses) (initiate therapy
rashes. EENT: nasal congestion, pharyngitis, at 25 mg once daily in patients who are receiving
rhinitis, sinusitis. GI: abdominal pain, diarrhea, diuretics or are volume depleted). Prevention
drug-induced hepatitis, dyspepsia, nausea, of stroke in patients with hypertension and
vomiting. GU: impaired renal function. F and E: left ventricular hypertrophy—50 mg once
hyperkalemia. MS: arthralgia, back pain, myal- daily initially; hydrochlorothiazide 12.5 mg
gia. Misc: ANGIOEDEMA. once daily should be added and/or dose of lo-

sartan increased to 100 mg once daily followedInteractions
by an increase in hydrochlorothiazide to 25 mgDrug-Drug: Antihypertensive effect may be
once daily based on blood pressure response.blunted by NSAIDs. � antihypertensive effects
Type 2 diabetic nephropathy—50 mg oncewith other antihypertensives and diuretics.
daily; may increase to 100 mg once daily; de-Telmisartan may � serum digoxin levels. Con-
pending on blood pressure response.current use of potassium-sparing diuretics,
Hepatic Impairmentpotassium-containing salt substitutes, an-
PO (Adults): 25 mg once daily initially; may begiotensin-converting enzyme inhibitors,
increased as tolerated.or potassium supplements may � risk of hy-
PO (Children >6 yr): Hypertension—0.7perkalemia. Candesartan may � serum lithi-
mg/kg once daily (up to 50 mg/day); may be ti-um levels. Irbesartan and losartan may � ef-
trated up to 1.4 mg/kg/day (or 100 mg/day).fects of amiodarone, fluoxetine,

glimepiride, glipizide, phenytoin, rosigli- Renal Impairment
tazone, and warfarin. Rifampin may � ef- PO (Children >6 yr): CCr <30 ml/min —
fects of losartan. Contraindicated.
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AOlmesartan 30. In combination with: hydrochlorothia-
zide (Micardis HCT; see Appendix B).PO (Adults): 20 mg once daily; may be � up
Valsartanto 40 mg once daily (patients who are receiving
Tablets: 40 mg, 80 mg, 160 mg, 320 mg. Cost:diuretics or are volume-depleted should be
40 mg $151.97/90, 80 mg $179.97/90, 160 mgstarted on lower doses).
$179.97/90, 320 mg $261.95/90. In combi-

Telmisartan nation with: amlodipine (Exforge); hydro-
PO (Adults): 40 mg once daily (volume-de- chlorothiazide (Diovan HCT; See Appendix B).
pleted patients should start with 20 mg once dai-

NURSING IMPLICATIONSly); may be titrated up to 80 mg/day.

AssessmentValsartan
● Assess blood pressure (lying, sitting, stand-PO (Adults): Hypertension—80 mg or 160

ing) and pulse periodically during therapy.mg once daily initially in patients who are not
Notify health care professional of significantvolume-depleted; may be increased to 320 mg
changes.once daily; CHF –40 mg twice daily, may be ti-

● Monitor frequency of prescription refills totrated up to target dose of 160 mg twice daily as
determine adherence.tolerated; Post-MI —20 mg twice daily (may be

● Assess patient for signs of angioedema (dysp-initiated ≥12 hr after MI); dose may be titrated
nea, facial swelling). May rarely cause angi-up to target dose of 160 mg twice daily, as toler-
oedema.ated.

● CHF: Monitor daily weight and assess patient
Availability routinely for resolution of fluid overload (pe-

ripheral edema, rales/crackles, dyspnea,Candesartan
weight gain, jugular venous distention).Tablets: 4 mg, 8 mg, 16 mg, 32 mg. Cost: 4 mg

● Lab Test Considerations: Monitor renal$154.54/90, 8 mg $155.97/90, 16 mg $155.97/
function and electrolyte levels periodically.90, 32 mg $215.96/90. In combination
Serum potassium, BUN, and serum creatininewith: hydrochlorothiazide (Atacand HCT; see
may be �.Appendix B).

● May cause � AST, ALT, and serum bilirubinEprosartan
(candesartan and olmesartan only).Tablets: 400 mg, 600 mg. In combination

● May cause � uric acid, slight � in hemo-with: hydrochlorothiazide (Teveten HCT; see
globin and hematocrit, neutropenia, andAppendix B).
thrombocytopenia.

Irbesartan
Potential Nursing DiagnosesTablets: 75 mg, 150 mg, 300 mg. Cost: 75 mg
Risk for injury (Adverse Reactions)$149.97/90, 150 mg $165.97/90, 300 mg
Noncompliance (Patient/Family Teaching)$199.97/90. In combination with: hydro-

chlorothiazide (Avalide; see Appendix B). Implementation
● Do not confuse valsartan with losartan.Losartan
● Correct volume depletion, if possible, prior toTablets: 25 mg, 50 mg, 100 mg. Cost: 25 mg

initiation of therapy.$157.96/90, 50 mg $162.98/90, 100 mg
● PO: May be administered without regard to$219.97/90. In combination with: hydro-

meals.chlorothiazide (Hyzaar; see Appendix B).
LosartanOlmesartan
● PO: For patients with difficulty swallowingTablets: 5 mg, 20 mg, 40 mg. Cost: 5 mg

tablets, pharmacist can compound oral sus-$149.97/90, 20 mg $153.50/90, 40 mg
pension; stable for 4 wk if refrigerated. Shake$179.96/90. In combination with: hydro-
suspension before each use.chlorothiazide (Benicar HCT; see Appendix B).

Telmisartan Patient/Family Teaching
Tablets: 20 mg, 40 mg, 80 mg. Cost: 20 mg ● Emphasize the importance of continuing to
$50.32/28, 40 mg $58.99/30, 80 mg $65.99/ take as directed, even if feeling well. Take

� = Canadian drug name.
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missed doses as soon as remembered if not ● Decreased cardiovascular death and CHF-re-
almost time for next dose; do not double lated hospitalizations in patients with CHF
doses. Instruct patient to take medication at (candesartan).
the same time each day. Warn patient not to ● Decreased hospitalizations in patients with
discontinue therapy unless directed by health CHF (valsartan).
care professional. ● Decreased risk of cardiovascular death in pa-

● Caution patient to avoid salt substitutes con- tients with left ventricular systolic dysfunction
taining potassium or food containing high after MI (valsartan).
levels of potassium or sodium unless directed ● Reduced risk of stroke in patients with hyper-
by health care professional. See Appendix L. tension and left ventricular hypertrophy (lo-

● Caution patient to avoid sudden changes in sartan).
position to decrease orthostatic hypotension.
Use of alcohol, standing for long periods, ex-

anidulafunginercising, and hot weather may increase or-
(a-ni-du-la-fun-gin)thostatic hypotension.
Eraxis● Advise women of childbearing age to use con-

traception and notify health care professional Classification
if pregnancy is suspected or planned. If preg- Therapeutic: antifungals

Pharmacologic: echinocandinsnancy is detected, discontinue medication as
soon as possible.

Pregnancy Category C
● May cause dizziness. Caution patient to avoid

driving or other activities requiring alertness
Indicationsuntil response to medication is known.
Candidemia and other serious candidal infec-

● Advise patient to consult health care profes-
tions including intra-abdominal abscess, perito-sional before taking any OTC or herbal
nitis. Esophageal candidiasis.cough, cold, or allergy remedies or other
Actionmedications.
Inhibits the synthesis of fungal cell wall. Thera-● Instruct patient to notify health care profes-
peutic Effects: Death of susceptible fungi.sional of medication regimen prior to treat-
Spectrum: Active against Candida albicans,ment or surgery.
Candida glabrata, Candida parapsilosis, and● Instruct patient to notify health care profes-
Candida tropicalis.sional if swelling of face, eyes, lips, or tongue

occurs, or if difficulty swallowing or breath- Pharmacokinetics
ing occurs. Absorption: IV administration results in com-

● Emphasize the importance of follow-up plete bioavailability.
exams to evaluate effectiveness of medication. Distribution: Crosses the placenta.

● Hypertension: Encourage patient to comply Metabolism and Excretion: Undergoes
with additional interventions for hypertension chemical degradation without hepatic metabo-
(weight reduction, low-sodium diet, discon- lism; <1% excreted in urine.
tinuation of smoking, moderation of alcohol Half-life: 40–50 hr.
consumption, regular exercise, stress man-

TIME/ACTION PROFILE (blood levels)agement). Medication controls, but does not
cure, hypertension.

ROUTE ONSET PEAK DURATION
● Instruct patient and family on proper tech-

IV rapid end of in- 24 hrnique for monitoring blood pressure. Advise
fusionthem to check blood pressure at least weekly

and to report significant changes. Contraindications/Precautions
Evaluation/Desired Outcomes Contraindicated in: Hypersensitivity.
● Decrease in blood pressure without appear- Use Cautiously in: Underlying liver disease

ance of excessive side effects. (may worsen); OB: Pregnancy or lactation (use
● Slowed progression of diabetic nephropathy only if benefits outweigh potential risk; Pedi:

(irbesartan, losartan). Safe use in children not established.
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AAdverse Reactions/Side Effects Patient/Family Teaching
● Explain purpose of medication to patient.Resp: dyspnea. CV: hypotension. GI: diarrhea,
● Instruct patient to notify health care profes-� liver enzymes. Derm: flushing, rash, urticar-

sional if diarrhea becomes pronounced.ia. F and E: hypokalemia.
Evaluation/Desired OutcomesInteractions
● Resolution of clinical and laboratory indica-Drug-Drug: None noted. tions of fungal infections. Duration of therapy

Route/Dosage should be based on the patient’s clinical re-
sponse. Therapy should be continued for atIV (Adults): Esophageal candidiasis—100
least 14 days after the last positive culture.mg loading dose on day 1, then 50 mg daily.
For esophageal candidiasis, treatment shouldCandidemia and other candidal infections—
continue for at least 7 days following resolu-200 mg loading dose on day 1, then 100 mg dai-
tion of symptoms.ly.

Availability
ANTIFUNGALS (TOPICAL)Lyophilized powder for IV use (requires

reconsitution): 50 mg/vial. butenafine (byoo-ten-a-feen)
Lotrimin Ultra, MentaxNURSING IMPLICATIONS
ciclopirox (sye-kloe-peer-ox)

Assessment Loprox, Penlac, �Stieprox
● Assess infected area and monitor cultures be-

clotrimazole (kloe-trye-ma-zole)fore and periodically during therapy.
�Canesten, �Clotrimaderm,● Specimens for culture should be taken before
Cruex, Lotrimin, �Lotriderminstituting therapy. Therapy may be started

before results are obtained. econazole (ee-kon-a-zole)
● Lab Test Considerations: May cause � Spectazole

ALT, AST, alkaline phosphatase, and hepatic
ketoconazoleenzymes.
(kee-toe-kon-a-zole)

● May cause hypokalemia.
Extina, Nizoral, Nizoral A-D

● May cause neutropenia and leukopenia.
miconazole (mye-kon-a-zole)Potential Nursing Diagnoses
Fungoid, Lotrimin AF, �Micozole,Risk for infection (Indications)
Monistat-Derm, Ony-Clear, Zea-Implementation sorb-AF

● Intermittent Infusion: Reconstitute each
naftifine (naff-ti-feen)50 mg vial with 15 mL of companion diluent
Naftin(20% Dehydrated Alcohol in Water for injec-

tion) for a concentration of 3.33 mg/mL. nystatin (nye-stat-in)
Store reconstituted solution at room temper- Mycostatin, �Nadostine, �Nya-
ature; do not freeze. Further dilute within 24 derm, Nystop
hr by transferring contents of reconstituted

oxiconazole (ox-i-kon-a-zole)vial into IV bag containing D5W or 0.9% NaCl
Oxistatto provide a concentration of 0.5 mg/mL. For

the 50 mg dose, dilute with 85 mL for an infu- sulconazole (sul-kon-a-zole)
sion volume of 100 mL. For the 100 mg dose, Exelderm
dilute with 170 mL for an infusion volume of terbinafine (ter-bin-a-feen)200 mL. For the 200 mg dose, dilute with 340 Lamisil ATmL for a total infusion volume of 400 mL. Do

tolnaftate (tol-naff-tate)not administer solutions that are discolored
�Pitrex, Podactin, Q-Naftate, Ti-or contain particulate matter. Rate: Adminis-

ter at a rate not to exceed 1.1 mg/min. nactin, Ting
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: Nail and scalp infectionsClassification
(may require additional systemic therapy); OB,Therapeutic: antifungals (topical)
Lactation: Safety not established.

Pregnancy Category B (butenafine, ci- Adverse Reactions/Side Effects
clopirox, clotrimazole, naftifine, oxico- Local: burning, itching, local hypersensitivity
nazole, terbinafine), C (econazole, keto- reactions, redness, stinging.
conazole, miconazole, sulconazole,

Interactionstolnaftate), UK (nystatin)
Drug-Drug: Either not known or insignificant.

Route/DosageIndications
Treatment of a variety of cutaneous fungal infec- Butenafine
tions, including cutaneous candidiasis, tinea

Topical (Adults and Children >12 yr): Ap-pedis (athlete’s foot), tinea cruris (jock itch),
ply once daily for 2 wk for tinea corporis, tineatinea corporis (ringworm), tinea versicolor, se-
cruris, or tinea versicolor. Apply once daily for 4borrheic dermatitis, dandruff, and onychomy-
wk or once daily for 7 days for tinea pedis.cosis of fingernails and toes.
CiclopiroxAction

Butenafine, nystatin, clotrimazole, econazole, Topical (Adults and Children >10 yr):
Cream/lotion—Apply twice daily for 2–4 wk;ketoconazole, miconazole, naftifine, oxicona-
Topical solution (nail lacquer)—Apply tozole, sulconazole, and terbinafine affect the syn-
nails at bedtime or 8 hr prior to bathing for upthesis of the fungal cell wall, allowing leakage of
to 48 wk. Each daily application should be madecellular contents. Tolnaftate distorts the hyphae
over the previous coat and then removed withand stunts mycelial growth in fungi. Ciclopirox
alcohol every 7 days; Gel—Apply twice daily forinhibits the transport of essential elements in the
4 wk; Shampoo—5–10 ml applied to scalp,fungal cell, disrupting the synthesis of DNA,
lather and leave on for 3 min, rinse; repeat twiceRNA, and protein. Therapeutic Effects: De-
weekly for 4 wk (at least 3 days between appli-crease in symptoms of fungal infection.
cations).Pharmacokinetics
ClotrimazoleAbsorption: Absorption through intact skin is

minimal. Topical (Adults and Children >3 yr): Apply
Distribution: Distribution after topical admin- twice daily for 1–4 wk.
istration is primarily local.

EconazoleMetabolism and Excretion: Metabolism and
Topical (Adults and Children): Apply onceexcretion not known following local appli-
daily for tinea pedis (for 4 wk), tinea cruris (forcation.
2 wk), tinea corporis (for 2 wk), or tinea versi-Half-life: Butenafine—35 hr; Ciclopirox—
color (for 2 wk). Apply twice daily for cuta-5.5 hr (gel); Terbinafine —21 hr.
neous candidiasis (for 2 wk).

TIME/ACTION PROFILE (resolution of
Ketoconazolesymptoms/lesions†)
Topical (Adults): Apply cream once daily for

ROUTE ONSET PEAK DURATION cutaneous candidiasis (for 2 wk), tinea corpo-
ris (for 2 wk), tinea cruris (for 2 wk), tineaButenafine unknown up to 4 wk unknown

Tolnaftate 24–72 hr unknown unknown pedis (for 6 wk), or tinea versicolor (for 2 wk).
Apply cream twice daily for seborrheic dermati-† Only the drugs with known information included in this
tis (for 4 wk). For dandruff, use shampoo twicetable
weekly (wait 3–4 days between treatments) for

Contraindications/Precautions 4 wk, then intermittently.
Contraindicated in: Hypersensitivity to active

Miconazoleingredients, additives, preservatives, or bases;
Some products contain alcohol or bisulfites and Topical (Adults and Children >2 yr): Apply
should be avoided in patients with known into- twice daily. Treat tinea cruris for 2 wk and tinea
lerance. pedis or tinea corporis for 4 wk.
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ANaftifine Nystatin
Cream: 100,000 units/gRx, OTC. Ointment:Topical (Adults): Apply cream once daily for
100,000 units/gRx, OTC. Powder: 100,000 units/up to 4 wk. Apply gel twice daily for up to 4 wk.
gRx, OTC. In combination with: triamcino-

Nystatin lone. See Appendix B.
Topical (Adults and Children): Apply 2–3 Oxiconazole
times daily until healing is complete. Cream: 1%. Lotion: 1%.
Oxiconazole Sulconazole
Topical (Adults and Children): Apply cream Cream: 1%. Solution: 1%.
or lotion 1–2 times daily for tinea pedis (for 4 Terbinafine
wk), tinea corporis (for 2 wk), or tinea cruris Cream: 1%OTC. Spray liquid: 1%OTC.
(for 2 wk). Apply cream once daily for tinea ver-

Tolnaftatesicolor (for 2 wk).
Cream: 1%OTC. Solution: 1%OTC. Powder:

Sulconazole 1%OTC. Spray powder: 1%OTC. Spray liquid:
Topical (Adults): Apply 1–2 times daily (twice 1%OTC.
daily for tinea pedis). Treat tinea corporis, tinea

NURSING IMPLICATIONScruris, or tinea versicolor for 3 wk, and tinea
pedis for 4 wk. Assessment
Terbinafine ● Inspect involved areas of skin and mucous

membranes before and frequently duringTopical (Adults): Apply twice daily for tinea
therapy. Increased skin irritation may indi-pedis (for 1 wk) or daily for tinea cruris or tinea
cate need to discontinue medication.corporis for 1 wk.

Potential Nursing DiagnosesTolnaftate
Risk for impaired skin integrity (Indications)Topical (Adults): Apply twice daily for tinea
Risk for infection (Indications)cruris (for 2 wk), tinea pedis (for 4 wk), or ti-
Implementationnea corporis (for 4 wk).
● Do not confuse Lotrimin (clotrimazole) withAvailability

Lotrisone (betamethasone/clotrimazole).
Butenafine

● Consult physician or other health care profes-
Cream: 1%Rx, OTC. sional for proper cleansing technique before
Ciclopirox applying medication.
Cream: 0.77%. Lotion: 0.77%. Nail lacquer: ● Choice of vehicle is based on use. Ointments,
8%. Shampoo: 1%. creams, and liquids are used as primary ther-

apy. Lotion is usually preferred in intertrigi-Clotrimazole
nous areas; if cream is used, apply sparinglyCream: 1%OTC. Solution: 1%OTC. In combina-
to avoid maceration. Powders are usuallytion with: betamethasone (Lotrisone). See
used as adjunctive therapy but may be used asAppendix B.
primary therapy for mild conditions (espe-Econazole
cially for moist lesions).Cream: 1%.

● Topical: Apply small amount to cover affect-Ketoconazole ed area completely. Avoid the use of occlusiveCream: 2%. Shampoo: 1%OTC. Foam: 2%. wrappings or dressings unless directed by
Miconazole physician or other health care professional.
Cream: 2%Rx, OTC. Lotion powder: 2%OTC. ● Nail lacquer: Avoid contact with skin other
Ointment: 2%OTC. Powder: 2%OTC. Spray pow- than skin immediately surrounding treated
der: 2%OTC. Spray liquid: 2%OTC. Solution: nail. Avoid contact with eyes or mucous mem-
2%OTC. Tincture: 2%OTC. In combination branes. Removal of unattached, infected nail,
with: zinc oxide (Vusion). See Appendix B. as frequently as monthly, by health care pro-
Naftifine fessional is needed with use of this medica-
Cream: 1%Rx, OTC. Gel: 1%OTC. tion. Up to 48 wk of daily application and pro-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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fessional removal may be required to achieve tinea pedis, therapeutic response may take
clear or almost clear nail. Six months of treat- 3–4 wk. Recurrent fungal infections may be a
ment may be required before results are no- sign of systemic illness.
ticed.

● Ciclopirox or Ketoconazole shampoo:
ANTIFUNGALS (VAGINAL)Moisten hair and scalp thoroughly with water.

Apply sufficient shampoo to produce enough butoconazole
lather to wash scalp and hair and gently mas- (byoo-toe-kon-a-zole)
sage it over the entire scalp area for approxi- Gynezole-1, Mycelex-3mately 1 min. Rinse hair thoroughly with

clotrimazole (kloe-trye-ma-zole)warm water. Repeat process, leaving sham-
�Canesten, �Clotrimaderm,poo on hair for an additional 3 min. After the

2nd shampoo, rinse and dry hair with towel Gyne-Lotrimin-3, Mycelex-7,
or warm air flow. Shampoo twice a week for 4 �Trivagizole-3
wk with at least 3 days between each sham- miconazole (mye-kon-a-zole)pooing and then intermittently as needed to Monistat-1, Monistat-3, Monistat-maintain control.

7, Vagistat-3
● Ketoconazole foam: Hold container up-

right and dispense foam into cap of can or nystatin (nye-stat-in)
other smooth surface; dispensing directly on Mycostatin
to hand is not recommended as the foam be-

terconazole (ter-kon-a-zole)gins to melt immediately on contact with
Terazol-3, Terazol-7warm skin. Pick up small amounts with fing-

ertips and gently massage into affected areas tioconazole (tye-oh-kon-a-zole)
until absorbed. Move hair to allow direct ap- 1–Day, Vagistat-1
plication to skin.

Classification
Patient/Family Teaching Therapeutic: antifungals (vaginal)
● Instruct patient to apply medication as direct-

Pregnancy Category A (nystatin), Bed for full course of therapy, even if feeling
better. Emphasize the importance of avoiding (clotrimazole), C (butoconazole, micona-
the eyes. zole, terconazole, tioconazole)

● Caution patient that some products may stain
fabric, skin, or hair. Check label information. Indications
Fabrics stained from cream or lotion can usu- Treatment of vulvovaginal candidiasis.
ally be cleaned by handwashing with soap and

Actionwarm water; stains from ointments can usual-
Affects the permeability of the fungal cell wall,ly be removed with standard cleaning fluids.
allowing leakage of cellular contents. Not active● Patients with athlete’s foot should be taught to
against bacteria. Therapeutic Effects: Inhibit-wear well-fitting, ventilated shoes, to wash af-
ed growth and death of susceptible Candida,fected areas thoroughly, and to change shoes

and socks at least once a day. with decrease in accompanying symptoms of
● Advise patient to report increased skin irrita- vulvovaginitis (vaginal burning, itching, dis-

tion or lack of response to therapy to health charge).
care professional. Pharmacokinetics

● Nail lacquer: File away loose nail and trim
Absorption: Absorption through intact skin isnails every 7 days after solution is removed
minimal.with alcohol. Do not use nail polish on treat-
Distribution: Unknown. Action is primarilyed nails. Inform health care professional if
local.patient has diabetes mellitus before using.
Metabolism and Excretion: Negligible withEvaluation/Desired Outcomes
local application.

● Decrease in skin irritation and resolution of
Half-life: Not applicable.infection. Early relief of symptoms may be

seen in 2–3 days. For Candida, tinea cruris,
and tinea corporis, 2 wk are needed, and for
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A1 applicatorful (5 g) of 0.8% cream at bedtimeTIME/ACTION PROFILE
for 3 days. Vaginal suppositories—1 supposi-

ROUTE ONSET PEAK DURATION tory (80 mg) at bedtime for 3 days.
All agents rapid unknown 24 hr

Tioconazole
Contraindications/Precautions Vag (Adults and Children ≥12 yr): 1 appli-
Contraindicated in: Hypersensitivity to active catorful (4.6 g) at bedtime as a single dose.
ingredients, additives, or preservatives; OB: AvailabilitySafety not established; Lactation: Safety not es-

Butoconazoletablished.
Vaginal cream: 2%Rx, OTC.Use Cautiously in: None noted.

ClotrimazoleAdverse Reactions/Side Effects
Vaginal tablets: 100 mgOTC, 200 mgOTC. VaginalGU: itching, pelvic pain, vulvovaginal burning.
cream: 1%OTC, 2%OTC.Interactions
MiconazoleDrug-Drug: Concurrent use of vaginal micona-

zole with warfarin � risk of bleeding/bruising Vaginal cream: 2%OTC, 4%OTC. Vaginal suppo-
(appropriate monitoring recommended). sitories: 100 mgOTC, 200 mgRx, OTC. In combi-

nation with: combination package of 3 200-Route/Dosage
mg suppositories and 2% external creamOTC; one

Butoconazole 1200-mg suppository and 2% external creamOTC;
Vag (Adults and Children ≥12 yr): 1 appli- 4% vaginal cream and 2% external creamOTC; 7
catorful (5 g) at bedtime for 3 days (Mycelex-3) 100-mg suppositories and 2% external
or one applicatorful single dose (Gynezole•1). creamOTC; 2% vaginal cream and 2% external

creamOTC.Clotrimazole
Vag (Adults and Children >12 yr): Vaginal Nystatin
tablets—100 mg at bedtime for 7 nights (pre- Vaginal tablets: 100,000 units.
ferred regimen for pregnancy) or 200 mg at

Terconazolebedtime for 3 nights. Vaginal cream—1 appli-
Vaginal cream: 0.4%, 0.8%. Vaginal suppo-catorful (5 g) of 1% cream at bedtime for 7 days
sitories: 80 mg.or 1 applicatorful (5 g) of 2% cream at bedtime
Tioconazolefor 3 days.
Vaginal ointment: 6.5%OTC.Miconazole

Vag (Adults and Children ≥12 yr): Vaginal NURSING IMPLICATIONS
suppositories—one 100-mg suppository at
bedtime for 7 days or one 200-mg suppository Assessment
at bedtime for 3 days or one 1200-mg supposi- ● Inspect involved areas of skin and mucous
tory as a single dose. Vaginal cream—1 appli- membranes before and frequently during
catorful of 2% cream at bedtime for 7 days or 1 therapy. Increased skin irritation may indi-
applicatorful of 4% cream at bedtime for 3 days. cate need to discontinue medication.
Combination packages—contain a cream or Potential Nursing Diagnosessuppositories as well as an external vaginal Risk for infection (Indications)cream (may be used twice daily for up to 7 days, Risk for impaired skin integrity (Indications)as needed, for symptomatic management of

Implementationitching).
● Consult physician or other health care profes-Nystatin

sional for proper cleansing technique before
Vag (Adults): 100,000 units (1 tablet) daily for applying medication.
2 wk.

● Nystatin vaginal tablets should be refrig-
Terconazole erated.

● Vag: Applicators are supplied for vaginal ad-Vag (Adults): Vaginal cream—1 applicator-
ful (5 g) of 0.4% cream at bedtime for 7 days or ministration.

� = Canadian drug name.
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Patient/Family Teaching Pharmacokinetics
● Instruct patient to apply medication as direct- Absorption: Well absorbed (100%) following

ed for full course of therapy, even if feeling subcut administration.
better. Therapy should be continued during Distribution: Enters CSF.
menstrual period. Metabolism and Excretion: Unknown.

● Instruct patient on proper use of vaginal ap- Half-life: 40 min.
plicator. Medication should be inserted high

TIME/ACTION PROFILE (blood levels)into the vagina at bedtime. Instruct patient to
remain recumbent for at least 30 min after in-

ROUTE ONSET PEAK DURATIONsertion. Advise use of sanitary napkins to pre-
vent staining of clothing or bedding. subcut rapid 10–60 min 2 hr

● Advise patient to avoid using tampons while
Contraindications/Precautionsusing this product.
Contraindicated in: Hypersensitivity to apo-● Advise patient to consult health care profes-
morphine or bisulfites; Concurrent use of 5-HT3sional regarding intercourse during therapy.
antagonists (granisetron, ondansetron, palono-Vaginal medication may cause minor skin ir-
setron, alosetron, dolasetron); Lactation: Mayritation in sexual partner. Advise patient to re-

frain from sexual contact during therapy or appear in human milk; discontinue medication
have male partner wear a condom. Some or discontinue breast-feeding.
products may weaken latex contraceptive de- Use Cautiously in: Hypokalemia, hypomagne-
vices. Another method of contraception semia, bradycardia, congenital QTc prolonga-
should be used during treatment. tion or concurrent use of drugs causing QTc

● Advise patient to report to health care profes- prolongation (� risk of serious arrhythmias);
sional increased skin irritation or lack of re- Mild to moderate renal impairment (� starting
sponse to therapy. A second course may be dose); Mild to moderate hepatic impairment;
necessary if symptoms persist. OB: Use only if clearly needed; Pedi: Safety not

● Advise patient to dispose of applicator after established; Geri: Increased risk of confusion/
each use (except for terconazole). hallucinations, falls, and cardiac, respiratory,

and gastrointestinal events.Evaluation/Desired Outcomes
● Decrease in skin irritation and vaginal dis- Exercise Extreme Caution in: Cardiovascular

comfort. Therapeutic response is usually or cerebrovascular disease (may exacerbate
seen after 1 wk. Diagnosis should be recon- condition).
firmed with smears or cultures before a sec- Adverse Reactions/Side Effectsond course of therapy to rule out other patho- CNS: dizziness, hallucinations, somnolence,gens associated with vulvovaginitis. Recurrent confusion, sudden drowsiness, headache.vaginal infections may be a sign of systemic EENT: rhinorrhea. CV: CARDIAC ARREST, chestillness.

pain, hypotension, angina, CHF, QTc prolonga-
tion. GI: nausea, vomiting. GU: priapism.
Derm: flushing, pallor, sweating. Local: injec-apomorphine (a-po-mor-feen)
tion site pain. MS: arthralgia, back pain, limbApokyn
pain. Neuro: aggravation of Parkinson’s dis-

Classification ease, dyskinesia. Misc: yawning.
Therapeutic: antiparkinson agents

InteractionsPharmacologic: dopamine agonists
Drug-Drug: Profound hypotension, loss of

Pregnancy Category C consciousness occurs with 5-HT3 antagonists.
� risk of hypotension with alcohol, antihy-
pertensives, vasodilators, especially ni-Indications
trates.Acute, intermittent treatment of hypomotility,

‘‘off’’ episodes due to advanced Parkinson’s Route/Dosage
disease. Subcut (Adults): Test dose—0.2 mL (2 mg);

with further assessment and monitoring, dosesAction
should be titrated at 0.1 mL (1 mg) less thanStimulation of specific dopamine receptors im-
highest tolerated dose. Doses may be increasedproves motor function. Therapeutic Effects:

Improved motor function. by 0.1 mL (1 mg) every few days as an outpatient
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Aor no more frequently than every 2 hours in a before and stored in the refrigerator until
supervised setting. Only single doses should be next day.
used during a particular off period. If more than Patient/Family Teaching
one week passes between doses, titration should

● Provide patient and caregiver with detailed
be restarted at the 0.2 mL (2 mg) level. Doses instructions on preparation and injection of
should not exceed 0.6 mL (6 mg). dose, use of dosing pen, storage, and disposal
Availability of equipment. Advise patient to read the Pa-
Solution for injection (contains bisul- tient Package Insert and Directions for Use.
fites): 10 mg/mL in 2 mL ampules and 3 mL Medication is dosed in mL, not mg. A dose of
glass cartridges. 1 mg is represented on dosing pen as 0.1 mL

(1.0 mL equals 10 mg). Caution patient that
NURSING IMPLICATIONS apomorphine is not used to prevent ‘‘off’’ epi-

sodes and does not take the place of otherAssessment
medications for Parkinson’s disease.

● Assess for nausea and vomiting; severe with
● Advise patient to change positions slowly torecommended doses. Premedicate with tri-

prevent orthostatic hypotension. Caution pa-methobenzamide or another antiemetic prior
tient to avoid drinking alcohol; will increaseto and for at least the first 2 mo of therapy. Do
hypotensive effects of apomorphine.not administer 5-HT3 antagonist; results in

● May cause sudden bouts of falling asleep dur-profound hypotension and loss of con-
ing activities of daily living. Advise patient tosciousness. notify health care professional if daytime

● Monitor blood pressure standing and lying sleepiness occurs and to avoid other medica-during dose titration. Orthostatic hypotension tions that cause drowsiness. May require dis-may occur any time during therapy but oc- continuation of apomorphine. Caution pa-curs more frequently during initial therapy or tients to avoid other medications that causewith a dose increase. sedation and to avoid driving and other activi-
Potential Nursing Diagnoses ties requiring alertness until response to
Risk for injury (Adverse Reactions) medication is known.

● Caution patients that hallucinations mayImplementation
occur.● Always prime the APOKYN pen before every

● Advise patients to notify health care profes-injection and after loading a new cartridge.
sional if pregnancy is planned or suspected● Never dial the dose or attempt to correct a di-
or if breast feeding.aling error with the BD pen needle in the

skin, as this may result in an incorrect dose. Evaluation/Desired Outcomes
● Do not store or carry APOKYN pen with a pen ● Improvement in ability to control movements

needle attached. Use a new sterile BD pen when used during an ‘‘off’’ episode of Parkin-
needle with each injection. son’s disease. May improve ability to walk,

● Subcut: Administer subcutaneously into talk, or move around.
stomach, upper arm, or upper leg. Pinch skin
with finger and thumb and insert needle all

aprepitant (a-prep-i-tant)the way into pinched skin. Push the injection
Emendbutton until a clicking sound is heard, and

hold button for 5 min and gently rub injection Classification
site. Rotate site with each injection. Do not in- Therapeutic: antiemetics
ject into skin that is red, sore, infected, or Pharmacologic: neurokinin antagonists
damaged. Solution should be clear and color-

Pregnancy Category Bless; do not administer solution that is cloudy,
green, or contains particles. Do not adminis-
ter IV. Indications

● Store apomorphine at room temperature. Sy- Prevention of acute and delayed nausea and
ringes can be filled from ampules the night vomiting caused by initial/repeat treatment with

� = Canadian drug name.
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highly emetogenic chemotherapy (with other effects of aprepitant. Concurrent use with drugs
antiemetics). Prevention of postoperative nau- that induce the CYP3A4 enzyme system in-
sea and vomiting. cluding rifampin, carbamazepine, and phe-

nytoin may � blood levels and effects ofAction
aprepitant. � blood levels and effects of dexa-Acts as a selective antagonist at substance P/
methasone (regimen reflects a 50% dose re-neurokinin 1 (NK1) receptors in the brain.
duction); a similar effect occurs with methyl-Therapeutic Effects: Decreased nausea and
prednisolone (� IV dose by 25%, � PO dosevomiting associated with chemotherapy. Aug-
by 50% when used concurrently). May � thements the antiemetic effects of dexamethasone

and 5-HT3 antagonists (ondansetron). effects of warfarin (careful monitoring for 2
wk recommended), oral contraceptives (usePharmacokinetics
alternate method), tolbutamide, and pheny-Absorption: 60–65% absorbed following oral
toin.administration.

Distribution: Crosses the blood brain barrier; Route/Dosage
remainder of distribution unknown. PO (Adults): Chemotherapy—125 mg 1 hr
Metabolism and Excretion: Mostly metabo- prior to chemotherapy, then 80 mg once daily
lized by the liver (CYP3A4 enzyme system); not for 2 days (with dexamethasone 12 mg PO 30
renally excreted. min prior to chemotherapy, then 8 mg once dai-
Half-life: 9–13 hr. ly for 3 days and ondansetron 32 mg IV 30 min

prior to chemotherapy); Postoperative—40TIME/ACTION PROFILE (antiemetic effect)
mg given within 3 hrs prior to induction of anes-

ROUTE ONSET PEAK DURATION thesia.
PO 1 hr 4 hr* 24 hr Availability

Capsules: 40 mg, 80 mg, 125 mg.*Blood level

Contraindications/Precautions NURSING IMPLICATIONSContraindicated in: Hypersensitivity; Concur-
rent use with pimozide (risk of life-threatening Assessment
adverse cardiovascular reactions); Lactation: ● Assess nausea, vomiting, appetite, bowel
May cause unwanted effects in nursing infants. sounds, and abdominal pain prior to and fol-
Use Cautiously in: Concurrent use with any lowing administration.
agents metabolized by CYP3A4 (see Drug-Drug

● Monitor hydration, nutritional status, and in-
Interactions); OB: Use only if clearly needed; take and output. Patients with severe nausea
Pedi: Safety not established. and vomiting may require IV fluids in addition
Adverse Reactions/Side Effects to antiemetics.
CV: dizziness, fatigue, weakness. GI: diarrhea. ● Lab Test Considerations: Monitor clot-
Misc: hiccups. ting status closely during the 2 wk period, es-

pecially at 7–10 days, following aprepitantInteractions
therapy in patients on chronic warfarinDrug-Drug: Aprepitant inhibits, induces, and
therapy.is metabolized by the CYP3A4 enzyme system; it

● May cause mild, transient � in AST and ALT.also induces the CYP2C9 system. Concurrent use
with other medications that are metabolized by Potential Nursing Diagnoses
CYP3A4 may result in increased toxicity from Risk for deficient fluid volume (Indications)
these agents including docetaxel, paclitaxel, Imbalanced nutrition: less than body require-
etoposide, irinotecan, ifosfamide, imatin- ments (Indications)
ib, vinorelbine, vinblastine, vincristine,

Implementationmidazolam, triazolam, and alprazolam;
● Aprepitant is given as part of a regimen thatconcurrent use should be undertaken with cau-

includes a corticosteroid and a 5-HT3 antago-tion. Concurrent use with drugs that signifi-
nist (see Route/Dosage).cantly inhibit the CYP3A4 enzyme system

● PO: Administer daily for 3 days. Day 1—including (ketoconazole, itraconazole, ne-
administer 125 mg 1 hr prior to chemothera-fazodone, clarithromycin, ritonavir, nelfi-

navir, and diltiazem) may � blood levels and py. Days 2 and 3—administer 80 mg once in
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APharmacokineticsthe morning. May be administered without
Absorption: IV administration results in com-regard to food.
plete bioavailability.Patient/Family Teaching Distribution: Unknown.

● Instruct patient to take aprepitant as directed. Metabolism and Excretion: Mostly metabo-
Direct patient to read the patient package in- lized by the liver; excreted primarily in feces via
sert before starting therapy and to reread it biliary excretion. 16% excreted unchanged in
each time the prescription is renewed. urine, 14% excreted unchanged in feces.

● Advise patient to notify health care profes- Half-life: 39–51 min (increased in hepatic im-
sional prior to taking any other Rx, OTC, or pairment).
herbal products.

TIME/ACTION PROFILE (anticoagulant● Caution patient that aprepitant may decrease
effect)the effectiveness of oral contraceptives. Ad-

vise patient to use alternate nonhormonal ROUTE ONSET PEAK DURATION
methods of contraception.

IV immediate 1–3 hr 2–4 hr
● Advise patient and family to use general mea-

sures to decrease nausea (begin with sips of Contraindications/Precautions
liquids and small, nongreasy meals; provide Contraindicated in: Major bleeding; Hyper-
oral hygiene; remove noxious stimuli from sensitivity; Lactation.
environment). Use Cautiously in: Hepatic impairment (� in-

itial infusion rate recommended); OB: Use onlyEvaluation/Desired Outcomes
if clearly needed; Pedi: Safety not established in● Decreased nausea and vomiting associated
children <18 yr.with chemotherapy.

● Prevention of postoperative nausea and vom- Adverse Reactions/Side Effects
iting. CV: hypotens. GI: diarrhea, nausea, vomiting.

Hemat: BLEEDING. Misc: allergic reactions in-
cluding ANAPHYLAXIS, fever.

argatroban (ar-gat-tro-ban)
InteractionsArgatroban
Drug-Drug: Risk of bleeding may be � by

Classification concurrent use of antiplatelet agents,
Therapeutic: anticoagulants thrombolytic agents, or other anticoagu-
Pharmacologic: thrombin inhibitors lants.

Drug-Natural Products: � bleeding riskPregnancy Category B
with anise, arnica, chamomile, clove, fever-
few, garlic, ginger, ginkgo, Panax ginseng,Indications and others.

Prophylaxis or treatment of thrombosis in pa-
Route/Dosagetients with heparin-induced thrombocytopenia.
IV (Adults): 2 mcg/kg/min as a continuous in-As an anticoagulant in patients with or at risk for
fusion; adjust infusion rate on the basis of acti-heparin-induced thrombocytopenia who are
vated partial thromboplastin time (aPTT). Pa-undergoing percutaneous coronary interven-
tients undergoing PCI—350 mcg/kg bolustion (PCI).
followed by infusion at 25 mcg/kg/min, activa-

Action ted clotting time (ACT) should be assessed 5–
Inhibits thrombin by binding to its receptor 10 min later. If ACT is 300–450 sec, procedure
sites. Inhibition of thrombin prevents activation may be started. If ACT <300 sec, give additional
of factors V, VIII, and XII; the conversion of fi- bolus of 150 mcg/kg and increase infusion rate
brinogen to fibrin; platelet adhesion and aggre- to 30 mg/kg/min. If ACT is >450 sec infusion
gation. Therapeutic Effects: Decreased rate should be decreased to 15 mcg/kg/min and
thrombus formation and extension with de- ACT rechecked after 5–10 min. If thrombotic
creased sequelae of thrombosis (emboli, post- complications occur or ACT drops to <300 sec,
phlebitic syndromes). an additional bolus of 150 mcg/kg may be given

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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and the infusion rate increased to 40 mcg fol- when the dose of argatroban is >2 mcg/kg/
lowed by ACT monitoring. If anticoagulation is min the argatroban dose should be temporar-
required after surgery, lower infusion rates ily reduced to 2 mcg/kg/min; the INR for
should be used. combined therapy may then be obtained 4–6

hr after argatroban dose was redeuced.Hepatic Impairment
● Toxicity and Overdose: There is no spe-IV (Adults): 0.5 mcg/kg/min as a continuous

cific antidote for argatroban. If overdose oc-infusion; adjust infusion rate on the basis of
curs, discontinue argatroban. Anticoagula-aPTT.
tion parameters usually return to baseline

Availability within 2–4 hr after discontinuation.
Solution for injection (must be diluted

Potential Nursing Diagnoses100-fold): 250 mg/2.5 ml vial.
Ineffective tissue perfusion (Indications)

NURSING IMPLICATIONS Implementation
● All parenteral anticoagulants should be dis-Assessment

continued before argatroban therapy is initi-
● Monitor vital signs periodically during thera-

ated. Oral anticoagulation may be initiatedpy. Unexplained decreases in blood pressure
with maintenance dose of warfarin; do notmay indicate hemorrhage. Assess patient for
administer loading dose. Discontinue arga-bleeding. Arterial and venous punctures, IM
troban therapy when INR for combined thera-injections, and use of urinary catheters, naso-
py is >4.tracheal intubation, and nasogastric tubes

should be minimized. Noncompressible sites IV Administration
for IV access should be avoided. Monitor for

● IV: Solution is slightly viscous, clear, and col-
blood in urine, lower back pain, pain or orless to pale yellow. Do not administer solu-
burning on urination. If bleeding cannot be tions that are cloudy or contain particulate
controlled with pressure, decrease dose or matter. Discard unused portion
discontinue argatroban immediately.

● Direct IV: Diluent: Bolus dose of 350 mcg/
● Monitor for signs of anaphylaxis (rash, kg should be given prior to continuous infu-

coughing, dyspnea) throughout therapy. sion in patients undergoing PCI. For Diluent
● Lab Test Considerations: Monitor aPTT information, see Continuous Infusion section

prior to initiation of continuous infusion, 2 below. Rate: Administer bolus over 3–5 min.
hours after initiation of therapy, and periodi-

● Continuous Infusion: Diluent: Dilute
cally during therapy to confirm aPTT is within each 2.5 ml vial in 250 ml of 0.9% NaCl, D5W,
desired therapeutic range. or LR. Mix by repeated inversion for 1 min.

● For patients undergoing PCI, monitor ACT as Solution may show a slight haziness that dis-
described in Route and Dose section. appears upon mixing. Concentration: 1

● Assess hemoglobin, hematocrit, and platelet mg/ml. Rate: Based on patient’s weight (See
count prior to, and periodically during, arga- Route/Dosage section). Dose adjustment maytroban therapy. May cause � hemoglobin be made 2 hr after starting infusion or chang-and hematocrit. Unexplained � hematocrit ing dose until steady-state aPTT is 1.5–3may indicate hemorrhage. times the initial baseline value (not to exceed

● Use of argatroban concurrently with multiple 100 sec).doses of warfarin will result in more pro-
● Y-Site Compatibility: atropine, diltiazem,longed prothrombin time and international

diphenhydramine, dobutamine, dopamine,normalized ratio (INR) (although there is not
fenoldopam, fentanyl, furosemide, hydrocor-an � in vitamin K-dependent factor Xa activi-
tisone sodium succinate, hydromorphone,ty) than when warfarin is used alone. Monitor
lidocaine, metoprolol, midazolam, milri-INR daily during concomitant therapy. Repeat
none, morphine, nesiritide, nitroglycerin, ni-INR 4–6 hr after argatroban is discontinued.
troprusside, norepinephrine, phenylephrine,If the repeat value is below the desired thera-
vasopressin, verapamil.peutic value for warfarin alone, restart arga-

● Y-Site Incompatibility: amiodarone.troban therapy and continue until the desired
Patient/Family Teachingtherapeutic range for warfarin alone is

reached. To obtain the INR for warfarin alone ● Inform patient of the purpose of argatroban.
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A● Instruct patient to notify health care profes- TIME/ACTION PROFILE (antipsychotic
sional immediately if any bleeding is noted. effect)

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION
● Decreased thrombus formation and ex- PO unknown 2 wk unknown

tension. IM unk 1–3 hrs unk
● Decreased sequelae of thrombosis (emboli,

Contraindications/Precautionspost-phlebitic syndromes).
Contraindicated in: Hypersensitivity; Lacta-
tion: Presumed to be excreted in breast milk;
discontinue drug or bottle feed.aripiprazole (a-ri-pip-ra-zole)
Use Cautiously in: Known cardiovascular orAbilify
cerebrovascular disease; Conditions which

Classification cause hypotension (dehydration, treatment withTherapeutic: antipsychotics, mood stabi-
antihypertensives or diuretics); Concurrent ke-lizers
toconazole or other potential CYP3A4 inhibitorsPharmacologic: dihydrocarbostyril
(reduce aripiprazole dose by 50%); Concurrent

Pregnancy Category C quinidine, fluoxetine, paroxetine, or other po-
tential CYP2D6 inhibitors; Concurrent carbam-
azepine or other potential CYP3A4 inducers;Indications
OB: Use only if benefit outweighs risk to fetus;Schizophrenia. Acute mania, mixed mania.
Pedi: Safety not established; Geri: InappropriateMaintenance of mood stability in patients with
use in elderly patients with dementia is associ-bipolar disorder. Adjunct treatment of depres-
ated with increased mortality.sion in adults.
Adverse Reactions/Side EffectsAction
CNS: akathisia, confusion, depression, drowsi-Psychotropic activity may be due to agonist ac- ness, extrapyramidal reactions, fatigue, hostility,

tivity at dopamine D2 and serotonin 5-HT1A re- insomnia, lightheadedness, manic reactions,
ceptors and antagonist activity at the 5-HT2A re- impaired cognitive function, nervousness, rest-
ceptor. Also has alpha1 adrenergic blocking lessness, seizures, suicidal thoughts, tardive
activity. Therapeutic Effects: Decreased mani- dyskinesia. Resp: dyspnea. CV: bradycardia,
festations of schizophrenia. Decreased mania in chest pain, edema, hypertension, orthostatic hy-
bipolar patients. potension, tachycardia. EENT: blurred vision,

conjunctivitis, ear pain. GI: constipation, an-Pharmacokinetics
orexia, � salivation, nausea, vomiting, weightAbsorption: Well absorbed (87%) following
loss. GU: urinary incontinence. Hemat:oral administration; 100% following IM in-
anemia. Derm: dry skin, ecchymosis, skin ul-jection. cer, sweating. MS: muscle cramps, neck pain.

Distribution: Extensive extravascular distri- Neuro: abnormal gait, tremor. Misc: NEUROLEP-
bution. TIC MALIGNANT SYNDROME, � heat regulation.
Protein Binding: aripiprazole and dehydro-

Interactionsaripiprazole—>99%.
Drug-Drug: Ketoconazole or other poten-Metabolism and Excretion: Mostly metabo-
tial CYP3A4 inhibitors decrease metabolismlized by the liver (CYP3A4 and CYP2D6 en- and increase effects (reduce aripiprazole dose

zymes); one metabolite (dehydro-aripiprazole) by 50%). Quinidine, fluoxetine, paroxe-
has antipsychotic activity. 18% excreted un- tine, or other potential CYP2D6 inhibitors
changed in feces; <1% excreted unchanged in decrease metabolism and increase effects (re-
urine. A small percentage of patients are poor duce aripiprazole dose by at least 50%). Con-
metabolizers and may need smaller doses. current carbamazepine or other potential
Half-life: Aripiprazole—75 hr; dehydro-ari- CYP3A4 inducers (double aripiprazole dose;
piprazole—94 hr. then decrease to 10–15 mg/day when interfer-

ing drug is withdrawn).

� = Canadian drug name.
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Route/Dosage ● Observe patient carefully when administering
medication to ensure that medication is actu-Schizophrenia ally taken and not hoarded or cheeked.

PO (Adults): Starting and target dose—10 or ● Monitor patient for onset of akathisia (rest-
15 mg/day as a single dose, doses up to 30 mg/ lessness or desire to keep moving) and extra-
day have been used; increments in dosing pyramidal side effects (parkinsonian—dif-
should not be made before 2 wk at a given dose. ficulty speaking or swallowing, loss of
PO (Adults and Children 13–17 yrs): Start- balance control, pill rolling of hands, mask-
ing and target dose—2 mg/day as a single like face, shuffling gait, rigidity, tremors; and
dose, then titrated up for 5 days to a target dose dystonic—muscle spasms, twisting motions,
of 10 mg/day. twitching, inability to move eyes, weakness of
IM (Adults): 9.75 mg/day, may use a dose of arms or legs) periodically throughout thera-
5.25 mg based on clinical situation. May give ad- py. Report these symptoms.
ditional doses up to 30 mg if needed for agi- ● Monitor for tardive dyskinesia (uncontrolled
tation. rhythmic movement of mouth, face, and ex-

tremities; lip smacking or puckering; puffingBipolar mania
of cheeks; uncontrolled chewing; rapid or

PO (Adults): 30 mg once daily, some patients worm-like movements of tongue). Notify
may require 15 mg/day if 30 mg/day is not to- health care professional immediately if these
lerated. symptoms occur, as these side effects may be
IM (Adults): 9.75 mg/day, may use a dose of irreversible.
5.25 mg based on clinical situation. May give ad- ● Monitor for development of neuroleptic ma-
ditional doses up to 30 mg if needed for agi- lignant syndrome (fever, muscle rigidity, al-
tation. tered mental status, respiratory distress,

tachycardia, seizures, diaphoresis, hyperten-Depression
sion or hypotension, pallor, tiredness, loss of

PO, IM (Adults): 2–5 mg/day, may titrate up- bladder control). Notify health care profes-
ward at 1-wk intervals to 5–10 mg/day; not to sional immediately if these symptoms occur.
exceed 15 mg/day.

● Lab Test Considerations: May cause �
creatinine phosphokinase.Availability

Tablets: 2 mg, 5 mg, 10 mg, 15 mg, 20 mg, 30 Potential Nursing Diagnoses
mg. Cost: 2 mg $999.90/90, 5 mg $999.90/90, Disturbed thought process (Indications)
10 mg $1,035.88/90, 15 mg $999.88/90, 20 mg Imbalanced nutrition: risk for more than body
$1,375.83/90, 30 mg $1,375.83/90. Tablets, requirements (Side Effects)
orally disintegrating: 10 mg, 15 mg. Oral

Implementationsolution (orange cream): 1 mg/ml. Injec-
● PO: Administer once daily without regard totion: 7.5 mg/ml in ready-to-use vials.

meals.
● Do not open the blister until ready to admin-NURSING IMPLICATIONS

ister. For single tablet removal, open the
Assessment package and peel back the foil on the blister
● Assess patient’s mental status (orientation, to expose the tablet. Do not push the tablet

mood, behavior) before and periodically through the foil; may damage tablet. Immedi-
during therapy. Assess for suicidal tenden- ately upon opening the blister, using dry
cies, especially during early therapy for de- hands, remove the tablet and place the entire
pression. Restrict amount of drug available to orally disintegrating tablet on the tongue.
patient. Tablet disintegration occurs rapidly in saliva.

● Assess weight and BMI initially and through- Take tablet without liquid; but if needed, it
out therapy. can be taken with liquid. Do not attempt to

● Obtain fasting blood glucose and cholesterol split the tablet.
levels initially and periodically throughout ● IM: IM route should be used for agitation.
therapy. Convert to oral dose as soon as possible.

● Monitor blood pressure (sitting, standing, ly- Administer IM; for dose of 5.25 mg use 0.7
ing), pulse, and respiratory rate before and mL, 9.75 mg use 1.3 mL, and 15 mg use 2 mL
periodically during therapy. of aripiprazole solution. Solution should be
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AActionclear and colorless; do not administer solu-
Catalyst in the conversion of asparagine (antions that are discolored or contain a preci-

pitate. amino acid) to aspartic acid and ammonia. De-
pletes asparagine in leukemic cells. Therapeu-Patient/Family Teaching
tic Effects: Death of leukemic cells.● Advise patient to take medication as directed

and not to skip doses or double up on missed Pharmacokinetics
doses. Take missed doses as soon as remem- Absorption: Is absorbed from IM sites.
bered unless almost time for the next dose. Distribution: Remains in the intravascular

● Inform patient of possibility of extrapyrami- space. Poor penetration into the CSF.
dal symptoms and tardive dyskinesia. Instruct Metabolism and Excretion: Slowly seques-
patient to report these symptoms immedi- tered in the reticuloendothelial system.
ately. Half-life: IV: 8–30 hr; IM: 39–49 hr.

● Advise patient to make position changes slow-
ly to minimize orthostatic hypotension. TIME/ACTION PROFILE (depletion of aspar-

● Medication may cause drowsiness and light- agine)
headedness. Caution patient to avoid driving
or other activities requiring alertness until re- ROUTE ONSET PEAK† DURATION
sponse to medication is known. IM immediate 14–24 hr 23–33 days

● Caution patient to avoid taking alcohol or oth- IV immediate unknown 23–33 days
er CNS depressants concurrently with this

†Plasma levels of asparaginasemedication.
● Advise patient that extremes in temperature Contraindications/Precautions

should be avoided, because this drug impairs Contraindicated in: Previous hypersensitivity;
body temperature regulation. Lactation: May cause unwanted effects in the

● Advise patient to notify health care profes- nursing infant.
sional of medication regimen prior to treat- Use Cautiously in: History of hypersensitivity
ment or surgery. reactions; Severe liver disease; Renal or pancre-

● Emphasize the importance of routine follow- atic disease; CNS depression; Clotting abnor-
up exams and continued participation in psy- malities; Chronic debilitating illnesses; OB: Use
chotherapy as indicated. only if the potential benefit justifies the potential

Evaluation/Desired Outcomes risk to the fetus.
● Decrease in excitable, paranoic, or with- Adverse Reactions/Side Effects

drawn behavior. CNS: SEIZURES, agitation, coma, confusion, de-
● Decrease incidence of mood swings in pa- pression, dizziness, fatigue, hallucinations,tients with bipolar disorders.

headache, irritability, somnolence. GI: nausea,
● Increased sense of well-being in patients with

vomiting, anorexia, cramps, hepatotoxicity,depression.
pancreatitis, weight loss. Derm: rashes, urticar-
ia. Endo: hyperglycemia. Hemat: coagulationHIGH ALERT abnormalities, transient bone marrow depres-
sion. Metab: hyperammonemia, hyperurice-asparaginase
mia. Misc: hypersensitivity reactions including(a-spare-a-ji-nase)
ANAPHYLAXIS.Elspar, �Kidrolase
Interactions

Classification Drug-Drug: May negate the antineoplastic ac-Therapeutic: antineoplastics
tivity of methotrexate. May enhance the hepa-Pharmacologic: enzymes
totoxicity of other hepatotoxic drugs. Concur-

Pregnancy Category C rent IV use with or immediately preceding
vincristine and prednisone may result in �
neurotoxicity and hyperglycemia. May alter theIndications
response to live vaccines (� antibody re-Part of combination chemotherapy in the treat-

ment of acute lymphocytic leukemia (ALL). sponse, � risk of adverse reactions).

� = Canadian drug name.
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Route/Dosage ● Hepatotoxicity may be manifested by � AST,
Various other regimens may be used. ALT, alkaline phosphatase, bilirubin, or cho-

lesterol. Liver function test results usually re-Multiple-Agent Induction Regimen (in
turn to normal after therapy. May cause pan-Combination with Vincristine and Pred-
creatitis; monitor frequently for � amylasenisone)
or glucose.IV (Children): 1000 IU/kg/day for 10 succes-

● Monitor blood glucose during therapy. Maysive days beginning on day 22 of regimen.
cause hyperglycemia treatable with fluids andIM (Children): 6000 IU/m2 on days 4, 7, 10,

13, 16, 19, 22, 25, 28. insulin. May be fatal.
● May cause � serum and urine uric acid con-Single-Agent Therapy for Acute Lympho-

centrations.cytic Leukemia
● May interfere with thyroid function tests.IV (Adults and Children): 200 IU/kg daily for

28 days. Potential Nursing Diagnoses
Risk for injury (Side Effects)Desensitization Regimen
Risk for infection (Side Effects)IV (Adults and Children): Administer 1 IU,

then double dose every 10 min until total dose Implementation
for that day has been given or reaction occurs. ● High Alert: Fatalities have occurred with

chemotherapeutic agents. Before administer-Test Dose
ing, clarify all ambiguous orders; double-Intradermal (Adults and Children): 2 IU.
check single, daily, and course-of-therapyAvailability
dose limits; have second practitioner inde-Injection: 10,000-IU vial (with mannitol).
pendently double-check original order and
dose calculations. Do not confuse asparagin-NURSING IMPLICATIONS
ase with pegaspargase.

Assessment
● Solution should be prepared in a biologic

● Monitor vital signs before and frequently dur- cabinet. Wear gloves, gown, and mask whileing therapy. Inform physician if fever or chills
handling medication. Discard equipment inoccur.
specially designated containers. See Appen-

● Monitor intake and output. Notify physician of
dix K.significant discrepancies. Encourage patient

● If coagulopathy develops, apply pressure toto drink 2000–3000 ml/day to promote ex-
venipuncture sites; avoid IM injections.cretion of uric acid. Allopurinol and alkalin-

● Test Dose: Intradermal test dose must beization of the urine may be used to prevent
performed before initial dose; doses must beurate stone formation.
separated by more than 1 wk. Reconstitute● Monitor for hypersensitivity reaction (urti-

caria, diaphoresis, facial swelling, joint pain, vial with 5 ml of sterile water for injection or
hypotension, bronchospasm). Epinephrine 0.9% NaCl for injection (without preserva-
and resuscitation equipment should be readi- tives). Add 0.1 ml of this 2000-IU/ml solution
ly available. Reaction may occur up to 2 hr af- to 9.9 ml additional diluent to yield a 20-IU/
ter administration. If patient requires contin- ml solution. Inject 0.1 ml (2 IU) intradermal-
ued therapy, pegaspargase is an alternative. ly. Observe site for 1 hr for formation of

● Assess nausea, vomiting, and appetite. Weigh wheal. Wheal is indicative of a positive re-
weekly. An antiemetic may be given before action.administration.

● Desensitization Therapy: Begin by admin-
● Monitor affect and neurologic status. Notify

istering 1 IU intravenously. Double dose everyphysician if depression, drowsiness, or hallu-
10 min if hypersensitivity does not occur untilcinations occur. Symptoms usually resolve 2–
full daily dose is administered.3 days after drug is discontinued.

● IM: Prepare for IM dose by adding 2 ml of● Lab Test Considerations: Monitor CBC
0.9% NaCl for injection (without preserva-before and periodically throughout therapy.
tives) to the 10,000-IU vial. Shake vial gently.May alter coagulation studies. Platelets, PT,
Administer no more than 2 ml per injectionPTT, and thrombin time may be �. May

cause � BUN. site.
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AIV Administration
aspirin, See SALICYLATES.

● Direct IV: Diluent: Prepare Elspar IV dose
by diluting 10,000-IU vial with 5 ml of sterile
water for injection or 0.9% NaCl (without
preservatives). If gelatinous fibers are atazanavir (a-ta-zan-a-vir)
present, administration through a 5-micron Reyataz
filter will not alter potency. Administration

Classificationthrough a 0.2-micron filter may cause loss of Therapeutic: antiretrovirals
potency. Solution should be clear after recon- Pharmacologic: protease inhibitors
stitution. Discard if cloudy. Stable for 8 hr if

Pregnancy Category Brefrigerated. Prepare Kidrolase for IM or IV
administration by adding 4 ml sterile water to
10,000 IU vial and rotate gently to dissolve. Indications

HIV infection (with other antiretrovirals).Unused reconstituted solution is stable for 14
days if refrigerated. May be further diluted Action
with 0.9% NaCl or D5W. Concentration: Inhibits the action of HIV protease, preventing
Dilute doses in 50–250 ml of diluent. Rate: maturation of virions. Therapeutic Effects: �
Administer through Y-site of rapidly flowing CD4 cell counts and � viral load with subse-
IV of D5W or 0.9% NaCl over 30–60 min. quent slowed progression of HIV and its se-
Maintain IV infusion for 2 hr after dose. quelae.

● Y-Site Compatibility: methotrexate, sodi-
Pharmacokineticsum bicarbonate.
Absorption: Rapidly absorbed (� by food).

● Additive Incompatibility: Information un-
Distribution: Enters cerebrospinal fluid andavailable. Do not admix with other drugs.
semen.

Patient/Family Teaching Metabolism and Excretion: 80% metabo-
● Instruct patient to notify health care profes- lized (CYP3A); 13% excreted unchanged in

sional if abdominal pain, severe nausea and urine.
vomiting, jaundice, fever, chills, sore throat, Half-life: 7 hr.
bleeding or bruising, excess thirst or urina-

TIME/ACTION PROFILE (blood levels)tion, or mouth sores occur. Caution patient to
avoid crowds and persons with known infec-

ROUTE ONSET PEAK DURATIONtions. Instruct patient to use soft toothbrush
PO rapid 2.5 hr 24 hrand electric razor, and to be especially care-

ful to avoid falls. Patients should also be cau- Contraindications/Precautionstioned not to drink alcoholic beverages or Contraindicated in: Hypersensitivity; Severetake medication containing aspirin or NSAIDs hepatic impairment; Concurrent use of ergot-because these may precipitate gastric amine, ergonovine, dihydroergotamine, methy-bleeding. lergonovine, midazolam, pimozide, or triaz-
● Advise both men and women not to conceive olam (potential for life-threatening toxicity);

a child while taking asparaginase. Barrier Concurrent use of rifampin, irinotecan, lovasta-
methods of contraception are recommended. tin, simvastatin, indinavir, proton-pump inhibi-

● Instruct patient not to receive any vaccina- tors, or St. John’s wort; Pedi: � risk of kernic-
tions without advice of health care profes- terus in infants <3 mo.
sional. Advise parents that this may alter im- Use Cautiously in: Mild to moderate hepatic
munization schedule. impairment; Pre-existing conduction system

● Emphasize need for periodic lab tests to mon- disease (marked first-degree AV block or sec-
itor for side effects. ond- or third-degree AV block) or concurrent

Evaluation/Desired Outcomes use of other drugs that increase the PR interval
● Improvement of hematologic status in pa- (especially those metabolized by CYP3A4 in-

tients with leukemia. cluding verapamil or diltiazem); Diabetes melli-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tus; Hemophilia (� risk of bleeding); OB: Use nifedipine, nicardipine, and verapamil. �
only if clearly needed; Breastfeeding is not rec- levels of fluticasone; consider alternative ther-
ommended if HIV-infected. apy; should not be used when atazanavir is used

with ritonavir. � levels of voriconazole whenAdverse Reactions/Side Effects
atazanavir is used with ritonavir; avoid concur-When used in combination with other antiretro-
rent use. Voriconazole may also � levels ofvirals.
atazanavir (when used without ritonavir). �CNS: headache, depression, dizziness, insom-
levels of ketoconazole or itraconazole whennia. CV: � PR interval. GI: nausea, abdominal
atazanavir is used with ritonavir. � levels ofpain, �bilirubin, diarrhea, jaundice, vomiting,
trazodone; � dose of trazodone. � levels of� transaminases. Derm: rash. Endo: hyper-
sildenafil, vardenafil, and tadalafil; � sil-glycemia. Metab: fat redistribution. MS: myal-
denafil dose to 25 mg every 48 hr; � varde-gia. Misc: fever.
nafil dose to 2.5 mg every 72 hr; � tadalafil

Interactions dose to 10 mg every 72 hr. Exercise caution and
Drug-Drug: Atazanavir is an inhibitor of CYP3A monitor for hypertension, visual changes, and
and UGT1A1 enzyme systems. It is also a sub- priapism. � risk of myopathy with atorvasta-
strate of CYP3A. � levels of ergotamine, er- tin. Levels may be � by histamine H2 antago-
gonovine, dihydroergotamine, methyler- nists, promoting viral resistance; separate
gonovine, midazolam, bepridol, doses by at least 12 hr. � levels of cyclospo-
pimozide, triazolam, lovastatin, simvasta- rine, sirolimus, and tacrolimus; monitor im-
tin, and irinotecan; concurrent use may result munosuppressant blood levels. � levels of
in life-threatening CNS, cardiovascular, hemato- clarithromycin; � clarithromycin dose by
logic or musculoskeletal toxicity and is con- 50% or consider alternative therapy. May �
traindicated. Combination therapy with tenofo- levels of some estrogens found in hormonal
vir may lead to � virologic response and contraceptives; use alternative non-hormonal
possible resistance (100 mg ritonavir should method of contraception. Concurrent use of
be added to boost blood levels and dose of ata- other drugs known to � PR interval.
zanavir � to 300 mg/day). Levels are signifi-

Route/Dosagecantly � by rifampin, proton-pump inhibi-
PO (Adults): Therapy-naive—400 mg oncetors, and St. John’s wort; may promote viral
daily with food. Therapy-experienced with pri-resistance, avoid concurrent use. Concurrent
or virologic failure—300 mg once daily withuse with indinavir may � risk of hyperbiliru-
ritonavir 100 mg once daily with food With efa-binemia and should be avoided. Concurrent use
virenz—atazanavir 300 mg with ritonavir 100with didanosine buffered tablets will � ab-
mg and efavirenz 600 mg (all as single dailysorption and levels; give atazanavir with food 2
dose with food). With tenofovir—atazanavirhr before or 1 hr after didanosine. Efavirenz
300 mg with ritonavir 100 mg and tenofovir 300decreases levels and may promote viral resis-
mg (all as single daily dose with food).tance; 600 mg efavirenz should be given with

100 mg ritonavir to counteract this effect and � Hepatic Impairment
dose of azatanavir to 300 mg/day. � saquina- (Adults): 300 mg once daily.
vir levels. Levels are � by ritonavir; � ataza- Availabilitynavir dose to 300 mg/day. Nevirapine may � Capsules: 100 mg, 150 mg, 200 mg.levels; avoid concurrent use. Antacids or buf-
fered medications will � absorption; ataza- NURSING IMPLICATIONS
navir should be given 2 hr before or 1 hr after.
� levels of lidocaine, amiodarone, or quin- Assessment
idine; blood level monitoring is recommended. ● Assess for change in severity of HIV symptoms
� risk of bleeding with warfarin. � of tri- and for symptoms of opportunistic infections
cyclic antidepressants; blood level monitor- throughout therapy.
ing is recommended. � levels of rifabutin; � ● May also cause elevated liver function tests,
rifabutin dose by 75% (150 mg every other day increased creatine kinase or glucose, and
or 3 times weekly). � levels of diltiazem and neutropenia.
its active metabolite; � diltiazem dose by 50% ● Assess for rash which can occur within initial
and ECG monitoring recommended. Similar 8 wk of therapy. Usually resolves within 2
precautions may be needed with felodipine, weeks without altering therapy.
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A● If pregnant patient is exposed to atazanavir, sexual contact or blood contamination. Cau-
tion patient to use a condom and to avoidregister patient in Antiretroviral Pregnancy
sharing needles or donating blood to preventRegistry by calling 1-800-258-4263.
spreading the HIV virus to others. Advise pa-● Lab Test Considerations: Monitor viral
tient that atazanavir may cause lipodystrophyload and CD4 cell count regularly during
(redistribution or accumulation of body fat)therapy.
and the long-term effects of atazanavir are un-● May cause � serum amylase and lipase.
known at this time.● May � liver enzymes.

● Instruct patient to consult health care profes-● May � creatine kinase.
sional before taking other Rx, OTC, or herbal● May cause � hemoglobin, neutrophils, and
products, especially St. John’s wort; interac-platelets.
tions may be fatal.● May cause � in unconjugated bilirubin; re-

● May cause dizziness. Caution patient to notifyversible on discontinuation.
health care professional if this occurs and to

Potential Nursing Diagnoses avoid driving and other activities requiring
Risk for infection (Indications) alertness until response to medication is
Noncompliance (Patient/Family Teaching) known.

● Notify health care professional immediately ifImplementation
yellowing of eyes, change in heart rhythm, or● PO: Administer daily with food to enhance
high blood sugar occur.absorption. Capsules should be swallowed

● Emphasize the importance of regular follow-whole; do not open.
up exams and blood counts to determine● If administered with ritonavir and efavirenz,
progress and monitor for side effects.administer as one daily dose with food. Do

● Instruct females using hormonal contracep-not administer with efavirenz without also us-
tives to use an alternative non-hormonaling ritonavir.
method of contraception.● If administered with ritonavir and tenofovir,

● OB, Lactation: Advise patient to notify healthadminister as one daily dose with food. Do
care professional if pregnancy is planned ornot administer with tenofovir without also us-
suspected or if breastfeeding.ing ritonavir.

● If administered with didanosine buffered for- Evaluation/Desired Outcomes
mulations, administer atazanavir with food 2 ● Delayed progression of HIV and decreased
hr before or 1 hr after didanosine. opportunistic infections in patients with HIV.

● Decrease in viral load and increase in CD4Patient/Family Teaching
cell counts.

● Emphasize the importance of taking atazana-
vir with food as directed. Advise patient to
read the Patient Information that comes with atenolol (a-ten-oh-lole)the medication each time the Rx is refilled.

�Apo-Atenolol, �Novo-Atenolol,Atazanavir must always be used in combina-
Tenormintion with other antiretroviral drugs. Do not

take more than prescribed amount and do Classification
not stop taking without consulting health care Therapeutic: antianginals, antihyper-

tensivesprofessional. Take missed doses as soon as
Pharmacologic: beta blockersremembered, then return to regular dose

schedule. If within 6 hr of next dose, omit
Pregnancy Category Ddose and take next dose at regular time. Do

not double doses.
Indications

● Instruct patient that atazanavir should not be
Management of hypertension. Management ofshared with others.
angina pectoris. Prevention of MI.

● Inform patient that atazanavir does not cure
HIV or prevent associated or opportunistic Action
infections. Atazanavir does not reduce the Blocks stimulation of beta1(myocardial)-adren-
risk of transmission of HIV to others through ergic receptors. Does not usually affect

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactionsbeta2(pulmonary, vascular, uterine)-receptor
Drug-Drug: General anesthesia, IV pheny-sites. Therapeutic Effects: Decreased blood
toin and verapamil may cause additive myo-pressure and heart rate. Decreased frequency of
cardial depression. Additive bradycardia mayattacks of angina pectoris. Prevention of MI.
occur with digoxin. Additive hypotension mayPharmacokinetics occur with other antihypertensives, acute in-

Absorption: 50–60% absorbed after oral ad- gestion of alcohol, or nitrates. Concurrent use
ministration. with amphetamine, cocaine, ephedrine,
Distribution: Minimal penetration of CNS. epinephrine, norepinephrine, phenyleph-
Crosses the placenta and enters breast milk. rine, or pseudoephedrine may result in
Metabolism and Excretion: 40–50% excret- unopposed alpha-adrenergic stimulation (ex-
ed unchanged by the kidneys; remainder excret- cessive hypertension, bradycardia). Concurrent
ed in feces as unabsorbed drug. thyroid administration may decrease effective-
Half-life: 6–9 hr. ness. May alter the effectiveness of insulins or

oral hypoglycemic agents (dosage adjust-TIME/ACTION PROFILE (cardiovascular ments may be necessary). May decrease the ef-
effects) fectiveness of theophylline. May decrease the

beneficial beta1-cardiovascular effects of dop-ROUTE ONSET PEAK DURATION
amine or dobutamine. Use cautiously within

PO 1 hr 2–4 hr 24 hr 14 days of MAO inhibitor therapy (may resultIV rapid 5 min unknown
in hypertension).

Contraindications/Precautions Route/Dosage
Contraindicated in: Uncompensated CHF; PO (Adults): Antianginal—50 mg once dai-
Pulmonary edema; Cardiogenic shock; Brady- ly; may be increased after 1 wk to 100 mg/day
cardia or heart block. (up to 200 mg/day). Antihypertensive—25–
Use Cautiously in: Renal impairment (dosage 50 mg once daily; may be increased after 2 wk to
reduction recommended if CCr ≤35 ml/min); 50–100 mg once daily. MI—50 mg (given 10
Hepatic impairment; Geriatric patients (in- min after last IV dose), then 50 mg 12 hr later,
creased sensitivity to beta blockers; initial dos- then 100 mg/day as a single dose or in 2 divided

doses for 6–9 days or until hospital discharge.age reduction recommended); Pulmonary dis-
ease (including asthma; beta selectivity may be Renal Impairment
lost at higher doses); Diabetes mellitus (may PO (Adults): CCr 15–35 ml/min—dosage
mask signs of hypoglycemia); Thyrotoxicosis should not exceed 50 mg/day; CCr <15 ml/
(may mask symptoms); Patients with a history of min—dosage should not exceed 50 mg every
severe allergic reactions (intensity of reactions other day.
may be increased); OB: Crosses the placenta IV (Adults): MI—5 mg, followed by another
and may cause fetal/neonatal bradycardia, hy- 5 mg after 10 min; after 10 more min follow with

oral dosing.potension, hypoglycemia, or respiratory de-
pression; Lactation, Pedi: Safety not established. Availability (generic available)

Tablets: 25 mg, 50 mg, 100 mg. Cost:Adverse Reactions/Side Effects
Generic—25 mg $11.99/90, 50 mg $12.99/90,CNS: fatigue, weakness, anxiety, depression,
100 mg $15.89/90. Injection: 0.5 mg/ml. Indizziness, drowsiness, insomnia, memory loss,
combination with: chlorthalidone (Tenoret-mental status changes, nervousness, night-
ic). See Appendix B.mares. EENT: blurred vision, stuffy nose. Resp:

bronchospasm, wheezing. CV: BRADYCARDIA, CHF,
NURSING IMPLICATIONSPULMONARY EDEMA, hypotension, peripheral vaso-

constriction. GI: constipation, diarrhea, liver Assessment
function abnormalities, nausea, vomiting. GU: ● Monitor blood pressure, ECG, and pulse fre-
erectile dysfunction, decreased libido, urinary quently during dosage adjustment period and
frequency. Derm: rashes. Endo: hyperglyce- periodically throughout therapy.
mia, hypoglycemia. MS: arthralgia, back pain, ● Monitor intake and output ratios and daily
joint pain. Misc: drug-induced lupus syndrome. weights. Assess routinely for CHF (dyspnea,
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Arales/crackles, weight gain, peripheral ede- ● Advise patient to make sure enough medica-
ma, jugular venous distention). tion is available for weekends, holidays, and

● Monitor frequency of prescription refills to vacations. A written prescription may be kept
determine adherence. in wallet in case of emergency.

● Angina: Assess frequency and characteristics ● Teach patient and family how to check pulse
of angina periodically throughout therapy. and blood pressure. Instruct them to check

● Lab Test Considerations: May cause � pulse daily and blood pressure biweekly and
BUN, serum lipoprotein, potassium, triglycer- to report significant changes.
ide, and uric acid levels. ● May cause drowsiness or dizziness. Caution

● May cause � ANA titers. patients to avoid driving or other activities
● May cause � in blood glucose levels. that require alertness until response to the
● Toxicity and Overdose: Monitor patients drug is known.

receiving beta blockers for signs of overdose ● Advise patients to change positions slowly to
(bradycardia, severe dizziness or fainting, se- minimize orthostatic hypotension.
vere drowsiness, dyspnea, bluish fingernails

● Caution patient that atenolol may increase
or palms, seizures). Notify physician immedi- sensitivity to cold.
ately if these signs occur.

● Instruct patient to consult health care profes-
sional before taking any OTC medications, es-Potential Nursing Diagnoses

Decreased cardiac output (Side Effects) pecially cold preparations, concurrently with
Noncompliance (Patient/Family Teaching) this medication.

● Patients with diabetes should closely monitorImplementation
blood glucose, especially if weakness, mal-

● PO: Take apical pulse before administering
aise, irritability, or fatigue occurs. Medicationdrug. If <50 bpm or if arrhythmia occurs,
does not block sweating as a sign of hypogly-withhold medication and notify physician or
cemia.other health care professional.

● Advise patient to notify health care profes-IV Administration
sional if slow pulse, difficulty breathing,

● Direct IV: Diluent: May be administered wheezing, cold hands and feet, dizziness,
undiluted. May also be diluted in D5W, 0.9% light-headedness, confusion, depression,
NaCl, or D5/0.9% NaCl. Diluted solution sta- rash, fever, sore throat, unusual bleeding, orble for 48 hr. Concentration: 0.5 mg/ml.

bruising occurs.Rate: Administer at a rate of 1 mg/min.
● Instruct patient to inform health care profes-

● Y-Site Compatibility: acyclovir, amphoteri-
sional of medication regimen before treat-cin B liposome, daptomycin, diltiazem, erta-
ment or surgery.penem, granisetron, hydromorphone, linezo-

● Advise patient to carry identification describ-lid, lorazepam, meperidine, meropenem,
ing disease process and medication regimenmorphine, ondansetron, palonosetron, pi-
at all times.peracillin/tazobactam, tacrolimus, tirofiban,

● Hypertension: Reinforce the need to con-voriconazole.
tinue additional therapies for hypertension● Y-Site Incompatibility: amphotericin B
(weight loss, sodium restriction, stress re-cholesteryl sulfate, caspofungin, panto-
duction, regular exercise, moderation of al-prazole.
cohol consumption, and smoking cessation).Patient/Family Teaching
Medication controls, but does not cure, hy-

● Instruct patient to take atenolol as directed at
pertension.the same time each day, even if feeling well;

Evaluation/Desired Outcomesdo not skip or double up on missed doses.
● Decrease in blood pressure.Take missed doses as soon as possible up to 8
● Reduction in frequency of anginahr before next dose. Abrupt withdrawal may
● Increase in activity tolerance.cause life-threatening arrhythmias, hyperten-

sion, or myocardial ischemia. ● Prevention of MI.

� = Canadian drug name.
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pepsia, severe liver injury (rare), nausea, vomit-atomoxetine ing; Adults— dry mouth, constipation. Derm:
(a-to-mox-e-teen) rash, urticaria. GU: Adults— dysmenorrhea,
Strattera ejaculatory problems, � libido, erectile dys-

function, urinary hesitation, urinary retention.Classification
Metab: decreased appetite, weight/growth loss.Therapeutic: agents for attention deficit

disorder Misc: allergic reactions including ANGIONEUROTIC
Pharmacologic: selective norepinephrine EDEMA.
reuptake inhibitors

Interactions
Pregnancy Category C Drug-Drug: Concurrent use with MAO inhibi-

tors may result in serious, potentially fatal reac-
Indications tions (do not use within 2 wk of each other). In-
Attention-Deficit/Hyperactivity Disorder creased risk of cardiovascular effects with
(ADHD). albuterol or vasopressors (use cautiously).

Drugs which inhibit the CYP2D6 enzymeAction
pathway (quinidine, fluoxetine, paroxe-Selectively inhibits the presynaptic transporter
tine) will increase blood levels and effects, doseof norepinephrine. Therapeutic Effects: In-
� recommended.creased attention span.
Route/DosagePharmacokinetics
PO (Children and adolescents <70 kg): 0.5Absorption: Well absorbed following oral ad-
mg/kg/day initially, may be increased every 3ministration.
days to a daily target dose of 1.2 mg/kg, given asDistribution: Unknown.
a single dose in the morning or evenly dividedProtein Binding: 98%.
doses in the morning and late afternoon/earlyMetabolism and Excretion: Mostly metabo-
evening (not to exceed 1.4 mg/kg/day or 100lized by the liver (CYP2D6 enzyme pathway). A
mg/day whichever is less). If taking concur-small percentage of the population are poor me-
rent CYP2D6 inhibitor (quinidine, fluoxe-tabolizers and will have higher blood levels with
tine, paroxetine)—0.5 mg/kg/day initially,increased effects).
may increase if needed to 1.2 mg/kg/day after 4Half-life: 5 hr.
wk.

TIME/ACTION PROFILE PO (Adults, adolescents, and children >70
kg): 40 mg/day initially, may be increased every

ROUTE ONSET PEAK DURATION 3 days to a daily target dose of 80 mg/day given
PO unknown 1–2 hr 12–24 hr as a single dose in the morning or evenly divided

doses in the morning and late afternoon/earlyContraindications/Precautions evening; may be further increased after 2–4 wkContraindicated in: Concurrent or within 2 up to 100 mg/day. If taking concurrentwk therapy with MAO inhibitors; Angle-closure CYP2D6 inhibitor (quinidine, fluoxetine, pa-glaucoma. roxetine)—40 mg/day initially, may increase ifUse Cautiously in: Hypertension, tachycardia,
needed to 80 mg/day after 4 wk.cardiovascular or cerebrovascular disease; Pre-
Hepatic Impairmentexisting psychiatric illness; May � risk of sui-
PO (Adults and Children): Moderate hepaticcide attempt/ideation especially during dose
impairment (Child-Pugh Class B)—decreaseearly treatment or dose adjustment; risk may be
initial and target dose by 50%; Severe hepaticgreater in children or adolescents; Concurrent
impairment (Child-Pugh Class C)—decreasealbuterol or vasopressors (increases risk of ad-
initial and target dose to 25% of normal.verse cardiovascular reactions); OB: Use only if

benefits outweigh risks to fetus; Lactation, Pedi: Availability
Safety not established. Capsules: 10 mg, 18 mg, 25 mg, 40 mg, 60 mg,

80 mg, 100 mg. Cost: 10 mg $368.58/90, 18Adverse Reactions/Side Effects
mg $433.13/90, 25 mg $369.98/90, 40 mgCNS: dizziness, fatigue, mood
$389.95/90, 60 mg $389.95/90, 80 mgswings; Adults— insomnia. CV: hypertension,

orthostatic hypotension, tachycardia. GI: dys- $435.93/90, 100 mg $439.96/90.
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ANURSING IMPLICATIONS atovaquone (a-toe-va-kwone)
Assessment Mepron
● Assess attention span, impulse control, and

Classificationinteractions with others. Therapeutic: antiprotozoals
● Monitor blood pressure and pulse periodi-

cally during therapy. Pregnancy Category C
● Monitor growth, body height, and weight in

children. Indications
● Assess for signs of liver injury (pruritus, dark Treatment of mild to moderate Pneumocystis

urine, jaundice, right upper quadrant ten- carinii pneumonia (PCP) in patients who are
derness, unexplained ‘‘flu-like’’ symptoms) unable to tolerate trimethoprim/sulfamethoxa-
during therapy. Monitor liver function tests at zole. Prophylaxis of PCP.
first sign of liver injury. Discontinue and do Actionnot restart atomoxetine in patients with jaun- Inhibits the action of enzymes necessary to nu-
dice if laboratory evidence of liver injury. cleic acid and ATP synthesis in protozoa. Ther-

Potential Nursing Diagnoses apeutic Effects: Antiprotozoal action against P.
Disturbed thought process (Indications) carinii.
Impaired social interaction (Indications) Pharmacokinetics
Implementation Absorption: Absorption is poor but is in-
● PO: Administer without regard to food. creased by food, particularly fat.

Distribution: Enters CSF in very low concen-Patient/Family Teaching
trations (<1% of plasma levels).

● Instruct patient to take medication as direct-
Protein Binding: >99.9%.ed. Take missed doses as soon as possible,
Metabolism and Excretion: Undergoes en-but should not take more than the total daily
terohepatic recycling; elimination occurs inamount in any 24-hr period. Advise patient
feces.and parents to read the Medication Guide pri-
Half-life: 2.2–2.9 days.or to starting therapy and with each Rx refill.

● Advise patient to notify health care profes- TIME/ACTION PROFILE (blood levels)
sional immediately if signs of liver injury oc-

ROUTE ONSET PEAK DURATIONcur.
● Caution patient to consult health care profes- PO unknown 1–8 hr; 12 hr

24–96 hr†sional prior to taking other prescription,
OTC, dietary supplements, or herbal †Two peaks are due to enterohepatic recycling
products.

Contraindications/Precautions
● May cause dizziness. Caution patient to avoid

Contraindicated in: Hypersensitivity; Lacta-driving or other activities requiring alertness
tion: May appear in breast milk.until response to medication is known.
Use Cautiously in: Decreased hepatic, renal,

● OB, Lactation: Advise female patients to notify
or cardiac function (dosage modification mayhealth care professional if pregnancy is
be necessary); GI disorders (absorption may beplanned or suspected or if they are breast-
limited); OB: Safety not established; Pedi: Safetyfeeding.
not established.

● Pedi: Advise parents to notify school nurse of
medication regimen. Adverse Reactions/Side Effects

CNS: headache, insomnia. Resp: cough. GI: di-Evaluation/Desired Outcomes
arrhea, nausea, vomiting. Derm: rash. Misc:

● Improved attention span and social interac-
fever.tions in ADHD.
Interactions
Drug-Drug: May interact with drugs that areatorvastatin, See HMG-CoA
highly bound to plasma proteins (does notREDUCTASE INHIBITORS (statins).
appear to interact with phenytoin).

� = Canadian drug name.
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Drug-Food: Food enhances absorption. Classification
Therapeutic: antiarrhythmicsRoute/Dosage
Pharmacologic: anticholinergics, antimus-

Treatment carinics
PO (Adults): 750 mg twice daily for 21 days.

Pregnancy Category CPO (Children): 40 mg/kg/day (unlabeled).
†See Appendix C for ophthalmic use

Prevention
PO (Adults and Adolescents 13–16 yr): Indications
1500 mg once daily. IM: Given preoperatively to decrease oral and
Availability respiratory secretions. IV: Treatment of sinus
Suspension: 750 mg/5 ml. bradycardia and heart block. PO: Adjunctive

therapy in the management of peptic ulcer and
NURSING IMPLICATIONS irritable bowel syndrome. IV: Reversal of ad-

verse muscarinic effects of anticholinesteraseAssessment
agents (neostigmine, physostigmine, or pyri-● Assess patient for signs of PCP (vital signs,
dostigmine). IM, IV: Treatment of anticholines-lung sounds, sputum, WBCs) at beginning of
terase (organophosphate pesticide) poisoning.and throughout therapy.
Inhaln: Treatment of exercise-induced bron-● Obtain specimens prior to initiating therapy.

First dose may be given before receiving chospasm.
results. Action

● Lab Test Considerations: Monitor hema- Inhibits the action of acetylcholine at postgan-
tologic and hepatic functions. May cause glionic sites located in: Smooth muscle, Secre-
mild, transient anemia and neutropenia. May tory glands, CNS (antimuscarinic activity). Lowalso cause elevated serum amylase, AST, ALT,

doses decrease: Sweating, Salivation, Respira-and alkaline phosphatase.
tory secretions. Intermediate doses result in:

● Monitor electrolytes. May cause hypona-
Mydriasis (pupillary dilation), Cycloplegia (losstremia.
of visual accommodation), Increased heart

Potential Nursing Diagnoses rate. GI and GU tract motility are decreased at
Risk for infection (Indications, Side Effects) larger doses. Therapeutic Effects: Increased
Deficient knowledge, related to medication reg- heart rate. Decreased GI and respiratory secre-
imen (Patient/Family Teaching) tions. Reversal of muscarinic effects. May have a
Implementation spasmolytic action on the biliary and genitouri-
● PO: Administer with food twice daily for 21 nary tracts.

days for treatment and once daily for pre- Pharmacokineticsvention.
Absorption: Well absorbed following oral,

Patient/Family Teaching subcut, or IM administration.
● Instruct patient to take atovaquone exactly as Distribution: Readily crosses the blood-brain

directed around the clock for the full course barrier. Crosses the placenta and enters breast
of therapy, even if feeling better. Emphasize milk.
the importance of taking atovaquone with Metabolism and Excretion: Mostly metabo-
food, especially foods high in fat; taking with- lized by the liver; 30–50% excreted unchangedout food may decrease plasma concentra-

by the kidneys.tions and effectiveness.
Half-life: Children <2 yr: 4–10 hr; Children

● Advise patient to notify health care profes-
>2 yr: 1.5–3.5 hr; Adults: 4–5 hr.sional if rash occurs.

TIME/ACTION PROFILE (inhibition ofEvaluation/Desired Outcomes
● Resolution of the signs and symptoms of PCP. salivation)

ROUTE ONSET PEAK DURATION

atropine† (at-ro-peen) PO 30 min 30–60 min 4–6 hr
AtroPen IM, subcut rapid 15–50 min 4–6 hr
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IV immediate 2–4 min 4–6 hr ABradycardia
IV (Adults): 0.5–1 mg; may repeat as needed q

Contraindications/Precautions 5 min, not to exceed a total of 2 mg (q 3–5 min
Contraindicated in: Hypersensitivity; Angle- in Advanced Cardiac Life Support guidelines) or
closure glaucoma; Acute hemorrhage; Tachy- 0.04 mg/kg (total vagolytic dose).
cardia secondary to cardiac insufficiency or thy- IV (Children): 0.02 mg/kg (maximum single
rotoxicosis; Obstructive disease of the GI tract. dose is 0.5 mg in children and 1 mg in adoles-
Use Cautiously in: Intra-abdominal infections; cents); may repeat q 5 min up to a total dose of 1
Prostatic hyperplasia; Chronic renal, hepatic, mg in children (2 mg in adolescents).
pulmonary, or cardiac disease; OB, Lactation: Endotracheal (Children): use the IV dose
Safety not established; IV administration may and dilute before administration.
produce fetal tachycardia; Pedi: Infants with

Reversal of Adverse Muscarinic EffectsDown’s syndrome have increased sensitivity to
of Anticholinesterasescardiac effects and mydriasis. Children may
IV (Adults): 0.6–12 mg for each 0.5–2.5 mg ofhave increased susceptibility to adverse reac-
neostigmine methylsulfate or 10–20 mg of pyri-tions. Exercise care when prescribing to chil-
dostigmine bromide concurrently with anticho-dren with spastic paralysis or brain damage;
linesterase.Geri: Increased susceptibility to adverse re-

actions. Organophosphate Poisoning
Adverse Reactions/Side Effects IM (Adults): 2 mg initially, then 2 mg q 10 min
CNS: drowsiness, confusion, hyperpyrexia. as needed up to 3 times total.
EENT: blurred vision, cycloplegia, photopho- IV (Adults): 1–2 mg/dose q 10–20 min until
bia, dry eyes, mydriasis. CV: tachycardia, palpi- atropinic effects observed then q 1–4 hr for 24
tations, arrhythmias. GI: dry mouth, constipa- hr; up to 50 mg in first 24 hr and 2 g over several
tion, impaired GI motility. GU: urinary days may be given in severe intoxication.
hesitancy, retention, impotency. Resp: tach- IM (Children >10 yr >90 lbs): 2 mg.
ypnea, pulmonary edema. Misc: flushing, de- IM (Children 4–10 yr 40–90 lbs): 1 mg.
creased sweating. IM (Children 6 mo–4 yr 15–40 lbs): 0.5

mg.Interactions
IV (Children): 0.02–0.05 mg/kg q 10–20 minDrug-Drug: � anticholinergic effects with
until atropinic effects observed then q 1–4 hrother anticholinergics, including antihista-
for 24 hr.mines, tricyclic antidepressants,

quinidine, and disopyramide. Anticholiner- Bronchospasm
gics may alter the absorption of other orally Inhaln (Adults): 0.025–0.05 mg/kg/dose q
administered drugs by slowing motility of the 4–6 hr as needed; maximum 2.5 mg/dose.
GI tract. Antacids � absorption of anticho- Inhaln (Children): 0.03–0.05 mg/kg/dose 3–
linergics. May � GI mucosal lesions in pa- 4 times/day; maximum 2.5 mg/dose.
tients taking oral potassium chloride tablets. Availability (generic available)May alter response to beta-blockers.

Tablets: 0.4 mg. In combination with: phe-
Route/Dosage nobarbital oral solution (Antrocol). See Appen-

dix B. Injection: 0.05 mg/ml, 0.1 mg/ml, 0.4Preanesthesia (To Decrease Salivation/
mg/ml, 1 mg/ml, 0.5 mg/0.7 ml Auto-injector, 1Secretions)
mg/0.7 ml Auto-injector, 2 mg/0.7 ml Auto-in-IM, IV, Subcut, PO (Adults): 0.4–0.6 mg 30–
jector.60 min pre-op.

IM, IV, Subcut, PO (Children >5 kg): 0.01– NURSING IMPLICATIONS
0.02 mg/kg/dose 30–60 min preop to a maxi-
mum of 0.4 mg/dose; minimum: 0.1 mg/dose. Assessment
IM, IV, Subcut, PO (Children <5 kg): 0.02 ● Assess vital signs and ECG tracings frequently
mg/kg/dose 30–60 min preop then q 4–6 hr as during IV drug therapy. Report any significant
needed. changes in heart rate or blood pressure, or

� = Canadian drug name.
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increased ventricular ectopy or angina to alertness until response to medication is
physician promptly. known.

● Monitor intake and output ratios in elderly or ● Instruct patient that oral rinses, sugarless
surgical patients because atropine may cause gum or candy, and frequent oral hygiene may
urinary retention. help relieve dry mouth.

● Assess patients routinely for abdominal dis- ● Caution patients that atropine impairs heat
tention and auscultate for bowel sounds. If regulation. Strenuous activity in a hot envi-
constipation becomes a problem, increasing ronment may cause heat stroke.
fluids and adding bulk to the diet may help al- ● Instruct patient to consult health care profes-
leviate constipation. sional before taking any OTC medications or

● Toxicity and Overdose: If overdose oc- herbal products concurrently with atropine.
curs, physostigmine is the antidote.

● Pedi: Instruct parents or caregivers that med-
Potential Nursing Diagnoses ication may cause fever and to notify health
Decreased cardiac output (Indications) care professional before administering to a
Impaired oral mucous membrane (Side Effects) febrile child.
Constipation (Side Effects) ● Geri: Inform male patients with benign pros-

tatic hyperplasia that atropine may cause uri-Implementation
nary hesitancy and retention. Changes in uri-● PO: Oral doses of atropine may be given with-
nary stream should be reported to health careout regard to food.
professional.● IM: Intense flushing of the face and trunk

may occur 15–20 min following IM adminis- Evaluation/Desired Outcomes
tration. In children, this response is called

● Increase in heart rate.
‘‘atropine flush’’ and is not harmful.

● Dryness of mouth.
IV Administration ● Reversal of muscarinic effects.

● Direct IV: Diluent: Administer undiluted.
Rate: Administer over 1 min; more rapid ad-

azacitidine (a-za-sye-ti-deen)ministration may be used during cardiac re-
Vidazasuscitation (follow with 20 ml saline flush).

Slow administration (over >1 min) may Classification
cause a paradoxical bradycardia (usually re- Therapeutic: antineoplastics

Pharmacologic: nucleoside analoguessolved in approximately 2 min).
● Y-Site Compatibility: abciximab, amikacin,

Pregnancy Category Daminophylline, amiodarone, argatroban, bu-
prenorphine, butorphanol, etomidate, famo-

Indicationstidine, fenoldopam, fentanyl, heparin, hydro-
Myelodysplastic syndromes including: some re-cortisone sodium succinate,
fractory anemias, chronic myelomonocytic leu-hydromorphone, inamrinone, meropenem,
kemia.methadone, morphine, nafcillin, potassium

chloride, sufentanil, tirofiban, vitamin B com- Action
plex with C. Inhibits DNS synthesis. Therapeutic Effects:

● Y-Site Incompatibility: thiopental. Death of rapidly replicating cells, particularly
● Endotracheal: Dilute with 5–10 ml of 0.9% malignant ones.

NaCl. Rate: Inject directly into the endotra-
Pharmacokineticscheal tube followed by several positive pres-
Absorption: Rapidly absorbed following sub-sure ventilations.
cutaneous administration; 89% bioavailable.Patient/Family Teaching
Distribution: Unknown.

● Instruct patient to take as directed. Take
Metabolism and Excretion: 85% excreted inmissed doses as soon as remembered unless
urine; some hepatic metabolism may occur.almost time for next dose. Do not double
Less than 1% fecal elimination.doses.
Half-life: 4 hr.

● May cause drowsiness. Caution patients to
avoid driving or other activities requiring
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A● Monitor for signs of anaphylaxis (facial ede-TIME/ACTION PROFILE (effects on bone
ma, wheezing, dizziness, fainting, tachycar-marrow)
dia, hypotension). Discontinue medication

ROUTE ONSET PEAK DURATION immediately and report symptoms. Epineph-
rine and resuscitation equipment should beSubcut unknown unknown unknown
readily available.

Contraindications/Precautions ● Lab Test Considerations: Monitor CBC
Contraindicated in: Hypersensitivity; Ad- with differential and platelet count prior to
vanced malignant hepatic tumors; OB: Potential each dosing cycle. If baseline WBC is more
for congenital anomalies; Lactation: Potential than 3 x 109 /L, ANC is more than 1.5 x 109 /L,
for serious side effects in infants. and platelets are more than 75 x 109 /L, then
Use Cautiously in: Renal impairment; Liver dose is adjusted based on nadir counts for
disease; OB: Patients with child-bearing poten- each cycle. If ANC is less than 0.5 x 109 and
tial (male and female) due to potential fetal platelets are less than 25 x 109 then decrease
harm; Pedi: Safety not established. dose by 50%. If ANC is 0.5–1.5 x 109 and

platelets are 25–50 x 109 then decrease doseAdverse Reactions/Side Effects
to 67% in next course. If ANC is greater thanCNS: fatigue. GI: HEPATOTOXICITY, constipation, di-
1.5 x 109 and platelets are greater than 50,arrhea, nausea. GU: nephrotoxicity, renal tubu-
then 100% of dose can be given in subse-lar acidosis. Derm: ecchymosis. F and E: hypo-
quent cycle.kalemia. Hemat: anemia, neutropenia,

● Obtain liver chemistries and serum creatininethrombocytopenia. Local: injection site erythe-
prior to initiation of therapy.ma. Misc: allergic reactions including ANAPHY-

● Monitor renal function during therapy. If se-LAXIS, fever.
rum bicarbonate is less than 20 mEq/L, re-Interactions duce dose by 50% in next course. If unex-

Drug-Drug: Additive bone marrow depression plained � in BUN or serum creatinine
may occur with other antineoplastics. occur, delay next cycle until values return to
Route/Dosage normal or baseline and decrease dose by
Subcut, IV (Adults): 75 mg/m2/day for 7 days 50% in next course.
every 4 weeks; may be increased to 100 mg/m2/ ● May cause hypokalemia.
day for 7 days every 4 wks if no beneficial effect Potential Nursing Diagnoses
occurs after 2 cycles. Continue for as long as pa- Risk for infection (Adverse Reactions)
tient benefits. Risk for injury (Adverse Reactions)
Availability Implementation
Suspension for injection (requires recon-

● Solution should be prepared in a biologic
stitution): 100 mg/vial. cabinet. Wear gloves, gown, and mask while

handling medication. If powder or solutionNURSING IMPLICATIONS
comes in contact with skin or mucosa, wash
thoroughly with soap and water. DiscardAssessment
equipment in specially designated containers● Monitor for bone marrow depression. Assess
(see Appendix K).for bleeding (bleeding gums, bruising, petec-

● Subcut: Reconstitute by adding 4 mL of ster-hiae, stools, urine, and emesis) and avoid IM
ile water for injection slowly into the azacita-injections and taking rectal temperatures if
dine vial for a concentration of 25 mg/mL. In-platelet count is low. Apply pressure to veni-
vert vial 2–3 times and rotate gently untilpuncture sites for 10 min. Assess for signs of
suspension is uniform. Suspension will beinfection during neutropenia. Anemia may
cloudy. Stable for up to 1 hr at room tempera-occur. Monitor for increased fatigue, dysp-
ture; must be administered within 1 hr of re-nea, and orthostatic hypotension.
constitution. Suspension may also be refrig-● Assess patient for nausea and vomiting during
erated for up to 8 hr; may be allowed totherapy. Premedicate patient before each

dose. equilibrate to room temperature for up to 30

� = Canadian drug name.
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min. Invert syringe 2–3 times and roll syringe Classificationgently between palms immediately prior to Therapeutic: immunosuppressants
administration to mix suspension. Pharmacologic: purine antagonists

● Divide doses greater than 4 mL equally into 2
syringes and administer into separate sites. Pregnancy Category D
Rotate sites (thigh, abdomen, upper arm)
with new injections at least one inch from old Indications
site. Do not use site that is bruised, tender, Prevention of renal transplant rejection (with
red, or hard. corticosteroids, local radiation, or other cyto-
IV Administration toxic agents). Treatment of severe, active, ero-

● Intermittent Infusion: Diluent: Reconsti- sive rheumatoid arthritis unresponsive to more
tute each vial with 10 mL sterile water for in- conventional therapy. Unlabeled uses: Man-
jection. Shake vigorously or roll vial until all agement of Crohn’s disease.
solids are dissolved. Solution should be clear;

Actiondo not administer solutions that are not clear
Antagonizes purine metabolism with subse-or contain particulate matter. Concentra-
quent inhibition of DNA and RNA synthesis.tion: 10 mg/mL. Withdraw solution from re-
Therapeutic Effects: Suppression of cell-med-quired number of vials and inject into 50–
iated immunity and altered antibody formation.100 mL of 0.9% NaCl or LR. Solution is stable

for 1 hr at room temperature. Rate: Infuse Pharmacokinetics
over 10–40 min. Infusion must be completed Absorption: Readily absorbed after oral ad-
within 1 hr of reconstitution. ministration.

● Solution Incompatibility: 5% dextrose, Distribution: Crosses the placenta. Enters
hespan, solutions containing bicarbonate. breast milk in low concentrations.

Patient/Family Teaching Metabolism and Excretion: Metabolized to
● Instruct patient to notify health care profes- mercaptopurine, which is further metabolized.

sional promptly if fever; chills; cough; Minimal renal excretion of unchanged drug.
hoarseness; sore throat; signs of infection; Half-life: 3 hr.
lower back or side pain; painful or difficult
urination; bleeding gums; bruising; petechi- TIME/ACTION PROFILE
ae; blood in stools, urine, or emesis; in-

ROUTE ONSET PEAK DURATIONcreased fatigue; dyspnea; or orthostatic hypo-
tension occurs. Caution patient to avoid PO (anti-in- 6–8 wk 12 wk unknown

flammatory)crowds and persons with known infections.
IV (immuno- days–wk unknown days–wkInstruct patient to use soft toothbrush and

suppression)electric razor and to avoid falls. Caution pa-
tient not to drink alcoholic beverages or take Contraindications/Precautions
medication containing aspirin or NSAIDs; Contraindicated in: Hypersensitivity; Concur-
may precipitate gastric bleeding. rent use of mycophenolate; OB: Has been shown

● May cause dizziness. Caution patient to avoid to cause fetal harm; Lactation: Appears in breastdriving or other activities requiring alertness
milk.until response to medication is known.
Use Cautiously in: Infections; Malignancies;

● Advise patient to notify health care profes-
Decreased bone marrow reserve; Previous orsional if they have underlying liver or renal
concurrent radiation therapy; Other chronic de-disease.
bilitating illnesses; Severe renal impairment/oli-

● OB: Advise both male and female patients of
guria (increased sensitivity); OB: Patients withthe need for contraception during therapy.
childbearing potential.Evaluation/Desired Outcomes
Adverse Reactions/Side Effects● Improved bone marrow and blood counts.
EENT: retinopathy. Resp: pulmonary edema.
GI: anorexia, hepatotoxicity, nausea, vomiting,

azathioprine diarrhea, mucositis, pancreatitis. Derm: alope-
(ay-za-thye-oh-preen) cia, rash. Hemat: anemia, leukopenia, pancy-
Azasan, Imuran topenia, thrombocytopenia. MS: arthralgia.
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AMisc: SERUM SICKNESS, chills, fever, Raynaud’s phe- ● A � in hemoglobin may indicate bone mar-
nomenon, retinopathy. row suppression.

● Hepatotoxicity may be manifested by � alka-Interactions
line phosphatase, bilirubin, AST, ALT, andDrug-Drug: Additive myelosuppression with
amylase concentrations. Usually occurs with-antineoplastics, cyclosporine, and myelo-
in 6 mo of transplant, rarely with rheumatoidsuppressive agents. Allopurinol inhibits the
arthritis, and is reversible on discontinuationmetabolism of azathioprine, increasing toxicity.
of azathioprine.Dose of azathioprine should be decreased by

● May � serum and urine uric acid and plas-25–33% with concurrent allopurinol. May �
ma albumin.antibody response to live-virus vaccines and

� the risk of adverse reactions. Potential Nursing Diagnoses
Drug-Natural Products: Concommitant use Risk for infection (Indications)
with echinacea and melatonin may interfere Implementationwith immunosuppression.

● Do not confuse Imuran (azathioprine) with
Route/Dosage IMDUR (isosorbide mononitrate).

● Protect transplant patients from staff mem-Renal Allograft Rejection Prevention
bers and visitors who may carry infection.

PO, IV (Adults and Children): 3–5 mg/kg/ Maintain protective isolation as indicated.
day initially; maintenance dose 1–3 mg/kg/day.

● PO: May be administered with or after meals
or in divided doses to minimize nausea.Rheumatoid Arthritis
IV AdministrationPO (Adults and Children): 1 mg/kg/day for

6–8 wk, increase by 0.5 mg/kg/day q 4 wk until ● IV: Reconstitute 100 mg with 10 ml of sterile
response or up to 2.5 mg/kg/day, then decrease water for injection. Swirl vial gently until
by 0.5 mg/kg/day q 4–8 wk to minimal effective completely dissolved. Reconstituted solution
dose. may be administered up to 24 hr after prepa-

ration.Availability (generic available)
● Solution should be prepared in a biologicTablets: 50 mg, 75 mg, 100 mg. Injection:

cabinet. Wear gloves, gown, and mask while100-mg vial.
handling medication. Discard equipment in

NURSING IMPLICATIONS specially designated containers (see Appen-
dix K).Assessment

● Direct IV: Diluent: 0.9% NaCl, 0.45% NaCl,
● Assess for infection (vital signs, sputum, or D5W. Concentration: 10 mg/ml. Rate:

urine, stool, WBC) during therapy. Give over 5 min.
● Monitor intake and output and daily weight.

● Intermittent Infusion: Diluent: SolutionDecreased urine output may lead to toxicity may be further diluted in 50 mL with 0.9%with this medication. NaCl, 0.45% NaCl, or D5W. Do not admix.
● Rheumatoid Arthritis: Assess range of mo- Rate: Usually infused over 30–60 min; maytion; degree of swelling, pain, and strength in

range 5 min–8 hr.affected joints; and ability to perform activi-
Patient/Family Teachingties of daily living before and periodically
● Instruct patient to take azathioprine exactly asduring therapy.

directed. If a dose is missed on a once-daily● Lab Test Considerations: Monitor renal,
regimen, omit dose; if on several-times-a-dayhepatic, and hematologic functions before
dosing, take as soon as possible or doublebeginning therapy, weekly during the 1st mo,
next dose. Consult health care professional ifbimonthly for the next 2–3 mo, and monthly
more than 1 dose is missed or if vomiting oc-thereafter.
curs shortly after dose is taken. Do not dis-● Leukocyte count of <3000 or platelet count
continue without consulting health care pro-of <100,000/mm3 may necessitate a reduc-

tion in dosage or temporary discontinuation. fessional.

� = Canadian drug name.
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● Advise patient to report unusual tiredness or orrhea, and chancroid. Prevention of dissemi-
weakness; cough or hoarseness; fever or nated Mycobacterium avium complex (MAC)
chills; lower back or side pain; painful or dif- infection in patients with advanced HIV infec-
ficult urination; severe diarrhea; black, tarry tion. Extended-release suspension (ZMax)
stools; blood in urine; or transplant rejection Acute bacterial sinusitis and community-ac-
to health care professional immediately. quired pneumonia in adults. Unlabeled uses:

● Reinforce the need for lifelong therapy to pre- Prevention of bacterial endocarditis. Treatment
vent transplant rejection. of cystic fibrosis lung disease.

● Instruct the patient to consult health care
Actionprofessional before taking any OTC medica-
Inhibits protein synthesis at the level of the 50Stions or natural/herbal products, or receiving
bacterial ribosome. Therapeutic Effects: Bac-any vaccinations while taking this medication.
teriostatic action against susceptible bacteria.

● Advise patient to avoid contact with persons
Spectrum: Active against the following gram-with contagious diseases and persons who
positive aerobic bacteria: Staphylococcus au-have recently taken oral poliovirus vaccine.
reus, Streptococcus pneumoniae, Streptococ-● This drug may have teratogenic properties.
cus pyogenes (group A strep). Active againstAdvise patient to use contraception during
these gram-negative aerobic bacteria: Haemo-and for at least 4 mo after therapy is com-
philus influenzae, Moraxella catarrhalis,pleted.
Neisseria gonorrhoeae. Also active against: My-● Emphasize the importance of follow-up
coplasma, Legionella, Chlamydia pneumoni-exams and lab tests.

● Rheumatoid Arthritis: Concurrent therapy ae, Ureaplasma urealyticum, Borrelia burg-
with salicylates, NSAIDs, or corticosteroids dorferi, M. avium. Not active against
may be necessary. Patient should continue methicillin-resistant S. aureus.
physical therapy and adequate rest. Explain Pharmacokinetics
that joint damage will not be reversed; goal is Absorption: Rapidly absorbed (40%) afterto slow or stop disease process. oral administration. IV administration results in

Evaluation/Desired Outcomes complete bioavailability.
● Prevention of transplant rejection. Distribution: Widely distributed to body tis-
● Decreased stiffness, pain, and swelling in af- sues and fluids. Intracellular and tissue levels

fected joints in 6–8 wk in rheumatoid arthri- exceed those in serum; low CSF levels.
tis. Therapy is discontinued if no improve- Metabolism and Excretion: Mostly excreted
ment in 12 wk. unchanged in bile; 4.5% excreted unchanged in

urine.
Half-life: 11–14 hr after single dose; 2–4 daysazithromycin
after several doses; 59 hr after extended release(aye-zith-row-my-sin) suspension.Zithromax, Zmax
TIME/ACTION PROFILE (serum)Classification

Therapeutic: agents for atypical mycobac-
ROUTE ONSET PEAK DURATIONterium, anti-infectives

Pharmacologic: macrolides PO rapid 2.5–3.2 hr 24 hr
IV rapid end of in- 24 hr

Pregnancy Category B fusion

Contraindications/PrecautionsIndications
Contraindicated in: Hypersensitivity to azi-Treatment of the following infections due to sus-
thromycin, erythromycin, or other macrolideceptible organisms: Upper respiratory tract in-
anti-infectives.fections, including streptococcal pharyngitis,
Use Cautiously in: Severe liver impairmentacute bacterial exacerbations of chronic bron-
(dosage adjustment may be required); Severechitis and tonsillitis, Lower respiratory tract in-
renal impairment (CCr <10 ml/min); OB, Lac-fections, including bronchitis and pneumonia,
tation: Safety not established; Pedi: Safety not es-Acute otitis media, Skin and skin structure infec-

tions, Nongonococcal urethritis, cervicitis, gon- tablished in children <5 yr.
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AAdverse Reactions/Side Effects Community-Acquired Pneumonia
CNS: dizziness, seizures, drowsiness, fatigue, IV, PO (Adults): More severe—500 mg IV q

24 hr for at least 2 doses, then 500 mg PO q 24headache. CV: chest pain, hypotension, palpita-
hr for a total of 7–10 days; less severe—500 mgtions, QT prolongation (rare). GI: PSEUDOMEMBRA-
PO, then 250 mg/day PO for 4 more days or 2 gNOUS COLITIS, abdominal pain, diarrhea, nausea,
single dose as extended-release suspensioncholestatic jaundice, elevated liver enzymes,
(Zmax).dyspepsia, flatulence, melena, oral candidiasis.
PO (Children >6 mo): 10 mg/kg on 1st day,GU: nephritis, vaginitis. Hemat: anemia, leuko-
then 5 mg/kg for 4 more days.penia, thrombocytopenia. Derm: photosensitiv-

ity, Stevens-Johnson syndrome, rashes. EENT: Pelvic Inflammatory Disease
ototoxicity. F and E: hyperkalemia. Misc: ANGI- IV, PO (Adults): 500 mg IV q 24 hr for 1–2
OEDEMA. days, then 250 mg PO q 24 hr for a total of

7 days.Interactions
Drug-Drug: Aluminum- and magnesium- Endocarditis Prophylaxis
containing antacids decrease peak serum lev- PO (Adults): 500 mg 1 hr before procedure.
els. Nelfinavir increases serum levels (monitor PO (Children): 15 mg/kg 1 hr before pro-
carefully). Other macrolide anti-infectives have cedure.
been known to increase serum levels and effects Nongonococcal Urethritis, Cervicitis,
of digoxin, theophylline, ergotamine, dihy- Chancroid, Chlamydia
droergotamine, triazolam, carbamaze- PO (Adults): Single 1-g dose.
pine, cyclosporine, tacrolimus, and pheny- PO (Children): Chancroid: Single 20 mg/kg
toin; careful monitoring of concurrent use is dose (not >1000 mg/dose). Urethritis or cer-
recommended. vicitis: Single 10 mg/kg dose (not >1000 mg/

dose).Route/Dosage
GonorrheaMost Respiratory and Skin Infections
PO (Adults): Single 2-g dose.PO (Adults): 500 mg on 1st day, then 250 mg/

day for 4 more days (total dose of 1.5 g); Acute Prevention of Disseminated MAC In-
bacterial sinusitis—500 mg once daily for 3 fection
days or single 2-g dose of extended-release sus- PO (Adults): 1.2 g once weekly (alone or with
pension (Zmax). rifabutin).

PO (Children): 5 mg/kg once daily (not >250PO (Children ≥6 months): 10 mg/kg (not
mg/dose) or 20 mg/kg (not >1200 mg/dose)>500 mg/dose) on 1st day, then 5 mg/kg (not
once weekly (alone or with rifabutin).>250 mg/dose) for 4 more days. Pharyngitis/

tonsilitis—12 mg/kg once daily for 5 days (not Cystic Fibrosis
>500 mg/dose); Acute bacterial sinusitis— PO (Children ≥6 yrs, weight ≥25 kg to <40
10 mg/kg/day for three days. kg): 250 mg q MWF. ≥40 kg: 500 mg q MWF.

Otitis media Availability (generic available)
Tablets: 250 mg, 500 mg, 600 mg. Cost: Gen-PO (Children ≥6 mo): 30 mg/kg single dose
eric—250 mg $15.99/6, 500 mg $44.32/3, 600(not >1500 mg/dose) or 10 mg/kg/day as a sin-
mg $399.99/30. Powder for oral suspensiongle dose (not >500 mg/dose) for 3 days or 10
(cherry, creme de vanilla, and banana fla-mg/kg as a single dose (not >500 mg/dose)on
vor): 1 g/pkt. Cost: $93.99/3 packets. Powder1st day, then 5 mg/kg as a single dose (not >250
for oral suspension (cherry, creme de va-mg/dose)daily for 4 more days.
nilla, and banana flavor): 100 mg/5 ml in

Acute bacterial exacerbations of chronic 15-ml bottles, 200 mg/5 ml in 15-ml, 22.5-ml,
bronchitis and 30-ml bottles. Cost: Zithromax—100 mg/
PO (Adults): 500 mg on 1st day, then 250 mg/ 5 ml $44.99/15 ml, 200 mg/5 ml $43.99/22.5
day for 4 more days (total dose of 1.5 g) or 500 ml, 200 mg/5 ml $43.99/30 ml; Generic—200
mg daily for 3 days. mg/5 ml $32.27/15 ml. Extended-release
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oral suspension (ZMax) (cherry-banana): IV Administration
2-g single-dose bottle. Powder for injection: ● Intermittent Infusion: Diluent: Reconsti-
500 mg/vial. tute each 500-mg vial with 4.8 ml of sterile

water for injection to achieve a concentration
NURSING IMPLICATIONS of 100 mg/ml. Reconstituted solution is stable

for 24 hr at room temperature. Further diluteAssessment
the 500-mg dose in 250 ml or 500 ml of 0.9%● Assess patient for infection (vital signs; ap-
NaCl, 0.45% NaCl, D5W, LR, D5/0.45% NaCl,pearance of wound, sputum, urine, and stool;
or D5/LR. Infusion is stable for 24 hr at roomWBC) at beginning of and throughout
temperature or for 7 days if refrigerated.therapy.
Concentration: Final concentration of in-● Obtain specimens for culture and sensitivity
fusion is 1–2 mg/ml. Rate: Administer the 1before initiating therapy. First dose may be
mg/ml solution over 3 hr or the 2 mg/ml solu-given before receiving results.
tion over 1 hr. Do not administer as a bolus.● Observe for signs and symptoms of anaphy-

● Y-Site Compatibility: amphotericin B lipo-laxis (rash, pruritus, laryngeal edema,
some, bivalirudin, daptomycin, diphenhydra-wheezing). Notify the physician or other
mine, dolasetron, droperidol, ertapenem,health care professional immediately if these
fenoldopam, palonosetron, pantoprazole, ti-occur.

● Lab Test Considerations: May cause � gecycline, tirofiban, voriconazole.
serum bilirubin, AST, ALT, LDH, and alkaline ● Y-Site Incompatibility: amikacin, aztreo-
phosphatase concentrations. nam, caspofungin, cefotaxime, ceftazidime,

● May cause � creatine phosphokinase, po- ceftriaxone, cefuroxime, ciprofloxacin, clin-
tassium, prothrombin time, BUN, serum cre- damycin, famotidine, fentanyl, furosemide,
atinine, and blood glucose concentrations. gentamicin, imipenem-cilastatin, ketorolac,

● May occasionally cause � WBC and platelet morphine, ondansetron, piperacillin-tazo-
count. bactam, potassium chloride, quinupristin/

dalfopristin, ticarcillin-clavulanate, tobra-Potential Nursing Diagnoses
mycin.Risk for infection (Indications, Side Effects)

Noncompliance (Patient/Family Teaching) Patient/Family Teaching
● Instruct patients to take medication as direct-Implementation

ed and to finish the drug completely, even if● Do not confuse azithromycin with erythro-
they are feeling better. Tell patient to takemycin.
missed doses as soon as possible unless al-● Zmax extended release oral suspension is
most time for next dose; do not double doses.not bioequivalent or interchangeable with az-
Advise patients that sharing of this medicationithromycin oral suspension.
may be dangerous.● PO: Administer 1 hr before or 2 hr after

● Instruct patient not to take azithromycin withmeals.
food or antacids.● For administration of single 1-g packet, thor-

● May cause drowsiness and dizziness. Cautionoughly mix entire contents of packet with 2 oz
patient to avoid driving or other activities re-(60 ml) of water. Drink entire contents im-
quiring alertness until response to medica-mediately; add an additional 2 oz of water,
tion is known.mix and drink to assure complete consump-

● Advise patient to use sunscreen and protec-tion of dose. Do not use the single packet to
tive clothing to prevent photosensitivity re-administer doses other than 1000 mg of azi-
actions.thromycin. Pedi: 1-g packet is not for pediat-

● Advise patient to report symptoms of chestric use.
pain, palpitations, yellowing of skin or eyes,● For Zmax shake suspension well and drink
or signs of superinfection (black, furry over-entire contents of bottle. Use within 12 hrs of
growth on the tongue; vaginal itching or dis-reconstitution. If patient vomits within 1 hr of
charge; loose or foul-smelling stools).administration, contact prescriber for in-

● Instruct patient to notify health care profes-structions. Zmax may be taken without re-
sional if fever and diarrhea develop, especial-gard to antacids containing magnesium or

aluminum hydroxide. ly if stool contains blood, pus, or mucus. Ad-
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Avise patient not to treat diarrhea without Most common side effects in children are
advice of health care professional. mild diarrhea and rash. Tell parents to notify

● Advise patients being treated for nongono- health care practitioner if these occur.
coccal urethritis or cervicitis that sexual part-

Evaluation/Desired Outcomesners should also be treated.
● Resolution of the signs and symptoms of in-● Instruct parents, caregivers, or patient to no-

fection. Length of time for complete resolu-tify health care professional if symptoms do
not improve. tion depends on the organism and site of in-

● Pedi: Tell parents or caregivers that medica- fection.
tion is generally well tolerated in children.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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hyperglycemia, weight gain. Neuro: ataxia.baclofen (bak-loe-fen) Misc: hypersensitivity reactions, sweating. BKemstro, Lioresal
Interactions

Classification Drug-Drug: � CNS depression with other
Therapeutic: antispasticity agents, skeletal CNS depressants including alcohol, antihis-
muscle relaxants (centrally acting) tamines, opioid analgesics, and sedative/

hypnotics. Use with MAO inhibitors may leadPregnancy Category C
to � CNS depression or hypotension.
Drug-Natural Products: Concomitant use ofIndications
kava kava, valerian, or chamomile can �PO: Treatment of reversible spasticity due to
CNS depression.multiple sclerosis or spinal cord lesions.
Route/DosageIT: Treatment of severe spasticity originating in
PO (Adults): 5 mg 3 times daily. May increasethe spinal cord. Unlabeled uses: Management
q 3 days by 5 mg/dose up to 80 mg/day (someof pain in trigeminal neuralgia.
patients may have a better response to 4 dividedAction
doses).Inhibits reflexes at the spinal level. Therapeu-
IT (Adults): 100–800 mcg/day infusion; dosetic Effects: Decreased muscle spasticity; bowel
is determined by response during screeningand bladder function may also be improved.
phase.

Pharmacokinetics IT (Children): 25–1200 mcg/day infusion (av-
Absorption: Well absorbed after oral adminis- erage 275 mcg/day); dose is determined by re-
tration. sponse during screening phase.
Distribution: Widely distributed; crosses the Availability (generic available)placenta.

Tablets: 10 mg, 20 mg. Cost: Generic—10 mgMetabolism and Excretion: 70–80% elimi-
$78.16/270, 20 mg $137.92/270. Orally-dis-nated unchanged by the kidneys.
integrating tablets (Kemstro) (orange): 10Half-life: 2.5–4 hr.
mg, 20 mg. Intrathecal injection: 50 mcg/ml,
500 mcg/ml, 2000 mcg/ml.TIME/ACTION PROFILE (effects on spas-

ticity)
NURSING IMPLICATIONS

ROUTE ONSET PEAK DURATION Assessment
PO hrs–wks unknown unknown

● Assess muscle spasticity before and periodi-
IT 0.5–1 hr 4 hr 4–8 hr cally during therapy.

● Observe patient for drowsiness, dizziness, orContraindications/Precautions
ataxia. May be alleviated by a change in dose.Contraindicated in: Hypersensitivity; Orally-

● IT: Monitor patient closely during test dosedisintegrating tablets contain aspartame and
and titration. Resuscitative equipment shouldshould not be used in patients with phenylketo-
be immediately available for life-threateningnuria.
or intolerable side effects.Use Cautiously in: Patients in whom spasticity

● Lab Test Considerations: May cause �maintains posture and balance; Patients with ep-
in serum glucose, alkaline phosphatase, AST,ilepsy (may � seizure threshold); Renal im-
and ALT levels.pairment (� dose may be required); OB, Lacta-

tion, Pedi: Safety not established; Geri: Geriatric Potential Nursing Diagnoses
patients are at � risk of CNS side effects. Impaired wheelchair mobility (Indications)

Risk for injury (Adverse Reactions)Adverse Reactions/Side Effects
CNS: SEIZURES (IT), dizziness, drowsiness, fatigue, Implementation
weakness, confusion, depression, headache, in- ● PO: Administer with milk or food to minimize
somnia. EENT: nasal congestion, tinnitus. CV: gastric irritation.
edema, hypotension. GI: nausea, constipation. ● For orally disintegrating tablets, just prior
GU: frequency. Derm: pruritus, rash. Metab: to administration place tablet on tongue with

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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dry hands. Tablet will disintegrate, then swal- ● Decreased pain in patients with trigeminal
low with saliva or water. Administration with neuralgia. May take weeks to obtain optimal
liquid is not necessary. IT: For screening effect.
phase, dilute for a concentration of 50 mcg/
ml with sterile preservative-free NaCl for in-
jection. Test dose should be administered balsalazide (ba-sal-a-zide)
over at least 1 min. Observe patient for a sig- Colazal
nificant decrease in muscle tone or frequency

Classificationor severity of spasm. If response is inade-
Therapeutic: gastrointestinal anti-inflam-quate, 2 additional test doses, each 24 hr matories—therapeuticapart, 75 mcg/1.5 ml and 100 mcg/2 ml re-

spectively, may be administered. Patients with Pregnancy Category B
an inadequate response should not receive
chronic IT therapy. Indications

● Dose titration for implantable IT pumps is Treatment of mild to moderately active ulcera-based on patient response. If no substantive
tive colitis.response after dose increase, check pump

function and catheter patency. Action
Drug is metabolized in the colon to mesalaminePatient/Family Teaching
(5-aminosalicylic acid), which is a local anti-in-● Instruct patient to take baclofen as directed.
flammatory. Therapeutic Effects: ReductionTake a missed dose within 1 hr; do not dou-
in the symptoms of ulcerative colitis.ble doses. Caution patient to avoid abrupt

withdrawal of this medication because it may Pharmacokinetics
precipitate an acute withdrawal reaction Absorption: Absorption is low and variable;(hallucinations, increased spasticity, sei-

drug is delivered intact to the colon.zures, mental changes, restlessness). Discon-
Distribution: Mostly delivered intact to the co-tinue baclofen gradually over 2 wk or more.
lon; remainder of distribution unknown.

● May cause dizziness and drowsiness. Advise
Protein Binding: ≥99%.patient to avoid driving or other activities re-
Metabolism and Excretion: Following deliv-quiring alertness until response to drug is
ery to the colon, bacteria break balsalazideknown.

● Instruct patient to change positions slowly to down into mesalamine (5-aminosalicylic acid)
minimize orthostatic hypotension. and an inactive metabolite; mostly excreted in

● Advise patient to avoid concurrent use of al- feces.
cohol or other CNS depressants while taking Half-life: Mesalamine—12 hr (range 2–15
this medication. hr).

● Instruct patient to notify health care profes-
sional if frequent urge to urinate or painful TIME/ACTION PROFILE (decreased
urination, constipation, nausea, headache, symptoms)
insomnia, tinnitus, depression, or confusion

ROUTE ONSET PEAK DURATIONpersists. Geri: Geriatric patients are at greater
risk for these side effects. PO unknown up to 8 wk unknown

● Advise patient to report signs and symptoms
of hypersensitivity (rash, itching) promptly. Contraindications/Precautions

● IT: Caution patient and caregiver to not dis- Contraindicated in: Hypersensitivity to salicy-
continue IT therapy abruptly. May result in lates or other metabolites.
fever, mental status changes, exaggerated re- Use Cautiously in: Pyloric stenosis (may have
bound spasticity, and muscle rigidity. Advise prolonged gastric retention of capsules); OB:
patient not to miss scheduled refill appoint- Use only if clearly needed; Lactation, Pedi: Safety
ments and to notify health care professional not established.
promptly if signs of withdrawal occur.

Adverse Reactions/Side EffectsEvaluation/Desired Outcomes GI: abdominal pain, diarrhea.
● Decrease in muscle spasticity and associated

Interactionsmusculoskeletal pain with an increased abili-
ty to perform activities of daily living. Drug-Drug: None known.
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Route/Dosage
ClassificationPO (Adults): three 750-mg capsules three Therapeutic: immunosuppressants Btimes daily for 8–12 wks. Pharmacologic: monoclonal antibodies

PO (Children 5–17 yrs): three 750-mg cap-
sules three times daily for up to 8 wks or one Pregnancy Category B
750-mg capsule three times daily for up to 8
wks. Indications

Prevention of acute organ rejection in patientsAvailability
undergoing renal transplantation; used withCapsules: 750 mg.
corticosteroids and cyclosporine.

NURSING IMPLICATIONS Action
Binds to and blocks specific interleukin-2 (IL-Assessment

● Assess abdominal pain and frequency, quan- 2) receptor sites on activated T lymphocytes.
tity, and consistency of stools at the beginning Therapeutic Effects: Prevention of acute or-
of and throughout therapy. gan rejection following renal transplantation.

● Assess patient for allergy to salicylates. Pharmacokinetics
● Lab Test Considerations: May cause ele-

Absorption: IV administration results in com-vated AST, ALT, serum alkaline phosphatase,
plete bioavailability.gamma glutamyl transpepsidase (GGT), LDH,
Distribution: Unknown.and bilirubin.
Metabolism and Excretion: Unknown.

Potential Nursing Diagnoses Half-life: 7.2 days.
Acute pain (Indications)
Diarrhea (Indications) TIME/ACTION PROFILE (effect on immune

function)Implementation
● PO: Administer capsules three times a day.

ROUTE ONSET PEAK DURATIONCapsules may be opened and sprinkled on
IV 2 hr unknown 36 daysapplesauce and taken immediately; do not

store mixture. Color of powder inside of cap-
Contraindications/Precautionssules may range from yellow to orange. Teeth
Contraindicated in: Hypersensitivity; OB: Mayor tongue staining may occur when powder is
affect fetal developing immune system; Lacta-sprinkled on applesauce and swallowed.
tion: Make enter breast milk.Patient/Family Teaching Use Cautiously in: Women with childbearing

● Instruct patient on the correct method of ad- potential; Geri: Due to greater incidence of in-ministration. Advise patient to take medica-
fection.tion as directed, even if feeling better. If a
Adverse Reactions/Side Effectsdose is missed, it should be taken as soon as

remembered unless almost time for next Noted for patients receiving corticosteroids and
dose. cyclosporine in addition to basiliximab.

● Advise patient to notify health care profes- CNS: dizziness, headache, insomnia, weakness.
sional if skin rash, difficulty breathing, or EENT: abnormal vision, cataracts. Resp:
hives occur. coughing. CV: HEART FAILURE, edema, hyperten-

● Instruct patient to notify health care profes- sion, angina, arrhythmias, hypotension. GI:
sional if symptoms do not improve after 1–2 abdominal pain, constipation, diarrhea, dyspep-
mo of therapy. sia, moniliasis, nausea, vomiting, GI bleeding,

gingival hyperplasia, stomatitis. Derm: acne,Evaluation/Desired Outcomes
wound complications, hypertrichosis, pruritus.● Decrease in diarrhea and abdominal pain in
Endo: hyperglycemia, hypoglycemia. F and E:patients with ulcerative colitis.
acidosis, hypercholesterolemia, hyperkalemia,
hyperuricemia, hypocalcemia, hypokalemia, hy-

basiliximab (ba-sil-ix-i-mab) pophosphatemia. Hemat: bleeding, coagula-
Simulect tion abnormalities. MS: back pain, leg pain.

� = Canadian drug name.
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Potential Nursing DiagnosesNeuro: tremor, neuropathy, paresthesia. Misc:
Risk for infection (Side Effects)hypersensitivity reactions including ANAPHYLAXIS,

infection, weight gain, chills. Implementation
Interactions IV Administration
Drug-Drug: Immunosuppression may be �

● Basiliximab is usually administered concur-
with other immunosuppressants. rently with cyclosporine and corticosteroids
Drug-Natural Products: Concommitant use

● Reconstitute with 2.5 ml or 5 ml of sterile wa-
with echinacea and melatonin may interfere ter for injection for the 10 mg or 20 mg vial,
with immunosuppression. respectively. Shake gently to dissolve powder.

● Direct IV: Diluent: May be administeredRoute/Dosage
undiluted. Bolus administration may be asso-IV (Adults and Children ≥35 kg): 20 mg giv-
ciated with nausea, vomiting, and local reac-en 2 hr before transplantation; repeated 4 days
tions (pain). Concentration: 4 mg/ml.after transplantation. Second dose should be
Rate: Administer over 20–30 min via periph-withheld if complications or graft loss occurs.
eral or central line.IV (Children <35 kg): 10 mg given 2 hr be-

● Intermittent Infusion: Diluent: Dilutefore transplantation; repeated 4 days after trans-
further with 25–50 ml of 0.9% NaCl or D5W.plantation. Second dose should be withheld if
Gently invert bag to mix; do not shake, tocomplications or graft loss occurs.
avoid foaming. Solution is clear to opalescent

Availability and colorless; do not administer solutions
Powder for reconstitution: 20 mg/vial, 10 that are discolored or contain particulate
mg/vial. matter. Discard unused portion. Administer

within 4 hr or may be refrigerated for up to
NURSING IMPLICATIONS 24 hr. Discard after 24 hr. Concentration:

0.08–0.16 mg/ml. Rate: Administer overAssessment
20–30 min via peripheral or central line.

● Monitor for signs of anaphylactic or hyper-
Compatibility: Do not admix; do not admin-sensitivity reactions (hypotension, tachycar-
ister in IV line containing other medications.dia, cardiac failure, dyspnea, wheezing, bron-

Patient/Family Teachingchospasm, pulmonary edema, respiratory
● Explain purpose of medication to patient. Ex-failure, urticaria, rash, pruritus, sneezing) at

plain that patient will need to resume lifelongeach dose. Onset of symptoms is usually with-
therapy with other immunosuppressive drugsin 24 hr. Resuscitation equipment and medi-
after completion of basiliximab course.cations for treatment of severe hypersensitivi-

● May cause dizziness. Caution patient to avoidty should be readily available. If a severe
driving or other activities requiring alertnesshypersensitivity reaction occurs, basiliximab
until response is known.therapy should be permanently discontinued.

● Instruct patient to continue to avoid crowdsPatients who have previously received basilix-
and persons with known infections, becauseimab should only receive subsequent therapy
basiliximab also suppresses the immunewith extreme caution.
system.

● Monitor for infection (fever, chills, rash, sore
throat, purulent discharge, dysuria). Notify Evaluation/Desired Outcomes

● Prevention of acute organ rejection in pa-physician immediately if these symptoms oc-
tients receiving renal transplantation.cur; may necessitate discontinuation of

therapy.
● Lab Test Considerations: May cause � beclomethasone, See

or � hemoglobin, hematocrit, serum glu- CORTICOSTEROIDS (INHALATION),
cose, potassium, and calcium concen- CORTICOSTEROIDS (NASAL).
trations.

● May cause � serum cholesterol levels.
● May cause � BUN, serum creatinine, and benazepril, See ANGIOTENSIN-

uric acid concentrations. CONVERTING ENZYME (ACE)
● May cause � serum magnesium, phosphate, INHIBITORS.

and platelet levels.
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Route/Dosage
benzathine penicillin G, See PO (Adults and Children ≥10 yr): 100 mg 3 BPENICILLINS. times daily (up to 600 mg/day).

Availability (generic available)
Capsules: 100 mg.

benzonatate (ben-zoe-na-tate)
NURSING IMPLICATIONSTessalon

Classification Assessment
Therapeutic: allergy, cold, and cough ● Assess frequency and nature of cough, lung
remedies, antitussives (local anesthetic) sounds, and amount and type of sputum pro-

duced. Unless contraindicated, maintain fluidPregnancy Category C
intake of 1500–2000 ml to decrease viscosity
of bronchial secretions.Indications

Relief of nonproductive cough due to minor Potential Nursing Diagnoses
throat or bronchial irritation from inhaled irri- Ineffective airway clearance (Indications)
tants or colds. Implementation
Action ● Capsules should be swallowed whole. Do not
Anesthetizes cough or stretch receptors in vagal chew, because release of benzonatate from
nerve afferent fibers found in lungs, pleura, and capsules may cause local anesthetic effect
respiratory passages. May also decrease trans- and choking.
mission of the cough reflex centrally. Thera-

Patient/Family Teachingpeutic Effects: Decrease in cough.
● Instruct patient to take exactly as directed. If aPharmacokinetics

dose is missed, take as soon as possibleAbsorption: Unknown.
unless almost time for next dose. Do not dou-Distribution: Unknown.
ble doses.Metabolism and Excretion: Unknown.

● Caution patient not to chew capsules.Half-life: Unknown.
● Instruct patient to cough effectively: Sit up-

TIME/ACTION PROFILE (antitussive effect) right and take several deep breaths before at-
tempting to cough.ROUTE ONSET PEAK DURATION

● Advise patient to minimize cough by avoidingPO 15–20 min unknown 3–8 hr
irritants, such as cigarette smoke, fumes, and
dust. Humidification of environmental air,Contraindications/Precautions
frequent sips of water, and sugarless hardContraindicated in: Hypersensitivity to benzo-

natate. Cross-sensitivity with other ester-type lo- candy may also decrease the frequency of dry,
cal anesthetics (tetracaine, procaine, and oth- irritating cough.
ers) may occur. ● Caution patient to avoid taking alcohol or oth-
Use Cautiously in: OB, Lactation: Safety not es- er CNS depressants concurrently with this
tablished; Pedi: Safety not established in chil- medication.
dren <10 yr.

● May occasionally cause dizziness or drowsi-
ness. Caution patient to avoid driving or otherAdverse Reactions/Side Effects

CNS: headache, mild dizziness, sedation. activities requiring alertness until response to
EENT: burning sensation in eyes, nasal conges- the medication is known.
tion. GI: constipation, GI upset, nausea. Derm: ● Advise patient that any cough lasting more
pruritus, skin eruptions. Misc: chest numbness, than 1 wk or accompanied by fever, chest
chilly sensation, hypersensitivity reactions. pain, persistent headache, or skin rash war-

rants medical attention.Interactions
● Advise patient to notify health care profes-Drug-Drug: Additive CNS depression may oc-

sional if symptoms of overdose (seizures,cur with antihistamines, alcohol, opioids,
and sedative/hypnotics. restlessness, trembling) occur.

� = Canadian drug name.
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Evaluation/Desired Outcomes Interactions
Drug-Drug: Additive anticholinergic effects● Decrease in frequency and intensity of cough
with drugs sharing anticholinergic proper-without eliminating patient’s cough reflex.
ties, such as antihistamines, phenothi-
azines, quinidine, disopyramide, and tri-

benztropine (benz-troe-peen) cyclic antidepressants. Counteracts the
�Apo-Benztropine, Cogentin cholinergic effects of bethanechol. Antacids

and antidiarrheals may � absorption.Classification
Drug-Natural Products: � anticholinergicTherapeutic: antiparkinson agents
effect with angel’s trumpet, jimson weed,Pharmacologic: anticholinergics
and scopolia.

Pregnancy Category C
Route/Dosage

Indications Parkinsonism
Adjunctive treatment of all forms of Parkinson’s PO (Adults): 1–2 mg/day in 1–2 divided doses
disease, including drug-induced extrapyramidal (range 0.5–6 mg/day).
effects and acute dystonic reactions. Acute Dystonic Reactions
Action IM, IV (Adults): 1–2 mg, then 1–2 mg PO
Blocks cholinergic activity in the CNS, which is twice daily.
partially responsible for the symptoms of Par-

Drug-Induced Extrapyramidal Reactionskinson’s disease. Restores the natural balance
PO, IM, IV (Adults): 1–4 mg given once orof neurotransmitters in the CNS. Therapeutic
twice daily (1–2 mg 2–3 times daily may also beEffects: Reduction of rigidity and tremors.
used PO).

Pharmacokinetics Availability (generic available)Absorption: Well absorbed following PO and
Tablets: 0.5 mg, 1 mg, 2 mg. Injection: 1 mg/IM administration.
ml.Distribution: Unknown.

Metabolism and Excretion: Unknown. NURSING IMPLICATIONS
Half-life: Unknown.

Assessment
TIME/ACTION PROFILE (antidyskinetic ● Assess parkinsonian and extrapyramidal
activity) symptoms (restlessness or desire to keep

moving, rigidity, tremors, pill rolling, mask-
ROUTE ONSET PEAK DURATION like face, shuffling gait, muscle spasms, twist-
PO 1–2 hr several days 24 hr ing motions, difficulty speaking or swallow-
IM, IV within min unknown 24 hr ing, loss of balance control) before and

throughout therapy.Contraindications/Precautions
● Assess bowel function daily. Monitor for con-Contraindicated in: Hypersensitivity; Children

stipation, abdominal pain, distention, or ab-<3 yr; Angle-closure glaucoma; Tardive dys- sence of bowel sounds.kinesia.
● Monitor intake and output ratios and assessUse Cautiously in: Prostatic hypertension; Sei- patient for urinary retention (dysuria, dis-

zure disorders; Cardiac arrhythmias; OB, Lacta- tended abdomen, infrequent voiding of small
tion: Safety not established; Geri: Increased risk amounts, overflow incontinence).
of adverse reactions.

● Patients with mental illness are at risk of de-
Adverse Reactions/Side Effects veloping exaggerated symptoms of their dis-
CNS: confusion, depression, dizziness, halluci- order during early therapy with benztropine.
nations, headache, sedation, weakness. EENT: Withhold drug and notify physician or other
blurred vision, dry eyes, mydriasis. CV: arrhyth- health care professional if significant behav-
mias, hypotension, palpitations, tachycardia. ioral changes occur.
GI: constipation, dry mouth, ileus, nausea. GU: ● IM/IV: Monitor pulse and blood pressure
hesitancy, urinary retention. Misc: decreased closely and maintain bedrest for 1 hr after ad-
sweating. ministration. Advise patients to change posi-
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tions slowly to minimize orthostatic hypo- ● Caution patient that this medication de-
tension. creases perspiration. Overheating may occur B

during hot weather. Patient should notifyPotential Nursing Diagnoses
health care professional if unable to remainImpaired physical mobility (Indications)
indoors in an air-conditioned environmentRisk for injury (Indications)
during hot weather.Implementation

● Advise patient to avoid taking antacids or anti-
● PO: Administer with food or immediately af-

diarrheals within 1–2 hr of this medication.ter meals to minimize gastric irritation. May
● Emphasize the importance of routine follow-be crushed and administered with food if pa-

up exams.tient has difficulty swallowing.
● IM: Parenteral route is used only for dystonic Evaluation/Desired Outcomes

reactions. ● Decrease in tremors and rigidity and an im-
provement in gait and balance. TherapeuticIV Administration
effects are usually seen 2–3 days after the ini-

● Direct IV: IV route is rarely used because
tiation of therapy.onset is same as with IM route. Rate: Admin-

ister at a rate of 1 mg over 1 min.
● Syringe Compatibility: metoclopramide, betamethasone, See

perphenazine. CORTICOSTEROIDS (SYSTEMIC),
● Y-Site Compatibility: fluconazole, ta- CORTICOSTEROIDS (TOPICAL/LOCAL).

crolimus.

Patient/Family Teaching
● Encourage patient to take benztropine as di- betaxolol† (be-tax-oh-lol)

rected. Take missed doses as soon as possi- Kerloneble, up to 2 hr before the next dose. Taper
Classificationgradually when discontinuing or a withdrawal
Therapeutic: antihypertensivesreaction may occur (anxiety, tachycardia, in-
Pharmacologic: beta blockerssomnia, return of parkinsonian or extrapy-

ramidal symptoms). Pregnancy Category C
● May cause drowsiness or dizziness. Advise

†See Appendix C for ophthalmic usepatient to avoid driving or other activities that
require alertness until response to the drug is

Indicationsknown.
Management of hypertension.● Instruct patient that frequent rinsing of

mouth, good oral hygiene, and sugarless gum Action
or candy may decrease dry mouth. Patient Blocks stimulation of beta1 (myocardial)-ad-
should notify health care professional if renergic receptors. Does not usually affect beta2dryness persists (saliva substitutes may be (pulmonary, vascular, uterine) receptor sites.
used). Also, notify the dentist if dryness inter- Therapeutic Effects: Decreased blood pres-
feres with use of dentures. sure and heart rate.

● Caution patient to change positions slowly to
Pharmacokineticsminimize orthostatic hypotension.
Absorption: Well absorbed after oral adminis-● Instruct patient to notify health care profes-
tration.sional if difficulty with urination, constipa-

tion, abdominal discomfort, rapid or pound- Distribution: Widely distributed.
ing heartbeat, confusion, eye pain, or rash Metabolism and Excretion: Mostly metabo-
occurs. lized by the liver, 20% excreted unchanged by

● Advise patient to confer with health care pro- the kidneys.
fessional before taking OTC medications, es- Half-life: 15–20 hr.
pecially cold remedies, or drinking alcoholic
beverages.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



220 betaxolol

cautiously within 14 days of MAO inhibitorTIME/ACTION PROFILE (antihypertensive
therapy (may result in hypertension).effect)
Route/Dosage

ROUTE ONSET PEAK DURATION PO (Adults): 10 mg once daily, may be in-
PO 3–4 hr 3–4 hr 24 hr creased to 20 mg after 7 days; start with 5 mg in

geriatric patients.Contraindications/Precautions
Renal ImpairmentContraindicated in: Uncompensated CHF;
PO (Adults): start with 5 mg once daily.Pulmonary edema; Cardiogenic shock; Brady-

cardia or heart block. Availability
Use Cautiously in: Renal or hepatic impair- Tablets: 10 mg, 20 mg. Cost: 10 mg $82.63/
ment; Pulmonary disease (including asthma; 100, 20 mg $123.95/100.
beta1 selectivity may be lost at higher doses);
avoid use if possible; Diabetes mellitus; Thyro- NURSING IMPLICATIONS
toxicosis; Patients with a history of severe aller-

Assessmentgic reactions (intensity of reactions may be in-
● Monitor blood pressure, ECG, and pulse fre-creased); OB, Lactation, Pedi: Safety not

quently during dose adjustment and periodi-established; all agents cross the placenta and
cally during therapy.may cause fetal/neonatal bradycardia, hypoten-

● Monitor intake and output ratios and dailysion, hypoglycemia, or respiratory depression;
weights. Assess routinely for signs and symp-Geri: Increased sensitivity to beta blockers; ini-
toms of congestive heart failure (dyspnea,tial dosage reduction recommended.
rales/crackles, weight gain, peripheral ede-

Adverse Reactions/Side Effects ma, jugular venous distention).
CNS: fatigue, weakness, anxiety, depression,

● Angina: Assess frequency and characteristics
dizziness, drowsiness, insomnia, memory loss, of angina periodically during therapy.
mental status changes, nightmares. EENT:

● Lab Test Considerations: May cause in-
blurred vision, stuffy nose. Resp: broncho- creased BUN, serum lipoprotein, potassium,
spasm, wheezing. CV: BRADYCARDIA, CHF, PULMONARY triglyceride, and uric acid levels.
EDEMA, hypotension, peripheral vasoconstric-

● May cause increased ANA titers.
tion. GI: constipation, diarrhea, liver function

● May cause increase in blood glucose levels.
abnormalities, nausea, vomiting. GU: erectile

● Toxicity and Overdose: Monitor patients
dysfunction, decreased libido, urinary frequen- receiving beta blockers for signs of overdose
cy. Derm: rashes. Endo: hyperglycemia, hypo- (bradycardia, severe dizziness or fainting, se-
glycemia. MS: arthralgia, back pain, joint pain. vere drowsiness, dyspnea, bluish fingernails
Misc: drug-induced lupus syndrome. or palms, seizures). Notify physician or

health care professional immediately if theseInteractions
signs occur: Glucagon has been used to treatDrug-Drug: General anesthetics, IV pheny-
bradycardia and hypotension.toin, and verapamil may cause additive myo-

cardial depression. Additive bradycardia may Potential Nursing Diagnoses
occur with digoxin. Additive hypotension may Decreased cardiac output (Side Effects)
occur with other antihypertensives, acute in- Noncompliance (Patient/Family Teaching)
gestion of alcohol, or nitrates. Concurrent use

Implementationwith amphetamine, cocaine, ephedrine,
● PO: Take apical pulse before administering.epinephrine, norepinephrine, phenyleph-

If <50 bpm or if arrhythmia occurs, withholdrine, or pseudoephedrine may result in
medication and notify physician or otherunopposed alpha-adrenergic stimulation (ex-
health care professional.cessive hypertension, bradycardia). Concurrent

● May be administered without regard to food.thyroid preparation administration may de-
crease effectiveness. May alter the effectiveness Patient/Family Teaching
of insulins or oral hypoglycemic agents ● Instruct patient to take medication exactly as
(dosage adjustments may be necessary). May directed, at the same time each day, even if
decrease the effectiveness of theophylline. feeling well; do not skip or double up on
May decrease the beneficial beta1-cardiovascu- missed doses. Take missed doses as soon as
lar effects of dopamine or dobutamine. Use possible up to 4 hr before next dose. Abrupt
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withdrawal may precipitate life-threatening bevacizumabarrhythmias, hypertension, or myocardial B(be-va-kiz-oo-mab)ischemia.
Avastin

● Advise patient to make sure enough medica-
tion is available for weekends, holidays, and Classification

Therapeutic: antineoplasticsvacations. A written prescription may be kept
Pharmacologic: monoclonal antibodiesin wallet in case of emergency.

● Teach patient and family how to check pulse Pregnancy Category C
and blood pressure. Instruct them to check
pulse daily and blood pressure biweekly and Indications
to report significant changes. Metastatic colon or rectal carcinoma (with IV

● May cause drowsiness or dizziness. Caution 5–fluorouracil). First line treatment of patients
patients to avoid driving or other activities with unresectable, locally advanced, recurrent

or metastatic non-squamous, non-small cellthat require alertness until response to the
lung cancer with carboplatin and paclitaxel.drug is known.

● Advise patients to change positions slowly to Action
minimize orthostatic hypotension. A monoclonal antibody that binds to vascular

● Caution patient that this medication may in- endothelial growth factor (VEGF), preventing its
attachment to binding sites on vascular endothe-crease sensitivity to cold.
lium, thereby inhibiting growth of new blood● Instruct patient to consult health care profes-
vessels (angiogenesis). Therapeutic Effects:sional before taking any OTC medications, es-
Decreased metastatic disease progression andpecially cold preparations, concurrently with
microvascular growth.this medication.
Pharmacokinetics● Patients with diabetes should closely monitor
Absorption: IV administration results in com-blood glucose, especially if weakness, mal-
plete bioavailability.aise, irritability, or fatigue occurs. Betaxolol
Distribution: Unknown.may mask some signs of hypoglycemia, but
Metabolism and Excretion: Unknown.sweating and dizziness may occur. Half-life: 20 days (range 11–50 days).

● Advise patient to notify health care profes-
TIME/ACTION PROFILEsional if slow pulse, difficulty breathing,

wheezing, cold hands and feet, dizziness, ROUTE ONSET PEAK DURATION
confusion, depression, rash, fever, sore

IV rapid end of in- 14 days
throat, unusual bleeding, or bruising occurs. fusion

● Instruct patient to inform health care profes-
Contraindications/Precautionssional of medication regimen before treat-
Contraindicated in: Hypersensitivity; Recentment or surgery.
hemoptysis or other serious recent bleeding ep-● Advise patient to carry identification describ-
isode; First 28 days after major surgery; OB: An-ing disease process and medication regimen
giogenesis is critical to the developing fetus.at all times.
Contraindicated unless benefit to mother out-

● Hypertension: Reinforce the need to con-
weighs potential fetal harm. Lactation: Discon-tinue additional therapies for hypertension tinue nursing during treatment and, due to long

(weight loss, sodium restriction, stress re- half-life, for several weeks following treatment.
duction, regular exercise, moderation of al- Use Cautiously in: Cardiovascular disease;
cohol consumption, and smoking cessation). Pedi: Safety not established; Geri: � risk of se-
Medication controls but does not cure hyper- rious adverse reactions including arterial
tension. thromboembolic events.

Evaluation/Desired Outcomes Adverse Reactions/Side Effects
● Decrease in blood pressure without appear- CNS: reversible posterior leukoencephalopathy

ance of detrimental side effects. syndrome (RPLS). CV: ARTERIAL THROMBOEMBOLIC

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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EVENTS, CHF, hypertension, hypotension. Resp: HE- ● May cause leukopenia, thrombocytopenia,
MOPTYSIS, non-gastrointestinal fistulas, nasal sep- hypokalemia, and bilirubinemia.
tum perforation. GI: GI PERFORATION. GU: nephrot- Potential Nursing Diagnoses
ic syndrome, proteinuria. Hemat: BLEEDING. Ineffective tissue perfusion (Adverse Reactions)Misc: WOUND DEHISCENCE, impaired wound heal-

Implementationing, infusion reactions.
● Avoid administration for at least 28 days fol-Interactions

lowing major surgery; surgical incisionDrug-Drug: � blood levels of SN 38 (the ac-
should be fully healed due to potential for im-tive metabolite of irinotecan); significance is
paired wound healing.not known.

● Intermittent Infusion: Diluent: Dilute byRoute/Dosage withdrawing necessary amount of bevacizu-
Colon Cancer mab for a dose of 5 mg/kg and dilute in total

volume of 100 ml of 0.9% NaCl. Do not shake.IV (Adults): 5 mg/kg infusion every 14 days.
Discard unused portions. Do not administerLung Cancer
solution that is discolored or contains partic-IV (Adults): 15 mg/kg infusion every 3 wks. ulate matter. Stable if refrigerated for up to 8

Availability hr. Rate: Administer initial dose over 90
Solution for injection (requires dilution): min. If well tolerated, second infusion may be
100 mg/4 ml vial, 400 mg/16 ml vial. administered over 60 min. If well tolerated,

all subsequent infusions may be administeredNURSING IMPLICATIONS over 30 min. Do not administer as an IV
push or bolus.Assessment

● Assess for signs of GI perforation (abdominal ● Additive Incompatibility: Do not mix or
pain associated with constipation and vomit- administer with dextrose solutions.
ing), fistula formation, and wound dehis- Patient/Family Teachingcence during therapy; therapy should be dis-

● Inform patient of purpose of medication.contined.
● Advise patient to report any signs of bleeding

● Assess for signs of hemorrhage (epistaxis, he-
immediately to health care professional.moptysis, bleeding) and thromboembolic

events (stroke, MI, deep vein thrombosis) Evaluation/Desired Outcomes
during therapy; may require discontinuation. ● Decreased metastatic disease progression

● Monitor BP every 2–3 wk during therapy. and microvascular growth.
Temporarily suspend therapy during severe
hypertension not controlled with medical

bicalutamidemanagement; permanently discontinue if hy-
pertensive crisis occurs. (bye-ka-loot-a-mide)

● Assess for infusion reactions (stridor, wheez- Casodex
ing) during therapy.

Classification
● Assess for signs of CHF (dyspnea, peripheral

Therapeutic: antineoplasticsedema, rales/crackles, jugular venous disten- Pharmacologic: antiandrogens
sion) during therapy.

● Monitor for signs of RPLS (headache, seizure, Pregnancy Category X
lethargy, confusion, blindness). Hyperten-
sion may or may not be present. May occur Indications
within 16 hrs to 1 yr of initiation of therapy. Treatment of metastatic prostate carcinoma in
Treat hypertension if present and discontinue conjunction with luteinizing hormone–releas-
bevacizumab therapy. Symptoms usually re- ing hormone (LHRH) analogues (goserelin,
solve within days. leuprolide).

● Lab Test Considerations: Monitor serial
Actionurinalysis for proteinuria during therapy. Pa-
Antagonizes the effects of androgen at the cellu-tients with a 2+ or greater urine dipstick re-
lar level. Therapeutic Effects: Decreasedquire further testing with a 24–hr urine col-

lection. spread of prostate carcinoma.
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Pharmacokinetics to determine response to therapy. If levels
Absorption: Well absorbed after oral adminis- rise, assess patient for disease progression. B
tration. May require periodic LHRH analogue admin-
Distribution: Unknown. istration without bicalutamide.
Protein Binding: 96%.

● Monitor liver function tests before and peri-
Metabolism and Excretion: Mostly metabo- odically during therapy. May cause elevated
lized by the liver. serum alkaline phosphatase, AST, ALT, and
Half-life: 5.8 days. bilirubin concentrations. If transaminases in-

crease >2 times normal, bicalutamide shouldTIME/ACTION PROFILE (blood levels)
be discontinued; levels usually return to nor-

ROUTE ONSET PEAK DURATION mal after discontinuation.
PO unknown 31.3 hr unknown ● May cause increased BUN and serum creati-

nine, and decreased hemoglobin and WBCs.
Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Not Potential Nursing Diagnoses
for use in women. Diarrhea (Adverse Reactions)
Use Cautiously in: Moderate to severe liver

Implementationimpairment; Patients with childbearing poten-
● Start treatment with bicalutamide at the sametial; Lactation: Not for use in women; Pedi: Safety

time as LHRH analogue.not established.
● PO: May be administered in the morning orAdverse Reactions/Side Effects

evening, without regard to food.CNS: weakness, dizziness, headache, insomnia.
Resp: dyspnea. CV: chest pain, hypertension, Patient/Family Teaching
peripheral edema. GI: constipation, diarrhea,

● Instruct patient to take bicalutamide exactly
nausea, abdominal pain, increased liver en- as directed at the same time each day. Do not
zymes, vomiting. GU: hematuria, erectile dys- discontinue without consulting health carefunction, incontinence, nocturia, urinary tract

professional.infections. Derm: alopecia, rashes, sweating.
● Advise patient not to take other medicationsEndo: breast pain, gynecomastia. Hemat: ane-

without consulting health care professional.mia. Metab: hyperglycemia, weight loss. MS:
● Instruct patient to report severe or persistentback pain, pelvic pain, bone pain. Neuro: par-

diarrhea.esthesia. Misc: generalized pain, hot flashes,
● Discuss with patient the possibility of hairflu-like syndrome, infection.

loss. Explore methods of coping.Interactions
● Emphasize the importance of regular follow-Drug-Drug: May increase the effect of warfa-

up exams and blood tests to determine prog-rin.
ress; monitor for side effects.Route/Dosage

PO (Adults): 50 mg once daily (must be given Evaluation/Desired Outcomes
concurrently with LHRH analogue or following ● Decreased spread of prostate carcinoma.
surgical castration).

Availability bisacodyl (bis-a-koe-dill)Tablets: 50 mg.
Bisac-Evac, �Bisaco-Lax, �Bisa-
colax, Caroid, Carter’s Little Pills,NURSING IMPLICATIONS
Dacodyl, Deficol, Dulcagen, Dul-

Assessment colax, Feen-a-Mint, Fleet Laxative,
● Assess patient for adverse GI effects. Diarrhea

�Laxit, Modane, Reliable Gentle
is the most common cause of discontinuation Laxative, Theralax, Women’s Gen-of therapy. tle Laxative

● Lab Test Considerations: Monitor serum
prostate-specific antigen (PSA) periodically

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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hibitors may remove enteric coating of tabletsClassification
resulting in gastric irritation/dyspepsia. May de-Therapeutic: laxatives
crease the absorption of other orally adminis-Pharmacologic: stimulant laxatives
tered drugs because of increased motility and

Pregnancy Category UK decreased transit time.
Drug-Food: Milk may remove enteric coating

Indications of tablets, resulting in gastric irritation/dys-
Treatment of constipation. Evacuation of the pepsia.
bowel before radiologic studies or surgery. Part

Route/Dosageof a bowel regimen in spinal cord injury pa-
PO (Adults and Children ≥12 yr): 5–15 mgtients.
(up to 30 mg/day) as a single dose.

Action PO (Children 3–11 yr): 5–10 mg (0.3 mg/
Stimulates peristalsis. Alters fluid and electro- kg) as a single dose.
lyte transport, producing fluid accumulation in Rect (Adults and Children ≥12 yr): 10 mg
the colon. Therapeutic Effects: Evacuation of single dose.the colon.

Rect (Children 2–11 yr): 5–10 mg single
Pharmacokinetics dose.
Absorption: Variable absorption follows oral Rect (Children <2 yr): 5 mg single dose.
administration; rectal absorption is minimal;

Availability (generic available)action is local in the colon.
Enteric-coated tablets: 5 mgOTC. EntericDistribution: Small amounts of metabolites
coated and delayed release: 5 mgOTC. Suppo-excreted in breast milk.
sitories: 5 mgOTC, 10 mgOTC. Rectal suspen-Metabolism and Excretion: Small amounts
sion: 10 mg/30 mlOTC. In combination with:absorbed are metabolized by the liver.
tannic acid (ClysodrastOTC), docusate (Dulco-Half-life: Unknown.
dosOTC), hydroxypropyl methylcellulose (Fleet

TIME/ACTION PROFILE (evacuation of Bisacodyl PrepOTC). Also in Bowel Preparation
bowel) kits with Magnesium citrate (Evac-Q-KwikOTC,

EZ-EM Prep KitOTC, LiquiPrep Bowel EvacuantOTC,ROUTE ONSET PEAK DURATION
Tridate Bowel Cleansing KitOTC), Phosphate/bi-

PO 6–12 hr unknown unknown phosphate (Fleet Prep Kit. No. 1OTC, Fleet Prep KitRectal 15–60 min unknown unknown
No. 2OTC, Fleet Prep Kit No. 3OTC), sennosides (X-
Prep Bowel Evacuant Kit #1OTC), sennosides,Contraindications/Precautions
magnesium citrate, magnesium sulfate (X-PrepContraindicated in: Hypersensitivity; Abdomi-

nal pain; Obstruction; Nausea or vomiting (es- Bowel Evacuant Kit #2OTC). See Appendix B.
pecially with fever or other signs of an acute ab-

NURSING IMPLICATIONSdomen).
Use Cautiously in: Severe cardiovascular dis- Assessmentease; Anal or rectal fissures; Excess or pro-

● Assess patient for abdominal distention, pres-longed use (may result in dependence); Prod-
ence of bowel sounds, and usual pattern ofucts containing tannic acid (Clysodrast) should
bowel function.not be used as multiple enemas (increased risk

● Assess color, consistency, and amount ofof hepatotoxicity); May be used during pregnan-
stool produced.cy and lactation.

Potential Nursing DiagnosesAdverse Reactions/Side Effects
Constipation (Indications)GI: abdominal cramps, nausea, diarrhea, rectal

burning. F and E: hypokalemia (with chronic Implementation
use). MS: muscle weakness (with chronic use). ● May be administered at bedtime for morning
Misc: protein-losing enteropathy, tetany (with results.
chronic use).

● PO: Taking on an empty stomach will pro-
duce more rapid results.Interactions

● Do not crush or chew enteric-coated tablets.Drug-Drug: Antacids, histamine H2-recep-
tor antagonists, and gastric acid–pump in- Take with a full glass of water or juice.
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● Do not administer oral doses within 1 hr of Classification
milk or antacids; this may lead to premature Therapeutic: antidiarrheals, antiulcer B
dissolution of tablet and gastric or duodenal agents

Pharmacologic: adsorbentsirritation.
● Rect: Suppository or enema can be given at

Pregnancy Category Cthe time a bowel movement is desired. Lubri-
cate suppositories with water or water-solu- Indicationsble lubricant before insertion. Encourage pa-

Mild to moderate diarrhea. Nausea, abdominaltient to retain the suppository or enema 15– cramping, heartburn, and indigestion that may
30 min before expelling. accompany diarrheal illnesses. Treatment of ul-

cer disease associated with Helicobacter pylori
(with anti-infectives). Treatment/prevention ofPatient/Family Teaching
traveler’s (enterotoxigenic Escherichia coli)

● Advise patients, other than those with spinal
diarrhea. Unlabeled uses: Chronic infantilecord injuries, that laxatives should be used
diarrhea.only for short-term therapy. Prolonged thera-
Actionpy may cause electrolyte imbalance and de-
Promotes intestinal adsorption of fluids andpendence.
electrolytes. Decreases synthesis of intestinal

● Advise patient to increase fluid intake to at
prostaglandins. Therapeutic Effects: Relief ofleast 1500–2000 ml/day during therapy to
diarrhea. Eradication of H. pylori with de-prevent dehydration.
creased recurrence of ulcer disease (with other

● Encourage patients to use other forms of agents).
bowel regulation (increasing bulk in the diet,

Pharmacokineticsincreasing fluid intake, or increasing mobili-
Absorption: Bismuth is not absorbed; salicy-ty). Normal bowel habits may vary from 3
late split from parent compound is >90% ab-times/day to 3 times/wk.
sorbed from the small intestine. Salicylate is

● Instruct patients with cardiac disease to avoid highly bound to albumin.
straining during bowel movements (Valsalva Distribution: Salicylate crosses the placenta
maneuver). and enters breast milk.

● Advise patient that bisacodyl should not be Metabolism and Excretion: Bismuth is ex-
used when constipation is accompanied by creted unchanged in the feces. Salicylate under-
abdominal pain, fever, nausea, or vomiting. goes extensive hepatic metabolism.

Half-life: Salicylate—2–3 hr for low doses;
15–30 hr with larger doses.Evaluation/Desired Outcomes

● The patient’s having a soft, formed bowel TIME/ACTION PROFILE (relief of diarrhea
movement when used for constipation. and other GI symptoms)

● Evacuation of colon before surgery or radio-
ROUTE ONSET PEAK DURATIONlogic studies, or for patients with spinal cord
PO within 24 hr unknown unknowninjury.

Contraindications/Precautions
Contraindicated in: Aspirin hypersensitivity;bismuth subsalicylate
cross-sensitivity with NSAIDs or oil of winter-(biz-muth sub-sa-lis-i-late)
green may occur; Pedi: During or after recoveryBismatrol, Bismed, Kaopectate,
from chickenpox or flu-like illness (contains sa-Kapectolin, Kao-Tin, K-Pek, Peptic
licylate, which can cause Reye’s syndrome);Relief, Pepto-Bismol, Pink Bis- Geri: Geriatric patients who may have fecal im-muth, �PMS-Bismuth Subsali- paction.cylate Use Cautiously in: Patients undergoing radio-
logic examination of the GI tract (bismuth is ra-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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diopaque); Diabetes mellitus; Gout; OB, Lacta- ● Lab Test Considerations: Chronic high
doses may cause falsely � uric acid levelstion: Safety not established; avoid chronic use of
with colorimetric assay.large doses; Pedi, Geri: Potential for impaction.

● May interfere with radiologic examination ofAdverse Reactions/Side Effects the GI tract.
GI: constipation, gray-black stools, impaction

● May cause abnormal results with alkaline
(infants, debilitated patients). phosphatase, AST, and ALT tests.

● May cause � potassium levels and serum T3Interactions
and T4 concentrations.Drug-Drug: If taken with aspirin, may � the

● Large doses of salicylates may also cause pro-risk of salicylate toxicity. May � absorption of
longed prothrombin time (PT).tetracycline. May � effectiveness of pro-

● For additional lab test considerations relatedbenecid (large doses).
to salicylate content, see salicylates mono-

Route/Dosage graph.
PO (Adults): Antidiarrheal—2 tablets or 30

Potential Nursing Diagnosesml (15 ml of extra/maximum strength) q 30
Diarrhea (Indications)min or 2 tablets q 60 min as needed (not to ex-
Constipation (Side Effects)ceed 4.2 g/24 hr). Antiulcer—524 mg 4 times
Implementationdaily (as 2 tablets, 30 ml of regular strenth sus-
● PO: Shake liquid before using. Chewable tab-pension or 15 ml of extra/maximum strength).

lets may be chewed or allowed to dissolve be-PO (Children 9–12 yr): 1 tablet or 15 ml (7.5
fore swallowing.ml of extra/maximum strength) q 30–60 min

Patient/Family Teaching(not to exceed 2.1 g/24 hr).
● Instruct patient to take medication exactly asPO (Children 6–9 yr): 10 ml (5 ml of extra/

directed.maximum strength) q 30–60 min (not to ex-
● Inform patient that medication may tempo-ceed 1.4 g/24 hr).

rarily cause stools and tongue to appear gray-PO (Children 3–6 yr): 5 ml (2.5 ml of extra/
black.maximum strength) q 30–60 min (not to ex-

● Instruct patient that this medication containsceed 704 mg/24 hr).
aspirin. Advise patient taking concurrent as-

Availability (generic available) pirin products to discontinue bismuth subsal-
Tablets: 262 mgOTC. Chewable tablets (cher- icylate if tinnitus, ringing in the ears occurs.
ry and other flavors): 262 mg (contain calci- ● Diarrhea: Instruct patient to notify health
um carbonate)OTC, �300 mgOTC. Liquid (cher- care professional if diarrhea persists for
ry, caramel, peppermint, and other more than 2 days or if accompanied by a high

fever.flavors): 262 mg/15 mlOTC, �264 mg/15 mlOTC,
● U.S. Centers for Disease Control and Preven-525 mg/15 mlOTC. In combination with: ka-

tion warn against giving salicylates to childrenolin/pectin (Kaodene Non-Narcotic)OTC, in a
or adolescents with varicella (chickenpox)convenience package with metronidazole and
or influenza-like or viral illnesses because oftetracycline (Helidac). See Appendix B.
a possible association with Reye’s syndrome.

● Ulcers: Advise patient to consult health careNURSING IMPLICATIONS
professional before taking other OTC ulcer

Assessment remedies concurrently with bismuth subsali-
● Diarrhea: Assess the frequency and consis- cylate.

tency of stools, presence of nausea and indig- Evaluation/Desired Outcomes
estion, and bowel sounds before and during

● Decrease in diarrhea.
therapy.

● Decrease in symptoms of indigestion.
● Assess fluid and electrolyte balance and skin

● Prevention of traveler’s diarrhea.
turgor for dehydration if diarrhea is pro-

● Treatment of ulcers.
longed.

● Ulcers: Assess for epigastric or abdominal
pain and frank or occult blood in the stool, bisoprolol (bis-oh-proe-lol)
emesis, or gastric aspirate. Monocor, Zebeta
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mental status changes, nervousness, night-Classification
mares. EENT: blurred vision, stuffy nose. Resp:Therapeutic: antihypertensives B
bronchospasm, wheezing. CV: BRADYCARDIA, CHF,Pharmacologic: beta blockers
PULMONARY EDEMA, hypotension, peripheral vaso-

Pregnancy Category C constriction. GI: constipation, diarrhea, liver
function abnormalities, nausea, vomiting. GU:
erectile dysfunction, decreased libido, urinaryIndications

Management of hypertension. frequency. Derm: rashes. Endo: hyperglyce-
mia, hypoglycemia. MS: arthralgia, back pain,Action
joint pain. Misc: drug-induced lupus syndrome.Blocks stimulation of beta1(myocardial)-adren-

ergic receptors. Does not usually affect Interactions
beta2(pulmonary, vascular, uterine)-receptor Drug-Drug: General anesthetics, IV pheny-
sites. Therapeutic Effects: Decreased blood toin, and verapamil may cause additive myo-
pressure and heart rate. cardial depression. Additive bradycardia may

occur with digoxin. Additive hypotension mayPharmacokinetics
occur with other antihypertensives, acute in-Absorption: Well absorbed after oral adminis-
gestion of alcohol, or nitrates. Concurrent usetration, but 20% undergoes first-pass hepatic
with amphetamine, cocaine, ephedrine,metabolism.
epinephrine, norepinephrine, phenyleph-Distribution: Unknown.
rine, or pseudoephedrine may result inMetabolism and Excretion: 50% excreted
unopposed alpha-adrenergic stimulation (ex-unchanged by the kidneys; remainder renally
cessive hypertension, bradycardia). Concurrentexcreted as metabolites; 2% excreted in feces.
thyroid preparation administration may de-Half-life: 9–12 hr.
crease effectiveness. May alter the effectiveness

TIME/ACTION PROFILE (antihypertensive of insulins or oral hypoglycemic agents
effect) (dosage adjustments may be necessary). May

decrease the effectiveness of theophylline.
ROUTE ONSET PEAK DURATION

May decrease the beneficial beta1-cardiovascu-
PO unknown 1–4 hr 24 hr lar effects of dopamine or dobutamine. Use

cautiously within 14 days of MAO inhibitorContraindications/Precautions therapy (may result in hypertension).Contraindicated in: Uncompensated CHF;
Route/DosagePulmonary edema; Cardiogenic shock; Brady-
PO (Adults): 5 mg once daily, may be in-cardia or heart block.
creased to 10 mg once daily (range 2.5–20 mg/Use Cautiously in: Renal impairment (dosage
day).reduction recommended); Hepatic impairment

(dosage reduction recommended); Pulmonary Renal Impairment
disease (including asthma; beta1 selectivity may Hepatic Impairmentbe lost at higher doses); avoid use if possible; PO (Adults): CCr <40 ml/min—Initiate ther-Diabetes mellitus (may mask signs of hypogly- apy with 2.5 mg/day, titrate cautiously.cemia); Thyrotoxicosis (may mask symptoms);

Availability (generic available)Patients with a history of severe allergic reac-
Tablets: 5 mg, 10 mg. Cost: 5-mg and 10-mgtions (intensity of reactions may be increased);
tablets $35.75/30 tablets. In combinationOB, Lactation, Pedi: Safety not established;
with: hydrochlorothiazide (Ziac). See Appen-crosses the placenta and may cause fetal/neona-
dix B.tal bradycardia, hypotension, hypoglycemia, or

respiratory depression; Geri: Increased sensitiv-
NURSING IMPLICATIONSity to beta blockers; initial dosage reduction rec-

ommended. Assessment
Adverse Reactions/Side Effects ● Monitor blood pressure, ECG, and pulse fre-
CNS: fatigue, weakness, anxiety, depression, quently during dosage adjustment period and
dizziness, drowsiness, insomnia, memory loss, periodically throughout therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Monitor intake and output ratios and daily ● Advise patient to notify health care profes-
weights. Assess routinely for signs and symp- sional if slow pulse, difficulty breathing,
toms of CHF (dyspnea, rales/crackles, weight wheezing, cold hands and feet, dizziness,
gain, peripheral edema, jugular venous dis- light-headedness, confusion, depression,
tention). rash, fever, sore throat, unusual bleeding, or

● Monitor frequency of prescription refills to bruising occurs.
determine adherence. ● Instruct patient to inform health care profes-

● Lab Test Considerations: May cause in- sional of medication regimen before treat-
creased BUN, serum lipoprotein, potassium, ment or surgery.
triglyceride, and uric acid levels. ● Advise patient to carry identification describ-

● May cause increased ANA titers. ing disease process and medication regimen
● May cause increase in blood glucose levels. at all times.

● Hypertension: Reinforce the need to con-Potential Nursing Diagnoses
tinue additional therapies for hypertensionDecreased cardiac output (Side Effects)
(weight loss, sodium restriction, stress re-Noncompliance (Patient/Family Teaching)
duction, regular exercise, moderation of al-

Implementation cohol consumption, and smoking cessation).
● PO: Take apical pulse before administering. Medication controls, but does not cure, hy-

If <50 bpm or if arrhythmia occurs, withhold pertension.
medication and notify physician or other

Evaluation/Desired Outcomeshealth care professional.
● Decrease in blood pressure.

● May be administered without regard to meals.

Patient/Family Teaching
● Instruct patient to take medication exactly as bivalirudin (bi-val-i-roo-din)

directed, at the same time each day, even if Angiomax
feeling well; do not skip or double up on

Classificationmissed doses. If a dose is missed, it should be
Therapeutic: anticoagulantstaken as soon as possible up to 4 hr before Pharmacologic: thrombin inhibitors

next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension, Pregnancy Category B
or myocardial ischemia.

● Teach patient and family how to check pulse Indications
and blood pressure. Instruct them to check Used in conjunction with aspirin to reduce the
pulse daily and blood pressure biweekly and risk of acute ischemic complications in patients
to report significant changes to health care with unstable angina who are undergoing per-
professional. cutaneous transluminal angioplasty (PCTA) or

● May cause drowsiness. Caution patients to percutaneous coronary intervention (PCI). Pa-
avoid driving or other activities that require tients with or at risk of heparin-induced throm-
alertness until response to the drug is known. bocytopenia (HIT) and thrombosis syndrome

● Advise patients to change positions slowly to (HITTS) who are undergoing PCI.
minimize orthostatic hypotension.

Action
● Caution patient that this medication may in-

Specifically and reversibly inhibits thrombin bycrease sensitivity to cold.
binding to its receptor sites. Inhibition of throm-

● Instruct patient to consult health care profes-
bin prevents activation of factors V, VIII, and XII;sional before taking any OTC medications, es-
the conversion of fibrinogen to fibrin; plateletpecially cold preparations, concurrently with
adhesion and aggregation. Therapeutic Ef-this medication. Patients on antihypertensive
fects: Decreased acute ischemic complicationstherapy should also avoid excessive amounts
in patients with unstable angina (death, MI, orof coffee, tea, and cola.
the urgent need for revascularization pro-

● Diabetics should closely monitor blood glu-
cedures).cose, especially if weakness, malaise, irrita-

bility, or fatigue occurs. Medication does not Pharmacokinetics
block dizziness or sweating as signs of hypo- Absorption: IV administration results in com-
glycemia. plete bioavailability.
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Distribution: Unknown. needed. Continuation of the infusion (at a rate of
Metabolism and Excretion: Cleared from 1.75 mg/kg/hr) for up to 4 hr post-procedure is B
plasma by a combination of renal mechanisms optional. If needed, the infusion may be contin-
and proteolytic breakdown. ued beyond this initial 4 hr at a rate of 0.2 mg/
Half-life: 25 min (increased in renal impair- kg/hr for up to 20 hr. Therapy should be initiat-
ment). ed prior to the procedure and given in conjunc-

tion with aspirin.TIME/ACTION PROFILE (anticoagulant
Renal Impairmenteffect)
IV (Adults): No reduction in the bolus dose is

ROUTE ONSET PEAK DURATION needed in any patient with renal impairment.
GFR 10–29 ml/min—Reduce infusion rate to 1IV immediate unknown 1–2 hr
mg/kg/hr; Dialysis-dependent patients (off

Contraindications/Precautions dialysis)—Reduce infusion rate to 0.25 mg/kg/
Contraindicated in: Active major bleeding; hr. ACT should be monitored in all patients with
Hypersensitivity. renal impairment.
Use Cautiously in: Any disease state associated Availability
with an increased risk of bleeding; Heparin-in- Powder for injection: 250 mg/vial.
duced thrombocytopenia or heparin-induced
thrombocytopenia-thrombosis syndrome; Pa- NURSING IMPLICATIONS
tients with unstable angina not undergoing

AssessmentPCTA; Patients with other acute coronary syn-
● Assess for bleeding. Most common is oozingdromes; Concurrent use with other platelet

from the arterial access site for cardiac cathe-aggregation inhibitors (safety not established);
terization. Arterial and venous punctures, IMRenal impairment (infusion rate reduction rec-
injections, and use of urinary catheters, naso-ommended if GFR <60 ml/min); Lactation,
tracheal intubation, and nasogastric tubesPedi: Safety not established; OB: Use only if
should be minimized. Noncompressible sitesclearly needed.
for IV access should be avoided. If bleedingAdverse Reactions/Side Effects
cannot be controlled with pressure, discon-CNS: headache, anxiety, insomnia, ner-
tinue bivalirudin immediately.vousness. CV: hypotension, bradycardia, hyper-

● Monitor vital signs. May cause bradycardia,tension. GI: nausea, abdominal pain, dyspepsia,
hypertension, or hypotension. An unex-vomiting. Hemat: BLEEDING. Local: injection site
plained decrease in blood pressure may indi-pain. MS: back pain. Misc: pain, fever, pelvic
cate hemorrhage.pain.

● Lab Test Considerations: Assess hemo-
Interactions globin, hematocrit, and platelet count prior
Drug-Drug: Risk of bleeding may be � by to bivalirudin therapy and periodically during
concurrent use of abciximab, heparin, low therapy. May cause � hemoglobin and he-
molecular weight heparins/heparinoids, matocrit. An unexplained � in hematocrit
ticlopidine, thrombolytics, or any other may indicate hemorrhage.
drugs that inhibit coagulation. ● Monitor ACT periodically in patients with re-
Drug-Natural Products: � risk of bleeding nal dysfunction.
with arnica, chamomile, clove, dong quai, Potential Nursing Diagnosesfeverfew, garlic, ginger, gingko, Panax

Ineffective tissue perfusion (Indications)ginseng, and others.
ImplementationRoute/Dosage
● Administer IV just prior to PTCA, in conjunc-IV (Adults): 0.75 mg/kg as a bolus injection,

tion with aspirin 300 mg to 325 mg/day. Dofollowed by a an infusion at a rate of 1.75 mg/
not administer IM.kg/hr for the duration of the PCI procedure. An
IV Administrationactivated clotting time (ACT) should be per-

formed 5 min after bolus dose and an additional ● Direct IV: (for bolus dose). Diluent: Re-
bolus dose of 0.3 mg/kg may be administered if constitute each 250-mg vial with 5 ml of ster-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ile water for injection. Reconstituted vials are the urgent need for revascularization pro-
stable for 24 hr if refrigerated. Further dilute cedures).
in 50 ml of D5W or 0.9% NaCl. Withdraw
bolus dose out of bag. Infusion is stable for HIGH ALERT
24 hr at room temperature. Concentra-

bleomycin (blee-oh-mye-sin)tion: Final concentration of infusion is 5 mg/
Blenoxaneml. Rate: Administer as a bolus injection.

● Intermittent Infusion: Diluent: Reconsti- Classification
tute each 250-mg vial as per the above direc- Therapeutic: antineoplastics
tions. Further dilute in 50 ml of D5W or 0.9% Pharmacologic: antitumor antibiotics
NaCl. If infusion is to be continued after 4 hr

Pregnancy Category D(at a rate of 0.2 mg/kg/hr), reconstituted vial
should be diluted in 500 ml of D5W or 0.9%

IndicationsNaCl. Infusion is stable for 24 hr at room tem-
Treatment of: Lymphomas, Squamous cell car-perature. Concentration: 5 mg/ml (for in-

fusion rate of 1.75 mg/kg/hr); 0.5 mg/ml (for cinoma, Testicular embryonal cell carcinoma,
infusion rate of 0.2 mg/kg/hr). Rate: Based Choriocarcinoma, Teratocarcinoma. Intra-
on patient’s weight (see Route/Dosage pleural administration to prevent the reaccumu-
section). lation of malignant effusions.

● Y-Site Compatibility: abciximab, amikacin, Action
aminophylline, ampicillin, ampicillin-sulbac- Inhibits DNA and RNA synthesis. Therapeutic
tam, atropine, azithromycin, aztreonam, bu- Effects: Death of rapidly replicating cells, par-
metanide, calcium gluconate, cefazolin, ce- ticularly malignant ones.
fepime, cefoperazone, cefotaxime, cefoxitin,

Pharmacokineticsceftazidime, ceftozoxime, ceftriaxone, cefu-
Absorption: Well absorbed from IM and sub-roxime, cimetidine, ciprofloxacin, clindamy-
cut sites. Absorption follows intrapleural and in-cin, dexamethasone sodium phosphate, di-
traperitoneal administration.goxin, diltiazem, diphenhydramine,
Distribution: Widely distributed, concentratesdopamine, doxycycline, droperidol, enapri-
in skin, lungs, peritoneum, kidneys, and lym-lat, epinephrine, epoprostenol, eptifibatide,
phatics.erythromycin, esmolol, famotidine, fentanyl,
Metabolism and Excretion: 60–70% excret-fluconazole, furosemide, gentamicin, halo-
ed unchanged by the kidneys.peridol, heparin, hydrocortisone, hydromor-
Half-life: 2 hr (increased in renal impair-phone, isoproterenol, labetalol, levofloxacin,
ment).lidocaine, lorazepam, magnesium sulfate,

meperidine, methylprednisolone, metoclo-
TIME/ACTION PROFILE (tumor response)pramide, metoprolol, metronidazole, midaz-

olam, milrinone, morphine, nitroglycerin, ni- ROUTE ONSET PEAK DURATION
troprusside, norepinephrine, phenylephrine,

IV, IM, 2–3 wk unknown unknownpiperacillin-tazobactam, potassium chloride,
Subcutprocainamide, promethazine, ranitidine, so-

dium bicarbonate, theophylline, ticarcillin- Contraindications/Precautions
clavulanate, tirofiban, tobramycin, trimetho- Contraindicated in: Hypersensitivity; OB, Lac-
prim/sulfamethoxazole, verapamil. tation: Potential for fetal, infant harm.

● Y-Site Incompatibility: alteplase, amiodar- Use Cautiously in: Renal impairment (dosage
one, amphotericin B, diazepam, prochlor- reduction required if <35 ml/min); Pulmonary
perazine, reteplase, vancomycin. impairment; Nonmalignant chronic debilitating

Patient/Family Teaching illness; Patients with childbearing potential;
● Inform patient of the purpose of bivalirudin. Geri: Increased risk of pulmonary toxicity and
● Instruct patient to notify health care profes- related decrease in renal function.

sional immediately if any bleeding is noted. Adverse Reactions/Side Effects
Evaluation/Desired Outcomes CNS: aggressive behavior, disorientation,
● Decreased acute ischemic complications in weakness. Resp: PULMONARY FIBROSIS,

patients with unstable angina (death, MI, or pneumonitis. CV: hypotension, peripheral vaso-
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constriction. GI: anorexia, nausea, stomatitis, toxicity occurs primarily in geriatric patients
(age 70 or older) who have received 400 orvomiting. Derm: hyperpigmentation, mucocu- B
more units or at lower doses in patients whotaneous toxicity, alopecia, erythema, rashes, ur-
received other antineoplastics or thoracic ra-ticaria, vesiculation. Hemat: anemia, leukope-
diation. May occur 4–10 wk after therapy.nia, thrombocytopenia. Local: pain at tumor
Discontinue and do not resume bleomycin ifsite, phlebitis at IV site. Metab: weight loss.
pulmonary toxicity occurs.Misc: ANAPHYLACTOID REACTIONS, chills, fever.

● Assess nausea, vomiting, and appetite. WeighInteractions
weekly. Modify diet as tolerated. AntiemeticsDrug-Drug: Hematologic toxicity � with con-
may be given before administration.current use of radiation therapy and other

● Lab Test Considerations: Monitor CBCantineoplastics. Concurrent use with cispla- before and periodically during therapy. Maytin � elimination of bleomycin and may � cause thrombocytopenia and leukopenia
toxicity. � risk of pulmonary toxicity with other (nadir occurs in 12 days and usually returns
antineoplastics or thoracic radiation thera- to pretreatment levels by day 17).
py. General anesthesia � the risk of pulmo-

● Monitor baseline and periodic renal and he-
nary toxicity. � risk of Raynaud’s syndrome patic function.
when used with vinblastine.

Potential Nursing Diagnoses
Route/Dosage Risk for injury (Side Effects)
Lymphoma patients should receive initial test Disturbed body image (Side Effects)
doses of 2 units or less for the first 2 doses.

ImplementationIV, IM, Subcut (Adults and Children):
● High Alert: Fatalities have occurred with0.25–0.5 unit/kg (10–20 units/m2) weekly or

chemotherapeutic agents. Before administer-twice weekly initially. If favorable response,
ing, clarify all ambiguous orders; double-lower maintenance doses given (1 unit/day or 5
check single, daily, and course-of-therapyunits/wk IM or IV). May also be given as contin-
dose limits; have second practitioner inde-uous IV infusion at 0.25 unit/kg or 15 units/m2/
pendently double-check original order andday for 4–5 days.
dose calculations.Intrapleural (Adults): 15–20 units instilled

● Solution should be prepared in a biologicfor 4 hr, then removed.
cabinet. Wear gloves, gown, and mask while

Availability handling medication. Discard equipment in
Injection: 15 units/vial, 30 units vial/. specially designated containers.

● Lymphoma patients should receive a 1- or 2-
NURSING IMPLICATIONS unit test dose 2–4 hrs before initiation of

therapy. Monitor closely for anaphylactic re-Assessment
action. May not detect reactors.

● Monitor vital signs before and frequently dur-
● Premedication with acetaminophen, cortico-ing therapy.

steroids, and diphenhydramine may reduce
● Assess for fever and chills. May occur 3–6 hr

drug fever and risk of anaphylaxis.after administration and last 4–12 hr.
● Reconstituted solution is stable for 24 hr at

● Monitor for anaphylactic (fever, chills, hypo-
room temperature and for 14 days if refrig-tension, wheezing) and idiosyncratic (confu-
erated.sion, hypotension, fever, chills, wheezing) re-

● IM, Subcut: Diluent: Reconstitute vial withactions. Keep resuscitation equipment and
1–5 ml of sterile water for injection, 0.9%medications on hand. Lymphoma patients are
NaCl, or bacteriostatic water for injection. Doat particular risk for idiosyncratic reactions
not reconstitute with diluents containing ben-that may occur immediately or several hours
zyl alcohol when used for neonates.after therapy, usually after the first or second
IV Administrationdose.

● Assess respiratory status for dyspnea and ● Direct IV: Diluent: Prepare IV doses by di-
rales/crackles. Monitor chest x-ray before luting 15-unit vial with at least 5 ml of 0.9%
and periodically during therapy. Pulmonary NaCl. Concentration: Further dilute dose

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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232 BRONCHODILATORS (XANTHINES)

in 50 to 1000 ml of D5W or 0.9% NaCl. Rate: BRONCHODILATORSAdminister slowly over 10 min.
(XANTHINES)

● Syringe Compatibility: cisplatin, cyclo-
phosphamide, doxorubicin, droperidol, fluo- aminophylline (am-in-off-i-lin)
rouracil, furosemide, heparin, leucovorin �Phyllocontin, Truphylline
calcium, methotrexate, metoclopramide, mi- theophylline (thee-off-i-lin)tomycin, vinblastine, vincristine.

�Apo-Theo LA, �Novo-Theophyl
● Y-Site Compatibility: allopurinol, amifos- SR, �PMS-Theophylline, �Pul-tine, aztreonam, cefepime, cisplatin, cyclo- mophylline, Quibron-T, Theo-phosphamide, doxorubicin, doxorubicin li- chron, Theo-24, Uniphylposome, droperidol, etoposide phosphate,

Classificationfilgrastim, fludarabine, fluorouracil, gemcita-
Therapeutic: bronchodilatorsbine, granisetron, heparin, leucovorin calci-
Pharmacologic: xanthinesum, melphalan, methotrexate, metoclopram-

ide, mitomycin, ondansetron, paclitaxel, Pregnancy Category C
piperacillin/tazobactam, sargramostim, teni-
poside, thiotepa, vinblastine, vincristine, vi- Indications
norelbine. Long-term control of reversible airway obstruc-

● Intrapleural: Dissolve 60 units in 50–100 tion caused by asthma or COPD. Increases dia-
ml of 0.9% NaCl. phragmatic contractility (aminophylline). Un-

● May be administered through thoracotomy labeled uses: Respiratory and myocardial
tube by physician. Position patient as di- stimulant in premature infant apnea (apnea of
rected. prematurity) (aminophylline).

Patient/Family Teaching Action
● Instruct patient to notify health care profes- Inhibit phosphodiesterase, producing in-

sional if fever, chills, wheezing, faintness, dia- creased tissue concentrations of cyclic adeno-
phoresis, shortness of breath, prolonged sine monophosphate (cAMP). Increased levels

of cAMP result in: Bronchodilation, CNS stimu-nausea and vomiting, or mouth sores occur.
lation, Positive inotropic and chronotropic ef-● Encourage patient not to smoke because this
fects, Diuresis, Gastric acid secretion. Thera-may worsen pulmonary toxicity.
peutic Effects: Bronchodilation.● Explain to the patient that skin toxicity may

manifest itself as skin sensitivity, hyperpig- Pharmacokinetics
mentation (especially at skin folds and points Absorption: Aminophylline releases theophyl-
of skin irritation), and skin rashes and thick- line after administration. Well absorbed from
ening. oral dosage forms; absorption from extended-

● Instruct patient to inspect oral mucosa for er- release dosage forms is slow but complete.
Distribution: Widely distributed; crosses theythema and ulceration. If ulceration occurs,
placenta; breast milk concentrations are 70% ofadvise patient to use sponge brush and rinse
plasma levels; not distributed into adiposemouth with water after eating and drinking.
tissue.Opioid analgesics may be required if pain in-
Metabolism and Excretion: Aminophylline isterferes with eating.
converted to theophylline; theophylline is 90%● Discuss with patient the possibility of hair
metabolized by the liver to several metabolitesloss. Explore coping strategies.
(including the active metabolites, caffeine and

● Advise patient of the need for contraception.
3–methylxanthine) which may accumulate in

● Instruct patient not to receive any vaccina-
neonates; metabolites are renally excreted; 10%tions without advice of health care profes-
excreted unchanged by the kidneys.sional. Half-life: Theophylline—Premature infants:

● Emphasize need for periodic lab tests to mon- 20–30 hr; Term infants: 11–25 hr; Children 1–
itor for side effects. 4 yr: 3.4 hr; Children 6–17 yr: 3.7 hr; Adults: 9–

Evaluation/Desired Outcomes 10 hr (increased in patients >60 yr, patients
● Decrease in tumor size without evidence of with CHF or liver disease; decreased in cigarette

hypersensitivity or pulmonary toxicity. smokers).
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vascular side effects. � serum levels and effec-TIME/ACTION PROFILE (bronchodilation)
tiveness with St. John’s wort. BROUTE ONSET† PEAK DURATION Drug-Food: Excessive regular intake of char-

Aminophyl- 15–60 min 1–2 hr 6–8 hr coal-broiled foods may � effectiveness.
line PO Route/DosageAminophyl- unknown 4–7 hr 8–12 hr

Dose should be determined by theophylline se-line PO–ER
Aminophyl- rapid end of in- 6–8 hr rum level monitoring. Loading dose should be

line IV fusion decreased or eliminated if theophylline prepa-
Theophylline rapid 1–2 hr 6 hr ration has been used in preceding 24 hr. Amino-PO

phylline is 80% theophylline (100 mg amino-Theophylline delayed 4–8 hr 8–24 hr
PO–ER phylline = 80 mg theophylline). Extended-

Theophylline rapid end of in- 6–8 hr release (controlled-release, sustained-release)
IV fusion products may be given q 8–24 hr, depending

upon the formulation.†Provided that a loading dose has been given and steady-
state blood levels exist

Aminophylline
Contraindications/Precautions PO (Adults and Children): See theophyllineContraindicated in: Hypersensitivity to ami- for oral doses.nophylline or theophylline. IV (Adults): Loading dose—6 mg/kg (4.7 mg/Use Cautiously in: CHF, liver disease, or hypo- kg of theophylline) given over 20–30 min, fol-thyroidism (dosage reduction required); Cardi- lowed by 0.7 mg/kg/hr (0.56 mg/kg/hr of theo-ac arrhythmias; Peptic ulcer disease; Seizure phylline) via continuous infusion (non-smok-disorder; OB: Has been used safely; Lactation: ers); an infusion rate of 0.9 mg/kg/hr (0.72 mg/Safety not established; Pedi: Dosage reduction kg/hr of theophylline) should be used forrequired in children <1 yr; Geri, OB: Dosage re- smokers.duction required due to enhanced potential for IV (Geriatric Patients and Adult Patientsadverse reaction. with Cor Pulmonale): Loading dose—6 mg/
Adverse Reactions/Side Effects kg (4.7 mg/kg of theophylline) given over 20–
CNS: SEIZURES, anxiety, headache, insomnia, irri- 30 min, followed by 0.6 mg/kg/hr (0.47 mg/kg/
tability. CV: ARRHYTHMIAS, tachycardia, angina, hr of theophylline) via continuous infusion.
palpitations. GI: nausea, vomiting, anorexia. IV (Adults with CHF or Liver Failure):
Neuro: tremor. Derm: rashes. Loading dose—6 mg/kg (4.7 mg/kg of theo-

phylline) given over 20–30 min, followed by 0.5Interactions
mg/kg/hr (0.39 mg/kg/hr of theophylline) viaDrug-Drug: Additive CV and CNS side effects
continuous infusion.with adrenergics (sympathomimetic). May
IV (Children 12–16 yr): Loading dose: 6 mg/� the therapeutic effect of lithium and phe-
kg (4.7 mg/kg of theophylline) given over 20–nytoin. Nicotine (cigarettes, gum, transder-
30 min, followed by 0.7 mg/kg/hr (0.56 mg/kg/mal patches), barbiturates, phenytoin, nevi-
hr of theophylline) via continuous infusion.rapine and rifampin may � metabolism and
IV (Children 9–12 yr): Loading dose: 6 mg/may � effectiveness. Erythromycin, beta
kg (4.7 mg/kg of theophylline) given over 20–blockers, clarithromycin, calcium channel
30 min, followed by 0.9 mg/kg/hr (0.72 mg/kg/blockers, cimetidine, doxycycline, estro-
hr of theophylline) via continuous infusion.gens, hormonal contraceptives,
IV (Children 1–9 yr): Loading dose: 6 mg/kgdisulfiram, fluvoxamine, isoniazid, keto-
(4.7 mg/kg of theophylline) given over 20–30conazole, mexiletine, nefazodone, prote-
min, followed by 1–1.2 mg/kg/hr (0.8–0.96ase inhibitors, quinidine, some fluoroqui-
mg/kg/hr of theophyllne) via continuous in-nolones, and large doses of allopurinol �
fusion.metabolism and may lead to toxicity.
IV (Children 6 mo–1 yr): Loading dose: 6Drug-Natural Products: Caffeine-containing
mg/kg (4.7 mg/kg of theophylline) given overherbs (cola nut, guarana, mate, tea, coffee)

may � serum levels and risk of CNS and cardio- 20–30 min, followed by 0.6–0.7 mg/kg/hr

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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(0.48–0.56 mg/kg/hr of theophylline) via con- NURSING IMPLICATIONS
tinuous infusion. AssessmentIV (Infants 6 wk–6 mo): Loading dose—6

● Assess blood pressure, pulse, respiratory sta-mg/kg (4.7 mg/kg of theophylline) given over
tus (rate, lung sounds, use of accessory mus-20–30 min, followed by 0.5 mg/kg/hr (0.4 mg/
cles, number and severity of apnea spells inkg/hr of theophylline) via continuous infusion.
infants) before and throughout therapy. En-

Theophylline sure that oxygen therapy is correctly institut-
ed during acute asthma attacks.PO (Adults Healthy, Non-smoking): Load-

ing dose—5 mg/kg, followed by 10 mg/kg/day ● Monitor intake and output ratios for an in-
divided q 8–12 hr (not to exceed 900 mg/day). crease in diuresis or fluid overload.
PO (Adults with CHF, Cor Pulmonale, or ● Patients with a history of cardiovascular
Liver Dysfunction): Loading dose—5 mg/kg, problems should be monitored for chest pain
followed by 5 mg/kg/day divided q 8–12 hr (not and ECG changes (PACs, supraventricular
to exceed 400 mg/day). tachycardia, PVCs, ventricular tachycardia).
PO (Children 12–16 yr, Non-smoking): Resuscitative equipment should be readily
Loading dose—5 mg/kg, followed by 13 mg/ available.
kg/day divided q 8–12 hr.

● Monitor pulmonary function tests before and
PO (Children 9–12 yr, adolescent and periodically during therapy to determine
adult smokers <50 yr): Loading dose—5 therapeutic efficacy in patients with chronic
mg/kg, followed by 16 mg/kg/day divided q 8– bronchitis or emphysema.
12 hr.

● Lab Test Considerations: Monitor ABGs,
PO (Children 1–9 yr): Loading dose—5 mg/ acid-base, and fluid and electrolyte balance
kg, followed by 20–24 mg/kg/day divided q 8– in patients receiving parenteral therapy or
12 hr. whenever required by patient’s condition.
PO (Infants 6 mo–1 yr): Loading dose—5

● Toxicity and Overdose: Monitor drug lev-
mg/kg, followed by 12–18 mg/kg/day divided q els routinely, especially in patients requiring
6–8 hr. high doses or during prolonged intensivePO (Infants 6 wk–6 mo): Loading dose—5 therapy. Serum sample should be obtained atmg/kg, followed by 10 mg/kg/day divided q 6–8 time of peak absorption. Peak levels shouldhr.

be evaluated 30 min after a 30 min IV loadingPO (Neonates up to 6 wks): Loading dose—
dose, 12–24 hr after initiation of a continu-4 mg/kg, followed by 4 mg/kg/day divided q 12
ous infusion, 1–2 hr after rapid-acting oralhr.
forms, and 4–12 hr after extended-releaseIV (Adults and Children): See aminophylline
oral forms. Therapeutic plasma levels rangefor IV doses.
from 10–15 mcg/ml for asthma and 6–14

Availability mcg/ml for apnea of prematurity. Drug levels
in excess of 20 mcg/ml are associated withAminophylline

Tablets: 100 mg, 200 mg. Extended-release toxicity. Caffeine ingestion may falsely elevate
tablets: �225 mg, �350 mg. Oral solution: drug concentration levels: Observe patient for
105 mg/5 ml. Suppositories: 250 mg, 500 mg. symptoms of drug toxicity (anorexia, nausea,
Injection: 25 mg/ml. vomiting, stomach cramps, diarrhea, confu-

sion, headache, restlessness, flushing, in-Theophylline
creased urination, insomnia, tachycardia, ar-Sustained-release tablets (8–12 hr): 300
rhythmias, seizures). Notify physician ormg. Extended-release tablets (12–24 hr):
other health care professional immediately if100 mg, 200 mg, 300 mg, 450 mg. Controlled-
these occur. Tachycardia, ventricular ar-release tablets (24 hr): 400 mg, 600 mg. Ex-
rhythmias, or seizures may be the first sign oftended-release capsules (12 hr): 125 mg,
toxicity. Geri: Patients over 60 yr have in-200 mg, 300 mg. Extended-release capsules
creased risk of toxicity and sensitivity to toxic(24 hr): 100 mg, 200 mg, 300 mg, 400 mg.
effects due to age-related pharmacodynamicElixir (orange/raspberry, mixed fruit, and
and pharmacokinetic changes. Theophyllineother flavors): 80 mg/15 ml. Injection (with
doses should not exceed 400 mg/d. Assessdextrose): 0.8 mg/ml, 1.6 mg/ml, 2 mg/ml,

3.2 mg/ml, 4 mg/ml. frequently.
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Potential Nursing Diagnoses continuous infusion in larger volume. Rate:
Ineffective airway clearance (Indications) See Route and Dosage section for rates. B
Activity intolerance (Indications) ● Syringe Compatibility: heparin, metoclo-

pramide.Implementation
● Syringe Incompatibility: doxapram.

● Administer around the clock to maintain
● Y-Site Compatibility: allopurinol, amifos-therapeutic plasma levels. Once-a-day doses

tine, amphotericin B cholesteryl sulfate com-should be administered in the morning.
plex, ceftazidime, cimetidine, cladribine, do-

● Do not refrigerate elixirs; crystals may form.
cetaxel, doxorubicin liposome, enalaprilat,Crystals should dissolve when liquid is
esmolol, etoposide, famotidine, filgrastim,warmed to room temperature.
fluconazole, fludarabine, foscarnet, gemcita-

● Wait at least 4–6 hr after stopping IV therapy
bine, granisetron, inamrinone, labetalol,to begin immediate-release oral dosage; for
melphalan, meropenem, morphine, paclitax-extended-release oral dosage form, give first
el, pancuronium, piperacillin/tazobactam,oral dose at time of IV discontinuation.
potassium chloride, propofol, ranitidine,

● PO: Administer oral preparations with food
remifentanil, sargramostim, tacrolimus, teni-or a full glass of water to minimize GI irrita-
poside, thiotepa, tolazoline, vecuronium, vi-tion. Food slows, but does not reduce, the ex- tamin B complex with vitamin C.tent of absorption. May be administered 1 hr

● Y-Site Incompatibility: amiodarone, ci-before or 2 hr after meals for more rapid ab- profloxacin, dobutamine, hydralazine, on-sorption. Swallow tablets whole; do not dansetron, vinorelbine, warfarin.crush, break, or chew enteric-coated or ex-
● Additive Incompatibility: Admixing is not

tended-release tablets (extended-release tab- recommended because of dose titration and
lets may be broken if scored). Pedi: Use cal- incompatibilities.
ibrated measuring device to ensure accurate

Theophyllinedose of liquid preparations.
IV AdministrationAminophylline

● Continuous Infusion: Premixed IV theo-IV Administration
phylline and 5% dextrose are packed in a

● IV: Diluent: May be diluted in D5W, D10W, moisture-barrier overwrap. Remove immedi-
D20W, 0.9% NaCl, 0.45% NaCl, D5/0.9% ately before administration and squeeze bag
NaCl, D5/0.45% NaCl, D5/0.25% NaCl, or LR. to check for leaks. Discard if solution is not
Concentration: 1 mg/ml (maximum 25 clear.
mg/ml). Mixture is stable for 24 hr if refrig-

● Loading Dose: Administer over 20–30 min.
erated. If patient has had another form of theophyl-

● Do not administer discolored or precipitated line before loading dose, serum theophylline
solution. Flush main IV line before adminis- level should be obtained and loading dose
tration. proportionately reduced. Rate: Do not ex-

● If extravasation occurs, local injection of 1% ceed 20–25 mg/min. Rapid administration
procaine and application of heat may relieve may cause chest pain, dizziness, hypotension,
pain and promote vasodilation. Loading tachypnea, flushing, arrhythmias, or a reac-
Dose. Administer over 20–30 min. Rate: Do tion to the solution or administration tech-
not exceed 20–25 mg/min in adults or 0.36 nique (chills; fever; redness, pain, or swelling
mg/kg/min in children. Administer via infu- at injection site). Infusion rate may be in-
sion pump to ensure accurate dosage. Rapid creased after 12 hr. Administer via infusion
administration may cause chest pain, diz- pump to ensure accurate dosage. Monitor
ziness, hypotension, tachypnea, flushing, ar- ECG continuously; tachyarrhythmias may
rhythmias, or a reaction to the solution or ad- occur.
ministration technique (chills; fever; redness, ● Y-Site Compatibility: acyclovir, ampicillin,
pain, or swelling at injection site). ampicillin/sulbactam, aztreonam, cefazolin,

● Continuous Infusion: Usually given as a cefotetan, ceftazidime, ceftriaxone, cimeti-
loading dose in a small volume followed by dine, cisatracurium, clindamycin, diltiazem,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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dobutamine, dopamine, doxycycline, eryth- bumetanideromycin lactobionate, famotidine, flucona-
(byoo-met-a-nide)zole, gentamicin, haloperidol, heparin, hy-
Bumex, �Burinexdrocortisone sodium succinate, lidocaine,

methyldopate, methylprednisolone sodium Classificationsuccinate, metronidazole, midazolam, milri- Therapeutic: diuretics
none, nafcillin, nitroglycerin, nitroprusside, Pharmacologic: loop diuretics
penicillin G potassium, piperacillin, potassi-
um chloride, ranitidine, remifentanil, ticar- Pregnancy Category C
cillin, ticarcillin/clavulanate, tobramycin,
vancomycin. Indications

● Y-Site Incompatibility: hetastarch, phe- Edema due to heart failure, hepatic disease, or
nytoin. renal impairment.

● Additive Incompatibility: Admixing is not
Actionrecommended because of dose titration and
Inhibits the reabsorption of sodium and chlo-incompatibilities.
ride from the loop of Henle and distal renal tu-Patient/Family Teaching
bule. Increases renal excretion of water, sodi-● Emphasize the importance of taking only the
um chloride, magnesium, potassium, andprescribed dose at the prescribed time inter-
calcium. Effectiveness persists in impaired renalvals. Missed doses should be taken as soon as
function. Therapeutic Effects: Diuresis andpossible or omitted if close to next dose.

● Encourage the patient to drink adequate liq- subsequent mobilization of excess fluid (ede-
uids (2000 ml/day minimum) to decrease the ma, pleural effusions).
viscosity of the airway secretions. Pharmacokinetics

● Advise patient to avoid OTC cough, cold, or
Absorption: Well absorbed after oral or IM ad-breathing preparations without consulting
ministration.health care professional. These medications
Distribution: Widely distributed.may increase side effects and cause ar-
Protein Binding: 72–96%.rhythmias.
Metabolism and Excretion: Partially metabo-● Encourage patients not to smoke. A change in
lized by liver; 50% eliminated unchanged bysmoking habits may necessitate a change in
kidneys and 20% excreted in feces.dosage.

● Advise patient to minimize intake of xanthine- Half-life: 60–90 min (6 hr in neonates).
containing foods or beverages (colas, coffee,

TIME/ACTION PROFILE (diuretic effect)chocolate) and not to eat charcoal-broiled
foods daily.

ROUTE ONSET PEAK DURATION
● Instruct patient not to change brands without

PO 30–60 min 1–2 hr 4–6 hrconsulting health care professional.
IM 30–60 min 1–2 hr 4–6 hr● Advise patient to contact health care profes-
IV 2–3min 15–45 min 2–3 hrsional promptly if the usual dose of medica-

tion fails to produce the desired results, Contraindications/Precautionssymptoms worsen after treatment, or toxic ef-
Contraindicated in: Hypersensitivity; Cross-fects occur.
sensitivity with thiazides and sulfonamides may

● Emphasize the importance of having serum
occur; Hepatic coma or anuria.levels routinely tested every 6–12 mo.
Use Cautiously in: Severe liver disease (mayEvaluation/Desired Outcomes precipitate hepatic coma; concurrent use with

● Increased ease in breathing. potassium-sparing diuretics may be necessary);
● Clearing of lung fields on auscultation.

Electrolyte depletion; Diabetes mellitus; In-
● Respiratory and myocardial stimulation in

creasing azotemia; Lactation, Pedi: Safety not es-apnea of infancy (aminophylline).
tablished; bumetanide is a potent displacer of
bilirubin and should be used cautiously in criti-budesonide, See CORTICOSTEROIDS
cally ill or jaundiced neonates because of risk of(INHALATION), CORTICOSTEROIDS
kernicterus. Injection contains benzyl alcohol,(NASAL), CORTICOSTEROIDS
which may cause gasping syndrome in neo-(SYSTEMIC).
nates; Geri: May have increased risk of side ef-
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fects, especially hypotension and electrolyte im- icity due to potassium-depleting effect of
balance, at usual doses. diuretic. Potassium supplements or potassi- B

um-sparing diuretics may be used concur-Adverse Reactions/Side Effects
rently to prevent hypokalemia.CNS: dizziness, encephalopathy, headache.

● Assess patient for tinnitus and hearing loss.EENT: hearing loss, tinnitus. CV: hypotension.
Audiometry is recommended for patients re-GI: diarrhea, dry mouth, nausea, vomiting. GU:
ceiving prolonged high-dose IV therapy.excessive urination. Derm: photosensitivity,
Hearing loss is most common after rapid orpruritis, rash. Endo: hyperglycemia, hyperuri-
high-dose IV administration in patients withcemia. F and E: dehydration, hypocalcemia, hy-
decreased renal function or those taking oth-pochloremia, hypokalemia, hypomagnesemia,
er ototoxic drugs.hyponatremia, hypovolemia, metabolic alkalo-

● Assess for allergy to sulfonamides.sis. MS: arthralgia, muscle cramps, myalgia.
● Geri: Diuretic use is associated with in-Misc: increased BUN.

creased risk for falls in older adults. Assess
Interactions falls risk and implement fall prevention
Drug-Drug: � hypotension with antihyper- strategies.
tensives, nitrates, or acute ingestion of alco- ● Lab Test Considerations: Monitor elec-
hol. � risk of hypokalemia with other diuret- trolytes, renal and hepatic function, serum
ics, amphotericin B, stimulant laxatives, glucose, and uric acid levels before and peri-
and corticosteroids. Hypokalemia may � odically during therapy. May cause � serum
risk of digoxin toxicity and � risk of arrhyth- sodium, potassium, calcium, and magnesium
mia in patients taking drugs that prolong the QT concentrations. May also cause � BUN, se-
interval. � lithium excretion, may cause lith- rum glucose, creatinine, and uric acid levels.
ium toxicity. � risk of ototoxicity with amino- Potential Nursing Diagnosesglycosides. NSAIDS � effects of bumetanide. Excess fluid volume (Indications)
Route/Dosage Risk for deficient fluid volume (Side Effects)
PO (Adults): 0.5–2 mg/day given in 1–2 Implementation
doses; titrate to desired response (maximum

● Do not confuse Bumex (bumetanide) with
daily dose = 10 mg/day). Buprenex (buprenorphine).
IM, IV (Adults): 0.5–1 mg/dose, may repeat q

● If administering twice daily, give last dose no
2–3 hr as needed (up to 10 mg/day). later than 5pm to minimize disruption of
Availability (generic available) sleep cycle.
Tablets: 0.5 mg, 1 mg, 2 mg, �5 mg. Cost: ● IV is preferred over IM for parenteral admin-
Generic—0.5 mg $37.32/100, 1 mg $31.31/ istration.
100, 2 mg $49.97/100. Injection: 0.25 mg/ml. ● PO: May be taken with food to minimize gas-

tric irritation.
NURSING IMPLICATIONS IV Administration
Assessment ● Direct IV: Diluent: Administer undiluted.
● Assess fluid status during therapy. Monitor Concentration: 0.25 mg/ml. Rate:

daily weight, intake and output ratios, amount Administer slowly over 1–2 min.
and location of edema, lung sounds, skin tur- ● Continuous Infusion: Diluent: May dilute
gor, and mucous membranes. Notify physi- in D5W or 0.9% NaCl. May also administer as
cian or other health care professional if undiluted drug. Protect from light. Concen-
thirst, dry mouth, lethargy, weakness, hypo- tration: Not to exceed 0.25 mg/ml. Rate:
tension, or oliguria occurs. Infuse over 5 min. May be administered over

● Monitor blood pressure and pulse before and 12 hr for patients with renal impairment.
during administration. Monitor frequency of ● Y-Site Compatibility: acyclovir, amikacin,
prescription refills to determine compliance. aminophylline, amiodarone, atropine, az-

● Assess patients receiving digoxin for anorex- treonam, bivalirudin, calcium chloride, calci-
ia, nausea, vomiting, muscle cramps, pares- um gluconate, caspofungin, cefazolin, cefep-
thesia, and confusion. � risk of digoxin tox- ime, cefotaxime, cefoxitin, ceftazidime,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ceftizoxime, ceftriaxone, cefuroxime, chlor- ● Advise patient to contact health care profes-
amphenicol, cimetidine, cisatracurium, clin- sional immediately if muscle weakness,
damycin, cyclosporine, daptomycin, dexa- cramps, nausea, dizziness, numbness, or tin-
methasone, dexmedetomidate, digoxin, gling of extremities occurs.
diltiazem, diphenhydramine, dobutamine, ● Advise patients with diabetes to monitor
dopamine, doxycycline, enalaprilat, epineph- blood glucose closely; may cause increased
rine, ertapenem, erythromycin, esmolol, fam- levels.
otidine, fentanyl, filgrastim, fluconazole, gen- ● Emphasize the importance of routine follow-
tamicin, granisetron, heparin, up examinations.
hydrocortisone sodium succinate, hydromor-

● Geri: Caution older patients or their caregiv-
phone, imipenem, insulin, isoproterenol, ke- ers about increased risk for falls. Suggest
torolac, labetalol, levofloxacin, lidocaine, li- strategies for fall prevention.
nezolid, lorazepam, magnesium sulfate,

Evaluation/Desired Outcomesmeperidine, methylprednisolone sodium
● Decrease in edema.succinate, metoclopramide, metoprolol, me-
● Decrease in abdominal girth and weight.tronidazole, micafungin, milrinone, mor-
● Increase in urinary output.phine, nafcillin, nitroglycerin, nitroprusside,

norepinephrine, ondansetron, palonosetron,
pantoprazole, penicillin G potassium, phenyl- bupivacaine, See EPIDURAL LOCAL
ephrine, phytonadione, piperacillin/tazobac- ANESTHETICS.
tam, potassium chloride, procainamide, pro-
methazine, propofol, propranolol,
protamine, ranitidine, rifampin, sodium bi- HIGH ALERT
carbonate, tacrolimus, ticarcillin/clavula-

buprenorphinenate, tirofiban, tobramycin, vancomycin, va-
(byoo-pre-nor-feen)sopressin, verapamil, voriconazole.
Buprenex, Subutex● Y-Site Incompatibility: diazepam, fenoldo-

pam, ganciclovir, haloperidol, nesiritide, Classification
phenytoin, quinupristin/dalfopristin, sulfam- Therapeutic: opioid analgesics
ethoxazole/trimethoprim. Pharmacologic: opioid agonists/antag-

onistsPatient/Family Teaching
● Instruct patient to take bumetanide as direct- Schedule III

ed. Take missed doses as soon as possible; do
Pregnancy Category Cnot double doses.

● Caution patient to change positions slowly to
Indicationsminimize orthostatic hypotension. Caution

patient that drinking alcohol, exercising dur- IM, IV: Management of moderate to severe
ing hot weather, or standing for long periods acute pain. SL: Treatment of opioid depen-
may enhance orthostatic hypotension. dence; suppresses withdrawal symptoms in

● Instruct patient to consult health care profes- opioid detoxification.
sional regarding a diet high in potassium. See ActionAppendix L.

Binds to opiate receptors in the CNS. Alters the
● Advise patient to contact health care profes-

perception of and response to painful stimulisional of gain more than 3 lbs in one day.
while producing generalized CNS depression.

● Advise patient to consult health care profes-
Has partial antagonist properties that may resultsional before taking Rx, OTC, or herbal prod-
in opioid withdrawal in physically dependentucts concurrently with therapy.
patients when used as an analgesic. Therapeu-● Instruct patient to notify health care profes-
tic Effects: IM, IV: Decreased severity ofsional of medication regimen before treat-
pain. SL: Suppression of withdrawal symptomsment or surgery.
during detoxification and maintenance from● Caution patient to use sunscreen and protec-
heroin or other opioids. Produces a relativelytive clothing to prevent photosensitivity re-
mild withdrawal compared to other agents.actions.
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Pharmacokinetics alcohol, antihistamines, antidepressants,
Absorption: Well absorbed after IM and SL and sedative/hypnotics. May � effectiveness B
use; IV administration results in complete bio- of other opioid analgesics. Inhibitors of the
availability. CYP3A4 enzyme system including azole anti-
Distribution: Crosses the placenta; enters fungals (itraconazole, ketoconazole),
breast milk. CNS concentration is 15–25% of erythromycin protease inhibitor antire-
plasma. trovirals (ritonavir, indinavir, saquinavir)
Protein Binding: 96%. � blood levels and effects; dose reduction may
Metabolism and Excretion: Metabolized by be necessary during concurrent use. Inducers

of the CYP3A4 enzyme system including car-the liver mostly via the CYP3A4 enzyme system;
bamazepine, rifampin, or phenytoin �one metabolite is active.
blood levels and effects; dose modification mayHalf-life: 2–3 hr (parenteral).
be necessary during concurrent use. Concur-

TIME/ACTION PROFILE (analgesia) rent abuse of IV buprenorphine and benzodi-
azepines may result in coma and death.

ROUTE ONSET PEAK DURATION Drug-Natural Products: Concomitant use of
IM 15 min 60 min 6 hr† kava kava, valerian, chamomile, or hops
IV rapid less than 60 6 hr† can � CNS depression.

min
Route/Dosage

†4–5 hr in children
AnalgesiaContraindications/Precautions
IM, IV (Adults): 0.3 mg q 4–6 hr as needed.Contraindicated in: Hypersensitivity; Lacta-
May repeat initial dose after 30 min (up to 0.3tion: Enters breast milk; avoid use or discontin-
mg q 4 hr or 0.6 mg q 6 hr); 0.6-mg dosesue nursing.
should be given only IM.Use Cautiously in: Increased intracranial
IM, IV (Children 2–12 yr): 2–6 mcg (0.002–pressure; Severe renal, hepatic, or pulmonary
0.006 mg)/kg q 4–6 hr.disease; Hypothyroidism; Adrenal insufficiency;
Treatment of opioid dependenceAlcoholism; Debilitated patients (dose reduc-

tion required); Undiagnosed abdominal pain; SL (Adults): 12–16 mg/day as a single dose.
Prostatic hyperplasia; OB: Safety not estab- Availability
lished; neonatal withdrawal may occur in infants Sublingual tablets: 2 mg, 8 mg. In combi-
born to patients receiving SL buprenorphine nation with: naloxone (Suboxone). See Ap-
during pregnancy; Geri: Dose reduction re- pendix B. Injection: 300 mcg (0.3 mg)/ml.
quired.

NURSING IMPLICATIONSAdverse Reactions/Side Effects
CNS: confusion, dysphoria, hallucinations, se- Assessmentdation, dizziness, euphoria, floating feeling,

● Pain: Assess type, location, and intensity ofheadache, unusual dreams. EENT: blurred vi- pain before and 1 hr after IM and 5 min
sion, diplopia, miosis (high doses). Resp: res- (peak) after IV administration. When titrating
piratory depression. CV: hypertension, hypoten- opioid doses, increases of 25–50% should be
sion, palpitations. GI: nausea, constipation, dry administered until there is either a 50% re-
mouth, ileus, vomiting. GU: urinary retention. duction in the patient’s pain rating on a nu-
Derm: sweating, clammy feeling. Misc: physi- merical or visual analogue scale or the pa-
cal dependence, psychological dependence, tol- tient reports satisfactory pain relief. A repeat
erance. dose can be safely administered at the time of
Interactions the peak if previous dose is ineffective and
Drug-Drug: Use with extreme caution in pa- side effects are minimal. Single doses of 600
tients receiving MAO inhibitors (� CNS and mcg (0.6 mg) should be administered IM.
respiratory depression and hypotension � bu- Patients requiring doses higher than 600 mcg
prenorphine dose by 50%; may need to � (0.6 mg) should be converted to an opioid
MAO inhibitor dose). � CNS depression with agonist. Buprenorphine is not recommended

� = Canadian drug name.
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for prolonged use or as first-line therapy for ventilation, oxygen, IV fluids, and vaso-
pressors.acute or cancer pain.

● An equianalgesic chart (see Appendix J) Potential Nursing Diagnoses
should be used when changing routes or Acute pain (Indications)
when changing from one opioid to another. Risk for injury (Side Effects)

● Assess level of consciousness, blood pres- Ineffective coping (Indications)
sure, pulse, and respirations before and peri-

Implementationodically during administration. If respiratory
● High Alert: Accidental overdosage of opioidrate is <10/min, assess level of sedation.

analgesics has resulted in fatalities. BeforeDose may need to be decreased by 25–50%. administering, clarify all ambiguous orders;Buprenorphine 0.3–0.4 mg has approxi- have second practitioner independently
mately equal analgesic and respiratory de- check original order, dose calculations,
pressant effects to morphine 10 mg. route of administration, and infusion pump

● Assess previous analgesic history. Antagonis- programming. Do not confuse Buprenex (bu-
tic properties may induce withdrawal symp- prenorphine) with Bumex (bumetanide).
toms (vomiting, restlessness, abdominal

● Pain: Explain therapeutic value of medica-
cramps, increased blood pressure and tem- tion before administration to enhance the an-
perature) in patients who are physically de- algesic effect.
pendent on opioid agonists. Symptoms may ● Regularly administered doses may be more
occur up to 15 days after discontinuation and effective than prn administration. Analgesic is
persist for 1–2 wk. more effective if given before pain becomes

● Buprenorphine has a lower potential for de- severe.
pendence than other opioids; however, pro- ● Coadministration with nonopioid analgesics
longed use may lead to physical and psycho- has additive effects and may permit lower
logical dependence and tolerance. This opioid doses. SL: Administer sublingually.
should not prevent patient from receiving ad- Usually takes 2–10 min for tablets to dissolve.
equate analgesia. Most patients receiving bu- If more than one tablet is prescribed, place
prenorphine for pain do not develop psycho- multiple tablets under the tongue or 2 at a
logical dependence. If tolerance develops, time until all tablets are dissolved. Do not
changing to an opioid agonist may be re- chew or swallow; decreases amount of medi-

cation absorbed.quired to relieve pain.
● IM: Administer IM injections deep into well-● Opioid Dependence: Assess patient for

developed muscle. Rotate sites of injections.signs and symptoms of opioid withdrawal be-
fore and during therapy. IV Administration

● Lab Test Considerations: May cause �
● Direct IV: May give IV undiluted. High

serum amylase and lipase levels. Alert: Administer slowly. Rapid administra-
● Monitor liver function tests prior to and peri- tion may cause respiratory depression, hypo-

odically during therapy for opioid depen- tension, and cardiac arrest. Rate: Give over
dence. at least 2 minutes.

● Toxicity and Overdose: If an opioid an-
● Syringe Compatibility: glycopyrrolate,

tagonist is required to reverse respiratory de- heparin, midazolam.
pression or coma, naloxone (Narcan) is the ● Y-Site Compatibility: allopurinol, amifos-
antidote. Dilute the 0.4-mg ampule of nalox- tine, aztreonam, cefipime, cisatracurium, cla-
one in 10 ml of 0.9% NaCl and administer 0.5 dribine, docetaxel, etoposide phosphate, fil-
ml (0.02 mg) by direct IV push every 2 min. grastim, granisetron, linezolid, melphalan,
For children and patients weighing <40 kg, oxaliplatin, pemetrexed, piperacillin/tazo-
dilute 0.1 mg of naloxone in 10 ml of 0.9% bactam, propofol, remifentanil, teniposide,
NaCl for a concentration of 10 mcg/ml and thiotepa, vinorelbine.
administer 0.5 mcg/kg every 1–2 min. Titrate ● Y-Site Incompatibility: amphotericin B
dose to avoid withdrawal, seizures, and se- cholesteryl sulfate, doxorubicin liposome,
vere pain. Naloxone may not completely re- lansoprazole.
verse respiratory depressant effects of bupre- ● Solution Compatibility: 0.9% NaCl, D5W,
norphine; may require mechanical D5/0.9% NaCl, lactated Ringer’s injection,
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Ringer’s injection. Opioid Dependence. Must ● Caution patient that injection of Suboxone
be prescribed by health care professional can lead to bad withdrawal symptoms. B
with special training. Induction is usually ● Advise patient if admitted to the emergency
started with buprenorphine (Subutex) over room to inform treating physician and emer-
3–4 days. Initial dose should be administered gency room staff of physical dependence on
at least 4 hr after last opioid dose and prefer- opioids and of treatment regimen.
ably when early signs of opioid whitdrawal ● Advise patient to notify health care profes-
appear. Once patient is on a stable dose, sional promptly if faintness, dizziness, confu-
maintenance therapy with buprenorphine/ sion, slowed breathing, skin or whites of eyes
naloxone (Suboxone) is preferred for contin- turn yellow, urine turns dark, light colored
ued, unsupervised treatment. stools, decreased appetite, nausea, or

abdominal pain occur.Patient/Family Teaching
● Medication may cause drowsiness or diz- Evaluation/Desired Outcomes

ziness. Advise patient to call for assistance ● Decrease in severity of pain without a signifi-
when ambulating and to avoid driving or oth- cant alteration in level of consciousness or
er activities requiring alertness until response respiratory status.
to medication is known.

● Suppression of withdrawal symptoms during
● Advise patient to avoid concurrent use of al- detoxification and maintenance from heroin

cohol or other CNS depressants. or other opioids.
● Advise patient to notify health care profes-

sional before taking other Rx or OTC medica-
tion or herbal products. buPROPion

● Pain: Instruct patient on how and when to (byoo-proe-pee-on)
ask for pain medication. Wellbutrin, Wellbutrin SR, Well-

● Encourage patients on bedrest to turn, cough, butrin XL, Zyban
and deep-breathe every 2 hr to prevent at-

Classificationelectasis. Therapeutic: antidepressants
● Instruct patient to change positions slowly to Pharmacologic: aminoketones

minimize orthostatic hypotension.
Pregnancy Category B● Advise patient that good oral hygiene, fre-

quent mouth rinses, and sugarless gum or
candy may decrease dry mouth. Indications

● Opioid Dependence: Instruct patient in the Treatment of depression (with psychotherapy).
correct use of medication; directions for use Depression in patient with seasonal affective dis-
must be followed exactly. Medication must be order (XL only). Smoking cessation (Zyban
used regularly, not occasionally. Take missed only). Unlabeled uses: Treatment of ADHD in
doses as soon as remembered; if almost time adults (SR only). To increase sexual desire in
for next dose, skip missed dose and return to women.
regular dosing schedule. Do not take 2 doses Action
at once unless directed by health care profes- Decreases neuronal reuptake of dopamine in
sional. Do not discontinue use without con- the CNS. Diminished neuronal uptake of seroto-
sulting health care professional; abrupt dis- nin and norepinephrine (less than tricyclic anti-continuation may cause withdrawal

depressants). Therapeutic Effects: Dimin-symptoms. If medication is discontinued,
ished depression. Decreased craving forflush unused tablets down the toilet.
cigarettes.

● Caution patient that buprenorphine may be a
Pharmacokineticstarget for people who abuse drugs; store
Absorption: Although well absorbed, rapidlymedications in a safe place to protect them
and extensively metabolized by the liver.from theft. Selling or giving this medication to

others is against the law. Distribution: Unknown.

� = Canadian drug name.
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Metabolism and Excretion: Extensively me- Blood levels � by ritonavir (avoid concurrent
use). Carbamazepine may � blood levelstabolized by the liver. Some conversion to active
and effectiveness. Concurrent use with nicotinemetabolites.
replacement may cause hypertension. � risk ofHalf-life: 14 hr (active metabolites may have
bleeding with warfarin. Bupropion and one oflonger half-lives).
its metabolites inhibit the CYP2D6 enzyme sys-

TIME/ACTION PROFILE (antidepressant tem and may � levels and risk of toxicity from
effect) antidepressants (SSRIs and tricyclic), some

beta blockers, antiarrhythmics, and anti-
ROUTE ONSET PEAK DURATION psychotics.
PO 1–3 wk unknown unknown Route/Dosage
Contraindications/Precautions Depression
Contraindicated in: Hypersensitivity; History PO (Adults): Immediate-release—100 mg
of bulimia, and anorexia nervosa; Concurrent twice daily initially; after 3 days may increase to
MAO inhibitor or ritonavir therapy; Lactation: 100 mg 3 times daily; after at least 4 wk of thera-
Secreted in breast milk; potential for serious ad- py, may increase up to 450 mg/day in divided
verse reactions in nursing infants. Discontinue doses (not to exceed 150 mg/dose; wait at least
nursing or discontinue drug. 6 hr between doses at the 300 mg/day dose or at
Use Cautiously in: Renal/hepatic impairment least 4 hr between doses at the 450 mg/day
(� dose recommended); Recent history of MI; dose). Sustained-release—150 mg once daily
History of suicide attempt; Unstable cardiovas- in the morning; after 3 days, may increase to
cular status; May � risk of suicide attempt/ 150 mg twice daily with at least 8 hr between
ideation especially during early treatment or doses; after at least 4 wk of therapy, may in-
dose adjustment; this risk appears to be greater crease to a maximum daily dose of 400 mg given
in adolescents or children; OB: Use only if bene- as 200 mg twice daily. Extended-release—150
fit to patient outweighs potential risk to fetus; mg once daily in the morning, may be increased
Geri: Increased risk of drug accumulation; in- after 4 days to 300 mg once daily; some patients
creased sensitivity to effects. may require up to 450 mg/day as a single daily
Exercise Extreme Caution in: History of sei- dose.
zures, head trauma or concurrent medications Seasonal Affective Disorder
that � seizure threshold (theophylline, anti-

PO (Adults): 150 mg/day in the morning; ifpsychotics, antidepressants, systemic cortico-
dose is well tolerated, increase to 300 mg/day insteroids); Severe hepatic cirrhosis (� dose re-
one wk. Doses should be tapered to 150 mg/dayquired). Pedi: Increased risk of suicidal
for 2 wks before discontinuing.thinking and behavior. Observe carefully, espe-
Smoking cessationcially at initiation of therapy and during in-

creases or decreases in dose. PO (Adults): Zyban—150 mg once daily for 3
days, then 150 mg twice daily for 7–12 wkAdverse Reactions/Side Effects
(doses should be at least 8 hr apart).CNS: SEIZURES, agitation, headache, insomnia,

mania, psychoses. GI: dry mouth, nausea, vom- Availability (generic available)
iting, change in appetite, weight gain, weight Tablets: 75 mg, 100 mg. Cost: Generic—75
loss. Derm: photosensitivity. Endo: hypergly- mg $54.99/90, 100 mg $66.99/90. Sustained-
cemia, hypoglycemia, syndrome of inappropri- release tablets: 100 mg, 150 mg, 200 mg.

Cost: Generic—100 mg $189.97/180, 150 mgate ADH secretion. Neuro: tremor.
$163.93/180, 200 mg $334.96/180. Exten-Interactions
ded-release tablets: 150 mg, 300 mg. Cost:Drug-Drug: � risk of adverse reactions when
Generic—150 mg $367.97/90, 300 mgused with amantadine, levodopa, or MAO
$365.96/90.inhibitors (concurrent use of MAO inhibitors

is contraindicated). � risk of seizures with NURSING IMPLICATIONS
phenothiazines, antidepressants, theo-
phylline, corticosteroids, OTC stimulants/ Assessment
anorectics, or cessation of alcohol or benzo- ● Monitor mood changes. Inform physician or
diazepines (avoid or minimize alcohol use). other health care professional if patient dem-
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onstrates significant increase in anxiety, ner- ● Bupropion may impair judgment or motor
vousness, or insomnia. and cognitive skills. Caution patient to avoid B

● Assess for suicidal tendencies, especially dur- driving and other activities requiring alert-
ing early therapy. Restrict amount of drug ness until response to medication is known.
available to patient. ● Advise patient to avoid alcohol during therapy

● Lab Test Considerations: Monitor hepat- and to consult with health care professional
ic and renal function closely in patients with before taking other medications with bupro-
kidney or liver impairment to prevent � se- pion, such as Zyban.
rum and tissue bupropion concentrations.

● Inform patient that frequent mouth rinses,
Potential Nursing Diagnoses good oral hygiene, and sugarless gum or can-
Ineffective coping (Indications) dy may minimize dry mouth. If dry mouth

persists for more than 2 wk, consult healthImplementation
care professional regarding use of saliva sub-● Do not confuse bupropion with buspirone.
stitute.Do not confuse Zyban (bupropion) with Za-

● Advise patient to notify health care profes-gam (Sparfloxacin). Do not administer bu-
propion (Wellbutrin) with Zyban, which con- sional if rash or other troublesome side ef-
tains the same ingredients. fects occur.

● Administer doses in equally spaced time in- ● Inform patient that unused shell of XL tablets
crements during day to minimize the risk of may appear in stool; this is normal.
seizures. Risk of seizures increases fourfold ● Advise patient to use sunscreen and protec-
in doses greater than 450 mg per day. tive clothing to prevent photosensitivity re-

● May be initially administered concurrently actions.
with sedatives to minimize agitation. This is

● Instruct female patients to inform health care
not usually required after the 1st wk of professional if pregnancy is planned or sus-
therapy. pected.

● Insomnia may be decreased by avoiding bed-
● Advise patient to notify health care profes-time doses. May require treatment during 1st

sional of medication regimen before treat-wk of therapy.
ment or surgery.

● May be administered with food to lessen GI ir-
● Emphasize the importance of follow-upritation.

exams to monitor progress. Encourage pa-
● Nicotine patches, gum, inhalers, and spray

tient participation in psychotherapy.may be used concurrently with bupropion.
● Smoking Cessation: Smoking should be● PO: Sustained-release (SR or XL) tablets

stopped during the 2nd week of therapy to al-should be swallowed whole; do not break,
low for the onset of bupropion and to maxi-crush, or chew.
mize the chances of quitting.● Seasonal Affective Disorder: Begin ad-

ministration in autumn prior to the onset of Evaluation/Desired Outcomes
depressive symptoms. Continue therapy

● Increased sense of well-being.
through winter and begin to taper and dis-

● Renewed interest in surroundings. Acute epi-continue in early spring.
sodes of depression may require several

Patient/Family Teaching months of treatment.
● Instruct patient to take bupropion as direct-

● Cessation of smoking.
ed. Take missed doses as soon as possible
and space day’s remaining doses evenly at not
less than 4-hr intervals. Missed doses for busPIRone (byoo-spye-rone)
smoking cessation should be omitted. Do not BuSpar
double doses or take more than prescribed.

ClassificationMay require 4 wk or longer for full effects. Do
Therapeutic: antianxiety agentsnot discontinue without consulting health

care professional. May require gradual re- Pregnancy Category B
duction before discontinuation.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications itraconazole, ritonavir, and other inhibi-
Management of anxiety. tors of CYP3A4 � blood levels and effects of

buspirone; dose reduction is recommendedAction
(decrease to 2.5 mg twice daily with erythromy-Binds to serotonin and dopamine receptors in
cin, decrease to 2.5 mg once daily with nefazo-the brain. Increases norepinephrine metabo-
done). Rifampin, dexamethasone, pheny-lism in the brain. Therapeutic Effects: Relief
toin, phenobarbital, carbamazepine, andof anxiety.
other inducers of CYP3A4 � blood levels and

Pharmacokinetics effects of buspirone; dose adjustment may be
Absorption: Rapidly absorbed. necessary. Avoid concurrent use with alcohol.
Distribution: Unknown. Drug-Natural Products: Concomitant use of
Protein Binding: 95% bound to plasma kava kava, valerian, or chamomile can �
proteins. CNS depression.
Metabolism and Excretion: Extensively me- Drug-Food: Grapefruit juice � serum levels
tabolized by the liver (CYP3A4 enzyme system); and effect; ingestion of large amounts of grape-
20–40% excreted in feces. fruit juice is not recommended.Half-life: 2–3 hr.

Route/Dosage
TIME/ACTION PROFILE (relief of anxiety) PO (Adults): 7.5 mg twice daily; increase by 5

mg/day q 2–4 days as needed (not to exceed 60
ROUTE ONSET PEAK DURATION mg/day). Usual dose is 20–30 mg/day (in 2 di-
PO 7–10 days 3–4 wk unknown vided doses).

Availability (generic available)Contraindications/Precautions
Tablets: 5 mg, 7.5 mg, 10 mg, 15 mg, 30 mg.Contraindicated in: Hypersensitivity; Severe
Cost: Generic—5 mg $79.97/180, 7.5 mghepatic or renal impairment; Concurrent use of
$110.97/180, 10 mg $128.99/180, 15 mgMAO inhibitors; Ingestion of large amounts of
$129.40/180, 30 mg $267.93/180.grapefruit juice.

Use Cautiously in: Patients receiving other an-
NURSING IMPLICATIONStianxiety agents (other agents should be slowly

withdrawn to prevent withdrawal or rebound Assessment
phenomenon); Patients receiving other psycho-

● Assess degree and manifestations of anxiety
tropics; Lactation, OB, Pedi: Safety not estab- before and periodically during therapy.
lished.

● Buspirone does not appear to cause physical
Adverse Reactions/Side Effects or psychological dependence or tolerance.
CNS: dizziness, drowsiness, excitement, fatigue, However, patients with a history of drug
headache, insomnia, nervousness, weakness, abuse should be assessed for tolerance or de-
personality changes. EENT: blurred vision, na- pendence. Restrict amount of drug available
sal congestion, sore throat, tinnitus, altered to these patients.
taste or smell, conjunctivitis. Resp: chest cong- Potential Nursing Diagnosesestion, hyperventilation, shortness of breath. Anxiety (Indications)CV: chest pain, palpitations, tachycardia, hyper- Risk for injury (Side Effects)tension, hypotension, syncope. GI: nausea,

Implementationabdominal pain, constipation, diarrhea, dry
● Do not confuse buspirone with bupropion.mouth, vomiting. GU: changes in libido, dysu-
● Patients changing from other antianxietyria, urinary frequency, urinary hesitancy.

agents should receive gradually decreasingDerm: rashes, alopecia, blisters, dry skin, easy
doses. Buspirone will not prevent withdrawalbruising, edema, flushing, pruritus. Endo: ir-
symptoms.regular menses. MS: myalgia. Neuro: incoordi-

● PO: May be administered with food to mini-nation, numbness, paresthesia, tremor. Misc:
mize gastric irritation. Food slows but doesclamminess, sweating, fever.
not alter extent of absorption.Interactions

Patient/Family TeachingDrug-Drug: Use with MAO inhibitors may re-
● Instruct patient to take buspirone exactly assult in hypertension and is not recommended.

Erythromycin, nefazodone, ketoconazole, directed. Take missed doses as soon as possi-

Copyright © 2008 by F.A. Davis



busulfan 245

Pharmacokineticsble if not just before next dose; do not double
Absorption: Rapidly absorbed from the GIdoses. Do not take more than amount pre- B
tract.scribed.
Distribution: Unknown.● May cause dizziness or drowsiness. Caution
Metabolism and Excretion: Extensively me-patient to avoid driving or other activities re-
tabolized by the liver.quiring alertness until response to the medi-
Half-life: 2.5 hr.cation is known.

● Advise patient to avoid concurrent use of al-
TIME/ACTION PROFILE (effects on bloodcohol or other CNS depressants.
counts)

● Advise patient to consult health care profes-
sional before taking OTC medications or her-

ROUTE ONSET PEAK DURATION
bal products with this drug.

PO 1–2 wk weeks up to 1 mo†
● Instruct patient to notify health care profes-

IV unknown unknown 13 days‡sional if any chronic abnormal movements
†Complete recovery may take up to 20 mooccur (dystonia, motor restlessness, involun-
‡After administration of last dosetary movements of facial or cervical muscles)

or if pregnancy is suspected. Contraindications/Precautions
● Emphasize the importance of follow-up Contraindicated in: Hypersensitivity; Failure

exams to determine effectiveness of medi- to respond to previous courses; OB, Lactation:
cation. Potential for serious side effects in fetus or

infant.Evaluation/Desired Outcomes
Use Cautiously in: Active infections; De-● Increase in sense of well-being.
creased bone marrow reserve; Obese patients● Decrease in subjective feelings of anxiety.
(base dose on ideal body weight); Other chron-Some improvement may be seen in 7–10
ic debilitating diseases; Patients with childbear-days. Optimal results take 3–4 wk of therapy.
ing potential; Geri: Begin therapy at lower end ofBuspirone is usually used for short-term ther-
dose range due to increased frequency of im-apy (3–4 wk). If prescribed for long-term
paired cardiac, hepatic, or renal function.therapy, efficacy should be periodically as-

sessed. Adverse Reactions/Side Effects
Incidence and severity of adverse reactions and

HIGH ALERT side effects are increased with IV use.
CNS: IV— SEIZURES, CEREBRAL HEMORRHAGE/COMA,busulfan (byoo-sul-fan) anxiety, confusion, depression, dizziness, head-Busulfex, Myleran ache, encephalopathy, mental status changes,
weakness. EENT: PO— cataracts; IV— epis-Classification

Therapeutic: antineoplastics taxis, pharyngitis, ear disorders. CV: hepatic
Pharmacologic: alkylating agents veno-oclusive disease (� allogenic transplanta-

tion). Resp: PO— PULMONARY FIBROSIS; IV— al-
Pregnancy Category D veolar hemorrhage, asthma, atelectasis, cough,

hemoptysis, hypoxia, pleural effusion, pneumo-
Indications nia, rhinitis, sinusitis. CV: PO— CARDIAC TAMPON-
PO: Treatment of chronic myelogenous leuke- ADE (WITH HIGH-DOSE CYCLOPHOSPHAMIDE); IV— chest
mia (CML) and bone marrow disorders. IV: pain, hypotension, tachycardia, thrombosis, ar-
With cyclophosphamide as a conditioning regi- rhythmias, atrial fibrillation, cardiomegaly, ECG
men before allogenic hematopoietic progenitor changes, edema, heart block, hypertension, left-
cell transplantation for CML. sided heart failure, pericardial effusion, ventric-
Action ular extrasystoles. GI: PO— drug-induced hep-
Disrupts nucleic acid function and protein syn- atitis, nausea, vomiting; IV— abdominal
thesis (cell-cycle phase–nonspecific). Thera- enlargement, anorexia, constipation, diarrhea,
peutic Effects: Death of rapidly growing cells, dry mouth, hematemesis, nausea, rectal dis-
especially malignant ones. comfort, vomiting, abdominal pain, dyspepsia,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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hepatomegaly, pancreatitis, stomatitis. GU: oli- for signs of infection (fever, chills, sore
guria, dysuria, hematuria. Derm: PO— itching, throat, cough, hoarseness, lower back or side
rashes, acne, alopecia, erythema nodosum, ex- pain, difficult or painful urination) during
foliative dermatitis, hyperpigmentation. Endo: neutropenia. Anemia may occur. Monitor for
PO— sterility, gynecomastia. F and E: hypoka- increased fatigue, dyspnea, and orthostatic
lemia, hypomagnesemia, hypophosphatemia. hypotension. Notify physician if these symp-
Hemat: BONE MARROW DEPRESSION. Local: inflam- toms occur.
mation/pain at injection site. Metab: PO and ● Monitor intake and output ratios and daily
IV— hyperuricemia; IV— hyperglycemia. MS: weights. Report significant changes in totals.
arthralgia, myalgia, back pain. Misc: allergic ● Monitor for symptoms of gout (increased
reactions, chills, fever, infection. uric acid, joint pain, lower back or side pain,

swelling of feet or lower legs). Encourage pa-Interactions
tient to drink at least 2 L of fluid each day. Al-Drug-Drug: Concurrent or previous (within 72
lopurinol may be given to decrease uric acidhr) use of acetaminophen may � elimination
levels. Alkalinization of urine may be orderedand � toxicity. Concurrent use with high-dose
to increase excretion of uric acid.cyclophosphamide in patients with thalasse-

● Assess for pulmonary fibrosis (fever, cough,mia may result in cardiac tamponade. Concur-
shortness of breath) periodically during andrent use with itraconazole or phenytoin �
after therapy. Discontinue therapy at the firstblood level effectiveness. Long-term continuous
sign of pulmonary fibrosis. Usually occurs 8therapy with thioguanine may � risk of he-
mo–10 yr (average 4 yr) after initiation ofpatic toxicity. � bone marrow suppression therapy.with other antineoplastics or radiation

● IV: Premedicate patient with phenytoin be-therapy. May � the antibody response to and fore IV administration to minimize the risk of
�risk of adverse reactions from live-virus seizures.vaccines.

● Administer antiemetics before IV administra-
Route/Dosage tion and on a fixed schedule throughout IV
Many other regimens are used. See current pro- administration.
tocols for up-to-date dosage. ● Lab Test Considerations: Monitor CBC
PO (Adults): Induction—1.8 mg/m2/day or with differential and platelet count before and
60 mcg (0.06 mg)/kg/day until WBCs <15,000/ weekly during therapy. The nadir of leukope-
mm3. Usual dose is 4–8 mg/day (range 1–12 nia occurs within 10–15 days and the nadir of
mg/day). Maintenance—1–3 mg/day. WBC at 11–30 days. Recovery usually occurs
PO (Children): 0.06–0.12 mg/kg/day or 1.8– within 12–20 wk. Notify physician if WBC is
4.6 mg/m2/day initially. Titrate dose to maintain <15,000/mm3 or if a precipitous drop oc-
WBC of approximately 20,000/mm3. curs. Institute thrombocytopenia precautions
IV (Adults): 0.8 mg/kg q 6 hr (dose based on if platelet count is <150,000/mm3. Bone mar-
ideal body weight or actual weight, whichever is row depression may be severe and progres-
less; in obese patients, dosage should be based sive, with recovery taking 1 mo–2 yr after dis-
on adjusted ideal body weight) for 4 days (total continuation of therapy.
of 16 doses); given in combination with cyclo- ● Monitor serum ALT, bilirubin, alkaline phos-
phosphamide. phatase, and uric acid before and periodical-

ly during therapy. May cause � uric acidAvailability
levels.Tablets: 2 mg. Solution for injection: 6 mg/

● May cause false-positive cytology results ofml in 10 ml ampules (60 mg).
breast, bladder, cervix, and lung tissues.

NURSING IMPLICATIONS Potential Nursing Diagnoses
Disturbed body image (Side Effects)Assessment
Risk for injury (Side Effects)

● High Alert: Monitor for bone marrow de-
Risk for infection (Side Effects)pression. Assess for bleeding (bleeding

gums, bruising, petechiae, guaiac stools, Implementation
urine, emesis) and avoid IM injections and ● High Alert: Fatalities have occurred with
taking rectal temperatures. Apply pressure to chemotherapeutic agents. Before administer-
venipuncture sites for at least 10 min. Assess ing, clarify all ambiguous orders; double-
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check single, daily, and course-of-therapy or take products containing aspirin or
dose limits; have second practitioner inde- NSAIDs. B
pendently double-check original order, cal- ● Caution patient to avoid crowds and persons
culations, and infusion pump settings. with known infections. Health care profes-

● PO: Administer at the same time each day. sional should be informed immediately if
Administer on an empty stomach to decrease symptoms of infection occur.
nausea and vomiting. ● Discuss with patient the possibility of hair

loss. Explore methods of coping.IV Administration
● Review with patient the need for contracep-

● IV: Solution for IV administration should be
tion during therapy. Women need to use con-prepared in a biologic cabinet. Wear gloves,
traception even if amenorrhea occurs.gown, and mask while handling IV medica-

● Instruct patient not to receive any vaccina-tion. Discard IV equipment in specially desig-
tions without advice of health care profes-nated containers.
sional.

● Intermittent Infusion: Diluent: Dilute
● Advise patient to notify health care profes-with 10 times the volume of busulfan using

sional if unusual bleeding; bruising; or flank,0.9% NaCl or D5W. Concentration: ≥0.5
stomach, or joint pain occurs. Advise patientsmg/ml. When drawing busulfan from vial, use
on long-term therapy to notify health careneedle with 5-micron nylon filter provided,
professional immediately if cough, shortnessremove calculated volume from vial, remove
of breath, and fever occur or if darkening ofneedle and filter, replace needle and inject
skin, diarrhea, dizziness, fatigue, anorexia,busulfan into diluent. Do not use polycarbo-
confusion, or nausea and vomiting becomenate syringes with busulfan. Only use filters
pronounced.provided with busulfan. Always add busulfan

● Inform patient of increased risk of a secondto diluent, not diluent to busulfan. Solution
malignancy with busulfan.diluted with 0.9% NaCl or D5W is stable for 8

hr at room temperature and solution diluted Evaluation/Desired Outcomes
with 0.9% NaCl is stable for 12 hr if refrigerat- ● Decrease in leukocyte count to within normal
ed. Administration must be completed during limits.
this time. Rate: Administer via central ve- ● Decreased night sweats.
nous catheter over 2 hr every 6 hr for 4 days ● Increase in appetite.
for a total of 16 doses. Use infusion pump to ● Increased sense of well-being. Therapy is re-
administer entire dose over 2 hr. sumed when leukocyte count reaches

● Y-Site Incompatibility: Do not administer 50,000/mm3.
with other solutions. Flush catheter with 0.9%
NaCl or D5W before and after administration.

BUTALBITAL COMPOUNDPatient/Family Teaching
(byoo-tal-bi-tal)● Instruct patient to take medication as direct-

ed, at the same time each day, even if nausea butalbital, acetaminophen†
and vomiting are a problem. Consult health Axocet, Bucet, Bupap, Butex
care professional if vomiting occurs shortly Forte, Dolgic, Marten-Tab, Phreni-
after dose is taken. If a dose is missed, do not lin, Phrenilin Forte, Repap CF, Se-
take at all; do not double doses. dapap, Tencon, Triaprin

● Advise patient to notify health care profes- butalbital, acetaminophen,
sional if fever; sore throat; signs of infection; caffeine†lower back or side pain; difficult or painful Endolor, Esgic, Esgic-Plus, Fiori-urination; sores in the mouth or on the lips; cet, Margesic, Medigesic, Repan,chills; dyspnea; persistent cough; bleeding Triadgums; bruising; petechiae; or blood in urine,

butalbital, aspirin,stool, or emesis occurs. Instruct patient to
caffeine‡use soft toothbrush and electric razor. Cau-

tion patient not to drink alcoholic beverages Fiorinal, Fiortal, �Tecnal
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects
Classification CNS: caffeine— drowsiness, hangover, deliri-Therapeutic: nonopioid analgesics (combi-

um, depression, excitation, headache (withnation with barbiturate)
chronic use), insomnia, irritability, lethargy,Pharmacologic: barbiturates
nervousness, vertigo. Resp: respiratory depres-

Schedule III (products with aspirin only) sion. CV: caffeine— palpitations, tachycardia.
GI: caffeine— constipation, diarrhea, epigas-

Pregnancy Category D tric distress, heartburn, nausea, vomiting.
†For information on acetaminophen compo- Derm: dermatitis, rash. Misc: hypersensitivity
nent in formulation, see acetaminophen reactions including ANGIOEDEMA and SERUM SICKNESS,monograph

physical dependence, psychological depen-
‡For information on aspirin component in dence, tolerance.formulation, see salicylates monograph

Interactions
Drug-Drug: Additive CNS depression with oth-Indications
er CNS depressants, including alcohol, anti-Management of mild to moderate pain.
histamines, antidepressants, opioid anal-Action
gesics, and sedative/hypnotics. May increaseContain an analgesic (aspirin or acetamino-
the liver metabolism and decrease the effective-phen) for relief of pain, a barbiturate (butalbi-
ness of other drugs including hormonal con-tal) for its sedative effect, and some contain caf-
traceptives, chloramphenicol, acebutolol,feine, which may be of benefit in vascular
propranolol, metoprolol, timolol, doxycy-headaches. Therapeutic Effects: Decreased
cline, corticosteroids, tricyclic antidepres-severity of pain with some sedation.
sants, phenothiazines, phenylbutazone,

Pharmacokinetics and quinidine. MAO inhibitors, primidone,
Absorption: Well absorbed. and valproic acid may prevent metabolism and
Distribution: Widely distributed; cross the pla- increase the effectiveness of butalbital. May en-
centa and enter breast milk. hance the hematologic toxicity of cyclophos-
Metabolism and Excretion: Mostly metabo- phamide.
lized by the liver. Drug-Natural Products: St. John’s wort may
Half-life: 35 hr. decrease barbiturate effect. Concurrent use of

kava kava, valerian, skullcap, chamomile,TIME/ACTION PROFILE or hops can increase CNS depression.
ROUTE ONSET PEAK DURATION Route/Dosage

PO (Adults): 1–2 capsules or tablets (50–100PO 15–30 min 1–2 hr 2–6 hr
mg butalbital) every 4 hr as needed for pain

Contraindications/Precautions (not to exceed 4 g acetaminophen or aspirin/24
Contraindicated in: Hypersensitivity to indi- hr).
vidual components; Cross-sensitivity may occur; Availability (generic available)Comatose patients or those with pre-existing Tablets and capsules: 50 mg. In combina-CNS depression; Uncontrolled severe pain; Aspi- tion with: aspirin, acetaminophen, caffeine,rin should be avoided in patients with bleeding and codeine Rx. See Appendix B.disorders or thrombocytopenia; Acetamino-
phen should be avoided in patients with severe NURSING IMPLICATIONS
hepatic or renal disease; Caffeine should be
avoided in patients with severe cardiovascular Assessment
disease; Pregnancy or lactation; Porphyria. ● Assess type, location, and intensity of pain be-
Use Cautiously in: History of suicide attempt fore and 60 min following administration.
or drug addiction; Chronic alcohol use/abuse ● Prolonged use may lead to physical and psy-
(for aspirin and acetaminophen content); Geri: chological dependence and tolerance. This
Appears on Beers list. Geriatric patients are at should not prevent patient from receiving ad-
increased risk for side effects (dosage reduction equate analgesia. Most patients who receive
recommended); Use should be short-term only; butalbital compound for pain do not develop
Children (safety not established). psychological dependence.
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Evaluation/Desired Outcomes● Assess frequency of use. Frequent, chronic
● Decrease in severity of pain without a signifi-use may lead to daily headaches in headache- Bcant alteration in level of consciousness.prone individuals because of physical depen-

dence on caffeine and other components.
butenafine, See ANTIFUNGALSChronic headaches from overmedication are
(TOPICAL).difficult to treat and may require hospitaliza-

tion for treatment and prophylaxis.

Potential Nursing Diagnosis butoconazole, See ANTIFUNGALS
Acute pain (Indications) (VAGINAL).
Risk for injury (Side Effects)

Implementation
● Do not confuse Fiorinal with Fioricet. HIGH ALERT
● Explain therapeutic value of medication be- butorphanol (byoo-tor-fa-nole)fore administration to enhance the analgesic

Stadol, Stadol NSeffect.
● Regularly administered doses may be more Classification

Therapeutic: opioid analgesicseffective than prn administration. Analgesic is
Pharmacologic: opioid agonists/antag-more effective if given before pain becomes
onistssevere.

● Medication should be discontinued gradually Schedule IV
after long-term use to prevent withdrawal

Pregnancy Category Csymptoms.
● PO: Oral doses should be administered with

Indicationsfood, milk, or a full glass of water to minimize
Management of moderate to severe pain. Anal-GI irritation.
gesia during labor. Sedation before surgery.Patient/Family Teaching Supplement in balanced anesthesia.

● Instruct patient to take medication exactly as
Actiondirected. Do not increase dose because of the
Binds to opiate receptors in the CNS. Alters thehabit-forming potential of butalbital. If medi-
perception of and response to painful stimulication appears less effective after a few
while producing generalized CNS depression.weeks, consult health care professional.
Has partial antagonist properties that may resultDoses of acetaminophen or aspirin should
in opioid withdrawal in physically dependentnot exceed the maximum recommended daily
patients. Therapeutic Effects: Decreased se-dose. Chronic excessive use of >4 g/day (2 g
verity of pain.in chronic alcoholism) may lead to hepato-
Pharmacokineticstoxicity, renal or cardiac damage.
Absorption: Well absorbed from IM sites and● Advise patients with vascular headaches to
nasal mucosa.take medication at first sign of headache. Ly-
Distribution: Crosses the placenta and entersing down in a quiet, dark room may also be
breast milk.helpful. Medications taken for prophylaxis
Metabolism and Excretion: Mostly metabo-should be continued.
lized by the liver; 11–14% excreted in the feces.

● May cause drowsiness or dizziness. Advise
Minimal renal excretion.patient to avoid driving and other activities re-
Half-life: 3–4 hr.quiring alertness until response to medica-

tion is known. TIME/ACTION PROFILE (analgesia)
● Caution patient to avoid concurrent use of al-

ROUTE ONSET PEAK DURATIONcohol or other CNS depressants.
IM within 15 min 30–60 min 3–4 hr● Advise patient to use an additional nonhor-
IV within mins 4–5 min 2–4 hrmonal method of contraception while taking
Intranasal within 15 min 1–2 hr 4–5 hrbutalbital compound.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Contraindications/Precautions Intranasal (Geriatric Patients): 1 mg (1
Contraindicated in: Hypersensitivity; Patients spray in 1 nostril) initially. An additional dose
physically dependent on opioids (may precipi- may be given 90–120 min later. This sequence
tate withdrawal). may be repeated in 3–4 hr.
Use Cautiously in: Head trauma; Increased Availability (generic available)
intracranial pressure; Severe renal, hepatic, or Injection: 1 mg/ml, 2 mg/ml. Intranasal so-
pulmonary disease (increase interval to q 6–8 lution: 10 mg/ml, in 2.5-ml metered-dose
hr initially in hepatic/renal impairment); Hypo- spray pump (14–15 doses; 1 mg/spray).
thyroidism; Adrenal insufficiency; Alcoholism;
Undiagnosed abdominal pain; Prostatic hyper- NURSING IMPLICATIONS
plasia; OB, Lactation, Pedi: Safety not estab-

Assessmentlished but has been used during labor (may
● Assess type, location, and intensity of pain be-cause respiratory depression in the newborn);

fore and 30–60 min after IM, 5 min after IV,Geri: Decrease usual dose by 50%; give at twice
and 60–90 min after intranasal administra-the usual interval initially.
tion. When titrating opioid doses, increases ofAdverse Reactions/Side Effects 25–50% should be administered until thereCNS: confusion, dysphoria, hallucinations, se- is either a 50% reduction in the patient’s paindation, euphoria, floating feeling, headache, un- rating on a numerical or visual analogueusual dreams. EENT: blurred vision, diplopia, scale or the patient reports satisfactory painmiosis (high doses). Resp: respiratory depres- relief. A repeat dose can be safely adminis-sion. CV: hypertension, hypotension, palpita- tered at the time of the peak if previous dosetions. GI: nausea, constipation, dry mouth, is ineffective and side effects are minimal. Pa-ileus, vomiting. GU: urinary retention. Derm: tients requiring doses higher than 4 mgsweating, clammy feeling. Misc: physical de- should be converted to an opioid agonist. Bu-pendence, psychological dependence, toler- torphanol is not recommended for prolongedance. use or as first-line therapy for acute or cancer

Interactions pain.
Drug-Drug: Use with extreme caution in pa- ● An equianalgesic chart (see Appendix J)
tients receiving MAO inhibitors (may produce should be used when changing routes or
severe, potentially fatal reactions—reduce ini- when changing from one opioid to another.
tial dose of butorphanol to 25% of usual dose). ● Assess blood pressure, pulse, and respira-
Additive CNS depression with alcohol, antide- tions before and periodically during adminis-
pressants, antihistamines, and sedative/ tration. If respiratory rate is <10/min, assess
hypnotics. May precipitate withdrawal in pa- level of sedation. Dose may need to be de-
tients who are physically dependent on opioids creased by 25–50%. Respiratory depression
and have not been detoxified. May � effects of does not increase in severity, only in dura-
concurrently administered opioids. tion, with increased dosage.
Drug-Natural Products: Concomitant use of

● Assess previous analgesic history. Antagonis-
kava kava, valerian, chamomile, or hops tic properties may induce withdrawal symp-
can � CNS depression. toms (vomiting, restlessness, abdominal

cramps, increased blood pressure and tem-Route/Dosage
perature) in patients who are physically de-IM (Adults): 2 mg q 3–4 hr as needed (range
pendent on opioid agonists.1–4 mg).

● Butorphanol has a lower potential for depen-IV (Adults): 1 mg q 3–4 hr as needed (range
dence than other opioids; however, pro-0.5–2 mg).

IM, IV (Geriatric Patients): 1 mg q 4–6 hr, longed use may lead to physical and psycho-
increased as necessary. logical dependence and tolerance. This
Intranasal (Adults): 1 mg (1 spray in 1 nos- should not prevent the patient from receiving
tril) initially. An additional dose may be given adequate analgesia. Most patients receiving
60–90 min later. This sequence may be repeat- butorphanol for pain do not develop psycho-
ed in 3–4 hr. If pain is severe, an initial dose of 2 logical dependence. If tolerance develops,
mg (1 spray in each nostril) may be given. May changing to an opioid agonist may be re-
be repeated in 3–4 hr. quired to relieve pain.
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● Lab Test Considerations: May cause � zine, promethazine, scopolamine, thiethyl-
serum amylase and lipase levels. perazine. B

● Toxicity and Overdose: If an opioid an- ● Syringe Incompatibility: dimenhydrinate,
tagonist is required to reverse respiratory de- pentobarbital.
pression or coma, naloxone (Narcan) is the ● Y-Site Compatibility: allopurinol sodium,
antidote. Dilute the 0.4-mg ampule of nalox- amifostine, aztreonam, bivalirudin, cefepime,
one in 10 ml of 0.9% NaCl and administer 0.5 cisatracurium, cladribine, dexmedetomidine,
ml (0.02 mg) by direct IV push every 2 min. docetaxel, doxorubicin liposome, enalapri-
For children and patients weighing <40 kg, lat, esmolol, etoposide phosphate, fenoldo-
dilute 0.1 mg of naloxone in 10 ml of 0.9% pam, filgrastim, fludarabine, gemcitabine,
NaCl for a concentration of 10 mcg/ml and granisetron, labetalol, linezolid, melphalan,
administer 0.5 mcg/kg every 1–2 min. Titrate nicardipine, oxaliplatin, paclitaxel, peme-
dose to avoid withdrawal, seizures, and se- trexed, piperacillin/tazobactam, propofol,
vere pain. remifentanil, sargramostim, teniposide, thi-

Potential Nursing Diagnoses otepa, vinorelbine.
Acute pain (Indications) ● Y-Site Incompatibility: amphotericin B
Risk for injury (Side Effects) cholesteryl sulfate complex, lansoprazole,
Disturbed sensory perception (visual, auditory) midazolam. Intranasal: Administer 1 spray
(Side Effects) in 1 nostril.
Implementation Patient/Family Teaching
● High Alert: Accidental overdosage of opioid

● Instruct patient on how and when to ask for
analgesics has resulted in fatalities. Before pain medication.
administering, clarify all ambiguous orders;

● Medication may cause drowsiness or diz-have second practitioner independently ziness. Advise patient to call for assistancecheck original order, dose calculations,
when ambulating and to avoid driving or oth-route of administration, and infusion pump
er activities requiring alertness until responseprogramming. Do not confuse Stadol with
to the medication is known.Haldol.

● Encourage patients on bedrest to turn, cough,
● Explain therapeutic value of medication be-

and deep-breathe every 2 hr to prevent at-fore administration to enhance the analgesic
electasis.effect.

● Instruct patient to change positions slowly to● Regularly administered doses may be more
minimize orthostatic hypotension.effective than prn administration. Analgesic is

● Caution patient to avoid concurrent use of al-more effective if given before pain becomes
cohol or other CNS depressants with thissevere.
medication.● Coadministration with nonopioid analgesics

may have additive analgesic effects and per- ● Advise patient that good oral hygiene, fre-
mit lower opioid doses. quent mouth rinses, and sugarless gum or

● IM: Administer IM injections deep into well- candy may decrease dry mouth.
developed muscle. Rotate sites of injections. ● Intranasal: Instruct patient on proper use of

nasal spray. See package insert for detailedIV Administration
instructions. Instruct patient to replace pro-

● Direct IV: Diluent: May give IV undiluted.
tective clip and clear cover after use and toConcentration: 1–2 mg/ml. Rate: Admin-
store the unit in the child resistant container.ister over 3–5 min. High Alert: Rapid ad-
Caution patient that medication should not beministration may cause respiratory depres-
used by anyone other than the person forsion, hypotension, and cardiac arrest.
whom it was prescribed. Excess medication● Syringe Compatibility: atropine, chlorpro-
should be disposed of as soon as it is no long-mazine, cimetidine, diphenhydramine, dro-
er needed. To dispose of, unscrew cap, rinseperidol, fentanyl, hydroxyzine, meperidine,
bottle and pump with water, and dispose of inmetoclopramide, midazolam, morphine,

pentazocine, perphenazine, prochlorpera- waste can.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes● If 2-mg dose is prescribed, administer addi-
● Decrease in severity of pain without a signifi-tional spray in other nostril. May cause diz-

cant alteration in level of consciousness orziness and dysphoria. Patient should remain
recumbent after administration of 2-mg dose respiratory status.
until response to medication is known.
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Adverse Reactions/Side Effectscabergoline (ka-ber-goe-leen) CNS: dizziness, headache, depression, drowsi-
Dostinex ness, fatigue, nervousness, vertigo, weakness.

CEENT: abnormal vision. CV: postural hypoten-Classification
Therapeutic: antihyperprolactinemics sion, hot flashes. GI: constipation, nausea,
Pharmacologic: dopamine agonists abdominal pain, dyspepsia, vomiting. GU: dys-

menorrhea. Endo: breast pain. Neuro: pares-Pregnancy Category C
thesia.

InteractionsIndications
Drug-Drug: Increased risk of hypotension withTreatment of hyperprolactinemia (idiopathic or
antihypertensives. May increase the effects ofpituitary in origin). Unlabeled uses: Adjunc-
sibutramine, SSRIs, and other serotonintive treatment of Parkinson’s disease.
agonists (induces serotonin syndrome). Effec-

Action tiveness may be decreased by phenothiazines,
Inhibits secretion of prolactin by acting as a butyrophenones (haloperidol), thioxan-
dopamine agonist. In Parkinson’s, dopamine thenes, or metoclopramide (avoid concur-
agonists directly stimulate neural dopamine re- rent use).
ceptors. Therapeutic Effects: Decreased sec- Route/Dosage
retion of prolactin in hyperprolactinemia. Re- PO (Adults): 0.25 mg twice weekly; may be in-
duced involuntary movements associated with creased at 4-wk intervals up to 1 mg twice week-
Parkinson’s disease. ly.
Pharmacokinetics Availability
Absorption: Well absorbed but undergoes ex- Tablets: 0.5 mg.
tensive first-pass hepatic metabolism.
Distribution: Widely distributed; concentrates NURSING IMPLICATIONS
in pituitary.

AssessmentMetabolism and Excretion: Extensively me-
● Monitor blood pressure before and frequent-tabolized by the liver; <4% excreted unchanged

ly during initial therapy. Initial doses >1 mgin urine. may cause orthostatic hypotension. Use with
Protein Binding: 40–42%. caution when administering concurrently
Half-life: 63–69 hr. with other medications that lower blood pres-

sure. Supervise ambulation and transfer dur-TIME/ACTION PROFILE (effect on serum
ing initial dosing to prevent injury from hypo-prolactin levels)
tension.

● Parkinson’s Disease: Assess symptomsROUTE ONSET PEAK DURATION
(restlessness or desire to keep moving, rigid-PO unknown 2–3 hrs unknown
ity, tremors, pill rolling, masklike face, shuf-
fling gait, muscle spasms, twisting motions,Contraindications/Precautions
difficulty speaking or swallowing, loss of bal-Contraindicated in: Hypersensitivity to caber-
ance control) before and throughout therapy.goline or ergot alkaloids; Uncontrolled hyper-

● Lab Test Considerations: Serum prolac-tension; Coadministration with potent inhibitors
tin concentrations should be measuredof CYP3A4 (protease inhibitors, azole anti-
monthly until normalized (<20 mcg/liter infungals, clarithromycin, and telithromycin;
women and <15 mcg/liter in men).OB, Lactation: Has been associated with hyper-

Potential Nursing Diagnosestension, stroke, and seizures. Not to be used for
Risk for injury (Side Effects)suppression of physiologic lactation.
Impaired physical mobility (Indications)Use Cautiously in: Hepatic impairment; Lacta-

tion: Will interfere with breast milk production; Implementation
Pedi: Safety not established. ● PO: May be taken without regard to food.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching Indications
● Instruct patient to take medication exactly as IM, Subcut Treatment of Paget’s disease of

directed. If a dose is missed, take as soon as bone. Adjunctive therapy for hypercalcemia.
possible within 1 or 2 days. If not remem- IM, Subcut, Intranasal: Management of post-
bered until time of next dose, double dose. If menopausal osteoporosis.
nausea occurs, discuss with health care pro- Actionfessional.

Inhibits osteoclastic bone resorption and pro-
● May cause drowsiness and dizziness. Caution

motes renal excretion of calcium. Therapeuticpatient to avoid driving and other activities re-
Effects: Decreased rate of bone turnover. Low-quiring alertness until response to medica-
ering of serum calcium.tion is known.

● Advise patient to change positions slowly to Pharmacokinetics
minimize orthostatic hypotension. Absorption: Completely absorbed from IM and

● Caution patient to avoid concurrent use of al- subcut sites. Rapidly absorbed from nasal mu-
cohol during the course of therapy. cosa; absorption is 3% compared with parenter-

● Advise women to consult with health care al administration.
professional regarding a nonhormonal meth- Distribution: Unknown.
od of birth control. Women should contact Metabolism and Excretion: Rapidly metabo-
health care professional promptly if pregnan- lized in kidneys, blood, and tissues.
cy is planned or suspected. Half-life: 40–90 min.

● Instruct patients taking cabergoline for pitu-
itary tumors to inform health care profession- TIME/ACTION PROFILE
al immediately if signs of tumor enlargement

ROUTE ONSET PEAK DURATIONoccur (blurred vision, sudden headache, se-
vere nausea, and vomiting). IM, subcut† Unknown 2 hr 6–8 hr

Intranasal‡ rapid 31–39 min Unknown● Emphasize the importance of regular follow-
up exams to determine effectiveness and †Effects on serum calcium; effects on serum alkaline
monitor side effects. phosphates and urinary hydroxyproline in Paget’s disease

may require 6–24 months of continuous treatmentEvaluation/Desired Outcomes
‡Serum levels of administered calcitonin● Decrease in galactorrhea in patients with hy-

perprolactinemia. Contraindications/Precautions
● After a normal serum prolactin level has been Contraindicated in: Hypersensitivity to calci-

maintained for more than 6 mo, cabergoline tonin, salmon protein, or gelatin diluent (in
may be discontinued. Serum prolactin levels some products); OB, Lactation: Use is not rec-
should be monitored periodically to deter- ommended.
mine necessity of reinstituting cabergoline. Use Cautiously in: Pedi: Safety not established.

● Decrease in tremor, rigidity, and brady-
Adverse Reactions/Side Effectskinesia.
CNS: nasal only— headaches. EENT: nasal● Improvement in balance and gait in patients
only— rhinitis, epistaxis, nasal irritation. GI:with Parkinson’s disease.
IM, subcut— nausea, vomiting. GU: IM, sub-
cut— urinary frequency. Derm: rashes. Local:

CALCITONIN injection site reactions. MS: nasal— arthralgia,
back pain. Misc: allergic reactions including AN-calcitonin (salmon)
APHYLAXIS, facial flushing, swelling.(kal-si-toe-nin)
InteractionsMiacalcin
Drug-Drug: Previous bisphosphonate therapy,calcitonin (rDNA) including alendronate, risedronate, etidro-Fortical nate, ibandronate, or pamidronate, may �
response to calcitonin.Classification

Therapeutic: hypocalcemics Route/DosagePharmacologic: hormones
Postmenopausal osteoporosis

Pregnancy Category C
IM, Subcut (Adults): 100 IU every other day.
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Intranasal (Adults): 1 spray (200 IU)/day in a tuberculin syringe and filling to 1 ml with
alternating nostrils. 0.9% NaCl for injection. Mix well and discard

0.9 ml. Administer 0.1 ml intradermally onPaget’s disease Cinner aspect of forearm and observe site for
IM, Subcut (Adults): 100 IU/day initially, after 15 min. More than mild erythema or wheal
titration, maintenance dose is usually 50 IU/day constitutes positive response.
or every other day.

● Store injection and unopened nasal spray
bottle in refrigerator. Nasal spray bottle in useHypercalcemia
can be stored at room temperature.IM, Subcut (Adults): 4 IU/kg q 12 hr; if ade-

● IM, Subcut: Inspect injection site for the ap-quate response not achieved, may increase dose
pearance of redness, swelling, or pain. Rotateafter 1–2 days to 8 IU/kg q 12 hr, and if neces-
injection sites. Subcut is the preferred route.sary after 2 more days may be increased to 8 IU/
Use IM route if dose exceeds 2 ml in volume.kg q 6 hr.
Use multiple sites to minimize inflammatoryAvailability reaction.Injection: 200 IU/ml in 2-ml vials. Cost:

Patient/Family Teaching$50.89/vial. Nasal spray: 200 IU/actuation in
● Advise patient to take medication exactly as3.7-ml bottles. Cost: Miacalcin—$112.22/

directed. If dose is missed and medication isbottle.
scheduled for twice a day, take only if possi-

NURSING IMPLICATIONS ble within 2 hr of correct time. If scheduled
for daily dose, take only if remembered thatAssessment
day. If scheduled for every other day, take

● Observe patient for signs of hypersensitivity
when remembered and restart alternate day(skin rash, fever, hives, anaphylaxis, serum
schedule. If taking 1 dose 3 times weeklysickness). Keep epinephrine, antihistamines,
(Mon, Wed, Fri), take missed dose the nextand oxygen nearby in the event of a reaction.
day and set each injection back 1 day; resume● Assess patient for signs of hypocalcemic teta-
regular schedule the following week. Do notny (nervousness, irritability, paresthesia,
double doses.muscle twitching, tetanic spasms, seizures)

● Instruct patient in the proper method of self-during the first several doses of calcitonin.
Parenteral calcium, such as calcium gluco- injection and care and disposal of equipment.
nate, should be available in case of this event. ● Advise patient to report signs of hypercalce-

● Intranasal: Assess nasal mucosa, septum, mic relapse (deep bone or flank pain, renal
turbinates, and mucosal blood vessels peri- calculi, anorexia, nausea, vomiting, thirst,
odically during therapy. If severe ulceration lethargy) or allergic response promptly.
occurs, drug should be discontinued. ● Reassure patient that flushing and warmth

● Lab Test Considerations: Monitor serum following injection are transient and usually
calcium and alkaline phosphatase periodical- last about 1 hr.
ly during therapy. Levels should normalize

● Explain that nausea following injection tends
within a few months of initiation of therapy. to decrease even with continued therapy.

● Urine hydroxyproline (24 hr) may be moni-
● Instruct patient to follow low-calcium diet if

tored periodically in patients with Paget’s recommended by health care professional
disease. (see Appendix L). Women with postmeno-

Potential Nursing Diagnoses pausal osteoporosis should adhere to a diet
Acute pain (Indications) high in calcium and vitamin D.
Risk for injury (Indications, Side Effects) ● Osteoporosis: Advise patients receiving cal-

citonin for the treatment of osteoporosis thatImplementation
exercise has been found to arrest and reverse● In patients with suspected sensitivity to calci-
bone loss. The patient should discuss any ex-tonin, skin test should be considered before
ercise limitations with health care profession-starting therapy. Test dose is prepared in a di-

lution of 10 IU/ml by withdrawing 0.05 ml in al before beginning program.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Intranasal: Instruct patient on correct use calcium chloride (27% Ca or
of nasal spray. Demonstrate procedure for 13.6 mEq/g)
use. Before first use, activate pump by hold- (kal-see-um kloh-ride)
ing upright and depressing white side arms

calcium citrate (21% Ca or 12down toward bottle 5 times until a full spray is
mEq/g) (kal-see-um si-trate)emitted. Following activation, place nozzle
Cal-Citrate 250, Citrical, Citricalfirmly in nostril with head in an upright posi-
Liquitabtion and depress the pump toward the bottle.

The pump should NOT be primed before each calcium gluconate (9% Ca or
daily use. Discard bottle 30 days after first 4.5 mEq/g)
use. (kal-see-um gloo-koh-nate)

● Advise patient to notify health care profes- Kalcinate
sional if significant nasal irritation occurs. calcium lactate (13% Ca or 6.5

mEq/g) (kal-see-um lak-tate)
Cal-LacEvaluation/Desired Outcomes
tricalcium phosphate (39% Ca● Lowered serum calcium levels.
or 19.5 mEq/g)● Decreased bone pain.
Posture● Slowed progression of postmenopausal os-

teoporosis. Significant increases in bone Classification
marrow density may be seen as early as 6 Therapeutic: mineral and electrolyte re-
months after initiation of therapy. placements/supplements

Pregnancy Category C (calcium acetate,
calcitriol, See VITAMIN D calcium chloride, calcium gluconate in-
COMPOUNDS. jections), UK (calcium carbonate, calci-

um citrate, calcium lactate, tricalcium
phosphate)HIGH ALERT

IndicationsCALCIUM SALTS
PO, IV: Treatment and prevention of hypocalce-calcium acetate (25% Ca or mia. PO: Adjunct in the prevention of post-12.6 mEq/g) menopausal osteoporosis. IV: Emergency treat-(kal-see-um ass-e-tate) ment of hyperkalemia and hypermagnesemiaCalphron, PhosLo
and adjunct in cardiac arrest or calcium chan-

calcium carbonate (40% Ca or nel blocking agent toxicity (calcium chloride,
20 mEq/g) calcium gluconate). Calcium carbonate: May
(kal-see-um kar-bo-nate) be used as an antacid. Calcium acetate: Con-
Alka-Mints, Amitone, �Apo-Cal, trol of hyperphosphatemia in end-stage renal
BioCal, Calcarb, Calci-Chew, Cal- disease.
ciday, Calcilac, Calci-Mix, �Cal- Actioncite, �Calglycine, Cal-Plus, �Cal-

Essential for nervous, muscular, and skeletalsan, Caltrate, Chooz, Dicarbosil,
systems. Maintain cell membrane and capillaryEquilet, Gencalc, Liqui-Cal, Liquid
permeability. Act as an activator in the transmis-Cal-600, Maalox Antacid Caplets,
sion of nerve impulses and contraction of cardi-Mallamint, �Mylanta Lozenges,
ac, skeletal, and smooth muscle. Essential forNephro-Calci, �Nu-Cal, Os-Cal,
bone formation and blood coagulation. Thera-Oysco, Oyst-Cal, Oystercal, Ro-
peutic Effects: Replacement of calcium in defi-laids Calcium Rich, Surpass, Sur-
ciency states. Control of hyperphosphatemia inpass Extra Strength, Titralac,
end-stage renal disease without promoting alu-Tums, Tums E-X
minum absorption (calcium acetate).
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Pharmacokinetics PO (Adults): Prevention of hypocalcemia,
Absorption: Absorption from the GI tract re- treatment of depletion, osteoporosis—1–2 g/
quires vitamin D. IV administration results in day. Antacid—0.5–1.5 g as needed (calcium
complete bioavailability. Ccarbonate only). Hyperphosphatemia in end-
Distribution: Readily enters extracellular stage renal disease (calcium acetate only)—
fluid. Crosses the placenta and enters breast Amount necessary to control serum phosphate
milk. and calcium.
Metabolism and Excretion: Excreted mostly PO (Children): Supplementation—45–65
in the feces; 20% eliminated by the kidneys. mg/kg/day.
Half-life: Unknown. PO (Infants): Neonatal hypocalcemia—50–

150 mg/kg (not to exceed 1 g).TIME/ACTION PROFILE (effects on serum IV (Adults): Emergency treatment of hypo-calcium) calcemia, cardiac standstill—7–14 mEq. Hy-
pocalcemic tetany—4.5–16 mEq; repeat untilROUTE ONSET PEAK DURATION
symptoms are controlled. Hyperkalemia with

PO unknown unknown unknown
cardiac toxicity—2.25–14 mEq; may repeat inIV immediate immediate 0.5–2 hr
1–2 min. Hypermagnesemia—7 mEq.
IV (Children): Emergency treatment of hy-Contraindications/Precautions
pocalcemia—1–7 mEq. Hypocalcemic teta-Contraindicated in: Hypercalcemia; Renal
ny—0.5–0.7 mEq/kg 3–4 times daily.calculi; Ventricular fibrillation.

Use Cautiously in: Patients receiving digitalis IV (Infants): Emergency treatment of hypo-
glycosides; Severe respiratory insufficiency; Re- calcemia—<1 mEq. Hypocalcemic tetany—
nal disease; Cardiac disease. 2.4 mEq/kg/day in divided doses.

Adverse Reactions/Side Effects Availability (generic available)
CNS: syncope (IV only), tingling. CV: CARDIAC AR- Calcium Acetate
REST (IV only), arrhythmias, bradycardia. GI: Tablets: 250 mg (65 mg Ca)OTC, 667 mg (169
constipation, nausea, vomiting. GU: calculi, hy- mg Ca)OTC, 668 mg (169 mg Ca)OTC, 1 g (250 mg
percalciuria. Local: phlebitis (IV ONLY). Ca)OTC. Capsules: 500 mg (125 mg Ca)OTC.
Interactions Calcium Carbonate
Drug-Drug: Hypercalcemia increases the risk Tablets: 500 mg (200 mg Ca)OTC, 600 mg (240
of digoxin toxicity. Chronic use with antacids mg Ca)OTC, 650 mg (260 mg Ca)OTC, 667 mg
in renal insufficiency may lead to milk-alkali (266.8 mg Ca)OTC, 1 g (400 mg Ca)OTC, 1.25 g
syndrome. Ingestion by mouth decreases the ab- (500 mg Ca)OTC, 1.5 g (600 mg Ca)OTC. Chewa-
sorption of orally administered tetracyclines, ble tablets: 350 mg (300 mg Ca)OTC, 420 mg
fluoroquinolones, phenytoin, and iron (168 mg Ca)OTC, 450 mgOTC, 500 mg (200 mg
salts. Excessive amounts may decrease the ef- Ca)OTC, 750 mg (300 mg Ca)OTC, 1 g (400 mg
fects of calcium channel blockers. Decreases Ca)OTC, 1.25 g (500 mg Ca)OTC. Gum tablets:
absorption of etidronate and risedronate 300 mgOTC, 450 mgOTC, 500 mg (200 mg Ca)OTC.
(do not take within 2 hr of calcium supple- Capsules: 1.25 g (500 mg Ca)OTC. Lozenges:
ments). May decrease the effectiveness of aten- 600 mg (240 mg Ca)OTC. Oral suspension:
olol. Concurrent use with diuretics (thia- 1.25 g (500 mg Ca)/5 mlOTC. Powder: 6.5 g
zide) may result in hypercalcemia. May (2400 mg Ca)/packetOTC.
decrease the ability of sodium polystyrene

Calcium Chloridesulfonate to decrease serum potassium.
Injection: 10% (1.36 mEq/ml).Drug-Food: Cereals, spinach, or rhubarb

may decrease the absorption of calcium supple- Calcium Citrate
ments. Calcium acetate should not be given con- Tablets: 250 mgOTC.
currently with other calcium supplements. Calcium Gluconate
Route/Dosage Tablets: 500 mg (45 mg Ca)OTC, 650 mg (58.5
Doses are expressed in mg, g, or mEq of mg Ca)OTC, 975 mg (87.75 mg Ca)OTC, 1 g (90 mg
calcium. Ca)OTC. Injection: 10% (0.45 mEq/ml).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ImplementationCalcium Lactate
● High Alert: Errors with IV calcium gluco-Tablets: 325 mg (42.45 mg Ca)OTC, 500 mgOTC,

nate and chloride have occurred secondary650 mg (84.5 mg Ca)OTC.
to confusion over which salt is ordered. Clari-

NURSING IMPLICATIONS fy incomplete orders. Confusion has oc-
curred with milligram doses of calcium chlo-Assessment
ride and calcium gluconate, which are not

● Calcium Supplement/Replacement: Ob-
equal. Chloride and gluconate forms areserve patient closely for symptoms of hypo-
routinely available on most hospital crashcalcemia (paresthesia, muscle twitching, la-
carts; physician should specify form of calci-ryngospasm, colic, cardiac arrhythmias,
um desired. Doses should be expressed inChvostek’s or Trousseau’s sign). Notify physi-
mEq.cian or other health care professional if these

● Do not confuse Os-Cal (calcium carbonate)occur. Protect symptomatic patients by ele-
with Asacol (mesalamine).vating and padding siderails and keeping bed

● In arrest situations, the use of calcium chlo-in low position.
ride is now limited to patients with hyperkale-

● Monitor blood pressure, pulse, and ECG fre-
mia, hypocalcemia, and calcium channelquently throughout parenteral therapy. May
blocker toxicity.cause vasodilation with resulting hypoten-

● PO: Administer calcium carbonate or phos-sion, bradycardia, arrhythmias, and cardiac
phate 1–1.5 hr after meals and at bedtime.arrest. Transient increases in blood pressure
Chewable tablets should be well chewed be-may occur during IV administration, espe-
fore swallowing. Dissolve effervescent tabletscially in geriatric patients or in patients with
in glass of water. Follow oral doses with a fullhypertension.
glass of water, except when using calcium● Assess IV site for patency. Extravasation may
carbonate as a phosphate binder in renal di-cause cellulitis, necrosis, and sloughing.
alysis. Administer on an empty stomach be-● Monitor patient on digitalis glycosides for
fore meals to optimize effectiveness in pa-signs of toxicity.
tients with hyperphosphatemia.● Antacid: When used as an antacid, assess for

● IM: IM administration of calcium salts canheartburn, indigestion, and abdominal pain.
cause severe necrosis and tissue sloughing.Inspect abdomen; auscultate bowel sounds.
Do not administer IM.● Lab Test Considerations: Monitor serum

calcium or ionized calcium chloride, sodium, IV Administration
potassium, magnesium, albumin, and para-

● IV: IV solution should be warmed to body
thyroid hormone (PTH) concentrations be- temperature and given through a small-bore
fore and periodically during therapy for treat- needle in a large vein to minimize phlebitis.
ment of hypocalcemia. Do not administer through a scalp vein. May

● May cause decreased serum phosphate con- cause cutaneous burning sensation, periph-
centrations with excessive and prolonged eral vasodilation, and drop in blood pres-
use. When used to treat hyperphosphatemia sure. Patient should remain recumbent for
in renal failure patients, monitor phosphate 30–60 min after IV administration.
levels.

● If infiltration occurs, discontinue IV. May be
● Toxicity and Overdose: Assess patient for treated with application of heat, elevation,

nausea, vomiting, anorexia, thirst, severe and local infiltration of normal saline, 1%
constipation, paralytic ileus, and bradycar- procaine HCl, or hyaluronidase.
dia. Contact physician or other health care

● High Alert: Administer slowly. High concen-
professional immediately if these signs of hy- trations may cause cardiac arrest. Rapid ad-
percalcemia occur. ministration may cause tingling, sensation of

warmth, and a metallic taste. Halt infusion ifPotential Nursing Diagnoses
these symptoms occur, and resume infusionImbalanced nutrition: less than body require-
at a slower rate when they subside.ments (Indications)

● Do not administer solutions that are not clearRisk for injury, related to osteoporosis or elec-
trolyte imbalance (Indications) or that contain a precipitate.
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Calcium Chloride ● Do not administer concurrently with foods
containing large amounts of oxalic acidIV Administration
(spinach, rhubarb), phytic acid (brans, cere-

● Direct IV: May be administered undiluted by Cals), or phosphorus (milk or dairy prod-IV push. Intermittent/Continuous Infu-
ucts). Administration with milk products maysion: May be diluted with D5W, D10W, 0.9%
lead to milk-alkali syndrome (nausea, vomit-NaCl, D5/0.25% NaCl, D5/0.45% NaCl, D5/
ing, confusion, headache). Do not take within0.9% NaCl, or D5/LR. Rate: Maximum rate
1–2 hr of other medications if possible.for adults is 0.7–1.4 mEq/min (0.5–1 ml of

● Instruct patients on a regular schedule to take10% solution); for children, 0.5 ml/min.
missed doses as soon as possible, then go

● Syringe Compatibility: milrinone.
back to regular schedule.

● Y-Site Compatibility: amiodarone, dobuta-
● Advise patient that calcium carbonate maymine, doxapram, epinephrine, esmolol, in-

cause constipation. Review methods of pre-amrinone, milrinone, morphine, nitroprus-
venting constipation (increasing bulk in diet,side, paclitaxel.
increasing fluid intake, increasing mobility)● Y-Site Incompatibility: amphotericin B
and using laxatives. Severe constipation maycholesteryl sulfate, propofol, sodium bicar-
indicate toxicity.bonate.

● Advise patient to avoid excessive use of tobac-
Calcium Gluconate co or beverages containing alcohol or caf-

IV Administration feine.
● Calcium Supplement: Encourage patients● Direct IV: Administer slowly by direct IV

to maintain a diet adequate in vitamin D (seepush. Rate: Maximum administration rate
Appendix L).for adults is 1.5–2 ml/min.

● Osteoporosis: Advise patients that exercise● Continuous Infusion: May be further dilut-
has been found to arrest and reverse boneed in 1000 ml of D5W, D10W, D20W, D5/

0.9% NaCl, 0.9% NaCl, D5/LR, or LR. Rate: loss. Patient should discuss any exercise limi-
Administer at a rate not to exceed 200 mg/ tations with health care professional before
min over 12–24 hr. beginning program.

● Syringe Incompatibility: metoclopramide. Evaluation/Desired Outcomes
● Y-Site Compatibility: aldesleukin, allopuri-

● Increase in serum calcium levels.
nol, amifostine, amiodarone, aztreonam, bi-

● Decrease in the signs and symptoms of hypo-
valirudin, cefazolin, cefepime, ciprofloxacin, calcemia.
cisatracurium, cladribine, dexmedetomidate,

● Resolution of indigestion.
dobutamine, docetaxel, doxapram, doxoru-

● Control of hyperphosphatemia in patients
bicin liposome, enalaprilat, epinephrine, eto- with renal failure (calcium acetate only).
poside, famotidine, fenoldopam, filgrastim,
gemcitabine, granisetron, labetalol, linezolid,

candesartan, See ANGIOTENSIN IImelphalan, midazolam, milrinone, piperacil-
RECEPTOR ANTAGONISTS.lin/tazobactam, potassium chloride, pro-

chlorperazine edisylate, propofol, remifen-
tanil, sargramostim, tacrolimus, teniposide,

HIGH ALERTthiotepa, tolazoline, vinorelbine, vitamin B
complex with C. capecitabine

● Y-Site Incompatibility: amphotericin B (kap-pe-site-a-been)cholesteryl sulfate, fluconazole, indome-
Xelodathacin.
ClassificationPatient/Family Teaching
Therapeutic: antineoplastics

● Instruct patient not to take enteric-coated
Pharmacologic: antimetabolitestablets within 1 hr of calcium carbonate; this

will result in premature dissolution of the Pregnancy Category D
tablets.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications Adverse Reactions/Side Effects
CNS: fatigue, headache, dizziness, insomnia.Metastatic colorectal cancer. Adjuvant treat-
EENT: eye irritation, epistaxis, rhinorrhea. CV:ment for Dukes’ C colon cancer following pri-
edema, chest pain. GI: DIARRHEA, NECROTIZING ENTER-mary resection. Metastatic breast cancer that
OCOLITIS, abdominal pain, anorexia, constipation,has worsened despite prior therapy with anthra-
dysgeusia, hyperbilirubinemia, nausea, stomati-cycline (daunorubicin, doxorubicin, idarubi-
tis, vomiting, dyspepsia, xerostomia. Derm:cin) (to be used in combination with docetax-
dermatitis, hand-and-foot syndrome, nail disor-el). Metastatic breast cancer that is resistant to
der, alopecia, erythema, rashes. F and E: dehy-both paclitaxel and an anthracycline (daunoru-
dration. Hemat: anemia, leukopenia, thrombo-bicin, doxorubicin, idarubicin) or is resistant to
cytopenia. MS: arthralgia, myalgia. Neuro:paclitaxel and further anthracycline therapy is
peripheral neuropathy. Resp: cough, dyspnea.contraindicated.
Misc: fever.

Action
InteractionsConverted in tissue to 5-fluorouracil (5-FU),
Drug-Drug: May � risk of bleeding with war-which inhibits DNA and RNA synthesis by pre-
farin (frequent monitoring of PT/INR recom-venting thymidine production. The enzyme re-
mended). Toxicity � by concurrent leucovo-sponsible for the final step in the conversion to
rin. Antacids may � absorption. May �5-FU may be found in higher concentrations in
blood levels and risk of toxicity from phenytoinsome tumors. Therapeutic Effects: Death of
(may need to decrease phenytoin dose).rapidly replicating cells, particularly malignant
Drug-Food: Food � absorption, although ca-ones.
pecitabine should be given within 30 min after a

Pharmacokinetics meal.
Absorption: Well absorbed after oral adminis- Route/Dosage
tration. PO (Adults): 1250 mg/m2 twice daily for 14
Distribution: Unknown. days, followed by 7-day rest period; given as 3-
Metabolism and Excretion: Metabolized wk cycles.
mostly in tissue and by the liver; inactive metab-

Renal Impairmentolites are excreted primarily in urine.
PO (Adults CCr 30-50 ml/min): Decrease in-Half-life: 45 min.
itial dose to 75% of usual.

TIME/ACTION PROFILE (blood levels) Availability
Tablets: 150 mg, 500 mg.ROUTE ONSET PEAK DURATION

PO unknown† 1.5 hr unknown NURSING IMPLICATIONS
(2 hr for
5-FU)‡ Assessment

● Assess mucous membranes, number and†Onset of antineoplastic effect is 6 wk
consistency of stools, and frequency of vomit-‡Peak 5-FU levels occur at 2 hr
ing. Assess for signs of infection (fever, chills,

Contraindications/Precautions sore throat, cough, hoarseness, pain in lower
Contraindicated in: Hypersensitivity to capec- back or side, difficult or painful urination).
itabine or 5-FU; Dihydropyrimidine dehydroge- Assess for bleeding (bleeding gums; bruising;
nase deficiency (enzyme metabolizes 5-FU to petechiae; and guaiac-test stools, urine, and
nontoxic compounds); Severe renal impair- emesis). Avoid IM injections and taking rectal
ment (CCr <30 ml/min); OB: Potential for fetal temperatures. Apply pressure to venipunc-
harm or death; Lactation: Potential for serious ture sites for 10 min. Anemia may occur.
adverse effects in nursing infants. Monitor for increased fatigue, dyspnea, and
Use Cautiously in: Mild-moderate renal im- orthostatic hypotension.
pairment (decrease starting dose to 75% in pa- ● High Alert: Notify physician if symptoms of
tients with CCr 30–50 ml/min); Hepatic dys- toxicity (stomatitis, uncontrollable vomiting,
function; Coronary artery disease; Pedi: Safety diarrhea, fever) occur; drug may need to be
not established; Geri: Increased risk of severe discontinued or dose decreased. Patients
diarrhea in patients ≥80 yr. with severe diarrhea should be monitored
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carefully and given fluid and electrolyte re- Missed doses should be omitted; continue
placement if they become dehydrated. regular schedule. Do not double dose.

● Assess patient for hand-and-foot syndrome. ● Inform patient of the most common side ef-
CSymptoms include numbness, dysesthesia or fects. Instruct patient to notify health care

paresthesia, tingling, painless or painful provider immediately if any of the following
swelling, erythema, desquamation, blistering, occur: diarrhea (>4 bowel movements in a
and severe pain. day or any diarrhea at night), vomiting (more

● Lab Test Considerations: Monitor hepat- than once in 24 hr), nausea (loss of appetite
ic (serum alkaline phosphatase, AST, ALT, and significant decrease in daily food intake),
and bilirubin), renal, and hematologic (he- stomatitis (pain, redness, swelling, or sore in
matocrit, hemoglobin, leukocyte, platelet mouth), hand-and-foot syndrome (pain,
count) function before and periodically dur- swelling, or redness of hands and/or feet),
ing therapy. May cause leukopenia, anemia, fever or infection (temperature of ≥100.5° F
and thrombocytopenia. Leukopenia may re- or other signs of infection).
quire discontinuation of therapy. Therapy

● Instruct patient to notify health care profes-
should be interrupted if serum bilirubin � sional if he or she is taking folic acid.
to 1.5 times normal or greater; may be rein-

● Instruct patient to notify health care profes-stituted after bilirubin returns to normal.
sional if fever; chills; sore throat; signs of in-

● Lab Test Considerations: High Alert:
fection; yellowing of skin or eyes; abdominalMonitor PT or INR frequently in patients re-
pain; joint or flank pain; swelling of feet orceiving warfarin and capecitabine to adjust
legs; bleeding gums; bruising; petechiae; orwarfarin dose. May cause � bleeding within
blood in urine, stool, or emesis occurs. Cau-a few days of initiation of therapy to 1 mo fol-
tion patient to avoid crowds and persons withlowing discontinuation of therapy. Risk is
known infections. Instruct patient to use softgreater in patients over 60 years.
toothbrush and electric razor. PatientsPotential Nursing Diagnoses should be cautioned not to drink alcoholicRisk for infection (Side Effects)
beverages or take products containing aspi-Imbalanced nutrition: less than body require-
rin or NSAIDs.ments (Side Effects)

● Advise patient to rinse mouth with clear water
Implementation after eating and drinking and to avoid flossing
● High Alert: Fatalities have occurred with to minimize stomatitis. Viscous lidocaine may

chemotherapeutic agents. Before administer- be used if mouth pain interferes with eating.
ing, clarify all ambiguous orders; double- Stomatitis pain may require treatment with
check single, daily, and course-of-therapy opioid analgesics.
dose limits; have second practitioner inde-

● Review with patient the need for contracep-pendently double-check original order and
tion during therapy.dose calculations. Do not confuse capecita-

● Emphasize the importance of routine follow-bine (Xeloda) with orlistat (Xenical).
up lab tests to monitor progress and to check

● Dose modifications are based on degree of
for side effects.toxicity encountered. Once a dose has been

reduced because of toxicity, it should not be Evaluation/Desired Outcomes
increased at a later time. See manufacturer’s

● Tumor regression.recommendations.
● PO: Administer every 12 hr for 2 wk, fol-

lowed by a 1-wk rest period. Tablets should capsaicin (kap-say-sin)
be taken with water within 30 min after a

�Axsam, Capsin, Capzasin-P, Do-
meal. lorac, No Pain-HP, Pain Doctor,

Patient/Family Teaching Pain-X, R-Gel, Rid•a•Pain•HP,
● Instruct patient to take medication every 12 Zostrix, Zostrix-HP

hr with water within 30 min after a meal.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONSClassification
Therapeutic: nonopioid analgesics Assessment
(topical)

● Assess pain intensity and location before and
periodically throughout therapy.Pregnancy Category UK

Potential Nursing Diagnoses
Indications Chronic pain (Indications)
Temporary management of pain due to rheuma- Noncompliance (Patient/Family Teaching)
toid arthritis and osteoarthritis. Treatment of Implementation
pain associated with postherpetic neuralgia or

● Topical: Apply to affected area not more
diabetic neuropathy. Unlabeled uses: Treat- than 3–4 times daily. Avoid getting medica-
ment of postmastectomy pain syndrome. Treat- tion into eyes or on broken or irritated skin.
ment of complex regional pain syndrome. Do not bandage tightly.
Action ● Topical lidocaine may be applied during the
May deplete and prevent the reaccumulation of first 1–2 wk of treatment to reduce initial dis-
a chemical (substance P) responsible for trans- comfort.
mitting painful impulses from peripheral sites to Patient/Family Teaching
the CNS. Therapeutic Effects: Relief of dis-

● Instruct patient on the correct method for ap-
comfort associated with painful peripheral syn- plication of capsaicin. Rub cream into affect-
dromes. ed area well so that little or no cream is left on
Pharmacokinetics the surface. Gloves should be worn during

application or hands should be washed im-Absorption: Unknown.
mediately after application. If application is toDistribution: Unknown.
hands for arthritis, do not wash hands for atMetabolism and Excretion: Unknown.
least 30 min after application.Half-life: Unknown.

● Advise patient to apply missed doses as soon
TIME/ACTION PROFILE as possible unless almost time for next dose.

Pain relief lasts only as long as capsaicin is
ROUTE ONSET PEAK DURATION

used regularly.
topical 1–2 wk 2–4 wk† unknown

● Advise patient that transient burning may oc-
cur with application, especially if applied few-†May take up to 6 wk for head and neck neuralgias
er than 3–4 times daily. Burning usually dis-Contraindications/Precautions
appears after the first few days but mayContraindicated in: Hypersensitivity to cap-
continue for 2–4 wk or longer. Burning is in-saicin or hot peppers; Not for use near eyes or
creased by heat, sweating, bathing in warmon open or broken skin.
water, humidity, and clothing. Burning usual-Use Cautiously in: OB, Lactation, Pedi: Safety
ly decreases in frequency and intensity thenot established for pregnant women, breast-
longer capsaicin is used. Decreasing numberfeeding infants, or children <2 yr.
of daily doses will not lessen burning but may

Adverse Reactions/Side Effects decrease amount of pain relief and may pro-
Resp: cough. Derm: transient burning. long period of burning.

● Caution patient to flush area with water if cap-Interactions
saicin gets into eyes and to wash with warm,Drug-Drug: None significant.
but not hot, soapy water if capsaicin gets onRoute/Dosage other sensitive areas of the body.

Topical (Adults and Children ≥2 yr): Apply
● Instruct patient with herpes zoster (shingles)

to affected areas 3–4 times daily. not to apply capsaicin cream until lesions
Availability have healed completely.
Cream: 0.025%OTC, 0.075%OTC. Gel: 0.05%OTC. ● Advise patient to discontinue use and notify
Lotion: 0.025%OTC. Roll-on: 0.075%OTC. In health care professional if pain persists long-
combination with: methyl salicylate er than 1 month, worsens, or if signs of infec-
(ZiksOTC). See Appendix B. tion are present.
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Evaluation/Desired Outcomes Half-life: Carbamazapine—single dose—
● Decrease in discomfort associated with: 25–65 hr, chronic dosing— Children—8–14

Postherpetic neuropathy, Diabetic neuropa- hr; Adults—12–17 hr; epoxide—34±9hr.
Cthy, Rheumatoid arthritis, Osteoarthritis. Pain

TIME/ACTION PROFILE (anticonvulsantrelief usually begins within 1–2 wk with ar-
activity)thritis, 2–4 wk with neuralgias, and 4–6 wk

with neuralgias of the head and neck. ROUTE ONSET PEAK DURATION

PO up to one 4–5 hr‡ 6–12 hr
captopril, See ANGIOTENSIN- month†

PO-ER up to one 2–3–12 hr‡ 12 hrCONVERTING ENZYME (ACE)
month†INHIBITORS.

†Onset of antineuralgic activity is 8–72 hr
‡Listed for tablets; peak level occurs 1.5 hr after a chronic
dose of suspensioncarbamazepine
Contraindications/Precautions(kar-ba-maz-e-peen)
Contraindicated in: Hypersensitivity; Bone

�Apo-Carbamazepine, Carbatrol,
marrow suppression; Concomitant use or useEpitol, Equetro, �Novo-Carba-
within 14 days of MAO inhibitors; OB: Use onlymaz, Tegretol, �Tegretol CR, Teg-
during pregnancy if potential benefits outweighretol-XR, Teril
risks to the fetus; additional vitamin K during

Classification last weeks of pregnancy has been recommend-
Therapeutic: anticonvulsants, mood stabi- ed; Lactation: Discontinue drug or bottle feed.
lizers Use Cautiously in: Cardiac or hepatic disease;

renal failure (dosing adjustment required forPregnancy Category D
ClCr <10 ml/min; Increased intraocular pres-
sure; Geri: Older men with prostatic hyperplasiaIndications may be at increased risk for acute urinary reten-

Treatment of tonic-clonic, mixed, and complex- tion or difficulty initiating stream.
partial seizures. Management of pain in trigemi-

Adverse Reactions/Side Effectsnal neuralgia or diabetic neuropathy. Equetro
CNS: ataxia, drowsiness, fatigue, psychosis, se-only: Acute mania and mixed mania. Unla-
dation, vertigo. EENT: blurred vision, nystag-beled uses: Other forms of neurogenic pain.
mus, corneal opacities. Resp: pneumonitis. CV:

Action CHF, edema, hypertension, hypotension, syn-
Decreases synaptic transmission in the CNS by cope. GI: hepatitis, pancreatitis, weight gain.
affecting sodium channels in neurons. Thera- GU: hesitancy, urinary retention. Derm: photo-
peutic Effects: Prevention of seizures. Relief of sensitivity, rashes, Stevens-Johnson syndrome,
pain in trigeminal neuralgia. Decreased mania. toxic epidermal necrolysis, urticaria. Endo:

syndrome of inappropriate antidiuretic hor-Pharmacokinetics
mone (SIADH), hyponatremia. Hemat: AGRANU-Absorption: Absorption is slow but complete.
LOCYTOSIS, APLASTIC ANEMIA, THROMBOCYTOPENIA, eosin-Suspension produces earlier, higher peak and
ophilia, leukopenia. Misc: chills, fever,lower trough levels.
lymphadenopathy, elevated liver enzymes, mul-Distribution: Widely distributed. Crosses the
ti-organ hypersensitivity reactions, hepatic fail-blood-brain barrier. Crosses the placenta rapid-
ure (rare).ly and enters breast milk in high concentrations.

Protein Binding: Carbamazepine—75– Interactions
90%; epoxide—50%. Drug-Drug: May � metabolism of and there-
Metabolism and Excretion: Extensively me- fore � levels/effectiveness of corticosteroids,
tabolized in the liver by cytochrome P450 3A4 to doxycycline, felbamate, quinidine, warfa-
active epoxide metabolite; epoxide metabolite rin, estrogen-containing contraceptives,
has anticonvulsant and antineuralgic activity. barbiturates, cyclosporine, benzodiaze-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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pines, theophylline, lamotrigine, pheny- ded-release capsules: 100 mg, 200 mg, 300
mg. Cost: 100 mg $235.66/180, 200 mgtoin, topiramate, valproic acid,
$226.49/180, 300 mg $216.88/180. Exten-bupropion, and haloperidol. Danazol �
ded-release tablets: 100 mg, 200 mg, 400blood levels (avoid concurrent use if possible).
mg. Cost: 100 mg $83.93/180, 200 mgConcurrent use (within 2 wk) of MAO inhibi-
$143.93/180, 400 mg $279.94/180. Oral sus-tors may result in hyperpyrexia, hypertension,
pension (citrus/vanilla flavor): 100 mg/5seizures, and death. Verapamil, diltiazem,
ml. Cost: Generic—$28.26/450 ml.propoxyphene, itraconazole, ketocona-

zole, erythromycin, clarithromycin, SSRIs,
NURSING IMPLICATIONSantidepressants, or cimetidine may inhibit

the hepatic metabolism or carbamazepine and Assessment
� levels; may cause toxicity. Enzyme inducers

● Seizures: Assess frequency, location, dura-
such as rifampin, phenobarbital, tion, and characteristics of seizure activity.
phenytoin, primidone, and methosuximide

● Trigeminal Neuralgia: Assess for facial
may � serum concentration of carbamazepine. pain (location, intensity, duration). Ask pa-
May � risk of hepatotoxicity from isoniazid. tient to identify stimuli that may precipitate fa-
Felbamate � carbamazepine levels but � cial pain (hot or cold foods, bedclothes,
levels of active metabolite. May � effectiveness touching face).
and � risk of toxicity from acetaminophen.

● Bipolar Disorder: Assess mental status
May � risk of CNS toxicity from lithium. May (mood, orientation, behavior) and cognitive
� duration of action of nondepolarizing abilities before and periodically during
neuromuscular blocking agents. therapy.
Drug-Food: Grapefruit juice � serum levels

● Lab Test Considerations: Monitor CBC,
and oral bioavailability by 40% and therefore including platelet count, reticulocyte count,
may � effects. and serum iron, weekly during the first 2 mo
Route/Dosage and yearly thereafter for evidence of poten-
PO (Adults): Anticonvulsant—200 mg twice tially fatal blood cell abnormalities. Medica-
daily (tablets) or 100 mg 4 times daily (suspen- tion should be discontinued if bone marrow
sion); increase by 200 mg/day q 7 days until depression occurs.
therapeutic levels are achieved (range is 600– ● Liver function tests, urinalysis, and BUN
1200 mg/day in divided doses q 6–8 hr; not to should be routinely performed. May cause �
exceed 1 g/day in 12–15-yr-olds. Extended-re- AST, ALT, serum alkaline phosphatase, biliru-
lease products are given twice daily (XR, CR). bin, BUN, urine protein, and urine glucose
Antineuralgic—100 mg twice daily or 50 mg 4 levels.
times daily (suspension); increase by up to 200 ● Monitor serum ionized calcium levels every 6
mg/day until pain is relieved, then maintenance mo or if seizure frequency increases. Thyroid
dose of 200–1200 mg/day in divided doses (u- function tests and ionized serum calcium
sual range, 400–800 mg/day). concentrations may be �; hypocalcemia de-
PO (Children 6–12 yr): 100 mg twice daily creases seizure threshold.
(tablets) or 50 mg 4 times daily (suspension) ● Monitor ECG and serum electrolytes before
increased by 100 mg weekly until therapeutic and periodically during therapy. May cause
levels are obtained (usual range 400–800 mg/ hyponatremia.
day; not to exceed 1 g/day). Extended-release ● May occasionally cause � serum cholester-
products (XR, CR) are given twice daily. ol, high-density lipoprotein, and triglyceride
PO (Children <6 yr): 10–20 mg/kg/day in 2– concentrations.
3 divided doses; may be increased at weekly in- ● May cause false-negative pregnancy test re-
tervals until optimal response and therapeutic sults with tests that determine human chorio-
levels are acheived. Usual maintenance dose is nic gonadotropin.
250–350 mg/day (not to exceed 35 mg/kg/ ● Toxicity and Overdose: Serum blood lev-
day). els should be routinely monitored during

therapy. Therapeutic levels range from 4–12Availability (generic available)
mcg/ml.Tablets: 200 mg. Cost: Generic—$25.97/

180. Chewable tablets: 100 mg, �200 mg. Potential Nursing Diagnoses
Cost: Generic—100 mg $21.98/180. Exten- Risk for injury (Indications, Side Effects)
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Chronic pain (Indications) ● Instruct patient to notify health care profes-
sional of medication regimen before treat-Disturbed thought process (Indications)
ment or surgery.Implementation C● Emphasize the importance of follow-up lab

● Implement seizure precautions as indicated.
tests and eye exams to monitor for side

● PO: Administer medication with food to mini- effects.mize gastric irritation. May take at bedtime to
● Inform patient and family that the Manic-De-reduce daytime sedation. Tablets may be pressive and Depressive Association can offer

crushed if patient has difficulty swallowing. support for mania.
Do not crush or chew extended-release tab-

● Seizures: Advise patients to carry identifica-
lets. Extended-release capsules may be tion describing disease and medication regi-
opened and the contents sprinkled on apple- men at all times.
sauce or other similar foods.

Evaluation/Desired Outcomes
● Do not administer suspension simultaneously

● Absence or reduction of seizure activity.with other liquid medications or diluents;
● Decrease in trigeminal neuralgia pain. Pa-mixture produces an orange rubbery mass.

tients with trigeminal neuralgia who are pain-
Patient/Family Teaching free should be re-evaluated every 3 mo to de-
● Instruct patient to take carbamazepine termine minimum effective dose.

around the clock, as directed. Take missed ● Decreased mania and depressive symptoms
doses as soon as possible but not just before in Bipolar I disorder.
next dose; do not double doses. Notify health
care professional if more than one dose is carbonyl iron, See IRON
missed. Medication should be gradually dis- SUPPLEMENTS.
continued to prevent seizures.

● May cause dizziness or drowsiness. Advise
patients to avoid driving or other activities re- HIGH ALERT
quiring alertness until response to medica-

carboplatin (kar-boe-pla-tin)tion is known.
Paraplatin, �Paraplatin-AQ● Instruct patients that fever, sore throat,

mouth ulcers, easy bruising, petechiae, un- Classification
usual bleeding, abdominal pain, chills, rash, Therapeutic: antineoplastics
pale stools, dark urine, or jaundice should be Pharmacologic: alkylating agents
reported to health care professional immedi-

Pregnancy Category Dately.
● Inform patient that coating of Tegretol XR is

Indicationsnot absorbed, but is excreted in feces and
Advanced ovarian carcinoma (with othermay be visible in stool.
agents). Palliative treatment of ovarian carcino-

● Advise patient not to take alcohol or other
ma unresponsive to other modalities.CNS depressants concurrently with this medi-
Actioncation.
Inhibits DNA synthesis by producing cross-link-● Caution patients to use sunscreen and protec-
ing of parent DNA strands (cell-cycle phase–tive clothing to prevent photosensitivity re-
nonspecific). Therapeutic Effects: Death ofactions.
rapidly replicating cells, particularly malignant● Inform patient that frequent mouth rinses,
ones.good oral hygiene, and sugarless gum or can-

dy may help reduce dry mouth. Saliva substi- Pharmacokinetics
tute may be used. Consult dentist if dry mouth Absorption: IV administration results in com-
persists >2 wk. plete bioavailability.

● Advise female patients to use a nonhormonal Distribution: Unknown.
form of contraception while taking carbam- Protein Binding: Platinum is irreversibly
azepine. bound to plasma proteins.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Excreted mostly Renal Impairment
IV (Adults): CCr 41–59 ml/min—initial doseby the kidneys.
250 mg/m2; CCr 16–40 ml/min—initial doseHalf-life: Carboplatin—2.6–5.9 hr (in-
200 mg/m2.creased in renal impairment); platinum—5

days. Availability (generic available)
Lyophilized powder for injection: 50-mg

TIME/ACTION PROFILE (effects on blood vials, 150-mg vials, 450-mg vials. Aqueous so-
counts) lution for injection: 50 mg/5-ml vial, 150-

mg/15-ml vial, 450-mg/45-ml vial, 600 mg/60-
ROUTE ONSET PEAK DURATION

ml vial.
IV unknown 21 days 28 days

NURSING IMPLICATIONS
Contraindications/Precautions

AssessmentContraindicated in: Hypersensitivity to carbo-
● Assess for nausea and vomiting; often occurplatin, cisplatin, or mannitol; OB: Pregnancy or

6–12 hr after therapy (1–4 hr for aqueouslactation.
solution) and may persist for 24 hr. Prophy-Use Cautiously in: Hearing loss; Electrolyte
lactic antiemetics may be used. Adjust diet asabnormalities; Renal impairment (dose reduc-
tolerated to maintain fluid and electrolyte bal-tion recommended if creatinine <60 ml/min);
ance and ensure adequate nutritional intake.Active infections; Diminished bone marrow re-
May require discontinuation of therapy.serve (dose reduction recommended); Other

● Assess patients receiving Paraplatin-AQ for
chronic debilitating illnesses; Geri: � risk of neurotoxicity (paresthesias in a stocking—
thrombocytopenia, consider renal function in glove distribution, areflexia, loss of proprio-
dose determination; Patients with childbearing ception and vibratory sensations). Discontin-
potential; Pedi: Safe use in children not estab- ue therapy when symptoms are first observed.
lished. May progress further even after stopping

therapy. May be irreversible.Adverse Reactions/Side Effects
● Monitor for bone marrow depression. AssessCNS: weakness. EENT: ototoxicity. GI: abdomi-

for bleeding (bleeding gums, bruising, petec-nal pain, nausea, vomiting, constipation, diar-
hiae, guaiac stools, urine, and emesis) andrhea, hepatitis, stomatitis. GU: gonadal suppres-
avoid IM injections and rectal temperatures ifsion, nephrotoxicity. Derm: alopecia, rash. F
platelet count is low. Apply pressure to veni-and E: hypocalcemia, hypokalemia, hypomag-
puncture sites for 10 min. Assess for signs ofnesemia, hyponatremia. Hemat: ANEMIA, LEUKOPE-
infection during neutropenia. Anemia may

NIA, THROMBOCYTOPENIA. Metab: hyperuricemia. occur and may be cumulative; transfusions
Neuro: peripheral neuropathy. Misc: hyper- are frequently required. Monitor for in-
sensitivity reactions including ANAPHYLACTIC-LIKE RE- creased fatigue, dyspnea, and orthostatic hy-
ACTIONS. potension.

● Monitor for signs of anaphylaxis (rash, urti-Interactions
caria, pruritus, facial swelling, wheezing,Drug-Drug: � nephrotoxicity and ototoxicity
tachycardia, hypotension). Discontinue med-with other nephrotoxic and ototoxic drugs
ication immediately and notify physician if(aminoglycosides, loop diuretics). � bone
these occur. Epinephrine and resuscitationmarrow depression with other bone marrow–
equipment should be readily available.depressing drugs or radiation therapy. May

● Audiometry is recommended before initiation� antibody response to live-virus vaccines
of therapy and subsequent doses. Ototoxicityand � risk of adverse reactions.
manifests as tinnitus and unilateral or bilater-

Route/Dosage al hearing loss in high frequencies and be-
Other dosing formulas are used. comes more frequent and severe with repeat-
IV (Adults): Initial treatment—300 mg/m2 ed doses. Ototoxicity is more pronounced in
with cyclophosphamide at 4-wk intervals. children.
Treatment of refractory tumors—360 mg/m2

● Lab Test Considerations: Monitor CBC,
as a single dose; may be repeated at 4-wk inter- differential, and clotting studies before and
vals, depending on response. weekly during therapy. For Paraplatin: The
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nadirs of thrombocytopenia and leukopenia vision of a physician experienced in cancer
occur after 21 days and recover by 30 days af- chemotherapy.
ter a dose. Nadir of granulocyte counts usual- IV Administration

Cly occurs after 21–28 days and recovers by
● Solution should be prepared in a biologic

day 35. Withhold subsequent doses until neu- cabinet. Wear gloves, gown, and mask while
trophil count is >2000/mm3 and platelet handling medication. Discard equipment in
count is >100,000/mm3. For Paraplatin-AQ: specially designated containers.The nadirs of thrombocytopenia and leuko-

● Do not use aluminum needles or equipmentpenia occur between days 18 and 23 and re- during preparation or administration; alumi-cover by day 39. Anemia also occurs with the num reacts with the drug.same frequency and timing as thrombocy-
Paraplatintopenia and leukopenia.
● Intermittent Infusion: Reconstitute to a● Monitor renal function and serum electro-

concentration of 10 mg/ml with sterile waterlytes before initiation of therapy and before
for injection, D5W, or 0.9% NaCl for injec-each course of carboplatin. Nephrotoxicity
tion. Diluent: May be further diluted inwith Paraplatin-AQ is cumulative and is po-
D5W or 0.9% NaCl. Concentration: 0.5tentiated by aminoglycoside antibiotics. Mon-
mg/ml. Stable for 8 hr at room temperature.itor serum creatinine, BUN, creatinine clear-

● May also be administered over 24 hr or by di-ance, and magnesium, sodium, potassium,
viding total dose into 5 consecutive pulseand calcium levels prior to initiating therapy
doses; may decrease nausea and vomiting butand before each subsequent dose. May cause
does not decrease nephrotoxicity or ototoxic-� BUN and serum creatinine concentrations
ity. Rate: Administer over 15–60 min.and � CCr. May cause � serum potassium,

● Y-Site Compatibility: allopurinol, amifos-calcium, magnesium, and sodium concentra-
tine, anidlafungin, aztreonam, cefepime, cla-tions. Renal function must return to normal

before each dose of Paraplatin-AQ is given. dribine, doxorubicin liposome, etoposide
● Monitor hepatic function before and periodi- phosphate, filgrastim, fludarabine, gemcita-

cally during therapy. May cause � serum bi- bine, granisetron, linezolid, melphalan, on-
lirubin, alkaline phosphatase, and AST con- dansetron, oxaliplatin, paclitaxel, palonose-
centrations. tron, pemetrexed, piperacillin/tazobactam,

● Paraplatin-AQ may cause hyperuricemia, propofol, sargramostim, teniposide, thiotepa,
usually occurring 3–5 days after therapy. Al- topotecan, vinorelbine.
lopurinol may be used to � uric acid levels. ● Y-Site Incompatibility: amphotericin B

● Paraplatin-AQ may cause � serum amylase cholesteryl sulfate complex, lansoprazole.
levels. Paraplatin-AQ

Potential Nursing Diagnoses ● Hydrate patient with 1–2 liters of fluid infused
Risk for infection (Adverse Reactions) over 8–12 hr prior to therapy. Adequate hyd-
Risk for injury (Side Effects) ration and urinary output must be maintained

for 24 hr following infusionImplementation
● Intermittent Infusion: Diluent: Dilute

● High Alert: Fatalities have occurred with
Paraplatin-AQ with 2 liters of D5/0.45% NaClchemotherapeutic agents. Before administer-
containing 37.5 g of mannitol. Do not diluteing, clarify all ambiguous orders; double-
with D5W. If diluted solution is not to be usedcheck single, daily, and course-of-therapy
within 6 hrs, protect solution from light. Dodose limits; have second practitioner inde-
not refrigerate.pendently double-check original order, cal-

culations, and infusion pump settings. Patient/Family Teaching
● High Alert: Do not confuse carboplatin with ● Instruct patient to notify health care profes-

cisplatin. Do not confuse Paraplatin (carbo- sional promptly if fever; chills; sore throat;
platin) with Platinol (cisplatin). signs of infection; lower back or side pain;

● High Alert: Carboplatin should be adminis- difficult or painful urination; bleeding gums;
tered in a monitored setting under the super- bruising; pinpoint red spots on skin; blood in

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokineticsstools, urine, or emesis; increased fatigue,
Absorption: Well absorbed after oral adminis-dyspnea, or orthostatic hypotension occurs.
tration.● Caution patient to avoid crowds and persons
Distribution: Crosses the placenta; high con-with known infections. Instruct patient to use
centrations in breast milk.soft toothbrush and electric razor and to
Metabolism and Excretion: Mostly metabo-avoid falls. Caution patients not to drink alco-
lized by the liver.holic beverages or take medication contain-
Half-life: 8 hr.ing aspirin or NSAIDs because they may pre-

cipitate gastric bleeding. TIME/ACTION PROFILE (skeletal muscle
● Instruct patient to promptly report any relaxation)

numbness or tingling in extremities or face,
ROUTE ONSET PEAK DURATIONdecreased coordination, difficulty with hear-

ing or ringing in the ears, unusual swelling, PO 30 min unknown 4–6 hr
or weight gain to health care professional.

Contraindications/Precautions● Instruct patient not to receive any vaccina-
Contraindicated in: Hypersensitivity to cariso-tions without advice of health care profes-
prodol or to meprobamate; Porphyria or sus-sional and to avoid contact with persons who
pected porphyria.have received oral polio vaccine within the
Use Cautiously in: Severe liver or kidney dis-past several months.
ease; OB, Lactation, Pedi: Safety not established● Advise patient of the need for contraception
for pregnant women, breastfeeding infants, or(if patient is not infertile as a result of surgical
children <16 yr; Geri: Poorly tolerated due toor radiation therapy).
anticholinergic effects. Appears on Beers list.● Instruct patient to inspect oral mucosa for er-

ythema and ulceration. If ulceration occurs, Adverse Reactions/Side Effects
advise patient to notify health care profes- CNS: dizziness, drowsiness, agitation, ataxia,
sional, rinse mouth with water after eating, depression, headache, insomnia, irritability,
and use sponge brush. Mouth pain may re- syncope. Resp: asthma attacks. CV: hypoten-
quire treatment with opioids. sion, tachycardia. GI: epigastric distress, hicc-

● Discuss with patient the possibility of hair ups, nausea, vomiting. Derm: flushing, rashes.
loss. Explore methods of coping. Hemat: eosinophilia, leukopenia. Misc: ANAPHY-

● Emphasize the need for periodic lab tests to LACTIC SHOCK, fever, psychological dependence,
monitor for side effects. severe idiosyncratic reaction.

Evaluation/Desired Outcomes Interactions
● Decrease in size or spread of ovarian car- Drug-Drug: Additive CNS depression with oth-

cinoma. er CNS depressants including alcohol, anti-
histamines, opioid analgesics, and seda-
tive/hypnotics.carisoprodol Drug-Natural Products: Concomitant use of

(kar-i-sop-roe-dole) kava kava, valerian, skullcap, chamomile,
Soma, Vanadom or hops can increase CNS depression.
Classification Route/Dosage
Therapeutic: skeletal muscle relaxants PO (Adults ≥16 yrs): 250–350 mg 4 times
(centrally acting) daily for no >2–3 wks.

Pregnancy Category UK Availability (generic available)
Tablets: 250 mg, 350 mg. In combination
with: aspirin (Soma compound) and codeine.Indications
See Appendix B.Adjunct to rest and physical therapy in the treat-

ment of muscle spasm associated with acute
NURSING IMPLICATIONSpainful musculoskeletal conditions.

Action Assessment
Skeletal muscle relaxation, probably due to CNS ● Assess patient for pain, muscle stiffness, and
depression. Therapeutic Effects: Skeletal range of motion before and periodically
muscle relaxation. throughout therapy.
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● Observe patient for idiosyncratic symptoms Classification
that may appear within minutes or hours of Therapeutic: antineoplastics
administration during the first dose. Symp- Pharmacologic: alkylating agents

Ctoms include extreme weakness, quadriple-
Pregnancy Category Dgia, dizziness, ataxia, dysarthria, visual distur-

bances, agitation, euphoria, confusion, and
Indicationsdisorientation. Usually subsides over several
Alone or with other treatments (surgery, radia-hours.
tion) in the management of: Brain tumors, Mul-● Geri: Assess geriatric patients for anticholin-
tiple myeloma, Hodgkin’s disease, Other lym-ergic effects (sedation and weakness).
phomas.Potential Nursing Diagnoses
ActionAcute pain (Indications)
Inhibits DNA and RNA synthesis (cell-cycleImpaired bed mobility (Indications)
phase–nonspecific). Therapeutic Effects:Risk for injury (Side Effects)
Death of rapidly replicating cells, especially ma-Implementation
lignant ones.

● Do not confuse Soma with Soma Compound.
Pharmacokinetics● Provide safety measures as indicated. Super-
Absorption: Following IV administration, ab-vise ambulation and transfer of patients.
sorption is complete. Following implantation,● PO: Administer with food to minimize GI irri-
action is primarily local.tation. Give dose at bedtime.
Distribution: Highly lipid soluble; readilyPatient/Family Teaching
penetrates CSF. Enters breast milk.

● Instruct patient to take medication as direct-
Metabolism and Excretion: Rapidly metabo-ed. Missed doses should be taken within 1 hr;
lized. Some metabolites have antineoplastic ac-if not, omit and return to regular dosing
tivity.schedule. Do not double doses.
Half-life: Biologic—15–30 min; chemical—

● Encourage patient to comply with additional
5 min.therapies prescribed for muscle spasm (rest,

physical therapy, heat, etc.). TIME/ACTION PROFILE (effect on platelet
● May cause dizziness or drowsiness. Advise counts)

patient to avoid driving or other activities re-
ROUTE ONSET PEAK DURATIONquiring alertness until response to drug is

known. IV days 4–5 wk 6 wk
● Instruct patient to change positions slowly to

Contraindications/Precautionsminimize orthostatic hypotension.
Contraindicated in: Hypersensitivity; Preg-● Advise patient to avoid concurrent use of al-
nancy or lactation.cohol and other CNS depressants while taking
Use Cautiously in: Infections; Depressed bonethis medication.
marrow reserve; Geriatric patients (consider● Instruct patient to notify health care profes-
age related decrease in body mass, renal/hepat-sional if signs of allergy (rash, hives, swelling
ic/cardiovascular function, concurrent medica-of tongue or lips, dyspnea) or idiosyncratic
tions and chronic illnesses); Impaired pulmo-reaction occur.
nary, hepatic, or renal function; Other chronicEvaluation/Desired Outcomes
debilitating illnesses; Patients with childbearing

● Decreased musculoskeletal pain and muscle
potential.spasticity.
Adverse Reactions/Side Effects● Increased range of motion.
Resp: PULMONARY FIBROSIS, pulmonary infiltrates.
GI: hepatotoxicity, nausea, vomiting, anorexia,HIGH ALERT
diarrhea, esophagitis. GU: renal failure. Derm:

carmustine (kar-mus-teen) alopecia. Hemat: LEUKOPENIA, THROMBOCYTOPENIA,
BCNU, BiCNU, Gliadel anemia. Local: pain at IV site.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions fluid and electrolyte balance and nutritional
Drug-Drug: � bone marrow depression with status.
other antineoplastics or radiation therapy. ● Lab Test Considerations: Monitor CBC
Smoking � risk of pulmonary toxicity. May � with differential and platelet count before and
antibody response to live-virus vaccines and throughout therapy. The nadir of thrombocy-
� risk of adverse reactions. Myelosuppression topenia occurs in 4–5 wk; the nadir of leuko-
may be � by cimetidine. penia in 5–6 wk. Recovery usually occurs in

6–7 wk but may take 10–12 wk after pro-Route/Dosage
longed therapy. Withhold dose and notifyIV (Adults and Children): 150–200 mg/m2

physician if platelet count is <100,000/mm3
single dose every 6–8 wk or 75–100 mg/m2/day

or leukocyte count is <4000/mm3. Anemia isfor 2 days q 6 wk or 40 mg/m2/day for 5 days q 6
usually mild.wk.

● Monitor serum bilirubin, AST, ALT, and LDHIntracavitary (Adults): Up to 61.6 mg (8 im-
before and periodically during therapy. Mayplants) placed in cavity created during surgical
cause mild, reversible � in AST, alkalineresection of brain tumor.
phosphatase, and bilirubin.

Availability
● Monitor BUN, serum creatinine, and uric acid

Injection: 100-mg vial. Intracavitary wafer: before and periodically during therapy. Notify
7.7 mg in packages of 8. physician if BUN is elevated.

Potential Nursing DiagnosesNURSING IMPLICATIONS
Risk for injury (Side Effects)

Assessment Disturbed body image (Side Effects)
● Monitor vital signs before and frequently dur- Implementationing therapy.

● High Alert: Fatalities have occurred with
● Monitor for bone marrow depression. Assess chemotherapeutic agents. Before administer-for bleeding (bleeding gums, bruising, petec- ing, clarify all ambiguous orders; double-hiae, guaiac stools, urine, and emesis) and check single, daily, and course-of-therapyavoid IM injections and taking rectal temper- dose limits; have second practitioner inde-atures if platelet count is low. Apply pressure pendently double-check original order, cal-to venipuncture sites for 10 min. Assess for culations, and infusion pump settings.signs of infection during neutropenia. Anemia

IV Administrationmay occur; monitor for increased fatigue,
dyspnea, and orthostatic hypotension. ● Solution should be prepared in a biologic

● Assess respiratory status for dyspnea or cabinet. Wear gloves, gown, and mask while
cough. Pulmonary toxicity usually occurs af- handling medication. Discard equipment in
ter high cumulative doses or several courses designated containers. Contact with skin may
of therapy but may also occur following 1–2 cause transient hyperpigmentation.
courses of low doses. Symptoms may be rapid ● Intermittent Infusion: Dilute contents of
or gradual in onset; damage may be revers- each 100-mg vial with 3 ml of absolute ethyl
ible or irreversible. Delayed pulmonary fibro- alcohol provided as a diluent. Dilute this so-
sis may occur years after therapy. Notify phy- lution with 27 ml of sterile water for injection.
sician promptly if symptoms occur. Concentration: 3.3 mg/ml. Diluent: May

● Monitor IV site closely. Carmustine is an irri- be further diluted with 500 ml of D5W or
tant. Instruct patient to notify nurse immedi- 0.9% NaCl in a glass container.
ately if discomfort occurs at IV site. Discon- ● Solution is clear and colorless. Do not use
tinue IV immediately if infiltration occurs. Ice vials that contain an oily film, which indicates
may be applied to site. May cause hyperpig- decomposition. Reconstituted solution is sta-
mentation of skin along vein. ble for 24 hr when refrigerated and protected

● Monitor intake and output, appetite, and nu- from light. Solution contains no preserva-
tritional intake. Assess for nausea and vomit- tives; do not use as a multidose vial.
ing, which occur within 2 hr of administra- ● IV lines may be flushed with 5–10 ml of 0.9%
tion and persist for 4–6 hr. Administration of NaCl before and after carmustine infusion to
an antiemetic before and during therapy and minimize irritation at the injection site. Rate:
adjusting diet as tolerated may help maintain Administer dose over 1–2 hr at rate of <3
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mg/ml/min. Rapid infusion rate may cause Classification
local pain, burning at site, and flushing. Fa- Therapeutic: antihypertensives
cial flushing occurs within 2 hr and may per- Pharmacologic: beta blockers

Csist for 4 hr.
Pregnancy Category C● Y-Site Compatibility: amifostine, aztreo-

nam, cefepime, etoposide, filgrastim, fludara-
Indicationsbine, gemcitabine, granisetron, melphalan,
Hypertension. CHF (ischemic or cardiomyo-ondansetron, piperacillin/tazobactam, sar-
pathic) with digoxin, diuretics, and ACE inhibi-gramostim, teniposide, thiotepa, vinorelbine.
tors. Left ventricular dysfunction after myocar-

● Additive Incompatibility: allopurinol, so-
dial infarction.dium bicarbonate.
ActionPatient/Family Teaching
Blocks stimulation of beta1 (myocardial) and

● Instruct patient to notify health care profes-
beta2 (pulmonary, vascular, and uterine)-ad-sional if fever; chills; sore throat; signs of in-
renergic receptor sites. Also has alpha1 blockingfection; lower back or side pain; difficult or
activity, which may result in orthostatic hypoten-painful urination; bleeding gums; bruising;
sion. Therapeutic Effects: Decreased heartpetechiae; or blood in urine, stool, or emesis rate and blood pressure. Improved cardiac out-

occurs. Caution patient to avoid crowds and put, slowing of the progression of CHF and de-
persons with known infections. Instruct pa- creased risk of death.
tient to use soft toothbrush and electric razor.

PharmacokineticsPatients should be cautioned not to drink al-
Absorption: Well absorbed but rapidly under-coholic beverages or to take products con-
goes extensive first-pass hepatic metabolism,taining aspirin or NSAIDs.
resulting in 25–35% bioavailability. Food slows

● Instruct patient to notify health care profes-
absorption.sional if shortness of breath or increased Distribution: Unknown.cough occurs. Encourage patient not to Protein Binding: 98%.smoke, because smokers are at greater risk Metabolism and Excretion: Extensively me-

for pulmonary toxicity. tabolized, excreted in feces via bile, <2% ex-
● Instruct patient to inspect oral mucosa for creted unchanged in urine.

redness and ulceration. If mouth sores occur, Half-life: 7–10 hr.
advise patient to use sponge brush and rinse
mouth with water after eating and drinking. TIME/ACTION PROFILE (cardiovascular
Stomatitis may require treatment with opioid effects)
analgesics.

ROUTE ONSET PEAK DURATION
● Discuss with patient the possibility of hair

PO within 1 hr 1–2 hr 12 hrloss. Explore coping strategies.
PO-CR unknown 5 hr 24 hr● Advise patient of the need for contraception.

● Instruct patient not to receive any vaccina- Contraindications/Precautionstions without advice of health care profes- Contraindicated in: Pulmonary edema; Car-sional. diogenic shock; Bradycardia, heart block, or
● Emphasize need for periodic lab tests to mon- sick sinus syndrome (unless a pacemaker is in

itor for side effects. place); Uncompensated CHF requiring IV ino-
Evaluation/Desired Outcomes tropic agents (wean before starting carvedilol);

Severe hepatic impairment; Asthma or other● Decrease in size and spread of tumor.
bronchospastic disorders.● Improvement in hematologic parameters in
Use Cautiously in: CHF (condition may deteri-nonsolid cancers.
orate during initial therapy); Renal impairment;
Hepatic impairment; Diabetes mellitus (may

carvedilol (kar-ve-dil-ole) mask signs of hypoglycemia); Thyrotoxicosis
Coreg, Coreg CR (may mask symptoms); Peripheral vascular dis-

� = Canadian drug name.
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ease; History of severe allergic reactions (inten- kg or 50 mg twice daily in patients >85 kg or Ex-
sity of reactions may be increased); OB: Crosses tended-release-10 mg once daily, dose may be
placenta and may cause fetal/neonatal brady- doubled every 2 wks as tolerated up to 80 mg
cardia, hypotension, hypoglycemia, or respira- once daily; Left ventricular dysfunction after
tory depression; Lactation, Pedi: Safety not es- MI—6.25 mg twice daily, increase after 3–10
tablished; Geri: Increased sensitivity to beta days to 12.5 twice daily then to target dose of 25
blockers; initial dosage reduction recom- mg twice daily; some patients may require lower
mended. initial doses and slower titration or Extended-

release-20 mg once daily, dose may be doubledAdverse Reactions/Side Effects
every 3–10 days up to 80 mg once daily.CNS: dizziness, fatigue, weakness, anxiety, de-

pression, drowsiness, insomnia, memory loss, Availability (generic available)
mental status changes, nervousness, night- Tablets: 3.125 mg, 6.25 mg, 12.5 mg, 25 mg.
mares. EENT: blurred vision, dry eyes, nasal Cost: Generic—3.125 mg $89.95/180, 6.25
stuffiness. Resp: bronchospasm, wheezing. CV: mg $79.94/180, 12.5 mg $79.94/180, 25 mg
BRADYCARDIA, CHF, PULMONARY EDEMA. GI: diarrhea, $89.93/180. Extended-release capsules: 10
constipation, nausea. GU: erectile dysfunction, mg, 20 mg, 40 mg, 80 mg. Cost: all strengths
decreased libido. Derm: itching, rashes. Endo: $333.97/90.
hyperglycemia, hypoglycemia. MS: arthralgia,
back pain, muscle cramps. Neuro: paresthesia. NURSING IMPLICATIONS
Misc: drug-induced lupus syndrome.

Assessment
Interactions

● Monitor blood pressure and pulse frequently
Drug-Drug: General anesthetics, IV pheny- during dose adjustment period and periodi-
toin, diltiazem, and verapamil may cause � cally during therapy. Assess for orthostatic
myocardial depression. � risk of bradycardia hypotension when assisting patient up from
with digoxin. � hypotension may occur with supine position.
other antihypertensives, acute ingestion of

● Monitor intake and output ratios and daily
alcohol, or nitrates. Concurrent use with clo- weight. Assess patient routinely for evidence
nidine � hypotension and bradycardia. May of fluid overload (peripheral edema, dysp-
� withdrawal phenomenon from clonidine nea, rales/crackles, fatigue, weight gain, jug-
(discontinue carvedilol first). Concurrent ad- ular venous distention). Patients may experi-
ministration of thyroid preparations may � ence worsening of symptoms during initiation
effectiveness. May alter the effectiveness of in- of therapy for CHF.
sulins or oral hypoglycemic agents (dose

● Hypertension: Check frequency of refills to
adjustments may be necessary). May � effec- determine adherence.
tiveness of theophylline. May � beneficial

● Lab Test Considerations: May cause �
beta1-cardiovascular effects of dopamine or BUN, serum lipoprotein, potassium, triglycer-dobutamine. Use cautiously within 14 days of ide, and uric acid levels.MAO inhibitor therapy (may result in hypoten-

● May cause � ANA titers.sion/bradycardia). Cimetidine may � toxicity
● May cause � in blood glucose levels.from carvedilol. Concurrent NSAIDs may �
● Toxicity and Overdose: Monitor patientsantihypertensive action. Effectiveness may be � receiving beta blockers for signs of overdoseby rifampin. May � serum digoxin levels.

(bradycardia, severe dizziness or fainting, se-May � blood levels of cyclosporine (monitor
vere drowsiness, dyspnea, bluish fingernailsblood levels).
or palms, seizures). Notify physician or other

Route/Dosage health care professional immediately if these
PO (Adults): Hypertension—6.25 mg twice signs occur.
daily, may be increased q 7–14 days up to 25 mg Potential Nursing Diagnosestwice daily or Extended-release-20 mg once dai-

Decreased cardiac output (Side Effects)ly, dose may be doubled every 7–14 days up to
Noncompliance (Patient/Family Teaching)80 mg once daily; CHF—3.125 mg twice daily
Implementationfor 2 wk; may be increased to 6.25 mg twice dai-
● Do not confuse carvedilol with captopril orly. Dose may be doubled q 2 wk as tolerated

(not to exceed 25 mg twice daily in patients <85 carteolol.
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● Discontinuation of concurrent clonidine ● Caution patient that this medication may in-
should be gradual, with carvedilol discontin- crease sensitivity to cold.
ued first over 1-2 week with limitation of ● Instruct patient to consult health care profes-

Cphysical activity; then, after several days, dis- sional before taking any Rx, OTC, or herbal
continue clonidine. products, especially cold preparations, con-

● PO: Take apical pulse before administering. currently with this medication.
If <50 bpm or if arrhythmia occurs, withhold ● Patients with diabetes should closely monitor
medication and notify physician or other blood glucose, especially if weakness, mal-
health care professional. aise, irritability, or fatigue occurs. Medication

● Administer with food to minimize orthostatic may mask some signs of hypoglycemia, but
hypotension. dizziness and sweating may still occur.

● Extended-release capsules should be taken in ● Advise patient to notify health care profes-
the morning and swallowed whole, do not sional if slow pulse, difficulty breathing,
crush, break, or chew. Extended-release cap- wheezing, cold hands and feet, dizziness,
sules may be opened and sprinkled on cold confusion, depression, rash, fever, sore
applesauce and take immediately; do not throat, unusual bleeding, or bruising occurs.
store mixture. ● Instruct patient to inform health care profes-

● To convert from immediate-release to exten- sional of medication regimen before treat-
ded-release product, doses of 3.125 mg twice ment or surgery.
daily can be converted to 10 mg daily; doses ● Advise patient to carry identification describ-
of 6.25 mg twice daily can be converted to 20 ing disease process and medication regimen
mg daily; doses of 12.5 mg twice daily can be at all times.
converted to 40 mg daily; and doses of 25 mg ● Hypertension: Reinforce the need to con-
twice daily can be converted to 80 mg daily. tinue additional therapies for hypertension

(weight loss, sodium restriction, stress re-Patient/Family Teaching
duction, regular exercise, moderation of al-● Instruct patient to take medication as direct-
cohol consumption, and smoking cessation).ed, at the same time each day, even if feeling
Medication controls but does not cure hyper-well. Do not skip or double up on missed
tension.doses. Take missed doses as soon as possible

up to 4 hr before next dose. Abrupt withdraw- Evaluation/Desired Outcomes
al may precipitate life-threatening arrhyth-

● Decrease in blood pressure without appear-
mias, hypertension, or myocardial ischemia. ance of detrimental side effects.

● Advise patient to make sure enough medica-
● Decrease in severity of CHF.

tion is available for weekends, holidays, and
vacations. A written prescription may be kept
in wallet in case of emergency. caspofungin (kas-po-fun-gin)

● Teach patient and family how to check pulse Cancidas
and blood pressure. Instruct them to check

Classification
pulse daily and blood pressure biweekly. Ad- Therapeutic: antifungals (systemic)
vise patient to hold dose and contact health Pharmacologic: echinocandins
care professional if pulse is <50 bpm or

Pregnancy Category Cblood pressure changes significantly.
● May cause drowsiness or dizziness. Caution

Indicationspatients to avoid driving or other activities
Invasive aspergillosis refractory to, or intolerantthat require alertness until response to the
of, other therapies. Candidemia and associateddrug is known.
serious infections (intra-abdominal abscesses,● Advise patient to change positions slowly to
peritonitis, pleural space infections). Esopha-minimize orthostatic hypotension, especially
geal candidiasis. Suspected fungal infections induring initiation of therapy or when dose is

increased. febrile neutropenic patients.

� = Canadian drug name.
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Action Moderate Hepatic Impairment (Child-
Inhibits the synthesis of β (1, 3)-D-glucan, a Pugh Score 5–6)
necessary component of the fungal cell wall. IV (Adults): 70 mg initially followed by 35 mg
Therapeutic Effects: Death of susceptible daily, duration determined by clinical situation
fungi. and response.

Pharmacokinetics Availability
Powder for injection: 50 mg/vial, 70 mg/vial.Absorption: IV administration results in com-

plete bioavailability.
NURSING IMPLICATIONSDistribution: Widely distributed to tissues.

Protein Binding: 97%. Assessment
Metabolism and Excretion: Slowly and ex-

● Assess patient for signs and symptoms of fun-
tensively metabolized; <1.5% excreted un- gal infections prior to and periodically during
changed in urine. therapy.
Half-life: Polyphasic: β phase—9–11 hr; ξ

● Monitor patient for signs of anaphylaxis
phase—40–50 hr. (rash, dyspnea, stridor) during therapy.

● Lab Test Considerations: May cause �TIME/ACTION PROFILE
serum alkaline phosphatase, AST, ALT, eosin-
ophils, and urine protein and RBCs. May alsoROUTE ONSET PEAK DURATION
cause � serum potassium, hemoglobin, he-IV unknown end of in- 24 hr
matocrit, and WBCs.fusion

Potential Nursing DiagnosesContraindications/Precautions Risk for infection (Indications)Contraindicated in: Hypersensitivity; Concur-
Implementationrent use with cyclosporine.

Use Cautiously in: Moderate hepatic impair- IV Administration
ment (decreased maintenance dose recom-

● Intermittent Infusion: Diluent: Allow re-
mended); Pedi: Children <18 yr (safety not es- frigerated vial to reach room temperature.
tablished). For 75-mg or 50-mg dose—Reconstitute

vials with 10.5 ml of 0.9% NaCl or sterile wa-Adverse Reactions/Side Effects
ter for injection. Reconstituted solution is sta-CNS: headache. GI: diarrhea, nausea, vomiting.
ble for 1 hr at room temperature. WithdrawDerm: flushing. Local: venous irritation at in-
10 ml from vial and add to 250 ml of 0.9%jection site. Misc: allergic reactions including
NaCl, 0.45% NaCl, 0.225% NaCl, or LR. TheANAPHYLAXIS, fever.
50-mg dose can also be diluted in 100 mlInteractions
when volume restriction is necessary. Infu-Drug-Drug: Concurrent use with cyclospo-
sion is stable for 24 hr at room temperaturerine is not recommended due to � risk of he-
or 48 hr if refrigerated. For 35-mg dose—patic toxicity. May � blood levels and effects of Reconstitute a 50-mg vial as per the direc-tacrolimus. Blood levels and effectiveness may tions above. Withdraw 7 ml from vial and addbe � by rifampin; maintenance dose should to 250 ml of appropriate diluent. May also bebe � to 70 mg (in patients with normal liver diluted in 100 ml if volume restriction is nec-function). Blood levels and effectiveness may be essary. White cake should dissolve complete-

also be � by efavirenz, nelfinavir, nevira- ly. Mix gently until a clear solution is ob-
pine, phenytoin, dexamethasone, or car- tained. Do not use a solution that is cloudy,
bamazepine an � in the maintenance dose to discolored, or contains precipitates. Con-
70 mg should be considered in patients who are centration: 0.14–0.47 mg/ml. Rate: In-
not clinically responding. fuse over 1 hr.
Route/Dosage ● Y-Site Compatibility: acyclovir, amikacin,
IV (Adults): 70 mg initially followed by 50 mg aminophylline, amiodarone, aztreonam, bu-
daily, duration determined by clinical situation metanide, calcium chloride, calcium gluco-
and response; Esophageal candidiasis—50 nate, ceftizoxime, cimetidine, ciprofloxacin,
mg daily, duration determined by clinical situa- cisatracurium, cyclosporine, daptomycin,
tion and response. diltiazem, diphenhydramine, dobutamine,
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dolasetron, dopamine, doxycycline, droperi-
cefazolin, See CEPHALOSPORINS—dol, epinephrine, erythromycin, esmolol,
FIRST GENERATION.famotidine, fenoldopam, fentanyl, flucona-

Czole, ganciclovir, gentamicin, granisetron,
haloperidol, hydrocortisone sodium succi-
nate, hydromorphone, imipenem/cilastatin, cefdinir, See CEPHALOSPORINS—
insulin, isoproterenol, labetalol, levofloxacin, THIRD GENERATION.
linezolid, magnesium sulfate, meperidine,
meropenem, metoclopramide, metoprolol,
midazolam, milrinone, morphine, moxifloxa- cefditoren, See CEPHALOSPORINS—
cin, nicardipine, nitroglycerin, norepineph- THIRD GENERATION.
rine, ondansetron, palonosetron, phenyleph-
rine, procainamide, prochlorperazine,
promethazine, propranolol, quinupristin/

cefepime (seff-e-peem)dalfopristin, tacrolimus, tirofiban, tobramy-
Maxipimecin, vancomycin, vasopressin, vecuronium,

verapamil. Classification
● Y-Site Incompatibility: amphotericin B, Therapeutic: anti-infectives

ampicillin, ampicillin/sulbactam, azithromy- Pharmacologic: fourth-generation cepha-
cin, cefazolin, cefepime, cefotaxime, cefoxi- losporins
tin, ceftazidime, ceftriaxone, cefuroxime,

Pregnancy Category Bchloramphenicol, clindamycin, dexametha-
sone sodium phosphate, diazepam, digoxin,

Indicationsenalaprilat, ertapenem, furosemide, heparin,
Treatment of the following infections caused byhydralazine, ketorolac, lidocaine, lorazepam,

methylprednisolone sodium succinate, me- susceptible organisms: Uncomplicated skin and
tronidazole, nafcillin, nitroprusside, pami- skin structure infections, Bone and joint infec-
dronate, pancuronium, pantoprazole, pheny- tions, Uncomplicated and complicated urinary
toin, piperacillin/tazobactam, potassium tract infections, Respiratory tract infections,
chloride, potassium phosphate, ranitidine, Complicated intra-abdominal infections (with
sodium bicarbonate, ticarcillin/clavulanate, metronidazole), Septicemia. Empiric treatment
trimethoprim/sulfamethoxazole. of febrile neutropenic patients.

● Solution Incompatibility: Solutions con-
Actiontaining dextrose.
Binds to the bacterial cell wall membrane, caus-Patient/Family Teaching ing cell death. Therapeutic Effects: Bacterici-

● Explain the purpose of caspofungin to patient
dal action against susceptible bacteria. Spec-and family.
trum: Similar to that of second-, and third-

Evaluation/Desired Outcomes generation cephalosporins, but activity against
● Decrease in signs and symptoms of fungal in- staphylococci is less, whereas activity against

fections. Duration of therapy is determined gram-negative pathogens is greater, even for or-
based on severity of underlying disease, re- ganisms resistant to first-, second- and third-
covery from immunosuppression, and clini- generation agents. Notable is increased actioncal response.

against: Enterobacter, Haemophilus influen-
zae (including β-lactamase-producing strains),

cefaclor, See CEPHALOSPORINS— Escherichia coli, Klebsiella pneumoniae,
SECOND GENERATION. Neisseria, Proteus, Providencia, Pseudomo-

nas aeruginosa, Serratia, Moraxella catar-
rhalis (including β-lactamase-producingcefadroxil, See CEPHALOSPORINS—
strains). Not active against methicillin-resistantFIRST GENERATION.
staphylococci or enterococci.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics infections 0.5–1 g every 12 hr. Severe uncom-
Absorption: Well absorbed after IM adminis- plicated or complicated urinary tract infec-
tration; IV administration results in complete tions, moderate-to-severe uncomplicated
bioavailability. skin and skin structure infections, compli-
Distribution: Widely distributed. Crosses the cated intra-abdominal infections—2 g every
placenta; enters breast milk in low concentra- 12 hr. Empiric treatment of febrile neutrope-
tions. Some CSF penetration. nia—2 g every 8 hr.
Metabolism and Excretion: 85% excreted IV (Children 2 mo–16 yr): Uncomplicated
unchanged in urine. and complicated urinary tract infections,
Half-life: 2 hr (increased in renal impair- uncomplicated skin and skin structure infec-
ment). tions, pneumonia—50 mg/kg every 12 hr (not

to exceed 2 g/dose). Febrile neutropenia—50
TIME/ACTION PROFILE mg/kg every 8 hr (not to exceed 2 g/dose).

Renal ImpairmentROUTE ONSET PEAK DURATION
IM, IV (Adults): (See Manufacturer’s specificIM rapid 1–2 hr 12 hr
recommendations) CCr 30–60 ml/min—0.5–IV rapid end of in- 12 hr

fusion 1 g every 24 hr or 2 g every 12–24 hr; CCr 11–
29 ml/min—0.5–2 g every 24 hr; CCr <11 ml/

Contraindications/Precautions min—250 mg–1 g every 24 hr.
Contraindicated in: Hypersensitivity to cepha-

Availabilitylosporins; Serious hypersensitivity to peni-
Powder for injection: 500 mg, 1 g, 2 g.cillins.

Use Cautiously in: Renal impairment (de- NURSING IMPLICATIONScreased dosing/increased dosing interval rec-
ommended if CCr ≤60 ml/min); History of GI Assessment
disease, especially colitis; Patients with hepatic ● Assess patient for infection (vital signs; ap-
dysfunction or poor nutritional status (may be at pearance of wound, sputum, urine, and stool;
increased risk of bleeding); Geriatric patients WBC) at beginning of and throughout
(dosage adjustment due to age-related decrease therapy.
in renal function may be necessary); Pregnancy, ● Before initiating therapy, obtain a history to
lactation, and children <2 mo (safety not estab- determine previous use of and reactions to
lished). penicillins or cephalosporins. Persons with a

negative history of penicillin sensitivity mayAdverse Reactions/Side Effects
still have an allergic response.CNS: SEIZURES (high doses in patients with renal

● Obtain specimens for culture and sensitivityimpairment), encephalopathy, headache. GI:
before initiating therapy. First dose may bePSEUDOMEMBRANOUS COLITIS, diarrhea, nausea, vom-
given before receiving results.iting. Derm: rashes, pruritis, urticaria. Hemat:

● Observe patient for signs and symptoms ofbleeding, eosinophilia, hemolytic anemia, neu-
anaphylaxis (rash, pruritus, laryngeal edema,tropenia, thrombocytopenia. Local: pain at IM
wheezing). Discontinue the drug and notifysite, phlebitis AT IV SITE. Misc: allergic reactions
the physician or other health care profession-including ANAPHYLAXIS, superinfection, fever.
al immediately if these symptoms occur. Keep

Interactions epinephrine, an antihistamine, and resuscita-
Drug-Drug: Probenecid decreases excretion tion equipment close by in the event of an
and increases blood levels. Concurrent use of anaphylactic reaction.
loop diuretics or aminoglycosides may in-

● Lab Test Considerations: May cause pos-
crease the risk of nephrotoxicity. itive results for Coombs’ test in patients re-
Route/Dosage ceiving high doses or in neonates whose
IM (Adults): Mild-to-moderate uncompli- mothers were given cephalosporins before
cated or complicated urinary tract infections delivery.
due to E. coli –0.5–1 g every 12 hr. ● May cause increased serum AST, ALT, biliru-
IV (Adults): Moderate-to-severe pneumo- bin, BUN, and creatinine.
nia—1–2 g every 12 hr. Mild-to-moderate ● May rarely cause leukopenia, neutropenia,
uncomplicated or complicated urinary tract thrombocytopenia, and eosinophilia.
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Potential Nursing Diagnoses zine, daunorubicin, diazepam, diphenhydra-
Risk for infection (Indications, Side Effects) mine, dobutamine, dopamine, doxorubicin,
Diarrhea (Adverse Reactions) droperidol, enalaprilat, etoposide, famoti-
Deficient knowledge, related to medication reg- Cdine, filgrastim, floxuridine, ganciclovir, hal-
imen (Patient/Family Teaching) operidol, hydroxyzine, idarubicin, ifosfam-

ide, magnesium sulfate, mannitol,Implementation
mechlorethamine, meperidine, metoclo-

● IM: Reconstitute IM doses with sterile or bac-
pramide, mitomycin, mitoxantrone, mor-teriostatic water for injection, 0.9% NaCl, or
phine, nalbuphine, ondansetron, prochlor-D5W. May be diluted with lidocaine to mini-
perazine, promethazine, streptozocin,mize injection discomfort.
vancomycin, vinblastine, vincristine.

● Inject deep into a well-developed muscle
mass; massage well. Patient/Family Teaching

● IM route should only be used for treatment of ● Advise patient to report signs of superinfec-
mild-to-moderate uncomplicated or compli- tion (furry overgrowth on the tongue, vaginal
cated urinary tract infections due to Esche- itching or discharge, loose or foul-smelling
richia coli. stools) and allergy.

● IV: Monitor injection site frequently for phle- ● Instruct patient to notify health care profes-
bitis (pain, redness, swelling). Change sites sional if fever and diarrhea develop, especial-
every 48–72 hr to prevent phlebitis. ly if stool contains blood, pus, or mucus. Ad-

● If aminoglycosides are administered concur- vise patient not to treat diarrhea without
rently, administer in separate sites, if possi- consulting health care professional.
ble, at least 1 hr apart. If second site is un- Evaluation/Desired Outcomes
available, flush lines between medications.

● Resolution of the signs and symptoms of in-
● Intermittent Infusion: Reconstitute with 5 fection. Length of time for complete resolu-

ml sterile water, 0.9% NaCl, or D5W for the tion depends on the organism and site of in-
500-mg vial, or 10 ml for the 1-g or 2-g vials. fection.
Reconstituted solution should be further di-
luted in 50–100 ml of D5W, 0.9% NaCl, cefixime, See CEPHALOSPORINS—D10W, D5/0.9% NaCl, or D5/LR.

THIRD GENERATION.
● Solution is stable for 24 hr at room tempera-

ture and 7 days if refrigerated. Rate: Admin-
ister over 30 min. cefoperazone, See

● Y-Site Compatibility: ampicillin-sulbac- CEPHALOSPORINS—THIRDtam, aztreonam, bleomycin, bumetanide, bu- GENERATION.prenorphine, butorphanol, calcium gluco-
nate, carboplatin, carmustine,
cyclophosphamide, cytarabine, dactinomy- cefotaxime, See CEPHALOSPORINS—
cin, dexamethasone sodium phosphate, do- THIRD GENERATION.cetaxel, fluconazole, fludarabine, fluoroura-
cil, furosemide, granisetron, hydrocortisone
sodium phosphate, hydrocortisone sodium cefotetan, See CEPHALOSPORINS—
succinate, hydromorphone, imipenem-cilas- SECOND GENERATION.
tatin, leukcovorin, lorazepam, melphalan,
mesna, methotrexate, methylprednisolone
sodium succinate, metronidazole, paclitaxel, cefoxitin, See CEPHALOSPORINS—
piperacillin-tazobactam, ranitidine, sargra- SECOND GENERATION.
mostim, sodium bicarbonate, thiotepa, ticar-
cillin-clavulanate, trimethoprim/sulfame-
thoxazole, zidovudine. cefpodoxime, See

● Y-Site Incompatibility: acyclovir, ampho- CEPHALOSPORINS—THIRD
tericin B, chlordiazepoxide, chlorpromazine, GENERATION.
cimetidine, ciprofloxacin, cisplatin, dacarba-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Distribution: 97% bound to plasma proteins;
cefprozil, See CEPHALOSPORINS— extensive tissue distribution.
SECOND GENERATION. Metabolism and Excretion: Mostly metabo-

lized by the liver; <3% excreted unchanged in
urine and feces.

ceftazidime, See CEPHALOSPORINS— Half-life: 11 hr.
THIRD GENERATION.

TIME/ACTION PROFILE (pain reduction)

ROUTE ONSET PEAK DURATIONceftibuten, See CEPHALOSPORINS—
PO 24–48 hr unknown 12–24 hr†THIRD GENERATION.
†After discontinuation

Contraindications/Precautionsceftizoxime, See CEPHALOSPORINS—
Contraindicated in: Hypersensitivity; Cross-THIRD GENERATION.
sensitivity may exist with other NSAIDs, includ-
ing aspirin; History of allergic-type reactions to
sulfonamides; History of asthma, urticaria, orceftriaxone, See CEPHALOSPORINS—
allergic-type reactions to aspirin or otherTHIRD GENERATION. NSAIDs, including the aspirin triad (asthma, na-
sal polyps, and severe hypersensitivity reactions
to aspirin); Advanced renal disease; Peri-opera-cefuroxime, See CEPHALOSPORINS—
tive pain from coronary artery bypass graftSECOND GENERATION. (CABG) surgery; OB: Should not be used in late
pregnancy (may cause premature closure of the
ductus arteriosus). Lactation: Potential for seri-
ous neonatal adverse effects. Discontinue drugcelecoxib (sel-e-kox-ib)
or bottle feed.Celebrex
Use Cautiously in: Cardiovascular disease or

Classification risk factors for cardiovascular disease (may �Therapeutic: antirheumatics, nonsteroidal
risk of serious cardiovascular thromboticanti-inflammatory agents
events, myocardial infarction, and stroke, espe-Pharmacologic: COX-2 inhibitors
cially with prolonged use); Pre-existing renal

Pregnancy Category C disease, heart failure, liver dysfunction, concur-
rent diuretic or ACE inhibitor therapy (in-

Indications creased risk of renal impairment); Hyperten-
Relief of signs and symptoms of osteoarthritis, sion or fluid retention; Renal insufficiency (may
rheumatoid arthritis, ankylosing spondylitis, precipitate acute renal failure); Serious dehy-
and juvenile rheumatoid arthritis. Reduction of dration (correct deficits before administering);
the number of adenomatous colorectal polyps Pre-existing asthma; Pedi: Safety not established
in familial adenomatous polyposis (FAP), as an in children <2 yrs or for longer than 6 mos;
adjunct to usual care (endoscopic surveillance, Geri: Concurrent therapy with corticosteroids
surgery). Management of acute pain including or anticoagulants, long duration of NSAID thera-
primary dysmenorrhea. py, history of smoking, alcoholism, geriatric pa-

tients, or poor general health status (increasedAction
risk of GI bleeding).Inhibits the enzyme COX-2. This enzyme is re-
Exercise Extreme Caution in: History of ul-quired for the synthesis of prostaglandins. Has
cer disease or GI bleeding.analgesic, anti-inflammatory, and antipyretic

properties. Therapeutic Effects: Decreased Adverse Reactions/Side Effects
pain and inflammation caused by arthritis or CNS: dizziness, headache, insomnia. CV:
spondylitis. Decreased number of colorectal edema. GI: GI BLEEDING, abdominal pain, diar-
polyps. Decreased pain. rhea, dyspepsia, flatulence, nausea. Derm: EXFO-

LIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXICPharmacokinetics
Absorption: Bioavailability unknown. EPIDERMAL NECROLYSIS, rash.
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Interactions kled on applesauce and ingested immediately
Drug-Drug: Significant interactions may occur with water. Mixture may be stored in the re-
when celecoxib is coadministered with other frigerator for up to 6 hrs.
drugs that inhibit the CYP450 2C9 enzyme sys- C
tem. May � effectiveness of ACE inhibitors, Patient/Family Teaching
thiazide diuretics, and furosemide. Fluco-

● Instruct patient to take celecoxib exactly as
nazole � celecoxib blood levels (dosage re- directed. Do not take more than prescribedduction recommended). May � risk of bleed-

dose. Increasing doses does not appear to in-ing with warfarin. May � serum lithium
crease effectiveness. Use lowest effective doselevels. Does not inhibit the cardioprotective ef-
for shortest period of time.fect of low-dose aspirin.

● Advise patient to notify health care profes-
Route/Dosage sional promptly if signs or symptoms of GI
PO (Adults): Osteoarthritis—200 mg/day as toxicity (abdominal pain, black stools), skin
a single dose or 100 mg twice daily. Rheuma- rash, unexplained weight gain, or edema oc-toid arthritis—100–200 mg twice daily. Anky-

curs. Patients should discontinue celecoxiblosing spondylitis—200 mg once daily or 100
and notify health care professional if signsmg twice daily; dose may be increased after 6 wk
and symptoms of hepatotoxicity (nausea, fa-to 400 mg daily. Familial adenomatous polyo-
tigue, lethargy, pruritus, jaundice, uppersis—400 mg twice daily. Acute pain, includ-
right quadrant tenderness, flu-like symp-ing dysmenorrhea—400 mg initially, then a
toms) occur.200 mg dose if needed on the first day; then 200

● Advise patient to notify health care profes-mg twice daily as needed.
sional if pregnancy is planned or suspected.PO (Children 2 yrs and older, ≥10 kg–≤25

● Advise patients with FAP to continue routinekg): 50-mg capsule twice daily.
PO (Children 2 yrs and older, >25 kg): surveillance procedures.
100-mg capsule twice daily.

Evaluation/Desired OutcomesAvailability
● Reduction in joint pain in patients with os-Capsules: 50 mg, 100 mg, 200 mg, 400 mg.

teoarthritis.Cost: 100 mg $213.29/100, 200 mg $362.17/
100, 400 mg $524.26/100. ● Reduction in joint tenderness, pain, and joint

swelling in patients with rheumatoid arthritis
NURSING IMPLICATIONS and juvenile rheumatoid arthritis.

● Decreased number of colonic polyps in pa-Assessment
tients with FAP.● Assess range of motion, degree of swelling,

and pain in affected joints before and periodi-
cally throughout therapy. CEPHALOSPORINS—FIRST

● Assess patient for allergy to sulfonamides, as-
GENERATIONpirin, or NSAIDs. Patients with these allergies

should not receive celecoxib. cefadroxil (sef-a-drox-ill)
● Lab Test Considerations: May cause � Duricef

AST and ALT levels.
cefazolin (sef-a-zoe-lin)

● May cause hypophosphatemia and � BUN.
Ancef

Potential Nursing Diagnoses
cephalexin (sef-a-lex-in)Impaired physical mobility (Indications)
�Apo-Cephalex, �DOM-Cepha-Acute pain (Indications)
lexin, Keflex, �Nu-Cephalex, Pa-Implementation nixine, �PMS-Cephalexin

● Do not confuse with Celexa (citalopram) or
Cerebyx (fosphenytoin). cephradine (sef-re-deen)

● PO: May be administered without regard to Velosef
meals. Capsules may be opened and sprin-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Cephalexin rapid 1 hr 6–12 hr
Classification PO
Therapeutic: anti-infectives Cephradine rapid 1–2 hr 6–12 hr
Pharmacologic: first-generation cephalos- PO
porins

Contraindications/Precautions
Pregnancy Category B Contraindicated in: Hypersensitivity to cepha-

losporins; Serious hypersensitivity to peni-
Indications cillins.
Treatment of the following infections caused by Use Cautiously in: Renal impairment (dosage
susceptible organisms: Skin and skin structure reduction and/or increased dosing interval rec-
infections (including burn wounds), Pneumo- ommended for: cefadroxil, cephradine, and
nia, Urinary tract infections, Bone and joint in- cephalexin, if CCr ≤50 ml/min, and cefazolin,
fections, Septicemia. Not suitable for the treat- if CCr <30 ml/min; History of GI disease, espe-
ment of meningitis. Cefadroxil: Pharyngitis cially colitis; Geri: Dosage adjustment due to

age-related decrease in renal function may beand/or tonsillitis. Cefazolin: Perioperative pro-
necessary; OB: Pregnancy or lactation (half-lifephylaxis, biliary tract infections, genital infec-
is shorter and blood levels lower during preg-tions, bacterial endocarditis prophylaxis for
nancy; have been used safely).dental and upper respiratory tract procedures.

Cephalexin and cephadrine: Otitis media. Adverse Reactions/Side Effects
CNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUSAction
COLITIS, diarrhea, nausea, vomiting, cramps.Bind to bacterial cell wall membrane, causing
Derm: rashes, pruritis, urticaria. Hemat:cell death. Therapeutic Effects: Bactericidal
agranulocytosis, eosinophilia, hemolytic ane-action against susceptible bacteria. Spectrum:
mia, neutropenia, thrombocytopenia. Local:Active against many gram-positive cocci includ-
pain at IM site, phlebitis AT IV SITE. Misc: allergicing: Streptococcus pneumoniae, Group A beta-
reactions including ANAPHYLAXIS and SERUM SICKNESS,hemolytic streptococci, Penicillinase-producing
superinfection.staphylococci. Not active against: Methicillin-re-

sistant staphylococci, Bacteroides fragilis, En- Interactions
terococcus. Active against some gram-negative Drug-Drug: Probenecid � excretion and �
rods including: Klebsiella pneumoniae, Pro- blood levels of renally excreted cephalosporins.
teus mirabilis, Escherichia coli. Concurrent use of loop diuretics or amino-

glycosides may � risk of renal toxicity.Pharmacokinetics
Route/DosageAbsorption: Cefadroxil, cephalexin, and ce-

phradine are well absorbed following oral ad- Cefadroxil
ministration. Cefazolin is well absorbed follow-

PO (Adults): Pharyngitis and tonsillitis—ing IM administration.
500 mg q 12 hr or 1 g q 24 hr for 10 days. SkinDistribution: Widely distributed. Cefazolin
and soft-tissue infections—500 mg q 12 hr orpenetrates bone and synovial fluid well. All cross 1 g q 24 hr. Urinary tract infections—500the placenta and enter breast milk in low con- mg–1 g q 12 hr or 1–2 g q 24 hr.centrations. Minimal CSF penetration. PO (Children): Pharyngitis, tonsillitis, orMetabolism and Excretion: Excreted almost impetigo—15 mg/kg q 12 hr or 30 mg/kg q 24

entirely unchanged by the kidneys. hr for 10 days. Skin and soft-tissue infec-
Half-life: Cefadroxil—60–120 min; cefazo- tions—15 mg/kg q 12 hr. Urinary tract infec-
lin—90–150 min; cephalexin—50–80 min; tions—15 mg/kg q 12 hr.
cephradine—60–120 min (all are increased in

Renal Impairmentrenal impairment).
PO (Adults): CCr 25–50 ml/min—500 mg q
12 hr; CCr 10–25 ml/min—500 mg q 24 hr;TIME/ACTION PROFILE (blood levels)
CCr <10 ml/min—500 mg q 36 hr.

ROUTE ONSET PEAK DURATION
Cefazolin

Cefadroxil rapid 1.5–2 hr 12–24 hr IM, IV (Adults): Moderate to severe infec-PO
tions—500 mg–2 g q 6–8 hr (maximum 12 g/Cefazolin IM rapid 0.5–2 hr 6–12 hr

Cefazolin IV rapid 5 min 6–12 hr day). Mild infections with gram-positive coc-
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Availabilityci—250–500 mg q 8 hr. Uncomplicated uri-
nary tract infections—1 g q 12 hr. Pneumo- Cefadroxil
coccal pneumonia—500 mg q 12 hr. Capsules: 500 mg. Tablets: 1 g. Oral sus-

CInfective endocarditis or septicemia—1–1.5 pension (orange-pineapple flavor): 250
g q 6 hr. Perioperative prophylaxis—1 g given mg/5 ml, 500 mg/5 ml.
30–60 min prior to incision. Additional 500

Cefazolinmg–1 g should be given for surgeries ≥2 hr. 500
Powder for injection: 500 mg, 1 g, 10 g, 20 g.mg–1 g should then be given for all surgeries q
Premixed containers: 500 mg/50 ml D5W, 16–8 hr for 24 hr postoperatively.
g/50 ml D5W.IM, IV (Children and Infants >1 mo): 16.7–
Cephalexin33.3 mg/kg q 8 hr (maximum 6 g/day); Bacte-
Capsules: 250 mg, 333 mg, 500 mg, 750 mg.rial endocarditis prophylaxis in penicillin-
Tablets: 250 mg, 500 mg. Oral suspension:allergic patients: 25 mg/kg 30 minutes prior to
100 mg/ml, 125 mg/5 ml, 250 mg/5 ml.procedure (maximum dose = 1 g).

IM, IV (Neonates ≤7 days): 40 mg/kg/day di- Cephradine
vided q 12 hr. Capsules: 250 mg. Oral suspension (fruit
IM, IV (Neonates >7 days and ≤2 kg): 40 flavored): 250 mg/5 ml.
mg/kg/day divided q 12 hr.
IM, IV (Neonates >7 days and >2 kg): 60 NURSING IMPLICATIONS
mg/kg/day divided q 8 hr.

Assessment
Renal Impairment

● Assess for infection (vital signs; appearance
IM, IV (Adults): CCr 10–30 ml/min—Admin- of wound, sputum, urine, and stool; WBC) at
ister q 12 hr; CCr ≤10 ml/min—Administer q beginning and during therapy.
24 hr. ● Before initiating therapy, obtain a history to

determine previous use of and reactions toCephalexin
penicillins or cephalosporins. Persons with a

PO (Adults): Most infections—250–500 mg negative history of penicillin sensitivity may
q 6 hr. Uncomplicated cystitis, skin and soft- still have an allergic response.
tissue infections, streptococcal pharyngi-

● Obtain specimens for culture and sensitivity
tis—500 mg q 12 hr. before initiating therapy. First dose may be
PO (Children): Most infections—25–50 mg/ given before receiving results.
kg/day divided q 6–8 hr (can be administered q

● Observe patient for signs and symptoms of
12 hr in skin/skin structure infections or strep- anaphylaxis (rash, pruritus, laryngeal edema,
tococcal pharyngitis). Otitis media—18.75— wheezing). Discontinue drug and notify phy-
25 mg/kg q 6 hr (maximum = 4 g/day). sician or other health care professional im-

mediately if these problems occur. Keep epi-Renal Impairment
nephrine, an antihistamine, and resuscitationPO (Adults): CCr 10–50 ml/min—500 mg q
equipment close by in case of an anaphylactic8–12 hr; CCr <10 ml/min—250–500 mg q
reaction.12–24 hr.

● Lab Test Considerations: May cause pos-
Cephradine itive results for Coombs’ test in patients re-
PO (Adults): Most infections—250–500 mg ceiving high doses or in neonates whose
q 6–12 hr. mothers were given cephalosporins before
PO (Children ≥9 mo): Most infections— delivery.
6.25–12.5 mg/kg q 6 hr; Otitis media— ● May cause � serum AST, ALT, alkaline phos-
18.75–25 mg/kg q 6 hr or 37.5–50 mg/kg q 12 phatase, bilirubin, LDH, BUN, creatinine.
hr. ● May rarely cause leukopenia, neutropenia,

agranulocytosis, thrombocytopenia, or eosin-Renal Impairment
ophilia.PO (Adults): CCr 10–50 ml/min—Decrease

dose by 50%; CCr <10 ml/min—Decrease Potential Nursing Diagnoses
dose by 75%. Risk for infection (Indications, Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Diarrhea (Adverse Reactions) possible unless almost time for next dose; do
not double doses. Instruct patient to use cal-Implementation
ibrated measuring device with liquid prepa-

● PO: Administer around the clock. May be ad-
rations. Advise patient that sharing this medi-ministered on full or empty stomach. Admin-
cation may be dangerous.istration with food may minimize GI irritation.

● Pedi: Instruct parents or caregivers to useShake oral suspension well before adminis-
calibrated measuring device with liquid prep-tering. Refrigerate oral suspensions.
arations.

Cefazolin ● Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal● IM: Reconstitute IM doses with 2 ml or 2.5 ml
itching or discharge, loose or foul-smellingof cefazolin with sterile water for injection to
stools) and allergy.achieve a final concentration of 225–330 mg/

● Instruct patient to notify health care profes-mL.
sional if fever and diarrhea develop, especial-● Inject deep into a well-developed muscle
ly if diarrhea contains blood, mucus, or pus.mass; massage well.
Advise patient not to treat diarrhea withoutIV Administration
consulting health care professional.

● Direct IV: Diluent: 0.9% NaCl, D5W,
Evaluation/Desired OutcomesD10W, dextrose/saline combinations, D5/LR.
● Resolution of signs and symptoms of infec-Concentration: 100 mg/ml. May use up to

tion. Length of time for complete resolution138 mg/ml in fluid-restricted patients. Rate:
depends on the organism and site of in-May administer over 3–5 min.
fection.● Intermittent Infusion: Diluent: Reconsti-

● Decreased incidence of infection when usedtuted 500-mg or 1-g solution may be diluted
for prophylaxis.in 50–100 ml of 0.9% NaCl, D5W, D10W,

dextrose/saline combinations, D5/LR. Solu-
cephalexin, See CEPHALOSPORINS—tion is stable for 24 hr at room temperature

and 10 days if refrigerated. Concentration: FIRST GENERATION.
20 mg/ml. Rate: Administer over 10–60
min.

● Y-Site Compatibility: acyclovir, allopuri- CEPHALOSPORINS—SECONDnol, amifostine, anidulafungin, atracurium,
GENERATIONaztreonam, bivalirudin, calcium gluconate,

cyclophosphamide, dexmedetomidine, dil- cefaclor (sef-a-klor)
tiazem, docetaxel, doxapram, doxorubicin li- �Ceclor, Raniclor
posome, enalaprilat, esmolol, etoposide,

cefotetan (sef-oh-tee-tan)famotidine, fenoldopma, filgrastim, flucona-
Cefotanzole, fludarabine, foscarnet, gemcitabine,

granisetron, heparin, insulin, labetalol, lido- cefoxitin (se-fox-i-tin)
caine, linezolid, magnesium sulfate, melpha- Mefoxin
lan, meperidine, midazolam, milrinone, mor-

cefprozil (sef-proe-zil)phine, multivitamins, nicardipine,
Cefzilondansetron, pancuronium, pantoprazole,

perphenazine, propofol, ranitidine, remifen- cefuroxime (se-fyoor-ox-eem)
tanil, sargramostim, tacrolimus, teniposide, Ceftin, Zinacef
theophylline, thiotepa, vecuronium, vitamin B

Classificationcomplex with C, warfarin.
Therapeutic: anti-infectives● Y-Site Incompatibility: amphotericin B
Pharmacologic: second-generation cepha-cholesteryl sulfate, idarubicin, lansoprazole,
losporinspemetrexed, pentamidine, vinorelbine.
Pregnancy Category BPatient/Family Teaching

● Instruct patient to take medication around
the clock at evenly spaced times and to finish Indications
the medication completely as directed, even if Treatment of the following infections caused by
feeling better. Take missed doses as soon as susceptible organisms: Respiratory tract infec-
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Cefoxitin IV rapid end of in- 4–8 hrtions, Skin and skin structure infections, Bone
fusionand joint infections (not cefaclor or cefprozil),

Cefprozil PO unknown 1–2 hr 12–24 hrUrinary tract infections (not cefprozil). Cefote- Cefuroxime unknown 2–3 hr 8–12 hr Ctan and cefoxitin: Intra-abdominal and gyne- PO
cologic infections. Cefuroxime: Meningitis, gy- Cefuroxime rapid 15–60 min 6–12 hr

IMnecologic infections, and Lyme disease.
Cefuroxime rapid end of in- 6–12 hrCefaclor, cefprozil, cefuroxime: Otitis me-

IV fusiondia. Cefoxitin and cefuroxime: Septicemia.
Cefotetan, cefoxitin, cefuroxime: Perioper- Contraindications/Precautions
ative prophylaxis. Contraindicated in: Hypersensitivity to cepha-
Action losporins; Serious hypersensitivity to peni-
Bind to bacterial cell wall membrane, causing cillins.
cell death. Therapeutic Effects: Bactericidal Use Cautiously in: Renal impairment (�
action against susceptible bacteria. Spectrum: dose/� dosing interval recommended for: ce-
Similar to that of first-generation cephalospo- fotetan if CCr ≤30 ml/min, cefoxitin if CCr ≤50
rins but have � activity against several other ml/min, cefprozil if CCr <30 ml/min, cefurox-
gram-negative pathogens including: Haemo- ime if CCr ≤20 ml/min); Cefotetan and cefox-
philus influenzae, Escherichia coli, Klebsiella itin: Patients with hepatic dysfunction, poor nu-
pneumoniae, Morganella morganii, Neisseria tritional state, or cancer may be at � risk for
gonorrhoeae (including penicillinase-produc- bleeding; History of GI disease, especially coli-
ing strains), Proteus, Providencia, Serratia tis; Cefprozil (oral suspension) contains as-
marcescens, Moraxella catarrhalis. Not active partame and should be avoided in patients with
against methicillin-resistant staphylococci or phenylketonuria; Geri: Dosage adjustment due
enterococci. Cefuroxime: Active against to age-related � in renal function may be nec-
Borrelia burgdorferi. Cefotetan and cefoxi- essary; may also be at � risk for bleeding with
tin: Active against Bacteroides fragilis. cefotetan or cefoxitin; OB: Pregnancy and lac-

tation (have been used safely).Pharmacokinetics
Absorption: Cefotetan, cefoxitin, and cefu- Adverse Reactions/Side Effects
roxime—well absorbed following IM adminis- CNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUS
tration. Cefaclor, cefprozil, and cefuroxime— COLITIS, diarrhea, cramps, nausea, vomiting.
well absorbed following oral administration. Derm: rashes, urticaria. Hemat: agranulocyto-
Distribution: Widely distributed. Penetration sis, bleeding (� with cefotetan and cefoxitin),
into CSF is poor, but adequate for cefuroxime eosinophilia, hemolytic anemia, neutropenia,
(IV) to be used in treating meningitis. All cross thrombocytopenia. Local: pain at IM site, phle-
the placenta and enter breast milk in low con- bitis AT IV SITE. Misc: allergic reactions including
centrations. ANAPHYLAXIS and SERUM SICKNESS, superinfection.
Metabolism and Excretion: Excreted primar- Interactions
ily unchanged by the kidneys. Drug-Drug: Probenecid � excretion and �
Half-life: Cefaclor—30–60 min; cefotetan— blood levels. If alcohol is ingested within 48–
3–4.6 hr; cefoxitin—40–60 min; cefprozil— 72 hr of cefotetan, a disulfiram-like reaction
90 min; cefuroxime—60–120 min; (all are in- may occur. Cefotetan may � risk of bleeding
creased in renal impairment). with anticoagulants, antiplatelet agents,

thrombolytics, and NSAIDs. Antacids � ab-TIME/ACTION PROFILE
sorption of cefaclor. Concurrent use of amino-

ROUTE ONSET PEAK DURATION glycosides or loop diuretics may � risk of
nephrotoxicity.Cefaclor PO rapid 30–60 min 6–12 hr

Cefaclor PO- unknown unknown 12 hr Route/Dosage
CD

Cefotetan IM rapid 1–3 hr 12 hr Cefaclor
Cefotetan IV rapid end of in- 12 hr

PO (Adults): 250–500 mg q 8 hr or 375–500fusion
Cefoxitin IM rapid 30 min 4–8 hr mg q 12 hr as extended-release tablets.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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PO (Children >1 mo): 6.7–13.4 mg/kg q 8 hr uncomplicated skin/skin structure infec-
or 10–20 mg/kg q 12 hr (up to 1 g/day). tions—250–500 mg q 12 hr. Gonorrhea —1 g

(single dose). Lyme disease—500 mg q 12 hrCefotetan
for 20 days.IM, IV (Adults): Most infections—1–2 g q 12
PO (Children 3 mo–12 yr): Otitis media,hr. Severe/life-threatening infections—2–3 g
acute bacterial maxillary sinusitis, impeti-q 12 hr. Urinary tract infections—500 mg–2
go—15 mg/kg q 12 hr as oral suspension (notg q 12 hr or 1–2 g q 24 hr. Perioperative pro-
to exceed 1 g/day) or 250 mg q 12 hr as tablets.phylaxis —1–2 g 30–60 min before initial inci-
Pharyngitis/tonsillitis—10 mg/kg q 12 hr assion (one-time dose).
oral suspension (not to exceed 500 mg/day).Renal Impairment
IM, IV (Adults): Uncomplicated urinaryIM, IV (Adults): CCr 10–30 ml/min—Usual
tract infections, skin/skin structure infec-adult dose q 24 hr or 1/2 usual adult dose q 12
tions, disseminated gonococcal infections,hr; <CCr 10 ml/min—Usual adult dose q 48 hr
uncomplicated pneumonia —750 mg every 8or 1/4 usual adult dose q 12 hr.
hr. Bone/joint infections, severe or compli-

Cefoxitin cated infections—1.5 g every 8 hr. Life-
IM, IV (Adults): Most infections—1 g q 6–8 threatening infections —1.5 g every 6 hr.
hr. Severe infections—1 g q 4 hr or 2 g q 6–8 Meningitis —3 g every 8 hr. Perioperative
hr. Life-threatening infections—2 g q 4 hr or prophylaxis —1.5 g IV 30–60 min before ini-
3 g q 6 hr. Perioperative prophylaxis—2 g tial incision; 750 mg IM/IV every 8 hr can be giv-30–60 min before initial incision, then 2 g q 6

en when procedure prolonged. Prophylaxishr for up to 24 hr.
during open-heart surgery —1.5 g IV at in-IM, IV (Children and Infants >3 mo): Most
duction of anesthesia and then every 12 hr for 3infections—13.3–26.7 mg/kg q 4 hr or 20–40
additional doses. Gonorrhea—1.5 g IM (750mg/kg q 6 hr. Perioperative prophylaxis —
mg in two sites) with 1 g probenecid PO.30–40 mg/kg within 60 min of initial incision,
IM, IV (Children and Infants >3 mo): Mostthen 30–40 mg/kg q 6 hr for up to 24 hr.
infections—12.5–25 mg/kg q 6 hr or 16.7–Renal Impairment
33.3 mg/kg q 8 hr (maximum dose = 6 g/day).IM, IV (Adults): CCr 30–50 ml/min—1–2 g
Bone and joint infections—50 mg/kg q 8 hrq 8–12 hr; CCr 10–29 ml/min—1–2 g q 12–
(maximum dose = 6 g/day). Bacterial menin-24 hr; CCr 5–9 ml/min—0.5–1 g q 12–24 hr;
gitis—50–60 mg/kg q 6 hr or 66.7–80 mg/kgCCr <5 ml/min—0.5–1 g q 24–48 hr.
q 8 hr.

Cefprozil
Renal ImpairmentPO (Adults): Most infections—250–500 mg
IM, IV (Adults): CCr 10–20 ml/min—750q 12 hr or 500 mg q 24 hr.
mg q 12 hr; CCr <10 ml/min—750 mg q 24 hr.PO (Children 6 mo–12 yr): Otitis media—

15 mg/kg q 12 hr. Acute sinusitis —7.5–15
mg/kg q 12 hr (higher dose should be used for Availability
moderate-to-severe infections). CefaclorPO (Children 2–12 yr): Pharyngitis/tonsilli-

Capsules: 250 mg, 500 mg. Chewable tabletstis—7.5 mg/kg q 12 hr. Skin/skin structure
(fruity): 125 mg, 187 mg, 250 mg, 375 mg.infections—20 mg/kg q 24 hr.
Extended-release tablets (CD): 375 mg,Renal Impairment 500 mg. Oral suspension (strawberry): 125PO (Adults and Children ≥6 mo): CCr <30
mg/5 ml, 187 mg/5 ml, 250 mg/5 ml, 375 mg/5ml/min—1/2 of usual dose at normal dosing in-
ml.terval.
CefotetanCefuroxime
Powder for injection: 1 g, 2 g, 10 g. Pre-

Cefuroxime oral tablets and oral suspension are mixed containers: 1 g/50 ml, 2 g/50 ml.not bioequivalent and are not substitutable on a
Cefoxitinmg-to-mg basis.
Powder for injection: 1 g, 2 g, 10 g. Pre-PO (Adults and Children >12 yr): Pharyn-
mixed containers: 1 g/50 ml D5W, 2 g/50 mlgitis/tonsillitis, maxillary sinusitis, uncom-

plicated UTIs—250 mg q 12 hr. Bronchitis, D5W.
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Potential Nursing DiagnosesCefprozil
Risk for infection (Indications, Side Effects)Tablets: 250 mg, 500 mg. Oral suspension
Diarrhea (Adverse Reactions)(bubblegum flavor): 125 mg/5 ml, 250 mg/5
Deficient knowledge, related to medication reg- Cml.
imen (Patient/Family Teaching)Cefuroxime
ImplementationTablets: 250 mg, 500 mg. Oral suspension
● PO: Administer around the clock. May be ad-(tutti-frutti flavor): 125 mg/5 ml, 250 mg/5

ministered on full or empty stomach. Admin-ml. Powder for injection: 750 mg, 1.5 g, 7.5
istration with food may minimize GI irritation.g. Premixed containers: 750 mg/50 ml, 1.5 g/
Shake oral suspension well before adminis-50 ml.
tering.

● Administer cefaclor extended-release tabletsNURSING IMPLICATIONS
with food; do not crush, break, or chew.

Assessment ● Do not administer cefaclor within 1 hr of
● Assess for infection (vital signs; appearance antacids.

of wound, sputum, urine, and stool; WBC) at ● Cefuroxime tablets should be swallowed
beginning and during therapy. whole, not crushed; crushed tablets have a

● Before initiating therapy, obtain a history to strong, persistent bitter taste. Tablets may be
determine previous use of and reactions to taken without regard to meals. Suspension

must be taken with food. Shake well eachpenicillins or cephalosporins. Persons with a
time before using. Tablets and suspension arenegative history of penicillin sensitivity may
not interchangeable.still have an allergic response.

● IM: Reconstitute IM doses with sterile or bac-● Obtain specimens for culture and sensitivity
teriostatic water for injection or 0.9% NaClbefore initiating therapy. First dose may be
for injection. May be diluted with lidocaine togiven before receiving results.
minimize injection discomfort.● Observe patient for signs and symptoms of

● Inject deep into a well-developed muscleanaphylaxis (rash, pruritus, laryngeal edema,
mass; massage well.wheezing). Discontinue the drug and notify

● IV: Change sites every 48–72 hr to preventphysician or other health care professional
phlebitis. Monitor site frequently for throm-immediately if these symptoms occur. Keep
bophlebitis (pain, redness, swelling).epinephrine, an antihistamine, and resuscita-

● If aminoglycosides are administered concur-tion equipment close by in the event of an
rently, administer in separate sites if possible,anaphylactic reaction.
at least 1 hr apart. If second site is unavail-

● Lab Test Considerations: May cause pos- able, flush line between medications.itive results for Coombs’ test in patients re-
IV Administrationceiving high doses or in neonates whose

● Direct IV: Dilute each cephalosporin in atmothers were given cephalosporins before
least 1 g/10 ml. Do not use preparations con-delivery.
taining benzyl alcohol for neonates. Rate:

● Cefotetan—monitor prothrombin time and
Administer slowly over 3–5 min.assess patient for bleeding (guaiac stools;

Cefotetancheck for hematuria, bleeding gums, ecchy-
mosis) daily in high-risk patients; may cause IV Administration
hypoprothrombinemia. ● Intermittent Infusion: Diluent: Reconsti-

● May cause � serum AST, ALT, alkaline phos- tuted solution may be further diluted in 50–
phatase, bilirubin, LDH, BUN, and creatinine. 100 ml of D5W or 0.9% NaCl. Solution may be

● Cefoxitin may cause falsely � test results for colorless or yellow. Solution is stable for 24
serum and urine creatinine; do not obtain se- hr at room temperature or 96 hr if refrigerat-
rum samples within 2 hr of administration. ed. Concentration: 10–40 mg/ml. Rate:

● May rarely cause leukopenia, neutropenia, Administer over 20–30 min.
agranulocytosis, thrombocytopenia, and eo- ● Y-Site Compatibility: allopurinol, amifos-
sinophilia. tine, aztreonam, bivalirudin, dexmedetomi-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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date, diltiazem, docetaxel, etoposide phos- docetaxel, etoposide phosphate, famotidine,
fenoldopam, fludarabine, foscarnet, gemcita-phate, famotidine, fenoldopam, filgrastim,
bine, granisetron, hydromorphone, linezolid,fluconazole, fludarabine, gemcitabine, grani-
melphalan, meperidine, milrinone, mor-setron, heparin, insulin, lansoprazole, linezo-
phine, ondansetron, pancuronium, peme-lid, melphalan, meperidine, morphine, pacli-
trexed, perphenazine, propofol, remifentanil,taxel, pemetrexed, propofol, remifentanil,
sargramostim, tacrolimus, teniposide, thiote-sargramostim, tacrolimus, teniposide, theo-
pa, vecuronium.phylline, thiotepa.

● Y-Site Incompatibility: Manufacturer rec-● Y-Site Incompatibility: pemetrexed, pro-
ommends temporarily discontinuing primarymethazine, vinorelbine.
solution when administering cefuroxime via

Cefoxitin Y-site, azithromycin, filgrastim, fluconazole,
IV Administration midazolam, vinorelbine.

● Intermittent Infusion: Diluent: Reconsti- Patient/Family Teaching
tuted solution may be further diluted in 50–

● Instruct patient to take medication around
100 ml of D5W, D10W, 0.9% NaCl, dextrose/ the clock at evenly spaced times and to finish
saline combinations, D5/LR, Ringer’s, or LR. the medication completely, even if feeling bet-
Stable for 24 hr at room temperature and 1 ter. Take missed doses as soon as possible
wk if refrigerated. Darkening of powder does unless almost time for next dose; do not dou-
not alter potency. Concentration: 40 mg/ ble doses. Advise patient that sharing of this
ml. Rate: Administer over 10–60 min. medication may be dangerous.

● Continuous Infusion: May be diluted in ● Pedi: Instruct parents or caregivers to use
500–1000 ml for continuous infusion. calibrated measuring device with liquid prep-

● Syringe Compatibility: heparin. arations.
● Y-Site Compatibility: acyclovir, amifostine, ● Advise patient to report signs of superinfec-

amphotericin B cholesteryl sulfate, anidula- tion (furry overgrowth on the tongue, vaginal
fungin, aztreonam, bivalirudin, cyclophos- itching or discharge, loose or foul-smelling
phamide, dexmedetomidine, diltiazem, doce- stools) and allergy.
taxel, doxorubicin liposome, etoposide ● Caution patients that concurrent use of alco-
phosphate, famotidine, fluconazole, foscar- hol with cefotetan may cause a disulfiram-
net, gemcitabine, granisetron, hydromor- like reaction (abdominal cramps, nausea,
phone, linezolid, magnesium sulfate, meperi- vomiting, headache, hypotension, palpita-
dine, morphine, ondansetrol, perphenazine, tions, dyspnea, tachycardia, sweating, flush-
propofol, ranitidine, remifentanil, teniposide, ing). Alcohol and alcohol-containing medica-
thiotepa. tions should be avoided during and for

● Y-Site Incompatibility: Manufacturer rec- several days after therapy.
ommends stopping other medications during ● Instruct patient to notify health care profes-
infusion, fenoldopam, filgrastim, lansopra- sional if fever and diarrhea develop, especial-
zole, pemetrexed, pentamidine. ly if stool contains blood, pus, or mucus. Ad-

vise patient not to treat diarrhea withoutCefuroxime
consulting health care professional.

IV Administration
Evaluation/Desired Outcomes

● Intermittent Infusion: Diluent: Solution
● Resolution of signs and symptoms of infec-

may be further diluted in 100 ml of 0.9% tion. Length of time for complete resolution
NaCl, D5W, D10W, or dextrose/saline combi- depends on the organism and site of in-
nations. Stable for 24 hr at room temperature fection.
and 1 wk if refrigerated. Concentration:

● Decreased incidence of infection when used
30 mg/ml. Rate: Administer over 15–60 for prophylaxis.
min.

● Continuous Infusion: May also be diluted
in 500–1000 ml for continuous infusion. CEPHALOSPORINS—THIRD

● Y-Site Compatibility: acyclovir, allopuri- GENERATIONnol, amifostine, amiodarone, anidulafungin,
cefdinir (sef-di-nir)atracurium, aztreonam, bivalirudin, cyclo-

phosphamide, dexmedetomidine, diltiazem, Omnicef
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trum: Similar to that of second-generationcefditoren (sef-dye-tor-en)
cephalosporins, but activity against staphylo-Spectracef cocci is less, whereas activity against gram-neg-

cefixime (sef-ik-seem) Cative pathogens is greater, even for organisms
Suprax resistant to first- and second-generation agents.

Notable is increased action against: Enterobac-cefoperazone
ter, Haemophilus influenzae, Escherichia(sef-oh-per-a-zone)
coli, Klebsiella pneumoniae, Neisseria gonor-Cefobid rhea, Citrobacter, Morganella, Proteus, Provi-

cefotaxime (sef-oh-taks-eem) dencia, Serratia, Moraxella catarrhalis,
Claforan Borrelia burgdorferi. Some agents have activity

against Neisseria meningitidis (cefotaxime,cefpodoxime (sef-poe-dox-eem)
ceftazidime, ceftizoxime, ceftriaxone). SomeVantin
agents have enhanced activity against Pseudom-

ceftazidime (sef-tay-zi-deem) onas aeruginosa (ceftazidime, cefoperazone).
Fortaz, Tazicef Not active against methicillin-resistance staphy-

lococci or enterococci. Some agents have activi-ceftibuten (sef-tye-byoo-ten)
ty against anaerobes, including BacteroidesCedax
fragilis (cefoperazone, cefotaxime, ceftizox-

ceftizoxime (sef-ti-zox-eem) ime, ceftriaxone).
Cefizox Pharmacokinetics
ceftriaxone (sef-try-ax-one) Absorption: Cefoperazone, cefotaxime, cef-
Rocephin tazidime, ceftizoxime, and ceftriaxone are

well absorbed after IM administration. Ceftibu-Classification
ten is well absorbed after oral administration;Therapeutic: anti-infectives
cefixime 40–50% absorbed after oral adminis-Pharmacologic: third-generation cephalos-
tration (oral suspension); cefdinir 16–25% ab-porins
sorbed after oral administration. Cefditoren pi-

Pregnancy Category B voxil and cefpodoxime proxetil are prodrugs
that are converted to their active components in

Indications GI tract during absorption (cefditoren—14%
Treatment of the following infections caused by absorbed [� by high-fat meal]; cefpodox-
susceptible organisms: Skin and skin structure ime—50% absorbed).
infections (not cefixime), Urinary and gyneco- Distribution: Widely distributed. Cross the
logic infections (not cefdinir, cefditoren, or cef- placenta; enter breast milk in low concentra-
tibuten), Respiratory tract infections (not cefdi- tions. CSF penetration better than with first- and
nir, cefditoren, or ceftibuten). Cefotaxime, second-generation agents.
ceftazidime, ceftizoxime, ceftriaxone: Protein Binding: Cefoperazone and ceftriax-
Meningitis and bone/joint infections. Cefoper- one ≥90%.
azone, cefotaxime, ceftazidime, ceftizox- Metabolism and Excretion: Cefdinir, cefta-
ime, ceftriaxone: Intra-abdominal infections zidime, cefditoren, and ceftizoxime—>85%
and septicemia. Cefdinir, cefixime, cefpo- excreted in urine. Cefpodoxime —30% excret-
doxime, ceftibuten, ceftriaxone: Otitis me- ed in urine. Cefoperazone—excreted in the
dia. Cefotaxime and ceftriaxone: Periopera- bile. Ceftibuten, ceftriaxone, and cefotax-
tive prophylaxis. Ceftazidime: Febrile ime—partly metabolized and partly excreted in
neutropenia. Cefotaxime, ceftriaxone: Lyme the urine. Cefixime—50% excreted un-
disease. changed in urine, ≥10% in bile.

Half-life: Cefdinir—1.7 hr; cefditoren—1.6Action
hr; cefixime—3–4 hr; cefoperazone—2 hr;Bind to the bacterial cell wall membrane, caus-
cefotaxime—1–1.5 hr; cefpodoxime—2–3ing cell death. Therapeutic Effects: Bacterici-

dal action against susceptible bacteria. Spec- hr; ceftazidime—2 hr; ceftibuten—2 hr;

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effectsceftizoxime—1.4–1.9 hr; ceftriaxone—6–9
CNS: SEIZURES (high doses), headache. GI: PSEU-hr (all except cefoperazone and ceftriaxone
DOMEMBRANOUS COLITIS, diarrhea, nausea, vomiting,are increased in renal impairment).
cholelithiasis (ceftriaxone), cramps. Derm:

TIME/ACTION PROFILE rashes, urticaria. Hemat: agranulocytosis,
bleeding (� with cefoperazone), eosinophilia,ROUTE ONSET PEAK DURATION
hemolytic anemia, lymphocytosis, neutropenia,

Cefdinir PO rapid 2–4 hr 12–24 hr thrombocytopenia, thrombocytosis. GU: hema-
Cefditoren PO rapid 1.5–3 hr 12 hr

turia, vaginal moniliasis. Local: pain at IM site,Cefixime PO rapid 2–6 hr 24 hr
phlebitis AT IV SITE. Misc: allergic reactions in-Cefoperazone IM rapid 1–2 hr 12 hr

Cefoperazone IV rapid end of in- 12 hr cluding ANAPHYLAXIS and SERUM SICKNESS, superinfec-
fusion tion.

Cefotaxime IM rapid 0.5 hr 4–12 hr
InteractionsCefotaxime IV rapid end of in- 4–12 hr

fusion Drug-Drug: Probenecid � excretion and �
Cefpodoxime PO unknown 2–3 hr 12 hr serum levels (cefdinir, cefditoren, cefixime, ce-
Ceftazidime IM rapid 1 hr 6–12 hr fotaxime, cefpodoxime, ceftizoxime, ceftriax-
Ceftazidime IV rapid end of in- 6–12 hr one). Ingestion of alcohol within 48–72 hr offusion

cefoperazone may result in a disulfiram-like re-Ceftibuten PO rapid 3 hr 24 hr
action. Cefoperazone may � risk of bleedingCeftizoxime IM rapid 0.5–1.5 hr 6–12 hr

Ceftizoxime IV rapid end of in- 6–12 hr with anticoagulants, antiplatelet agents,
fusion thrombolytic agents, and NSAIDS. Concur-

Ceftriaxone IM rapid 1–2 hr 12–24 hr rent use of loop diuretics or nephrotoxicCeftriaxone IV rapid end of in- 12–24 hr
agents including aminoglycosides may �fusion
risk of nephrotoxicity. Antacids � absorption
of cefdinir, cefditoren, and cefpodoxime. IronContraindications/Precautions
supplements � absorption of cefdinir. H2-Contraindicated in: Hypersensitivity to cepha-
receptor antagonists � absorption of cefdi-losporins; Serious hypersensitivity to penicil-
toren and cefpodoxime. Cefixime may � car-lins; Hyperbilirubinemic neonates (ceftriaxone
bamazepine levels.only; may lead to kernicterus); Carnitine defi-

ciency or inborn errors of metabolism (cefdito- Route/Dosage
ren only); Hypersensitivity to milk protein (cef-

Cefdinirtidoren only; contains sodium caseinate).
PO (Adults ≥13 yr): 300 mg q 12 hr or 600Use Cautiously in: Renal impairment (de-
mg q 24 hr (use q 12 hr dosing only for commu-creased dosing/increased dosing interval rec-
nity-acquired pneumonia or skin and skinommended for: Cefdinir if CCr <30 ml/min, ce-
structure infections).fixime if CCr ≤60 ml/min, cefotaxime if CCr
PO (Children 6 mo–12 yr): 7 mg/kg q 12 hr<20 ml/min, cefpodoxime if CCr <30 ml/min,
(use only for skin/skin structure infections) orceftazidime if CCr ≤50 ml/min, ceftibuten and
14 mg/kg q 24 hr; dose should not exceed 600cefditoren if CCr <50 ml/min, ceftizoxime if
mg/day.CCr ≤80 ml/min); Hepatic/biliary impairment

or combined hepatic/biliary/renal impairment Renal Impairment
(dosage reduction/increased dosing interval PO (Adults and Children ≥13 yr): CCr <30
recommended for cefoperazone ); Combined ml/min—300 mg q 24 hr.
severe hepatic and renal impairment (dosage Renal Impairment
reduction/increased dosing interval recom- PO (Children 6 mo–12 yr): CCr <30 ml/
mended for ceftriaxone ); Diabetes (ceftibu- min—7 mg/kg q 24 hr.
ten and cefdinir suspensions contain sucrose);

CefditorenHistory of GI disease, especially colitis; Patients
with poor nutritional status, malabsorption PO (Adults and Children ≥12 yr): Pharyngi-
states, or alcoholism may be at � risk for tis/tonsillitis, skin/skin structure infec-
bleeding with cefoperazone; Geri: Dosage ad- tions—200 mg twice daily; Acute bacterial ex-
justment due to age-related � in renal function acerbation of chronic bronchitis or
may be necessary; Pregnancy and lactation community acquired pneumonia—400 mg
(have been used safely). twice daily.
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Renal Impairment gitis—100 mg q 12 hr. Gonorrhea—200 mg
PO (Adults): CCr 30–49 ml/min—dose single dose.
should not exceed 200 mg twice daily; CCr <30 PO (Children 2 mo–12 yr): Pharyngitis/

Cml/min—dose should not exceed 200 mg once tonsillitis/otitis media/acute maxillary si-
daily. nusitis—5 mg/kg q 12 hr (not to exceed 200

mg/dose).Cefixime
Renal ImpairmentPO (Adults and Children >12 yr or >50
PO (Adults): CCr <30 ml/min—� dosingkg): Most infections—400 mg once daily;
interval to q 24 hr.Gonorrhea— 400 mg single dose.

PO (Children): 8 mg/kg once daily or 4 mg/kg Ceftazidime
q 12 h

IM, IV (Adults and Children ≥12 yr): Pneu-Renal Impairment monia and skin/skin structure infections—PO (Adults): CCr 21–60 ml/min— 75% of 500 mg–1 g q 8 hr. Bone and joint infec-standard dose once daily; CCr ≤20 ml/min— tions—2 g q 12 hr. Severe and life-threaten-50% of standard dose once daily.
ing infections—2 g q 8 hr. Complicated uri-

Cefoperazone nary tract infections—500 mg q 8–12 hr.
Uncomplicated urinary tract infections—IM, IV (Adults): Mild to moderate infec-
250 mg q 12 hr. Cystic fibrosis lung infectiontions—1–2 g q 12 hr. Severe infections—2–4

g q 8 hr or 1.5–3 g q 6 hr. caused by Pseudomonas aeruginosa —30–
50 mg/kg q 8 hr (maximum dose = 6 g/day).Hepatic/Renal Impairment
IM, IV (Children 1 mo–12 yr): 33.3–50 mg/IM, IV (Adults): Impaired hepatic function/
kg q 8 hr (maximum dose = 6 g/day).biliary obstruction—daily dose should not ex-
IM, IV (Neonates ≤4 wk): 50 mg/kg q 8–12ceed 4 g; combined hepatic and renal impair-
hr.ment—daily dose should not exceed 1–2 g.
Renal ImpairmentCefotaxime
IM, IV (Adults): CCr 31–50 ml/min—1 g qIM, IV (Adults and Children >12 yr): Most
12 hr; CCr 16–30 ml/min—1 g q 24 hr; CCruncomplicated infections—1 g q 12 hr. Mod-
6–15 ml/min—500 mg q 24 hr; CCr <5 ml/erate or severe infections—1–2 g q 6–8 hr.
min—500 mg q 48 hr.Life-threatening infections—2 g q 4 hr (max-

imum dose = 12 g/day). Gonococcal urethri- Ceftibuten
tis/cervicitis or rectal gonorrhea in fe- PO (Adults and Children ≥12 yr): 400 mg qmales—500 mg IM (single dose). Rectal

24 hr for 10 days.gonorrhea in males —1 g IM (single dose).
PO (Children 6 mo–12 yr): 9 mg/kg q 24 hrPerioperative prophylaxis —1 g 30–90 min
for 10 days (maximum dose = 400 mg/day).before initial incision (one-time dose).
Renal ImpairmentIM, IV (Children 1 mo–12 yr): <50 kg—
PO (Adults): CCr 30–49 ml/min—200 mg q100–200 mg/kg/day divided q 6–8 hr. Menin-
24 hr as capsules or 4.5 mg/kg q 24 hr as sus-gitis —200 mg/kg/day divided q 6 hr. Invasive
pension; CCr 5–29 ml/min—100 mg q 24 hrpneumococcal meningitis—225–300 mg/kg/
as capsules or 2.25 mg/kg q 24 hr as sus-day divided q 6–8 hr. ≥50 kg—see adult
pension.dosing.

IV (Neonates 1–4 wk): 50 mg/kg q 6–8 hr. CeftizoximeIV (Neonates ≤1 wk): 50 mg/kg q 8–12 hr.
IM, IV (Adults): Severe infections—1–2 g qRenal Impairment
8–12 hr. Life-threatening infections—3–4 g(Adults): CCr <20 ml/min—� dose by 50%.
q 8 hr. Uncomplicated urinary tract infec-

Cefpodoxime tions—500 mg q 12 hr. Gonococcal urethri-
tis/cervicitis —1 g IM (single dose).PO (Adults): Most infections—200 mg q 12
IM, IV (Children >6 mo): 50 mg/kg q 6–8 hrhr. Skin and skin structure infections—400

mg q 12 hr. Urinary tract infections/pharyn- (not to exceed 200 mg/kg/day).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Renal Impairment Ceftriaxone
IM, IV (Adults): CCr 50–79 ml/min—500 Powder for injection: 250 mg, 500 mg, 1 g, 2
mg–1.5 g q 8 hr; CCr 5–49 ml/min—250 mg– g, 10 g. Premixed containers: 1 g/50 ml, 2 g/
1 g q 12 hr; CCr 0–4 ml/min—500 mg–1 g q 50 ml.
48 hr or 250–500 mg q 24 hr.

NURSING IMPLICATIONS
Ceftriaxone

AssessmentIM, IV (Adults): Most infections—1–2 g q
● Assess for infection (vital signs; appearance12–24 hr. Gonorrhea—250 mg IM (single

of wound, sputum, urine, and stool; WBC) atdose). Meningitis—2 g q 12 hr. Perioperative
beginning of and throughout therapy.prophylaxis —1 g 30–120 min before initial

● Before initiating therapy, obtain a history toincision (single dose).
determine previous use of and reactions toIM, IV (Children): Most infections—25–
penicillins or cephalosporins. Persons with a37.5 mg/kg q 12 hr or 50–75 mg/kg q 24 hr;
negative history of penicillin sensitivity maydose should not exceed 2 g/day. Meningitis—
still have an allergic response.100 mg/kg q 24 hr or 50 mg/kg q 12 hr; dose

● Obtain specimens for culture and sensitivityshould not exceed 4 g/day. Acute otitis me-
before initiating therapy. First dose may bedia—50 mg/kg IM single dose; dose should not

exceed 1 g. Uncomplicated gonorrhea —125 given before receiving results.
mg IM (single dose). ● Observe patient for signs and symptoms of

anaphylaxis (rash, pruritus, laryngeal edema,Availability
wheezing). Discontinue drug and notify phy-

Cefdinir sician or other health care professional im-
Oral suspension (strawberry): 125 mg/5 mediately if these symptoms occur. Keep epi-ml, 250 mg/5 ml. Cost: Generic—125 mg/5 ml

nephrine, an antihistamine, and resuscitation$73.40/100 ml, 250 mg/5 ml $83.87/60 ml.
equipment close by in the event of an anaphy-Capsules: 300 mg. Cost: $104.99/20.
lactic reaction.

Cefditoren
● Pedi: Assess newborns for jaundice and hy-

Tablets: 200 mg. perbilirubinemia before making decision to
Cefixime use ceftriaxone (should not be used in jaund-
Oral suspension (strawberry): 100 mg/5 iced or hyperbilirubinemic neonates).
ml. ● Lab Test Considerations: May cause pos-

itive results for Coombs’ test in patients re-Cefoperazone
ceiving high doses or in neonates whosePowder for injection: 1 g, 2 g, 10 g. Pre-
mothers were given cephalosporins beforemixed containers: 1 g/50 ml, 2 g/50 ml.
delivery.Cefotaxime

● Monitor prothrombin time and assess patientPowder for injection: 500 mg, 1 g, 2 g, 10 g,
for bleeding (guaiac stools; check for hema-20 g. Premixed containers: 1 g/50 ml, 2 g/50
turia, bleeding gums, ecchymosis) daily inml.
patients receiving cefoperazone or cefdito-

Cefpodoxime ren, as this agent may cause hypoprothrom-
Tablets: 100 mg, 200 mg. Oral suspension binemia.
(lemon creme): 50 mg/5 ml, 100 mg/5 ml.

● May cause � serum AST, ALT, alkaline phos-
Ceftazidime phatase, bilirubin, LDH, BUN, and creatinine.
Powder for injection: 500 mg, 1 g, 2 g, 6 g. ● May rarely cause leukopenia, neutropenia,
Premixed containers: 1 g/50 ml, 2 g/50 ml. agranulocytosis, thrombocytopenia, eosino-

philia, lymphocytosis, and thrombocytosis.Ceftibuten
Capsules: 400 mg. Oral suspension (cher- Potential Nursing Diagnoses
ry): 90 mg/5 ml. Risk for infection (Indications, Side Effects)

Diarrhea (Adverse Reactions)Ceftizoxime
Deficient knowledge, related to medication reg-Powder for injection: 1 g, 2 g, 10 g. Pre-

mixed containers: 1 g/50 ml, 2 g/50 ml. imen (Patient/Family Teaching)
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Implementation or bacteriostatic water for injection or 0.9%
● Cefditoren is not recommended for pro- NaCl. Shake vigorously and allow to stand for

longed use since other piralate-containing visualization and clarity. Solution may be col-
compounds have caused clinical manifesta- Corless to straw colored. Each gram in solu-
tions of carnitine deficiency when used over a tion should be further diluted in 20–40 ml of
period of months. 0.9% NaCl, D5W, D10W, dextrose/saline

● PO: Administer around the clock. May be ad- combinations, D5/LR, or LR. Concentra-
ministered on full or empty stomach. Admin- tion: 25–50 mg/mlSolution is stable for 24
istration with food may minimize GI irritation. hr at room temperature and 5 days if refriger-
Shake oral suspension well before adminis- ated. Rate: Administer over 15–30 min.
tering. Cefditoren should be administered

● Continuous Infusion: For continuous infu-
with meals to enhance absorption. Cefpo- sion, concentration should be 2–25 mg/ml.
doxime tablets should be administered with

● Syringe Compatibility: heparin.
meals to enhance absorption (the suspension

● Y-Site Compatibility: acyclovir, allopuri-
may be administered without regard to meals. nol, aztreonam, cyclophosphamide, docetax-Ceftibuten should be administered at least 1 el, enalaprilat, esmolol, etoposide, famoti-hr before or 2 hr after meals.

dine, fludarabine, foscarnet, granisetron,
● Cefixime oral suspension should be used to

hydromorphone, linezolid, magnesium sul-treat otitis media (results in higher peak con-
fate, melphalan, morphine, propofol, raniti-centrations than tablets).
dine, teniposide, thiotepa.

● Do not administer cefdinir or cefpodoxime
● Y-Site Incompatibility: amifostine, ampho-within 2 hr before or after an antacid. Do not

tericin B cholesteryl sulfate, cisatracurium,administer cefpodoxime within 2 hr before or
doxorubicin liposome, filgrastim, gemcita-after an H2 receptor antagonist. Do not
bine, labetalol, meperidine, ondansetron,administer cefdinir within 2 hr before or after
pentamidine, perphenazine, promethazine,iron supplements. Do not administer cefdito-
sargramostim, vinorelbine.ren concomitantly with antacids.

● IM: Reconstitute IM doses with sterile or bac- Cefotaxime
teriostatic water for injection or 0.9% NaCl

IV Administrationfor injection. May be diluted with lidocaine to
● Intermittent Infusion: Diluent: Reconsti-minimize injection discomfort.

tuted solution may be further diluted in 50–● Inject deep into a well-developed muscle
100 ml of D5W, D10W, LR, dextrose/salinemass; massage well.
combinations, or 0.9% NaCl. Solution may● IV: Monitor injection site frequently for phle-
appear light yellow to amber. Solution is sta-bitis (pain, redness, swelling). Change sites

every 48–72 hr to prevent phlebitis. ble for 24 hr at room temperature and 5 days
● If aminoglycosides are administered concur- if refrigerated. Concentration: 20–60 mg/

rently, administer in separate sites, if possi- ml. Rate: Administer over 20–30 min.
ble, at least 1 hr apart. If second site is un- ● Syringe Compatibility: heparin.
available, flush lines between medications. ● Y-Site Compatibility: acyclovir, amifostine,

aztreonam, bivalirudin, cyclophosphamide,IV Administration
dexmedetomidine, diltiazem, docetaxel, eto-

● Direct IV: Dilute cephalosporins in at least 1
poside phosphate, famotidine, fenoldopam,g/10 ml. Avoid direct IV administration of ce-
fludarabine, granisetron, hydromorphone,foperazone and ceftriaxone. Do not use
levofloxacin, lorazepam, magnesium sulfate,preparations containing benzyl alcohol for
melphalan, meperidine, midazolam, milri-neonates. Rate: Administer slowly over 3–5
none, morphine, ondansetron, perphena-min.
zine, propofol, remifentanil, sargramostim,

Cefoperazone teniposide, thiotepa, tolazoline, vinorelbine.
IV Administration ● Y-Site Incompatibility: allopurinol, azi-

thromycin, filgrastim, fluconazole, gemcita-● Intermittent Infusion: Diluent: Reconsti-
tute each gram with at least 2.8 ml of sterile bine, pemetrexed, pentamidine.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Ceftazidime zolid, melphalan, meperidine, morphine, ni-
cardipine, ondansetron, pemetrexed, propo-IV Administration
fol, ranitidine, remifentanil, sargramostim,

● Intermittent Infusion: Diluent: Reconsti-
teniposide, thiotepa, vinorelbine.tuted solution may be further diluted in at

● Y-Site Incompatibility: filgrastim, lanso-least 1 g/10 ml of 0.9% NaCl, D5W, D10W,
prazole.dextrose/saline combinations, or LR. Dilution

causes CO2 to form inside vial, resulting in Ceftriaxone
positive pressure; vial may require venting af- IV Administration
ter dissolution to preserve sterility of vial. Not

● Intermittent Infusion: Reconstitute eachrequired with L -arginine formulation (Cep-
250-mg vial with 2.4 ml, each 500-mg vialtaz). Solution may appear yellow to amber;
with 4.8 ml, each 1-g vial with 9.6 ml, anddarkening does not alter potency. Solution is
each 2-g vial with 19.2 ml of sterile water forstable for 18 hr at room temperature and 7
injection, 0.9% NaCl, or D5W for a concen-days if refrigerated. Concentration: 40 mg/
tration of 100 mg/ml. Diluent: Solution mayml. Rate: Administer over 15–30 min.
be further diluted in 50–100 ml of 0.9% NaCl,● Syringe Compatibility: hydromorphone.
D5W, D10W, D5/0.45% NaCl, or LR. Solution● Y-Site Compatibility: acyclovir, allopuri-
may appear light yellow to amber. Solution isnol, amifostine, aminophylline, anidulafun-
stable for 3 days at room temperature. Con-gin, aztreonam, bivalirudin, ciprofloxacin,
centration: 40 mg/ml. Rate: Administerdexmedetomidine, diltiazem, docetaxel, dop-
over 10–30 min.amine, doxapram, enalaprilat, epinephrine,

● Y-Site Compatibility: acyclovir, allopuri-esmolol, etoposide phosphate, famotidine,
nol, amifostine, amiodarone, anidulafungin,fenoldopam, filgrastim, fludarabine, foscar-
aztreonam, bivalirudin, cisatracurium, dap-net, furosemide, gemcitabine, granisetron,

heparin, hydromorphone, insulin, ketamine, tomycin, dexmedetomidine, diltiazem, doce-
labetalol, linezolid, melphalan, meperidine, taxel, doxorubicin liposome, drotrecogin,
milrinone, morphine, ondansetron, paclitax- etoposide phosphate, famotidine, fenoldo-
el, ranitidine, remifentanil, sufentanil, tacro- pam, fludarabine, foscarnet, gemcitabine,
limus, teniposide, theophylline, thiotepa, to- granisetron, heparin, lansoprazole, linezolid,
bramycin, vinorelbine, zidovudine. melphalan, meperidine, methotrexate, mor-

● Y-Site Incompatibility: amiodarone, am- phine, paclitaxel, pantoprazole, pemetrexed,
photericin B cholesteryl sulfate, amsacrine, propofol, remifentanil, sargramostim, sodi-
azithromycin, doxorubicin liposome, eryth- um bicarbonate, tacrolimus, teniposide,
romycin, fluconazole, idarubicin, lansopra- theophylline, thiotepa, warfarin, zidovudine.
zole, midazolam, pemetrexed, pentamidine, ● Y-Site Incompatibility: amphotericin B
phenytoin, warfarin. cholesteryl sulfate, amsacrine, azithromycin,

filgrastim, fluconazole, labetalol, pentami-Ceftizoxime
dine, vinorelbine.IV Administration

Patient/Family Teaching
● Intermittent Infusion: Diluent: Reconsti-

● Instruct patient to take medication aroundtuted solution may be further diluted in 50–
the clock and to finish the medication com-100 ml of D5W, D10W, 0.9% NaCl, dextrose/
pletely, even if feeling better. Take missedsaline combinations, or LR. Solution is stable
doses as soon as possible unless almost timefor 8 hr at room temperature and 48 hr if re-
for next dose; do not double doses. Advise pa-frigerated. Concentration: 20 mg/ml.
tient that sharing of this medication may beRate: Administer over 15–30 min.
dangerous.● Y-Site Compatibility: acyclovir, allopuri-

● Pedi: Instruct parents or caregivers to usenol, amifostine, amiodarone, amphotericin B
calibrated measuring device with liquid prep-cholesteryl sulfate, anidulafungin, aztreonam,
arations.bivalirudin, dexmedetomidine, docetaxel,

● Advise patient to report signs of superinfec-doxorubicin liposome, enalaprilat, esmolol,
tion (furry overgrowth on the tongue, vaginaletoposide phosphate, famotidine, fenoldo-
itching or discharge, loose or foul-smellingpam, fludarabine, foscarnet, gemcitabine,

granisetron, hydromorphone, labetalol, line- stools) and allergy.
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● Caution patients that concurrent use of alco- Distribution: Unknown.
hol with cefoperazone may cause a disulfi- Protein Binding: 93%.
ram-like reaction (abdominal cramps, nau- Metabolism and Excretion: Excreted primar-

Csea, vomiting, headache, hypotension, ily unchanged by the kidneys.
palpitations, dyspnea, tachycardia, sweating, Half-life: 7.4–9 hr (decreased in children to
flushing). Alcohol and alcohol-containing 6.2 hr, increased in renal impairment up to 19–
medications should be avoided during and 21 hr).
for several days after therapy.

TIME/ACTION PROFILE (antihistaminic● Instruct patient to notify health care profes-
effects)sional if fever and diarrhea develop, especial-

ly if stool contains blood, pus, or mucus. Ad-
ROUTE ONSET PEAK DURATIONvise patient not to treat diarrhea without
PO 30 min 4–8 hr 24 hrconsulting health care professional.

Evaluation/Desired Outcomes Contraindications/Precautions
● Resolution of the signs and symptoms of in- Contraindicated in: Hypersensitivity to cetiriz-

fection. Length of time for complete resolu- ine, hydroxyzine, or any component; Lactation:
tion depends on the organism and site of in- Excreted in breast milk; not recommended for
fection. use.

● Decreased incidence of infection when used Use Cautiously in: Patients with hepatic or re-
for prophylaxis. nal impairment (dosage reduction recommend-

ed if CCr ≤31 ml/min or hepatic function is im-
cephradine, See CEPHALOSPORINS— paired); OB, Pedi: Safety not established for
FIRST GENERATION. pregnant women or children <6 mo; Geri: Ini-

tiate at lower doses.

Adverse Reactions/Side Effects
cetirizine (se-ti-ra-zeen) CNS: dizziness, drowsiness (significant with
Zyrtec doses >10 mg/day), fatigue. EENT: pharyngitis.

GI: dry mouth.Classification
Therapeutic: allergy, cold, and cough Interactions
remedies, antihistamines Drug-Drug: Additive CNS depression may oc-
Pharmacologic: piperazines (peripherally cur with alcohol, opioid analgesics, or sed-
selective) ative/hypnotics. Theophylline may decrease

clearance and increase toxicity.Pregnancy Category B

Route/Dosage
Indications PO (Adults and Children >6 yr): 5–10 mg
Relief of allergic symptoms caused by histamine given once or divided twice daily.
release including: Seasonal and perennial aller- PO (Children 2–5 yr): 2.5 mg once daily ini-
gic rhinitis, Chronic urticaria. tially, may be increased to 5 mg once daily or

2.5 mg every 12 hr.Action
PO (Children 1–2 yr): 2.5 mg once daily; mayAntagonizes the effects of histamine at H1-recep-
be increased to 2.5 mg every 12 hr.tor sites; does not bind to or inactivate hista-
PO (Children 6–12 mo): 2.5 once daily.mine. Anticholinergic effects are minimal and

sedation is dose related. Therapeutic Effects: Renal/Hepatic Impairment
Decreased symptoms of histamine excess PO (Adults and Children >12 yr): CCr ≤31
(sneezing, rhinorrhea, ocular tearing and ml/min, hepatic impairment or hemodialy-
redness, pruritus). sis—5 mg once daily.

PO (Children 6–11 yr): start therapy at <2.5Pharmacokinetics
mg/day.Absorption: Well absorbed following oral ad-

ministration. PO (Children <6 yr): use not recommended.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



294 cetuximab

Availability
ClassificationTablets: 5 mg, 10 mg. Cost: 5 mg $76.99/30, Therapeutic: antineoplastics

10 mg $75.99/30. Chewable tablets (grape): Pharmacologic: monoclonal antibodies
5 mg, 10 mg. Cost: 5 mg $75.99/30, 10 mg

Pregnancy Category C$75.99/30. Syrup (banana-grape flavor): 1
mg/ml in 120-ml and 480-ml bottles. Cost:

Indications$41.99/120 ml, $145.97/480 ml. In combi-
Locally or regionally advanced squamous cellnation with: pseudoephedrine (Zyrtec-D 12
carcinoma of the head and neck with radiation.Hour) (See Appendix B).
Recurrent or metastatic squamous cell carcino-

NURSING IMPLICATIONS ma of the head and neck progressing after plati-
num-based therapy. EGFR expressing metastaticAssessment colorectal cancer in patients who have not re-

● Assess allergy symptoms (rhinitis, conjuncti- sponded to irinotecan and oxaliplatin. Metastat-
vitis, hives) before and periodically during ic colorectal cancer (with irinotecan) when tu-
therapy. mors express the epidermal growth factor

● Assess lung sounds and character of bronchi- receptor (EGFR) and have not responded or are
al secretions. Maintain fluid intake of 1500– intolerant to irinotecan alone.
2000 ml/day to decrease viscosity of sec-

Actionretions.
Binds specifically to EGFR thereby preventing

● Lab Test Considerations: May cause
the binding of endogenous epidermal growthfalse-negative result in allergy skin testing.
factor (EGF). This prevents cell growth and dif-

Potential Nursing Diagnoses ferentiation processes. Combination with irino-
Ineffective airway clearance (Indications) tecan enhances antitumor effects of irinotecan.
Risk for injury (Adverse Reactions) Therapeutic Effects: Decreased tumor growth

and spread.Implementation
● Do not confuse Zyrtec (cetirizine) with Zan- Pharmacokinetics

tac (ranitidine) or Zyprexa (olanzapine). Absorption: IV administration results in com-
● PO: Administer once daily without regard to plete bioavailability.

food. Distribution: Unknown.
Metabolism and Excretion: Unknown.Patient/Family Teaching
Half-life: 97–114 hr.● Instruct patient to take medication as di-

rected. TIME/ACTION PROFILE
● May cause dizziness and drowsiness. Caution

patient to avoid driving or other activities re- ROUTE ONSET PEAK DURATION
quiring alertness until response to medica- IV unknown unknown unknown
tion is known.

● Advise patient to avoid taking alcohol or other Contraindications/Precautions
CNS depressants concurrently with this drug. Contraindicated in: Hypersensitivity to cetuxi-

● Advise patient that good oral hygiene, fre- mab or murine (mouse) proteins; OB: Pregnan-
quent rinsing of mouth with water, and su- cy or lactation.
garless gum or candy may minimize dry Use Cautiously in: Exposure to sunlight (may
mouth. Patient should notify dentist if dry exacerbate dermatologic toxicity); Pedi: Chil-
mouth persists >2 wk. dren (safety not established).

● Instruct patient to contact health care profes- Adverse Reactions/Side Effects
sional if dizziness occurs or if symptoms Most adverse reactions reflect combination
persist. therapy with irinotecan. CNS: malaise, depres-

sion, headache, insomnia. EENT: conjunctivitis.Evaluation/Desired Outcomes
Resp: dyspnea, � cough, interstitial lung dis-● Decrease in allergic symptoms.
ease. CV: PULMONARY EMBOLISM. GI: abdominal
pain, constipation, diarrhea, nausea, vomiting,

cetuximab (se-tux-i-mab) anorexia, stomatitis. GU: renal failure. Derm:
Erbitux acneform dermatitis, alopecia, nail disorder,
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pruritus, skin desquamation. F and E: dehydra- confirmed, discontinue cetuximab and treat
tion, hypomagnesemia, peripheral edema. He- appropriately.
mat: anemia, leukopenia. MS: back pain. Me- ● Assess for dermatologic toxicities (acneform
tab: weight loss. Misc: INFUSION REACTIONS, fever, Crash, skin drying and fissuring, inflammatory
desquamation of mucosal epithelium. and infectious sequelae [blepharitis, cheilitis,

cellulitis, cyst]). Treat symptomatically. IfInteractions
acneform rash occurs, modify dose of futureDrug-Drug: None noted.
infusions.

Route/Dosage
● Lab Test Considerations: May cause ane-

mia and leukopenia.Head & Neck Cancer with Radiation
● Monitor serum electrolytes periodically dur-IV (Adults): 400 mg/m2 administered 1 wk pri-

ing and for at least 8 wks following infusion.or to initiation of radiation therapy, followed by
May cause hypomagnesemia, hypocalcemia,weekly maintenance doses of 250 mg/m2 for the
and hypokalemia; may occur from days toduration of radiation therapy. Complete infusion
months after initiation of therapy. May re-1 hr prior to radiation therapy; dose modifica-
quire electrolyte replacement.tion recommended for dermatologic toxicity.

Potential Nursing DiagnosesHead and Neck Cancer Monotherapy
Ineffective breathing pattern (Adverse Re-IV (Adults): 400 mg/m2 initial loading dose,
actions)followed by weekly maintenance doses of 250
Impaired skin integrity (Adverse Reactions)mg/m2 until disease progression or unaccept-
Implementationable toxicity; dose modification recommended
● Premedicate with histamine1 antagonist (di-for dermatologic toxicity.

phenhydramine 50 mg) 30–60 min prior toColorectal Cancer first dose; base subsequent administration on
IV (Adults): 400 mg/m2 initial loading dose, presence and severity of infusion reactions.
followed by weekly maintenance doses of 250

● Administer through a low protein binding
mg/m2; dose modification recommended for 0.22-micrometer in-line filter placed as prox-
dermatologic toxicity. imal to patient as possible. Solution should be

clear and colorless and may contain a smallAvailability
amount of white amorphous cetuximab parti-Solution for injection: 2 mg/ml in 50 ml vials.
cles. Do not shake or dilute.

NURSING IMPLICATIONS ● Can be administered via infusion pump or sy-
ringe pump. Cetuximab should be piggy-Assessment backed to the patient’s infusion line.

● Assess for infusion reaction (rapid onset of
● Observe patient for 1 hr following infusion.airway obstruction [bronchospasm, stridor,

IV Administrationhoarseness], urticaria, hypotension) for at
least 1 hr following infusion. Longer observa- ● Intermittent Infusion: For administra-
tion periods may be required for those who tion via infusion pump: Draw up volume of
experience infusion reactions. Most reactions a vial using vented spike needle or other
occur during first dose, but may also occur in transfer device. Transfer to a sterile evacu-
later doses. For severe reactions, immediately ated container or bag. Repeat with new nee-
stop infusion and discontinue cetuximab per- dle for each vial until calculated volume is in
manently. Epinephrine, corticosteroids, IV container. Affix infusion line and prime with
antihistamines, bronchodilators, and oxygen cetuximab before starting infusion.
should be available for reactions. Mild to ● For administration via syringe pump: Draw
moderate reactions (chills, fever, dyspnea) up volume of a vial using sterile syringe at-
may be managed by slowing rate of infusion tached to an appropriate vented spike needle.
and administration of antihistamines. Place syringe into syringe driver of a syringe

● Assess for onset or worsening of pulmonary pump and set rate. Connect infusion line and
symptoms. Interrupt therapy to determine na- prime with cetuximab. Use a new needle and
ture of symptoms. If interstitial lung disease is filter for each vial. Diluent: Do not dilute.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Contraindications/PrecautionsConcentration: 2 mg/ml. Rate: Administer
Contraindicated in: Hypersensitivity; Severeover 2 hr at a rate not to exceed 10 ml/min.

Use 0.9% NaCl to flush line at end of infusion. cardiac disease; Severe renal impairment (ClCr
<50 ml/min); Coma or pre-existing CNS de-Patient/Family Teaching
pression; Uncontrolled severe pain; OB: Crosses

● Explain purpose of cetuximab and potential
placenta; chronic use during pregnancy mayside effects to patient. Advise patient to report
cause withdrawal symptoms in the neonate. Lac-dermatologic changes promptly.
tation: Excreted in human milk, use by nursing● Caution patient to wear sunscreen and hats
mothers may cause sedation in the infant;and limit sun exposure during therapy.
Esophagitis, gastritis, or ulcer disease; ProctitisEvaluation/Desired Outcomes (rectal use); Tartrazine hypersensitivity (some

● Decreased tumor growth and spread.
rectal products); Impaired respiratory function;
Sleep apnea.

HIGH ALERT Use Cautiously in: Hepatic dysfunction; Histo-
ry of suicide attempt or substance abuse; Ob-chloral hydrate
structive sleep apnea; Pedi: May cause direct hy-(klor-al hye-drate)
perbilirubinemia in neonates; Geri, Pedi:Aquachloral, �Novo-Chlorhy- Dosage reduction recommended.drate, �PMS-Chloral Hydrate
Adverse Reactions/Side Effects

Classification CNS: excess sedation, disorientation, dizziness,
Therapeutic: sedative/hypnotics hangover, headache, incoordination, irritabili-

ty, paradoxical excitation (children). Resp:Schedule IV
respiratory depression. GI: diarrhea, nausea,

Pregnancy Category C vomiting, flatulence. Derm: rashes. Misc: toler-
ance, physical dependence, psychological de-

Indications pendence.
Short-term sedative and hypnotic (effectiveness Interactionsdecreases after 2 wk of use). Sedation or reduc-

Drug-Drug: Additive CNS depression with oth-tion of anxiety preoperatively (anesthetic ad-
er CNS depressants, including alcohol, anti-junct) or prior to diagnostic procedures.
histamines, antidepressants, sedative/

Action hypnotics, and opioid analgesics. May po-
Converted to trichloroethanol, which is the ac- tentiate warfarin. When given within 24 hr of IV
tive drug. Has generalized CNS depressant prop- furosemide, may cause diaphoresis, changes
erties. Therapeutic Effects: Sedation or in- in blood pressure, and flushing. May increase
duction of sleep. metabolism and decrease effects of phenytoin.

May increase toxicity of ifosfamide and cyclo-Pharmacokinetics
phoshamide.Absorption: Well absorbed following oral or

rectal administration. Drug-Natural Products: Concomitant use of
Distribution: Widely distributed. Crosses the kava kava, valerian, skullcap, chamomile,
placenta and enters breast milk in low concen- or hops can increase CNS depression.
trations. Route/Dosage
Metabolism and Excretion: Converted by liv- PO (Adults): Hypnotic—500–1000 mg 15–
er to trichloroethanol, which is active. Trichlo- 30 min before bedtime. Preoperative seda-
roethanol is, in turn, metabolized by the liver tion—500 mg–1000 mg 30 min before sur-
and kidneys to inactive compounds. gery. Daytime sedation—250 mg 3 times dai-
Half-life: Chloral hydrate—Infants: 1 hr. Tri- ly. Single dose/daily dose should not >2 g.
chloroethanol—Neonates: 8.5–66 hr; Chil- PO (Geriatric Patients): Hypnotic—250 mg
dren: 10 hr; Adults: 8–11 hr. 15–30 min before bedtime.
TIME/ACTION PROFILE (sedation) Rect (Adults): Sedation—325 mg 3 times dai-

ly. Hypnotic—500–1000 mg. Single dose/daily
ROUTE ONSET PEAK DURATION dose should not >2 g.
PO 30 min 1 hr 4–8 hr PO, Rect (Children >1 month): Pre-electro-
Rectal 0.5–1 hr 1 hr 4–8 hr encephalogram sedation—20–25 mg/kg 30–
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60 min prior. Sedation prior to dental/medi- the facility where procedure is to be per-
cal procedures—50–75 mg/kg 30–60 min pri- formed. Repeated doses should be used with
or; may repeat within 30 min if needed; single great caution in neonates, as drug and metab-

Cdose should not exceed 1 g total for infants or 2 olites accumulate and may lead to toxicity.
g total for children). Hypnotic—50 mg/kg; Continue monitoring until level of con-
maximum 2 g/day. Sedation/anxiety: 25–50 sciousness is safe for discharge.

● Before administering, reduce external stimulimg/kg/day divided q 6–8 hr; maximum 500 mg/
and provide comfort measures to increase ef-dose.
fectiveness of medication.PO, Rect (Neonates): 25 mg/kg/dose prior to

● Refer for psychotherapy if ineffective copinga procedure.
is basis for sleep pattern disturbance.Availability (generic available)

● Protect patient from injury. Place bed-sideCapsules: 500 mg. Syrup: 500 mg/5 ml. Sup-
rails up. Assist with ambulation. Remove ciga-positories: 325 mg, 500 mg.
rettes from patients receiving hypnotic dose.

● PO: Capsules should be swallowed wholeNURSING IMPLICATIONS
with a full glass of water or juice to minimize

Assessment gastric irritation; do not chew. Dilute syrup in
● Assess mental status (orientation, mood, be- a half glass of water, juice, ginger ale, or for-

havior) and potential for abuse prior to ad- mula to mask taste.
ministering this medication. Prolonged use ● Rect: If suppository is too soft for insertion,
may lead to physical and psychological de- chill in refrigerator for 30 min or run under
pendence. Limit amount of drug available to cold water before removing foil wrapper.
the patient. Patient/Family Teaching

● Assess sleep pattern before and periodically
● Instruct patient to take chloral hydrate exactly

throughout therapy. as directed. Missed doses should be omitted;
● Geri: Assess CNS effects and risk for falls. In- do not double doses. If used for 2 wk or long-

stitute fall prevention strategies. er, abrupt withdrawal may result in CNS ex-
● Assess level of consciousness at time of peak citement, tremor, anxiety, hallucinations, and

effect. Notify physician or other health care delirium.
professional if desired sedation does not oc-

● Chloral hydrate causes drowsiness and diz-
cur or if paradoxical reaction occurs. ziness. Caution patient to avoid driving or oth-

● Lab Test Considerations: Interferes with er activities requiring alertness until response
tests for urinary 17-hydroxycorticosteroids to medication is known.
and urinary catecholamines.

● Caution patient that concurrent alcohol use
Potential Nursing Diagnoses may create an additive effect that results in
Insomnia (Indications) tachycardia, vasodilation, flushing, headache,
Anxiety (Indications) hypotension, and pronounced CNS depres-
Risk for injury (Side Effects) sion. Alcohol and other CNS depressants
Ineffective coping (Indications) should be avoided while taking chloral hy-
Sleep deprivation (Indications) drate.
Risk for falls (Side Effects) ● Advise patient to discontinue use and notify
Acute confusion (Side Effects) health care professional if skin rash, diz-

ziness, irritability, impaired thought pro-Implementation
cesses, headache, or motor incoordination

● High Alert: Pedi: Chloral hydrate overdos-
occurs.age has resulted in fatalities in children. Only

● Teach sleep hygiene techniques (dark room,accept orders written in milligrams, not vol-
quiet, bedtime ritual, limit daytime napping,ume (teaspoons) or concentration. Chloral
avoid nicotine and caffeine).hydrate should be administered to children

only by trained staff in the health care setting. Evaluation/Desired Outcomes
When administered to children for sedation ● Sedation.
before outpatient procedures, administer at ● Improvement in sleep pattern.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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weight loss in infants; Pedi: Not for use in chil-chlordiazepoxide dren ≤6 yr.
(klor-dye-az-e-pox-ide) Use Cautiously in: Hepatic dysfunction; Severe
�Apo-Chlordiazepoxide, Libri- renal impairment; History of suicide attempt or
tabs, Librium, �Mitran, �Novo- substance abuse; Geri: Long-acting benzodiaze-
poxide, �Poxi pines cause prolonged sedation in the elderly.

Appears on Beers list and is associated with in-Classification
creased risk of falls (� dose required or con-Therapeutic: antianxiety agents, sedative/
sider short-acting benzodiazepine); Debilitatedhypnotics

Pharmacologic: benzodiazepines patients (initial dose reduction required).

Adverse Reactions/Side EffectsSchedule IV
CNS: dizziness, drowsiness, hangover, head-

Pregnancy Category D ache, mental depression, paradoxical excita-
tion, sedation. EENT: blurred vision. GI: consti-

Indications pation, diarrhea, nausea, vomiting, weight gain.
Adjunct management of anxiety. Treatment of Derm: rashes. Local: pain at IM site. Misc:
alcohol withdrawal. Adjunct management of physical dependence, psychological depen-
anxiety associated with acute myocardial in- dence, tolerance.
farction. Interactions
Action Drug-Drug: Alcohol, antidepressants, an-
Acts at many levels of the CNS to produce anxio- tihistamines, and opioid analgesics—con-
lytic effect. Depresses the CNS, probably by po- current use results in additive CNS depression.
tentiating GABA, an inhibitory neurotransmitter. Cimetidine, oral contraceptives, disulfi-
Therapeutic Effects: Sedation. Relief of ram, fluoxetine, isoniazid, ketoconazole,
anxiety. metoprolol, propoxyphene, propranolol,

or valproic acid may enhance effects. May �Pharmacokinetics
efficacy of levodopa. Rifampin or barbitu-Absorption: Well absorbed from the GI tract.
rates may � effectiveness of chlordiazepoxide.IM absorption may be slow and unpredictable.
Sedative effects may be � by theophylline.Distribution: Widely distributed. Crosses the
Drug-Natural Products: Concomitant use ofblood-brain barrier. Crosses the placenta; en-
kava kava, valerian, chamomile, or hopsters breast milk. Recommend to discontinue
can � CNS depression.drug or bottle feed.

Metabolism and Excretion: Highly metabo- Route/Dosage
lized by the liver. Some products of metabolism PO (Adults): Alcohol withdrawal—50–100
are active as CNS depressants. mg, repeated until agitation is controlled (up to
Half-life: 5–30 hr. 400 mg/day). Anxiety—5–25 mg 3–4 times

daily.
TIME/ACTION PROFILE (sedation) PO (Geriatric Patients or Debilitated Pa-

tients): Anxiety—5 mg 2–4 times daily ini-ROUTE ONSET PEAK DURATION
tially, increased as needed.

PO 1–2 hr 0.5–4 hr up to 24 hr PO (Children >6 yr): Anxiety—5 mg 2–4IM 15–30 min unknown unknown
times daily, up to 10 mg 2–3 times daily.IV 1–5 min unknown 0.25–1 hr
IM, IV (Adults): Alcohol withdrawal—50–

Contraindications/Precautions 100 mg initially; may be repeated in 2–4 hr.
Contraindicated in: Hypersensitivity; Some Anxiety—50–100 mg initially, then 25–50 mg
products contain tartrazine and should be 3–4 times daily as required (25–50 mg initially
avoided in patients with known intolerance; in geriatric patients). Preoperative seda-
Cross-sensitivity with other benzodiazepines tion—50–100 mg 1 hr preop.
may occur; Comatose patients or those with pre- IM, IV (Geriatric Patients or Debilitated
existing CNS depression; Uncontrolled severe Patients): Anxiety/sedation—25–50 mg/
pain; Pulmonary disease; Angle-closure glauco- dose.
ma; Porphyria; OB, Lactation: May cause CNS IM, IV (Children >12 yr): Anxiety/seda-
depression, flaccidity, feeding difficulties, and tion—25–50 mg/dose.
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Availability (generic available) ● IV administration is usually the preferred
Capsules: 5 mg, 10 mg, 25 mg. Tablets: 5 mg, route for parenteral administration because
10 mg, 25 mg. Injection: 100-mg ampule. In of the slow, erratic absorption after IM ad-

Ccombination with: amitriptyline (Limbitrol ministration.
DS), clidinium (Librax). See Appendix B. ● After parenteral administration, have patient

remain recumbent and observe for 3–8 hr or
NURSING IMPLICATIONS longer, depending on patient’s response.

● Equipment to maintain a patent airway shouldAssessment
be immediately available when chlordiaze-

● Assess for anxiety and level of sedation (atax-
poxide is administered intravenously.ia, dizziness, slurred speech) periodically

● Use parenteral solution immediately after re-during therapy.
constitution and discard any unused portion.

● Assess degree and manifestations of anxiety
● PO: Administer after meals or with milk toand mental status (orientation, mood, behav-

minimize GI irritation. Tablets may beior) prior to and periodically during therapy.
crushed and taken with food or fluids if pa-

● Monitor blood pressure, heart rate, and res-
tient has difficulty swallowing. Administerpiratory rate frequently when administering
greater dose at bedtime to avoid daytime se-parenterally. Report significant changes im-
dation. Do not discontinue abruptly; taper bymediately.
10 mg every 3 days to reduce chance of with-

● Prolonged high-dose therapy may lead to psy-
drawal effects. Some patients may requirechological or physical dependence. Restrict
longer taper period (months). Monitor pa-the amount of drug available to patient.
tients closely with seizure disorder as abrupt

● Geri: Assess risk of falls and institute fall pre-
withdrawal may precipitate seizures.vention strategies.

● IM: Reconstitute only with 2 ml of diluent
● Alcohol Withdrawal: Assess for tremors,

provided by manufacturer. Do not use solu-agitation, delirium, and hallucinations. Pro-
tion if opalescent or hazy. Agitate gently totect patient from injury. Institute seizure pre-
minimize bubbling. Administer slowly, deepcautions.
into a well-developed muscle mass to mini-

● Geri: Assess risk of falls and institute fall pre-
mize pain at injection site. Solution reconsti-vention strategies.
tuted with IM diluent should not be given IV.● Lab Test Considerations: Patients on

prolonged therapy should have CBC and liver IV Administration
function tests evaluated periodically. May ● Direct IV: Diluent: Reconstitute 100 mg in
cause � in serum bilirubin, AST, and ALT. 5 ml of 0.9% NaCl or sterile water for injec-

● May alter results of urine 17-ketosteroids and tion. Do not use IM diluent. Concentra-
17-ketogenic steroids. May cause � re- tion: 20 mg/ml. Rate: Administer pre-
sponse on metyrapone tests and decreased scribed dose slowly over at least 1 min. Rapid
thyroidal uptake of 123I and 131I. administration may cause apnea, hypoten-

● Toxicity and Overdose: Flumazenil re- sion, bradycardia, or cardiac arrest.
verses sedation caused by chlordiazepoxide

● Y-Site Compatibility: heparin, hydrocorti-
toxicity or overdose (flumazenil may induce sone sodium succinate, potassium chloride,
seizures in patients with a history of seizures vitamin B complex with C.
disorder or who are on tricyclic antide-

Patient/Family Teachingpressants).
● Instruct patient to take chlordiazepoxide as

Potential Nursing Diagnoses directed. If medication is less effective after a
Anxiety (Indications) few weeks, check with health care profes-
Risk for injury (Side Effects) sional; do not increase dose. Medication
Ineffective coping should be tapered at the completion of long-
Dysfunctional family processes: alcoholism term therapy. Sudden cessation of medication
Implementation may lead to withdrawal (insomnia, irritabili-
● Do not confuse Librium with Librax. ty, nervousness, tremors).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● May cause drowsiness or dizziness. Caution persensitivity reactions, including anaphylaxis
patient to avoid driving or other activities re- and transfusion reactions.
quiring alertness until response to medica- Action
tion is known. Geri: Instruct patient and fami- Antagonizes the effects of histamine at H2-recep-ly how to reduce falls risk at home.

tor sites; does not bind to or inactivate hista-
● Advise patient to avoid the use of alcohol and

mine. Therapeutic Effects: Decreased symp-other CNS depressants concurrently with this
toms of histamine excess (sneezing, rhinorrhea,medication.
nasal and ocular pruritus, ocular tearing, and

● Instruct patient to consult health care profes-
redness).sional before taking OTC medications.

● Instruct patient to notify health care profes- Pharmacokinetics
sional if pregnancy is planned or suspected. Absorption: Well absorbed following oral and

● Advise patient that benzodiazepines do not parenteral administration.
cure underlying problems. Psychotherapy is Distribution: Widely distributed. Minimal
beneficial in addressing source of anxiety and amounts excreted in breast milk. Crosses the
improve coping skills. blood-brain barrier.

● Teach other methods to decrease anxiety, Metabolism and Excretion: Extensively me-
such as: exercise, use of support group (e.g., tabolized by the liver.
Alcoholics Anonymous), or relaxation tech- Half-life: 12–15 hr.
niques.

● Teach patient not to share medication with TIME/ACTION PROFILE (antihistaminic
anyone. effects)

Evaluation/Desired Outcomes
ROUTE ONSET PEAK DURATION

● Decreased sense of anxiety.
PO 15–30 min 6 hr 4–12 hr● Increased ability to cope.
PO–ER unknown unknown 8–24 hr

● Decreased delirium tremens and more ratio-
Subcut unknown unknown 4–12 hrnal ideation when used for alcohol with- IM unknown unknown 4–12 hr

drawal. IV rapid unknown 4–12 hr

Contraindications/Precautionschlorothiazide, See DIURETICS
Contraindicated in: Hypersensitivity; Acute at-(THIAZIDE).
tacks of asthma; Lactation: Avoid use or use al-
ternative feeding method; Known alcohol into-
lerance (some liquid forms).chlorpheniramine Use Cautiously in: Angle-closure glaucoma;

(klor-fen-ir-a-meen) Liver disease; Geri: Appears on Beers list. Geri-
Aller-Chlor, Allergy, Chlo-Amine, atric patients are more susceptible to adverse
Chlorate, Chlor-Trimeton, Chlor- reactions due to anticholinergic effects; OB:
Trimeton Allergy 4 Hour, Chlor- Pregnancy (safety not established).
Trimeton Allergy 8 Hour, Chlor- Adverse Reactions/Side EffectsTrimeton Allergy 12 Hour, �Chlor- CNS: drowsiness, dizziness, excitation (in chil-Tripolon, �Novo-Pheniram, dren). EENT: blurred vision. CV: hypertension,PediaCare Allergy Formula, Phen- arrhythmias, hypotension, palpitations. GI: dryetron, Telechlor, Teldrin mouth, constipation, obstruction. GU:

retention, urinary hesitancy.Classification
Therapeutic: allergy, cold, and cough Interactionsremedies, antihistamines

Drug-Drug: � CNS depression with other
CNS depressants, including alcohol, opioidPregnancy Category B
analgesics, and sedative/hypnotics. MAO
inhibitors intensify and prolong anticholiner-Indications
gic effects of antihistamines. � anticholinergicRelief of allergic symptoms caused by histamine
effects with other drugs possessing anticho-release, including: Nasal allergies, Allergic der-

matoses. Management of severe allergic or hy- linergic properties, including antidepres-
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Implementationsants, atropine, haloperidol, phenothi-
● PO: Administer oral doses with food or milkazines, quinidine, and disopyramide.

to decrease GI irritation. Extended-releaseRoute/Dosage Ctablets and capsules should be swallowedPO (Adults): 4 mg q 4–6 hr or 8–12 mg of ex-
whole; do not crush, break, or chew. Chewa-tended-release formulation q 8–12 hr (not to
ble tablets should not be swallowed whole;exceed 24 mg/day).
chew well before swallowing.PO (Geriatric Patients): 4 mg twice daily or 8

● Subcut, IM: The 100-mg/ml solution is rec-mg of extended-release formulation at bedtime.
ommended for IM or subcut routes only. ThePO (Children 6–12 yr): 2 mg 3–4 times daily
10-mg/ml solution may be used for IM, sub-(not to exceed 12 mg/day). cut, or IV.

Injectable formulation is available only IV Administration
in Canada

● Direct IV: Diluent: May be given undiluted.
Subcut, IM, IV (Adults): 5–40-mg single dose Use only the 10 mg/ml strength for IV admin-
(not to exceed 40 mg/day). istration. Concentration: 10 mg/ml. Rate:
Subcut (Children): 87.5 mcg (0.0875 mg)/kg Administer each 10-mg dose over at least 1
or 2.5 mg/m2 q 6 hr as needed. min.
Availability (generic available) Patient/Family Teaching
Tablets: 4 mgRx, OTC, 8 mgRx, OTC, 12 mgRx, OTC.

● Instruct patient to take chlorpheniramine as
Chewable tablets (orange flavor): 2 mgRx,

directed.
OTC. Timed-release tablets: 8 mgRx, OTC, 12

● Geri: Teach patient and family about anticho-
mgRx, OTC. Timed-release capsules: 8 mgRx,

linergic effects and to contact a health care
OTC, 12 mgRx, OTC. Syrup: 1 mg/5 mlRx, OTC, 2 mg/ professional if such effects persist.
5 mlRx, OTC, �2.5 mg/5 mlRx, OTC. Injection: 10 ● May cause drowsiness. Caution patient to
mg/ml, 100 mg/ml. In combination with: avoid driving or other activities requiring
Codeine (Codeprex), pseudoephedrine (Advil), alertness until response to drug is known.
and decongestantsRx, OTC. See Appendix B. ● Caution patient to avoid using alcohol or oth-

er CNS depressants concurrently with this
NURSING IMPLICATIONS drug.

● Advise patient that good oral hygiene, fre-Assessment
quent rinsing of mouth with water, and su-

● Assess allergy symptoms (rhinitis, conjuncti-
garless gum or candy may help relievevitis, hives) prior to and periodically during
dryness of mouth.therapy.

● Instruct patient to contact health care profes-
● Monitor pulse and blood pressure before ini-

sional if symptoms persist.tiating and throughout IV therapy.
● Geri: Assess for adverse anticholinergic ef- Evaluation/Desired Outcomes

● Decrease in allergic symptoms.fects (delirium, acute confusion, dizziness,
dry mouth, blurred vision, urinary retention,
constipation, tachycardia).

chlorproMAZINE
● Assess lung sounds and character of bronchi-

(klor-proe-ma-zeen)al secretions. Maintain fluid intake of 1500–
�Chlorpromanyl, �Largactil,2000 ml/day to decrease viscosity of sec-
�Novo-Chlorpromazine, Thora-retions.
zine, Thor-Prom● Lab Test Considerations: May cause

false-negative reactions on allergy skin tests; Classification
discontinue 4 days prior to testing. Therapeutic: antiemetics, antipsychotics

Pharmacologic: phenothiazinesPotential Nursing Diagnoses
Ineffective airway clearance (Indications) Pregnancy Category UK
Risk for injury (Adverse Reactions)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications tion (increased risk of extrapyramidal re-
Second-line treatment for schizophrenia and actions).
psychoses after failure with atypical antipsychot- Adverse Reactions/Side Effects
ics. Hyperexcitable, combative behavior in chil- CNS: NEUROLEPTIC MALIGNANT SYNDROME, sedation, ex-
dren. Nausea and vomiting. Intractable hiccups. trapyramidal reactions, tardive dyskinesia.
Preoperative sedation. Acute intermittent por- EENT: blurred vision, dry eyes, lens opacities.
phyria. Unlabeled uses: Vascular headache. CV: hypotension (� with IM, IV), tachycardia.
Bipolar disorder. GI: constipation, dry mouth, anorexia, hepatitis,

ileus, priapism. GU: urinary retention. Derm:Action
photosensitivity, pigment changes, rashes.Alters the effects of dopamine in the CNS. Has
Endo: galactorrhea, amenorrhea. Hemat:significant anticholinergic/alpha-adrenergic
AGRANULOCYTOSIS, leukopenia. Metab: hyperther-blocking activity. Therapeutic Effects: Dimin-
mia. Misc: allergic reactions.ished signs/symptoms of psychosis. Relief of

nausea/vomiting/intractable hiccups. De- Interactions
creased symptoms of porphyria. Drug-Drug: Concurrent use with pimozide

� the risk of potentially serious cardiovascularPharmacokinetics
reactions. May alter serum phenytoin levels.Absorption: Variable absorption from tablets/
� pressor effect of norepinephrine andsuppositories; better with oral liquid formula-
eliminates bradycardia. Antagonizes peripheraltions. Well absorbed following IM adminis-
vasoconstriction from epinephrine and maytration.
reverse some of its actions. May � eliminationDistribution: Widely distributed; high CNS and � effects of valproic acid. May � theconcentrations. Crosses the placenta; enters pharmacologic effects of amphetamine and

breast milk. related compounds. May � the effectiveness
Protein Binding: ≥90%. of bromocriptine. May � blood levels and ef-
Metabolism and Excretion: Highly metabo- fects of tricyclic antidepressants. Antacids
lized by the liver and GI mucosa. Some metabo- or adsorbent antidiarrheals may � adsorp-
lites are active. tion; administer 1 hr before or 2 hr after chlor-
Half-life: 30 hr. promazine. Activated charcoal � absorp-

tion. � risk of anticholinergic effects withTIME/ACTION PROFILE (antipsychotic activi-
antihistamines, tricyclic antidepressants,ty, antiemetic activity, sedation) quinidine, or disopyramide. Premedication
with chlorpromazine � the risk of neuromus-ROUTE ONSET PEAK DURATION
cular excitation and hypotension when followed

PO 30–60 min unknown 4–6 hr by barbiturate anesthesia. Barbiturates mayPO–ER 30–60 min unknown 10–12 hr
� metabolism and � effectiveness. Chlorpro-Rectal 1–2 hr unknown 3–4 hr
mazine may � barbiturate blood levels. Addi-IM unknown unknown 4–8 hr

IV rapid unknown unknown tive hypotension with antihypertensives. Ad-
ditive CNS depression with alcohol,

Contraindications/Precautions antidepressants, antihistamines, MAO in-
Contraindicated in: Hypersensitivity; Hyper- hibitors, opioid analgesics, sedative/hyp-
sensitivity to sulfites (injectable) or benzyl alco- notics, or general anesthetics. Concurrent
hol (sustained-release capsules); Cross-sensi- use with lithium may produce disorientation,
tivity with other phenothiazines may occur; unconsciousness, or extrapyramidal symptoms.
Angle-closure glaucoma; Bone marrow depres- Concurrent use with meperidine may produce
sion; Severe liver/cardiovascular disease; Con- excessive sedation and hypotension. May � the
current pimozide use. risk of seizures with subarachnoid metrizam-
Use Cautiously in: Geriatric/debilitated pa- ide. Concurrent use with propranolol �
tients (decrease initial dose); Diabetes; Respi- blood levels of both drugs.
ratory disease; Prostatic hyperplasia; CNS tu- Drug-Natural Products: Concomitant use of
mors; Epilepsy; Intestinal obstruction; OB: kava kava, valerian, chamomile, or hops
Lactation Safety not established. Discontinue can � CNS depression. � anticholinergic
drug or bottle feed. Pedi: Children with acute ill- effects with angel’s trumpet, jimson weed,
nesses, infections, gastroenteritis, or dehydra- and scopolia.
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Route/Dosage NURSING IMPLICATIONS
PO (Adults): Psychoses—10–25 mg 2–4

Assessmenttimes daily; may increase every 3–4 days (usual
● Assess mental status (orientation, mood, be- Cdose is 200 mg/day; up to 1 g/day) or 30–300

havior) prior to and periodically duringmg 1–3 times daily as extended-release cap-
therapy.sules. Nausea and vomiting—10–25 mg q 4

● Assess weight and BMI initially and through-hr as needed. Preoperative sedation—25–50 out therapy.
mg 2–3 hr before surgery. Hiccups/porphyr-

● Assess fasting blood glucose and cholesterol
ia—25–50 mg 3–4 times daily. levels initially and periodically throughout
PO (Children): Psychoses/nausea and vom- therapy. Refer as appropriate for nutritional/
iting—0.55 mg/kg (15 mg/m2) q 4–6 hr as weight and medical management.
needed. Preoperative sedation—0.55 mg/kg

● Assess positive (hallucinations, delusions,
(15 mg/m2) 2–3 hr before surgery. agitation) and negative (social withdrawal)
Rect (Adults): Nausea/vomiting—50–100 symptoms of schizophrenia.
mg q 6–8 hr as needed.

● Monitor blood pressure (sitting, standing, ly-
Rect (Children >6 mo): 1 mg/kg q 6–8 hr as ing), pulse, and respiratory rate prior to and
needed. frequently during the period of dose ad-
IM (Adults): Severe psychoses—25–50 mg justment.
initially, may be repeated in 1 hr; increase to ● Observe patient carefully when administering
maximum of 400 mg q 3–12 hr if needed (up to medication to ensure medication is actually
1 g/day). Nausea/vomiting— 25 mg initially, taken and not hoarded.
may repeat with 25–50 mg q 3–4 hr as needed. ● Assess fluid intake and bowel function. In-
Nausea/vomiting during surgery—12.5 mg, creased bulk and fluids in the diet may help
may be repeated in 30 min as needed. Preoper- minimize constipation.
ative sedation—12.5–25 mg 1–2 hr prior to ● Monitor patient for onset of akathisia (rest-
surgery. Hiccups/tetanus—25–50 mg 3–4 lessness or desire to keep moving) and ex-
times daily. Porphyria—25 mg q 6–8 hr until trapyramidal side effects (parkinsonian—

difficulty speaking or swallowing, loss of bal-patient can take PO.
ance control, pill rolling of hands, mask-likeIM (Children >6 mo): Psychoses/nausea
face, shuffling gait, rigidity, tremors; and dys-and vomiting—0.55 mg/kg (15 mg/m2) q 6–8
tonic—muscle spasms, twisting motions,hr (not to exceed 40 mg/day in children 6 mo–5
twitching, inability to move eyes, weakness ofyr, or 75 mg/day in children 5–12 yr). Nausea/
arms or legs) every 2 mo during therapy andvomiting during surgery—0.275 mg/kg, may
8–12 wk after therapy has been discontinued.repeat in 30 min as needed. Preoperative seda-
Notify health care professional if these symp-tion—0.55 mg/kg 1–2 hr prior to surgery. Tet-
toms occur; reduction in dose or discontinu-anus—0.55 mg/kg q 6–8 hr.
ation may be necessary. Trihexyphenidyl, di-IV (Adults): Nausea/vomiting during sur-
phenhydramine, or Benzotropine may begery—up to 25 mg. Hiccups/tetanus—25–50
used to control these symptoms. Benzodiaze-mg. Porphyria—25 mg q 8 hr.
pines may alleviate symptoms of akathisia.IV (Children): Nausea/vomiting during sur-

● Monitor for tardive dyskinesia (uncontrolledgery—0.275 mg/kg. Tetanus—0.55 mg/kg.
rhythmic movement of mouth, face, and ex-

Availability (generic available) tremities; lip smacking or puckering; puffing
Tablets: 10 mg, 25 mg, 50 mg, 100 mg, 200 of cheeks; uncontrolled chewing; rapid or
mg. Sustained-release capsules: 30 mg, 75 worm-like movements of tongue, excessive
mg, 150 mg, 200 mg, 300 mg. Syrup (orange eye blinking). Report these symptoms imme-
custard flavor): 10 mg/5 ml, �25 mg/5 ml, diately; may be irreversible.
�100 mg/5 ml. Oral concentrate (custard ● Monitor for development of neuroleptic ma-
flavor): 30 mg/ml, �40 mg/ml, 100 mg/ml. lignant syndrome (fever, respiratory distress,
Suppositories: 25 mg, 100 mg. Injection: 25 tachycardia, convulsions, diaphoresis, hyper-
mg/ml. tension or hypotension, pallor, tiredness, se-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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vere muscle stiffness, loss of bladder con- low color does not alter potency of solution.
Do not administer solution that is markedlytrol). Report these symptoms immediately.
discolored or contains a precipitate.● Preoperative Sedation: Assess level of anx-

iety prior to and following administration. IV Administration
● Vascular Headache: Assess type, location,

● Direct IV: Diluent: Dilute with 0.9% NaCl.
intensity, and duration of pain and accompa- Concentration: Do not exceed 1 mg/ml.
nying symptoms. Rate: Inject slowly at a rate of at least 1 mg/

● Lab Test Considerations: Monitor CBC, min for adults and 0.5 mg/min for children.
liver function tests, and ocular exams period-

● Continuous Infusion: Diluent: May fur-
ically throughout therapy. May cause � he- ther dilute 25–50 mg in 500–1000 ml of
matocrit, hemoglobin, leukocytes, granulo- D5W, D10W, 0.45% NaCl, 0.9% NaCl, Ring-
cytes, platelets. May cause � bilirubin, AST, er’s or lactated Ringer’s injection, dextrose/
ALT, and alkaline phosphatase. Agranulocyto- Ringer’s or dextrose/lactated Ringer’s com-
sis occurs 4–10 wk after initiation of therapy, binations.
with recovery 1–2 wk following discontinua-

● Syringe Compatibility: atropine, benztro-
tion. May recur if medication is restarted. Liv- pine, butorphanol, diphenhydramine, doxa-
er function abnormalities may require dis- pram, droperidol, fentanyl, glycopyrrolate,
continuation of therapy. May cause false- hydromorphone, hydroxyzine, meperidine,
positive or false-negative pregnancy tests and metoclopramide, midazolam, morphine,
false-positive urine bilirubin test results. pentazocine, scopolamine.

Potential Nursing Diagnoses ● Syringe Incompatibility: cimetidine, hepa-
Disturbed thought process (Indications) rin, pantoprazole, pentobarbital, thiopental.
Imbalanced nutrition: risk for more than body ● Y-Site Compatibility: Amsacrine, cisatra-
requirements (Side Effects) curium, cisplatin, cladribine, cyclophospha-

mide, cytarabine, dexmedetomidine, doce-Implementation
taxel, doxorubicin, doxorubicin liposome,

● Do not confuse chlorpromazine with chlor-
famotidine, filgrastim, fluconazole, gemcita-propamide or prochlorperazine.
bine, granisetron, heparin, hydrocortisone

● Keep patient recumbent for at least 30 min
sodium succinate, ondansetron, oxaliplatin,following parenteral administration to mini-
potassium chloride, propofol, teniposide, thi-mize hypotensive effects.
otepa, vinorelbine, vitamin B complex with C.

● To prevent contact dermatitis, avoid getting
● Y-Site Incompatibility: allopurinol, ami-solution on hands.

fostine, amphotericin B cholesteryl sulfate
● Phenothiazines should be discontinued 48 hr

complex, aztreonam, bivalirudin, cefepime,before and not resumed for 24 hr following
etoposide phosphate, fludarabine, furosem-metrizamide myelography, because they low-
ide, lansoprazole, linezolid, melphalan,er the seizure threshold.
methotrexate, paclitaxel, pemetrexed, piper-

● Hiccups: Initial treatment is with oral doses.
acillin/tazobactam, sargramostim.If hiccups persist 2–3 days, IM injection may

be used, followed by IV infusion. Patient/Family Teaching
● PO: Administer oral doses with food, milk, or ● Advise patient to take medication as directed

a full glass of water to minimize gastric irrita- and not to skip doses or double up on missed
tion. Tablets may be crushed. Do not open doses. If a dose is missed, take within 1 hr or
capsules; swallow whole. Sustained-release omit dose and return to regular schedule.
capsules may be opened but contents should Abrupt withdrawal may lead to gastritis, nau-
not be chewed. Dilute concentrate just prior sea, vomiting, dizziness, headache, tachycar-
to administration in 120 ml of coffee, tea, to- dia, and insomnia.
mato or fruit juice, milk, water, soup, or car- ● Inform patient of possibility of extrapyrami-
bonated beverages. dal symptoms and tardive dyskinesia. Instruct

● Rect: If suppository is too soft for insertion, patient to report these symptoms immediately
chill in refrigerator for 30 min or run under to health care professional.
cold water before removing foil wrapper. ● Advise patient to change positions slowly to

● IM: Do not inject subcut. Inject slowly into minimize orthostatic hypotension.
deep, well-developed muscle. May be diluted ● Medication may cause drowsiness. Caution
with 0.9% NaCl or 2% procaine. Lemon-yel- patient to avoid driving or other activities re-
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quiring alertness until response to the medi- chlorzoxazonecation is known.
(klor-zox-a-zohn)

● Caution patient to avoid taking alcohol or oth-
EZE-DS, Paraflex, Parafon Forte Cer CNS depressants concurrently with this
DSC, Relaxazone, Remular, Re-medication.
mular-S, Strifon Forte DSC● Advise patient to use sunscreen and protec-

tive clothing when exposed to the sun. Ex- Classification
posed surfaces may develop a temporary pig- Therapeutic: skeletal muscle relaxants
ment change (ranging from yellow-brown to (centrally acting)
grayish purple). Extremes of temperature

Pregnancy Category UK(exercise, hot weather, hot baths or showers)
should also be avoided, because this drug im-

Indicationspairs body temperature regulation.
Adjunct to rest and physical therapy in the treat-

● Instruct patient to use frequent mouth rinses,
ment of muscle spasm associated with acutegood oral hygiene, and sugarless gum or can-
painful musculoskeletal conditions.dy to minimize dry mouth. Consult health
Actioncare professional if dry mouth continues for
Skeletal muscle relaxation, probably due to CNS>2 wk.
depression. Therapeutic Effects: Skeletal● Advise patient not to take chlorpromazine
muscle relaxation with decreased discomfort.within 2 hr of antacids or antidiarrheal medi-

cation. Pharmacokinetics
● Inform patient that this medication may turn Absorption: Readily absorbed after oral ad-

urine a pink-to-reddish-brown color. ministration.
● Advise patient to notify health care profes- Distribution: Unknown.

sional of medication regimen prior to treat- Metabolism and Excretion: Mostly metabo-
ment or surgery. lized by the liver; <1% excreted unchanged in

● Instruct patient to notify health care profes- urine.
Half-life: 1.1 hr.sional promptly if sore throat, fever, unusual

bleeding or bruising, rash, weakness, trem- TIME/ACTION PROFILE (skeletal muscle
ors, visual disturbances, dark-colored urine, effects)
or clay-colored stools occur.

ROUTE ONSET PEAK DURATION● Emphasize the importance of routine follow-
up exams to monitor response to medication PO within 1 hr 1–2 hr 3–4 hr
and detect side effects. Encourage continued

Contraindications/Precautionsparticipation in psychotherapy as indicated.
Contraindicated in: Hypersensitivity; Por-● Treatment is not a cure since symptoms can
phyria.recur after discontinuation of medication.
Use Cautiously in: Underlying cardiovascularEvaluation/Desired Outcomes disease; Impaired renal or hepatic function; OB,

● Decrease in excitable, manic behavior. Ther- Lactation, Pedi: Safety not established; Geri: Ap-
apeutic effects may not be seen for 7–8 wk. pears on Beers list. Poorly tolerated due to anti-

● Relief of nausea and vomiting. cholinergic effects.
● Relief of hiccups.

Adverse Reactions/Side Effects● Preoperative sedation.
CNS: dizziness, drowsiness. GI: GI BLEEDING, con-● Management of porphyria.
stipation, diarrhea, heartburn, nausea, vomit-● Relief of vascular headache.
ing. Derm: allergic dermatitis. Hemat: AGRANU-● Decrease in positive (hallucinations, delu-
LOCYTOSIS, anemia. Misc: allergic reactionssions, agitation) symptoms of schizophrenia.
including ANGIOEDEMA.

Interactionschlorthalidone, See DIURETICS
Drug-Drug: Increased risk of CNS depression(THIAZIDE).
with other CNS depressants, including alco-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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hol, antihistamines, antidepressants, sed-
cholecalciferol, See VITAMIN Dative/hypnotics, or opioid analgesics.
COMPOUNDS.Drug-Natural Products: Concomitant use of

kava kava, valerian, skullcap, chamomile,
or hops can increase CNS depression.

cholestyramineRoute/Dosage
PO (Adults): 250–750 mg 3–4 times daily. (koe-less-tear-a-meen)
PO (Children): 20 mg/kg or 600 mg/m2/day in LoCHOLEST, LoCHOLEST Light,
3–4 divided doses. Prevalite, Questran, Questran

LightAvailability (generic available)
Tablets: 250 mg, 500 mg. Cost: 250-mg gen- Classification
eric—$29.86/100; 500 mg Parafon Forte Therapeutic: lipid-lowering agents

Pharmacologic: bile acid sequestrantsDSC—$126.84/100; generic—$102.96/100.

Pregnancy Category CNURSING IMPLICATIONS
Assessment Indications
● Assess patient for pain, muscle stiffness, and Management of primary hypercholesterolemia.

range of motion before and periodically Pruritus associated with elevated levels of bile
throughout therapy. acids. Unlabeled uses: Diarrhea associated

● Geri: Assess geriatric patients for anticholin- with excess bile acids.
ergic effects (sedation and weakness). Action

Bind bile acids in the GI tract, forming an insol-Potential Nursing Diagnoses
uble complex. Result is increased clearance ofAcute pain (Indications)
cholesterol. Therapeutic Effects: DecreasedImpaired physical mobility (Indications)
plasma cholesterol and low-density lipoproteinsRisk for injury (Side Effects)
(LDLs). Decreased pruritus.Implementation
Pharmacokinetics● PO: May be administered with meals to mini-
Absorption: Action takes place in the GI tract.mize gastric irritation. Tablets may be
No absorption occurs.crushed and mixed with food or liquid for
Distribution: No distribution.ease of administration.
Metabolism and Excretion: After binding bile

Patient/Family Teaching acids, insoluble complex is eliminated in the
● Instruct patient to take medication exactly as feces.

directed; do not take more than the pre- Half-life: Unknown.
scribed amount. Missed doses should be tak-

TIME/ACTION PROFILE (hypocholesterolem-en within 1 hr of time ordered; otherwise,
ic effects)omit and return to normal dosage schedule.

Do not double doses. ROUTE ONSET PEAK DURATION
● Medication may cause drowsiness and diz-

PO 24–48 hr 1–3 wk 2–4 wk
ziness. Caution patient to avoid driving or oth-
er activities requiring alertness until response Contraindications/Precautions
to drug is known. Contraindicated in: Hypersensitivity; Com-

● Advise patient to avoid concurrent use of al- plete biliary obstruction; Some products con-
cohol or other CNS depressants with this tain aspartame and should be avoided in pa-
medication. tients with phenylketonuria.

● If constipation becomes a problem, advise Use Cautiously in: History of constipation.
patient that increasing fluid intake and bulk Exercise Extreme Caution in: Children (may
in diet and stool softeners may alleviate this cause intestinal obstruction; deaths have oc-
condition. curred).

Evaluation/Desired Outcomes Adverse Reactions/Side Effects
● Relief of muscular spasm in acute skeletal EENT: irritation of the tongue. GI: abdominal

muscle conditions. discomfort, constipation, nausea, fecal impac-
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tion, flatulence, hemorrhoids, perianal irrita- decrease in serum calcium, sodium, and po-
tion, steatorrhea, vomiting. Derm: irritation, tassium levels.
rashes. F and E: hyperchloremic acidosis. Me- ● May also cause prolonged prothrombin

Ctab: vitamin A, D, and K deficiency. times.

Interactions Potential Nursing Diagnoses
Drug-Drug: May decrease absorption/effects Constipation (Side Effects)
of orally administered acetaminophen, amio- Noncompliance (Patient/Family Teaching)
darone, clindamycin, clofibrate, digoxin, Implementation
diuretics, gemfibrozil, glipizide, cortico-

● Parenteral or water-miscible forms of fat-sol-
steroids, imipramine, mycophenolate, uble vitamins (A, D, and K) and folic acid may
methotrexate, methyldopa, niacin, be ordered for patients on chronic therapy.
NSAIDs, penicillin, phenytoin, phosphates,

● PO: Administer before meals.
propranolol, tetracyclines, tolbutamide,

● Scoops for powdered preparations may not
thyroid preparations, ursodiol, warfarin, be exchangable between products.
and fat-soluble vitamins (A, D, E, and K).

● Administer other medications 1 hr before orMay decrease absorption of other orally ad- 4–6 hr after the administration of this medi-ministered medications.
cation.

Route/Dosage Patient/Family TeachingPO (Adults): 4 g 1–2 times daily (initially, may
● Instruct patient to take medication exactly asbe increased as needed/tolerated up to 24 g/day

directed; do not skip doses or double up onin 6 divided doses).
missed doses.PO (Children): 240 mg/kg/day in 2–3 divided

● Instruct patient to take medication beforedoses (not >8 g/day).
meals. Mix cholestyramine with 4–6 oz water,

Availability (generic available) milk, fruit juice, or other noncarbonated bev-
Powder for suspension with aspartame erages. Shake vigorously. Slowly stir in a large
(strawberry flavor [LoCHOLEST], unfla- glass. Rinse glass with small amount of addi-
vored [Prevalite, Questran Light]): 4 g cho- tional beverage to ensure all medication is
lestyramine/packet or scoop. Powder for sus- taken. May also mix with highly fluid soups,
pension (strawberry flavor [LoCHOLEST], cereals, or pulpy fruits (applesauce, crushed
unflavored [Questran, generic]): 4 g cho- pineapple). Allow powder to sit on fluid and
lestyramine/packet or scoop. hydrate for 1–2 min before mixing. Do not

take dry. Variations in the color of cholestyra-NURSING IMPLICATIONS mine do not alter stability.
● Advise patient that this medication should beAssessment

used in conjunction with dietary restrictions● Hypercholesterolemia: Obtain a diet histo-
(fat, cholesterol, carbohydrates, alcohol),ry, especially in regard to fat consumption.
exercise, and cessation of smoking.● Pruritus: Assess severity of itching and skin

● Explain that constipation may occur. Increaseintegrity. Dose may be decreased when relief
in fluids and bulk in diet, exercise, stool soft-of pruritus occurs.
eners, and laxatives may be required to mini-● Diarrhea: Assess frequency, amount, and
mize the constipating effects. Instruct patientconsistency of stools.
to notify health care professional if constipa-● Lab Test Considerations: Serum choles-
tion, nausea, flatulence, and heartburn per-terol and triglyceride levels should be evalu-
sist or if stools become frothy and foulated before initiating, frequently during first
smelling.few months and periodically throughout ther-

● Advise patient to notify health care profes-apy. Discontinue medication if paradoxical
sional if unusual bleeding or bruising; petec-increase in cholesterol level occurs.
hiae; or black, tarry stools occur. Treatment● May cause an increase in AST, ALT, phospho-

rus, chloride, and alkaline phosphatase and a with vitamin K may be necessary.

� = Canadian drug name.
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Evaluation/Desired Outcomes ≥100 mg/dl (≥2+ proteinuria); Concurrent use
● Decrease in serum low-density lipoprotein of foscarnet, amphotericin B, aminoglycoside

cholesterol levels. Therapy is usually discon- anti-infectives, NSAIDs, or IV pentamidine.
tinued if the clinical response remains poor Use Cautiously in: Pregnancy or children
after 3 mo of therapy. (safety not established); breastfeeding is not

● Decrease in severity of pruritus. Relief usually recommended in HIV-positive patients.
occurs 1–3 wk after therapy is initiated. Exercise Extreme Caution in: Any condition

● Decrease in frequency and severity of di- or medication that increases the risk of dehy-
arrhea. dration.

Adverse Reactions/Side Effects
choline, See SALICYLATES. CNS: headache, weakness. EENT: decreased in-

traocular pressure, hearing loss, iritis, ocular
hypotony, uveitis. Resp: dyspnea, pneumonia.ciclesonide, See CORTICOSTEROIDS GI: HEPATIC DYSFUNCTION, PANCREATITIS, abdominal(NASAL). pain, nausea, vomiting, anorexia, diarrhea. GU:
RENAL FAILURE, proteinuria. Derm: alopecia, rash.
F and E: decreased serum bicarbonate. He-ciclopirox, See ANTIFUNGALS mat: neutropenia, anemia. Metab: METABOLIC ACI-(TOPICAL).
DOSIS. Misc: chills, fever, infection.

Interactions
Drug-Drug: � risk of nephrotoxicity with

cidofovir (sye-doe-foe-veer) aminoglycosides, amphotericin B, foscar-
Vistide net, and pentamidine and should be avoided;

wait 7 days after giving other nephrotoxicClassification
agents. Probenecid, which is required concur-Therapeutic: antivirals
rently, may interact with acetaminophen, acy-

Pregnancy Category C clovir, ACE inhibitors, barbiturates, ben-
zodiazepines, bumetanide, methotrexate,

Indications famotidine, furosemide, NSAIDs, theo-
Management of cytomegalovirus (CMV) retinitis phylline, and zidovudine.
in HIV-infected patients (with probenecid). Route/Dosage
Action IV (Adults): 5 mg/kg once weekly for 2 wk, fol-
Suppresses replication of CMV by inhibiting viral lowed by 5 mg/kg every 2 wk (must be given
DNA synthesis. Therapeutic Effects: Slows with probenecid).
progression of CMV retinitis; may not be cu- Renal Impairmentrative. IV (Adults): Increase in serum creatinine of
Pharmacokinetics 0.3–0.4 mg/dL—decrease dose to 3 mg/kg;
Absorption: IV administration results in com- discontinue if serum creatinine increases ≥0.5
plete bioavailability. mg/dL over baseline.
Distribution: Unknown. AvailabilityMetabolism and Excretion: Excreted mostly

Solution for injection: 75 mg/ml in 5-mlunchanged by the kidneys.
ampules.Half-life: Unknown.

NURSING IMPLICATIONSTIME/ACTION PROFILE

AssessmentROUTE ONSET PEAK DURATION
● Monitor vision for progression of CMV retini-

IV rapid end of in- unknown
tis. Monitor ocular symptoms, intraocularfusion
pressure, and visual acuity periodically.

● Antiemetics and administration after a mealContraindications/Precautions
may minimize nausea and vomiting associ-Contraindicated in: Hypersensitivity to cido-
ated with probenecid. If allergic reactions oc-fovir, probenecid, or sulfonamides; Serum Cr

>1.5 mg/dl, CCr ≤55 ml/min, or urine protein cur in association with probenecid, pretreat-
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ment with antihistamines or acetaminophen ● Inform patient that concurrent antiretroviral
should be considered. therapy may be continued. However, zidovu-

● Monitor vital signs periodically. May cause dine therapy should be temporarily discon-
Cfever, hypotension, and tachycardia. Monitor tinued or decreased by 50% on the days of ci-

patients for early signs and symptoms of in- dofovir therapy because of the effects of
fection. probenicid on zidovudine.

● Lab Test Considerations: Renal function, ● Advise patient of the possibility of renal toxici-
measured by serum Cr and urine protein, ty from cidofovir. Emphasize the importance
must be monitored within 48 hr before each of routine lab tests to monitor renal function.
dose and throughout cidofovir therapy. In pa- ● Inform patient that cidofovir may have terato-
tients with proteinuria, administer IV hydra- genic effects. Women should use contracep-
tion and repeat urine protein test. If renal tion during and for 1 mo after therapy. Men
function deteriorates, dose modification or should use barrier contraception during and
temporary discontinuation should be con- for 3 mo after therapy.
sidered.

● Discuss with patient the possibility of hair
● Monitor WBC before each dose. Granulocy- loss. Explore coping strategies.

topenia may occur.
● Advise patients to have routine ophthalmolog-

● May cause hyperglycemia, hyperlipemia, hy- ic exams after cidofovir therapy.
pocalcemia, hypokalemia, and elevated alka-

Evaluation/Desired Outcomesline phosphatase, AST, and ALT.
● Decrease in symptoms and arrest of progres-

Potential Nursing Diagnoses sion of CMV retinitis in HIV-infected patients.
Risk for infection (Indications)

Implementation
cilostazol (sil-os-tah-zol)● Probenecid and saline prehydration must be
Pletalgiven with cidofovir to minimize renal toxici-

ty. Probenecid must be administered 2 g or- Classification
ally given 3 hr before, then 1 g given 2 hr and Therapeutic: antiplatelet agents
8 hr after completion of cidofovir infusion. Pharmacologic: platelet aggregation in-

hibitorsSaline prehydration with 1 L of 0.9% NaCl
must be given over 1–2 hr before cidofovir. A

Pregnancy Category Csecond liter over 1–3 hr is recommended
concurrently with or after cidofovir.

Indications
● Patients receiving foscarnet, amphotericin B,

Reduction of the symptoms of intermittent clau-aminoglycoside, NSAIDs, or IV pentamidine
dication as measured by increased walking dis-should wait at least 7 days after these agents
tance.to begin cidofovir.
ActionIV Administration
Inhibits the enzyme cyclic adenosine mono-

● Intermittent Infusion: Diluent: Dilute in
phosphate (cAMP) phosphodiesterase III (PDE100 mL of 0.9% NaCl. Solution is stable for 24
III), which results in increased cAMP in plate-hr if refrigerated. Allow refrigerated solution
lets and blood vessels, producing inhibition ofto return to room temperature before admin-
platelet aggregation and vasodilation. Thera-istration. Rate: Administer over 1 hr.
peutic Effects: Reduced symptoms of intermit-● Additive Incompatibility: Information un-
tent claudication with improved walking dis-available. Do not admix with other solutions
tance.or medications.
PharmacokineticsPatient/Family Teaching
Absorption: Slowly absorbed after oral admin-● Inform patient that cidofovir is not a cure for
istration.CMV retinitis and that retinitis may continue

to progress during and after therapy. Distribution: Unknown.

� = Canadian drug name.
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ImplementationProtein Binding: 95–98% bound to plasma
● PO: Administer on an empty stomach, 1 hrproteins; one active metabolite is 97.4% bound,

before or 2 hr after meals.the other is 66% bound.
● Do not administer with grapefruit juice. MayMetabolism and Excretion: Extensively me-

increase cilostazol levels.tabolized by the liver, two metabolites have
platelet aggregation inhibitory activity; metabo- Patient/Family Teaching
lites are mostly excreted by the kidneys.

● Instruct patient to take cilostazol on an empty
Half-life: Cilostazol and its active metabo- stomach, exactly as directed.
lites—11–13 hr.

● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertnessTIME/ACTION PROFILE (symptom reduction)
until response to medication is known.

● Advise patient to avoid smoking; nicotineROUTE ONSET PEAK DURATION
constricts blood vessels.PO 2–4 wk up to 12 wk unknown

Evaluation/Desired Outcomes
Contraindications/Precautions

● Relief from cramping in calf muscles, but-
Contraindicated in: Hypersensitivity; CHF; tocks, thighs, and feet during exercise.
OB: Potential for congenital defects, stillbirth,

● Improvement in walking endurance. Thera-
and low birth weight; Lactation: Potential risk to peutic effects may be seen in 2–4 wk.
nursing infants; discontinue or bottle feed.
Use Cautiously in: Pedi: Safety not established.

cimetidine, See HISTAMINE H2Adverse Reactions/Side Effects ANTAGONISTS.
CNS: headache, dizziness. CV: palpitations,
tachycardia. GI: diarrhea.

ciprofloxacin, SeeInteractions
Drug-Drug: Concurrent administration of ke- FLUOROQUINOLONES.
toconazole, itraconazole, erythromycin,
diltiazem, fluconazole, miconazole, flu-
voxamine, fluoxetine, nefazodone, sertra- HIGH ALERT
line, or omeprazole decreases metabolism

cisplatin (sis-pla-tin)and increases levels and activity of cilostazol
�Platinol, Platinol-AQ(use lower doses). Concurrent use with aspi-

rin has additive effects on platelet function. Classification
Drug-Food: Grapefruit juice inhibits metab- Therapeutic: antineoplastics
olism and increases effects; concurrent use Pharmacologic: alkylating agents
should be avoided.

Pregnancy Category D
Route/Dosage
PO (Adults): 100 mg twice daily (50 mg twice Indicationsdaily if receiving inhibitors of cilostazol metabo- Metastatic testicular and ovarian carcinoma.lism). Advanced bladder cancer. Head and neck can-
Availability (generic available) cer. Cervical cancer. Lung cancer. Other
Tablets: 50 mg, 100 mg. tumors.

ActionNURSING IMPLICATIONS
Inhibits DNA synthesis by producing cross-link-

Assessment ing of parent DNA strands (cell-cycle phase–
● Assess patient for intermittent claudication nonspecific). Therapeutic Effects: Death of

before and periodically during therapy. rapidly replicating cells, particularly malignant
● Lab Test Considerations: May occasion- ones.

ally cause anemia, hyperlipemia, hyperurice- Pharmacokinetics
mia, and albuminuria. May prolong bleeding Absorption: IV administration results in com-
time. plete bioavailability.

Potential Nursing Diagnoses Distribution: Widely distributed; accumulates
Activity intolerance (Indications) for months; enters breast milk.
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Availability (generic available)Metabolism and Excretion: Excreted mainly
Powder for injection: 10-mg, 50-mg vials.by the kidneys.
Injection: 1 mg/ml in 50- and 100-mg vials.Half-life: 30–100 hr.

C
TIME/ACTION PROFILE (effects on blood NURSING IMPLICATIONS
counts) Assessment

● Monitor vital signs frequently during adminis-ROUTE ONSET PEAK DURATION
tration. Report significant changes.

IV unknown 18–23 days 39 days
● Monitor intake and output and specific gravi-

ty frequently during therapy. Report discre-Contraindications/Precautions
pancies immediately. To reduce the risk ofContraindicated in: Hypersensitivity; Preg-
nephrotoxicity, maintain a urinary output ofnancy or lactation.
at least 100 ml/hr for 4 hr before initiatingUse Cautiously in: Hearing loss; Renal impair-
and for at least 24 hr after administration.ment (dosage � recommended); CHF; Electro-

● Encourage patient to drink 2000–3000 ml/lyte abnormalities; Active infections; Bone mar- day to promote excretion of uric acid. Allo-
row depression; Geriatric patients (� risk of purinol and alkalinization of the urine may be
nephrotoxicity, peripheral neuropathy); Chron- used to help prevent uric acid nephropathy.
ic debilitating illnesses; Patients with childbear-

● Assess patency of IV site frequently during
ing potential. therapy. Cisplatin may cause severe irritation

and necrosis of tissue if extravasation occurs.Adverse Reactions/Side Effects
If a large amount of highly concentrated cis-CNS: SEIZURES, malaise, weakness. EENT: ototox-
platin solution extravasates, mix 4 ml of 10%icity, tinnitus. GI: severe nausea, vomiting, diar-
sodium thiosulfate with 6 ml of sterile waterrhea, hepatotoxicity. GU: nephrotoxicity, sterili-
or 1.6 ml of 25% sodium thiosulfate with 8.4ty. Derm: alopecia. F and E: hypocalcemia,
ml of sterile water and inject 1–4 ml (1 ml forhypokalemia, hypomagnesemia. Hemat: LEUKO-
each ml extravasated) through existing linePENIA, THROMBOCYTOPENIA, anemia. Local: phlebitis
or cannula. Inject subcut if needle has beenat IV site. Metab: hyperuricemia. Neuro: pe-
removed. Sodium thiosulfate inactivates cis-ripheral neuropathy. Misc: anaphylactoid reac-
platin.tions.

● Severe and protracted nausea and vomiting
Interactions usually occur 1–4 hr after a dose; vomiting
Drug-Drug: � nephrotoxicity and ototoxicity may last for 24 hr. Administer parenteral an-
with other nephrotoxic and ototoxic drugs tiemetic agents 30–45 min before therapy
(aminoglycosides, loop diuretics). � risk and routinely around the clock for the next
of hypokalemia and hypomagnesemia with 24 hr. Monitor amount of emesis and notify

health care professional if emesis exceedsloop diuretics and amphotericin B. May �
guidelines to prevent dehydration. Nauseaphenytoin levels. � bone marrow depression
and anorexia may persist for up to 1 wk.with other antineoplastics or radiation

● Monitor for bone marrow depression. Assesstherapy. May � antibody response to live-vi-
for bleeding (bleeding gums, bruising, petec-rus vaccines and � adverse reactions.
hiae, stools, urine, and emesis) and avoid IM

Route/Dosage injections and taking rectal temperatures if
Other regimens are used. platelet count is low. Apply pressure to veni-
IV (Adults): Metastatic testicular tumors— puncture sites for 10 min. Assess for signs of
20 mg/m2 daily for 5 days repeated q 3–4 wk. infection during neutropenia. Anemia may
Metastatic ovarian cancer—75–100 mg/m2, occur. Monitor for increased fatigue, dysp-
repeat q 4 wk in combination with cyclophos- nea, and orthostatic hypotension.
phamide or 100 mg/m2 q 3 wk if used as a single ● Monitor for signs of anaphylaxis (facial ede-
agent. Advanced bladder cancer—50–70 mg/ ma, wheezing, dizziness, fainting, tachycar-
m2 q 3–4 wk as a single agent. dia, hypotension). Discontinue medication

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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immediately and report symptoms. Epineph- dose limits; have second practitioner inde-
rine and resuscitation equipment should be pendently double-check original order, cal-
readily available. culations, and infusion pump settings. Do not

● Medication may cause ototoxicity and neuro- confuse with carboplatin. To prevent confu-
toxicity. Assess patient frequently for diz- sion, orders should include generic and
ziness, tinnitus, hearing loss, loss of coordi- brand names. Administer under the supervi-
nation, loss of taste, or numbness and tingling sion of a physician experienced in the use of
of extremities; may be irreversible. Notify cancer chemotherapeutic agents.
health care professional promptly if these oc- ● Solution should be prepared in a biologic
cur. Audiometry should be performed before cabinet. Wear gloves, gown, and mask while
initiation of therapy and before subsequent handling medication. If powder or solution
doses. Hearing loss is more frequent with comes in contact with skin or mucosa, wash
children and usually occurs first with high thoroughly with soap and water. Discard
frequencies and may be unilateral or bi- equipment in specially designated containers
lateral. (see Appendix K).

● Monitor for inadvertent cisplatin overdose. ● Hydrate patient with at least 1–2 L of IV fluid
Doses >100 mg/m2/cycle once every 3–4 wk 8–12 hr before initiating therapy with cispla-
are rarely used. Differentiate daily doses from tin. Amifostine may be administered to mini-
total dose/cycle. Symptoms of high cumula- mize nephrotoxicity.
tive doses include muscle cramps (localized, ● Do not use aluminum needles or equipment
painful involuntary skeletal muscle contrac- during preparation or administration. Alumi-
tions of sudden onset and short duration) num reacts with this drug, forms a black or
and are usually associated with advanced brown precipitate, and renders the drug inef-
stages of peripheral neuropathy. fective.

● Lab Test Considerations: Monitor CBC ● Unopened vials of powder and constituted so-
with differential and platelet count before and lution must not be refrigerated.
routinely throughout therapy. The nadir of IV Administration
leukopenia, thrombocytopenia, and anemia

● Intermittent Infusion: Reconstitute 10-mgoccurs within 18–23 days and recovery 39
vials with 10 ml of sterile water for injectiondays after a dose. Withhold further doses until
and 50-mg vial with 50 ml. Stable for 20 hr ifWBC is >4000/mm3 and platelet count is
reconstituted with sterile water, for 72 hr with>100,000/mm3.
bacteriostatic water. Do not refrigerate, be-

● Monitor BUN, serum creatinine, and CCr be-
cause crystals will form. Solution should before initiation of therapy and before each
clear and colorless; discard if turbid or if itcourse of cisplatin to detect nephrotoxicity.
contains precipitatesMay cause � BUN and creatinine and � cal-

● Diluent: Dilution in 2 L of 5% dextrose incium, magnesium, phosphate, sodium, and
0.3% or 0.45% NaCl containing 37.5 g ofpotassium levels that usually occur the 2nd
mannitol is recommended. Concentra-wk after a dose. Do not administer additional
tion: Keep under 0.5 mg/ml to prevent tissuedoses until BUN is <25 mg/100 ml and serum
necrosis. Rate: Variable. Maximum rate 1creatinine is <1.5 mg/100 ml. May cause �
mg/min.uric acid level, which usually peaks 3–5 days

● Continuous Infusion: Has been adminis-after a dose.
tered as continuous infusion over 24 hr to 5

● May cause transiently � serum bilirubin and
days with resultant decrease in nausea andAST concentrations.
vomiting. High Alert: Clarify dose to ensure

● May cause positive Coombs’ test result.
cumulative dosage is not confused with daily

Potential Nursing Diagnoses dose; errors may be fatal.
Risk for infection (Adverse Reactions)

● Syringe Compatibility: bleomycin, cyclo-
Risk for injury (Side Effects) phosphamide, doxapram, doxorubicin, dro-
Implementation peridol, fluorouracil, furosemide, heparin,
● High Alert: Fatalities have occurred with leucovorin calcium, methotrexate, metoclo-

chemotherapeutic agents. Before administer- pramide, mitomycin, vinblastine, vincristine.
ing, clarify all ambiguous orders; double- ● Y-Site Compatibility: allopurinol, aztreo-
check single, daily, and course-of-therapy nam, bleomycin, chlorpromazine, cimeti-
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Evaluation/Desired Outcomesdine, cladribine, cyclophosphamide, dexa-
● Decrease in size or spread of malignancies.methasone, diphenhydramine, doxorubicin,

Therapy should not be administered moredoxorubicin liposome, droperidol, etopo-
frequently than every 3–4 wk, and only if lab Cside, famotidine, filgrastim, fludarabine, fluo-
values are within acceptable parameters androuracil, furosemide, ganciclovir, gemcita-
patient is not exhibiting signs of ototoxicity orbine, granisetron, heparin, hydromorphone,
other serious adverse effects.leucovorin calcium, linezolid, lorazepam,

melphalan, methotrexate, methylpredniso-
lone, metoclopramide, mitomycin, mor-

citalopram (si-tal-oh-pram)phine, ondansetron, paclitaxel, palonose-
Celexatron, pemetrexed, prochlorperazine

edisylate, promethazine, propofol, ranitidine, Classification
sargramostim, teniposide, topotecan, vin- Therapeutic: antidepressants

Pharmacologic: selective serotonin reup-blastine, vincristine, vinorelbine.
take inhibitors (SSRIs)● Y-Site Incompatibility: amifostine, ampho-

tericin B cholesteryl sulfate, cefepime, lanso- Pregnancy Category C
prazole, piperacillin/tazobactam, thiotepa.

● Additive Compatibility: etoposide, floxuri- Indicationsdine, ifosfamide, leucovorin calcium, magne-
Depression. Unlabeled uses: Premenstrualsium sulfate, mannitol, ondansetron, 0.9% dysphoric disorder (PMDD). Obsessive-com-NaCl, D5/0.9% NaCl. pulsive discorder (OCD). Panic disorder. Gen-

● Additive Incompatibility: fluorouracil, eralized anxiety disorder (GAD). Post-traumaticmesna, thiotepa. stress disorder (PTSD). Social anxiety disorder
Patient/Family Teaching (social phobia).
● Instruct patient to report pain at injection site Action

immediately. Selectively inhibits the reuptake of serotonin in
● Instruct patient to notify health care profes- the CNS. Therapeutic Effects: Antidepressant

sional promptly if fever; chills; cough; action.
hoarseness; sore throat; signs of infection;

Pharmacokineticslower back or side pain; painful or difficult
Absorption: 80% absorbed after oral adminis-urination; bleeding gums; bruising; petechi-
tration.ae; blood in stools, urine, or emesis; in-
Distribution: Enters breast milk.creased fatigue; dyspnea; or orthostatic hypo-
Metabolism and Excretion: Mostly metabo-tension occurs. Caution patient to avoid
lized by the liver (10% by CYP3A4 and 2C19 en-crowds and persons with known infections.
zymes); excreted unchanged in urine.Instruct patient to use soft toothbrush and
Half-life: 35 hr.electric razor and to avoid falls. Caution pa-

tient not to drink alcoholic beverages or take TIME/ACTION PROFILE (antidepressant
medication containing aspirin or NSAIDs; effect)
may precipitate gastric bleeding.

● Instruct patient to report promptly any ROUTE ONSET PEAK DURATION
numbness or tingling in extremities or face, PO 1–4 wk unknown unknown
difficulty with hearing or tinnitus, unusual
swelling, or joint pain. Contraindications/Precautions

● Instruct patient not to receive any vaccina- Contraindicated in: Hypersensitivity; Concur-
tions without advice of health care profes- rent MAO inhibitor or pimozide therapy.
sional. Use Cautiously in: History of mania; History of

● Advise patient of the need for contraception, suicide attempt/ideation (� risk during early
although cisplatin may cause infertility. therapy and during dose adjustment); History of

● Emphasize the need for periodic lab tests to seizure disorder; Illnesses or conditions that are
monitor for side effects. likely to result in altered metabolism or hemo-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



314 citalopram

dynamic responses; Severe renal or hepatic im- bleeding may be � with aspirin, NSAIDs,
pairment; OB: Use during third trimester may warfarin, thrombolytics, and other agents
result in neonatal serotonin syndrome requiring affecting coagulation and platelet func-
prolonged hospitalization, respiratory and nu- tion.
tritional support; Lactation: Citalopram is Drug-Natural Products: � risk of serotoner-
present in breast milk and may result in lethargy gic side effects including serotonin syndrome
with � feeding in infants; weigh risk/benefits; with St. John’s wort and SAMe.
Pedi: May � risk of suicide attempt/ideation Route/Dosage
especially during early treatment or dose adjust- PO (Adults): 20 mg once daily initially, may be
ment in children/adolescents (unlabeled for pe- increased by 20 mg/day at weekly intervals, up
diatric use); Geri: � doses recommended. to 60 mg/day (usual dose is 40 mg/day).
Adverse Reactions/Side Effects PO (Geriatric Patients): 20 mg once daily ini-
CNS: apathy, confusion, drowsiness, insomnia, tially, may be increased to 40 mg/day only in
weakness, agitation, amnesia, anxiety, de- nonresponding patients.
creased libido, dizziness, fatigue, impaired con- Hepatic Impairment
centration, increased depression, migraine PO (Adults): 20 mg once daily initially, may be
headache, suicide attempt. EENT: abnormal ac- increased to 40 mg/day only in nonresponding
commodation. Resp: cough. CV: postural hy- patients.
potension, tachycardia. GI: abdominal pain, an-

Availability (generic available)orexia, diarrhea, dry mouth, dyspepsia,
Tablets: 10 mg, 20 mg, 40 mg. Cost:flatulence, increased saliva, nausea, altered
Generic—10 mg $89.97/90, 20 mg $89.97/90,taste, increased appetite, vomiting. GU: amen-
40 mg $89.97/90. Oral solution (pepper-orrhea, dysmenorrhea, ejaculatory delay, erec-
mint flavor): 10 mg/5 ml. Cost: Generic—10tile dysfunction, polyuria. Derm: increased
mg/5 ml $114.00/240 ml.sweating, photosensitivity, pruritus, rash. Me-

tab: decreased weight, increased weight. MS:
NURSING IMPLICATIONSarthralgia, myalgia. Neuro: tremor, paresthe-

sia. Misc: fever, yawning. Assessment
● Monitor mood changes during therapy.Interactions
● Assess for suicidal tendencies, especially dur-Drug-Drug: May cause serious, potentially fa-

ing early therapy and dose changes. Restricttal reactions when used with MAO inhibitors;
amount of drug available to patient.allow at least 14 days between citalopram and

● Assess for sexual dysfunction (erectile dys-MAO inhibitors . Concurrent use with pimo-
function; decreased libido).zide may result in prolongation of the QTc in-

terval and is contraindicated. Use cautiously Potential Nursing Diagnoses
with other centrally acting drugs (including Ineffective coping (Indications)
alcohol, antihistamines, opioid analge- Risk for injury (Side Effects)
sics, and sedative/hypnotics; concurrent use

Implementationwith alcohol is not recommended). Cimeti-
● Do not confuse with Celebrex (celecoxib),dine � blood levels of citalopram. Serotoner-

Cerebyx (fosphenytoin), Zyprexa (olanza-gic effects may be � by lithium (concurrent
pine), or Lexapro (escitalopram).use should be carefully monitored). Ketoco-

● PO: Administer as a single dose in the morn-nazole, itraconazole, erythromycin, and
ing or evening without regard to food.omeprazole may � blood levels. Carbamaz-

epine may � blood levels. May � blood levels Patient/Family Teaching
of metoprolol. Concurrent use with tricyclic ● Instruct patient to take citalopram as di-
antidepressants should be undertaken with rected.
caution because of altered pharmacokinetics. ● May cause drowsiness, dizziness, impaired
Concurrent use with 5-HT1 agonists used for concentration, and blurred vision. Caution
migraine headaches may � risk of adverse re- patient to avoid driving and other activities re-
actions (weakness, hyperreflexia, incoordina- quiring alertness until response to the drug is
tion). Use cautiously with tricyclic antide- known.
pressants due to unpredictable effects on ● Advise patient to avoid alcohol or other CNS
serotonin and norepinephrine reuptake. Risk of depressant drugs during therapy and to con-
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sult health care professional before taking ium complex (MAC). Treatment of following
pediatric infections: Otitis media, Sinusitis,other medications with citalopram.
Pharyngitis, Skin/skin structure infections. Part● Caution patient to change positions slowly to

Cof a combination regimen for ulcer disease dueminimize dizziness.
to Helicobacter pylori. Endocarditis pro-● Advise patient to use sunscreen and wear pro-
phylaxis.tective clothing to prevent photosensitivity re-

actions. Action
● Inform patient that frequent mouth rinses, Inhibits protein synthesis at the level of the 50S

good oral hygiene, and sugarless gum or can- bacterial ribosome. Therapeutic Effects: Bac-
dy may minimize dry mouth. If dry mouth teriostatic action. Spectrum: Active against
persists for more than 2 wk, consult health these gram-positive aerobic bacteria: Staphylo-
care professional regarding use of saliva sub- coccus aureus, Streptococcus pneumoniae,
stitute. Streptococcus pyogenes (group A strep). Ac-

● Instruct female patients to inform health care tive against these gram-negative aerobic bacte-
professional if pregnancy is planned or sus- ria: Haemophilus influenzae, Moraxella ca-
pected, or if they plan to breastfeed an infant. tarrhalis. Also active against: Mycoplasma,
If used during pregnancy should be tapered Legionella, H. pylori, M. avium.
during third trimester to avoid neontal seroti-

Pharmacokineticsnin syndrome.
Absorption: Rapidly absorbed (50%) after

● Caution patients that citalopram should not
oral administration.be used for at least 14 days after discontinu-
Distribution: Widely distributed; tissue levelsing MAO inhibitors, and at least 14 days
may exceed those in serum.should be allowed after stopping citalopram
Protein Binding: 65–70%.before starting an MAO inhibitor.
Metabolism and Excretion: 10–15% con-

● Emphasize the importance of follow-up
verted by the liver to 14-hydroxyclarithromycin,exams to monitor progress. Encourage pa-
which has anti-infective activity; 20–30% ex-tient participation in psychotherapy to im-
creted unchanged in urine. Metabolized by andprove coping skills.
also inhibits the CYP3A enzyme system.

● Refer patient/family to local support group.
Half-life: Dose-dependent and prolonged with

Evaluation/Desired Outcomes renal dysfunction 250-mg dose—3–4 hr; 500-
● Increased sense of well-being. mg dose—5–7 hr.
● Renewed interest in surroundings. May re-

TIME/ACTION PROFILE (serum levels)quire 1–4 wk of therapy to obtain antidepres-
sant effects.

ROUTE ONSET PEAK DURATION

PO unknown 2 hr 12 hr
PO-XL unknown 4 hr 24 hrclarithromycin

(kla-rith-roe-mye-sin) Contraindications/PrecautionsBiaxin, Biaxin XL
Contraindicated in: Hypersensitivity to clari-

Classification thromycin, erythromycin, or other macrolide
Therapeutic: agents for atypical mycobac- anti-infectives; Concurrent use of pimozide; OB:
terium, anti-infectives, antiulcer agents Avoid use during pregnancy unless no alterna-
Pharmacologic: macrolides tives are available; Lactation: Not recommended

for breastfeeding women.Pregnancy Category C
Use Cautiously in: Severe liver or renal im-
pairment (dose adjustment required if CCr <30Indications
ml/min).Respiratory tract infections including strepto-

coccal pharyngitis, sinusitis, bronchitis, and Adverse Reactions/Side Effects
pneumonia. Treatment (with ethambutol) and CNS: headache. Derm: pruritus, rash, Stevens-
prevention of disseminated Mycobacterium av- Johnson syndrome. GI: PSEUDOMEMBRANOUS COLITIS,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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abdominal pain/discomfort, abnormal taste, di- Renal Impairment
arrhea, dyspepsia, nausea. PO (Adults): CCr <30 ml/min—250 mg 1-2

times daily, a 500-mg initial dose may be used.Interactions
PO (Children): CCr <30 ml/min—decreaseDrug-Drug: Clarithromycin is an inhibitor of
dose by 50% or double dosing interval.the CYP3A enzyme system. Concurrent use with

other agents metabolized by this system can � Availability (generic available)
levels and risk of toxicity. May prolong the QT Tablets: 250 mg, 500 mg. Cost: Generic—
interval and � risk of arrhythmias with pimo- 250 mg $73.32/20, 500 mg $73.32/20. Exten-
zide ; concurrent use is contraindicated. Simi- ded-release tablets: 500 mg. Cost: $109.99/
lar effects may occur with antiarrhythmics; ECG 20. Oral suspension (fruit punch and va-
should be monitored for QTc prolongation and nilla flavors): 125 mg/5 ml, 250 mg/5 ml.
serum levels monitored. May � serum levels Cost: Generic—125 mg/5 ml $39.98/100 ml,
and the risk of toxicity from carbamazepine, 250 mg/5 ml $71.38/100 ml. In combina-
some benzodiazepines (midazolam, triaz- tion with: amoxicillin and lansoprazole as
olam, alprazolam), cyclosporine, buspi- part of a compliance package (Prevpac); See
rone, disopyramide, ergot alkaloids, felo- Appendix B.
dipine, omeprazole, tacrolimus, digoxin,

NURSING IMPLICATIONSor theophylline. Ritonavir � increases
blood levels (� clarithromycin dose in patients Assessment
with CC <60 ml/min). � levels of HMG-CoA

● Assess patient for infection (vital signs; ap-
reductase inhibitors and may � risk of pearance of wound, sputum, urine, and stool;
rhabdomyolysis. May � effect of warfarin and WBC) at beginning of and during therapy.
sildenafil (dose reduction may be warranted).

● Obtain specimens for culture and sensitivity
May � or � effects of zidovudine. Blood lev- before initiating therapy. First dose may be
els are � by delavirdine and fluconazole. given before receiving results.
Blood levels may be � by rifampin and rifa-

● Ulcers: Assess patient for epigastric or
butin. � risk of colchicine toxicity when ad- abdominal pain and frank or occult blood in
ministered with colchicine, especially in the the stool, emesis, or gastric aspirate.
elderly.

● Lab Test Considerations: May rarely
Route/Dosage cause � serum AST, ALT, and alkaline phos-
PO (Adults): Pharyngitis/tonsillitis—250 phatase concentrations.
mg q 12 hr for 10 days; Acute maxillary sinus- ● May occasionally cause � BUN.
itis—500 mg q 12 hr for 14 days or 1000 mg Potential Nursing Diagnoses
once daily for 14 days as XL tablets; Acute exac- Risk for infection (Indications, Side Effects)
erbation of chronic bronchitis—250–500 mg Noncompliance (Patient/Family Teaching)
q 12 hr for 7–14 days or 1000 mg once daily for

Implementation7 days as XL tablets; Community-Acquired
● PO: Administer around the clock, without re-pneumonia—250 mg q 12 hr for 7–14 days or

gard to meals. Food slows but does not de-1000 mg once daily for 7 days as XL tablets;
crease the extent of absorption.skin/skin structure infections—250 mg q 12

● Administer XL tablets with food or milk; dohr for 7–14 days; H. pylori—500 mg 2–3 times
not crush, break, or chew.daily with a proton pump inhibitor (lansopra-

● Shake suspension well before administration.zole or omeprazole) or ranitidine with or with-
Store suspension at room temperature; doout amoxicillin for 10–14 days; Endocarditis
not refrigerate.prophylaxis—500 mg 1 hr before procedure;

● Do not administer within 4 hr of zidovudine.MAC prophylaxis/treatment—500 mg twice
daily, for active infection another antimycobac- Patient/Family Teaching
terial is required. ● Instruct patient to take medication around
PO (Children): Most infections—15 mg/kg/ the clock and to finish the drug completely as
day divided q 12 hr for 7–14 days (up to 500 directed, even if feeling better. Take missed
mg/dose for MAC). Endocarditis prophy- doses as soon as possible, unless almost time
laxis—15 mg/kg 1 hr before procedure. for next dose. Do not double doses. Advise
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patient that sharing of this medication may be ing on susceptibility and concentration. Spec-
dangerous. trum: Active against most gram-positive aerobic

● Advise patient to report the signs of superin- cocci, including: Staphylococci, Streptococcus
Cfection (black, furry overgrowth on the pneumoniae, Other streptococci, but not en-

tongue; vaginal itching or discharge; loose or terococci. Has good activity against those anaer-
foul-smelling stools). obic bacteria that cause bacterial vaginosis, in-

● Instruct patient to notify health care profes- cluding Bacteroides fragilis, Gardnerella
sional if fever and diarrhea develop, especial- vaginalis, Mobiluncus spp, Mycoplasma hom-
ly if stool contains blood, pus, or mucus. Ad- inis, and Corynebacterium. Also active against
vise patient not to treat diarrhea without P. carinii and Toxoplasma gondii.
consulting health care professional. Pharmacokinetics

● Caution patients taking zidovudine that clari- Absorption: Well absorbed following PO/IM
thromycin and zidovudine must be taken at administration. Minimal absorption following
least 4 hr apart. topical/vaginal use.

● Advise patient to notify health care profes- Distribution: Widely distributed. Does not sig-
sional if pregnancy is planned or suspected. nificantly cross blood-brain barrier. Crosses the

● Instruct the patient to notify health care pro- placenta; enters breast milk.
fessional if symptoms do not improve within a Protein Binding: 94%.
few days. Metabolism and Excretion: Mostly metabo-

lized by the liver.Evaluation/Desired Outcomes
Half-life: Neonates: 3.6–8.7 hr; Infants up to 1● Resolution of the signs and symptoms of in-
yr: 3 hr; Children and adults: 2–3 hr.fection. Length of time for complete resolu-

tion depends on the organism and site of in-
TIME/ACTION PROFILE (blood levels)fection.

● Treatment of ulcers. ROUTE ONSET PEAK DURATION
● Endocarditis prophylaxis.

PO rapid 60 min 6–8 hr
IM rapid 1–3 hr 6–8 hr
IV rapid end of in- 6–8 hrclindamycin (klin-da-mye-sin) fusion

Cleocin, Cleocin T, Clinda-Derm,
Contraindications/PrecautionsClindagel, Clindesse, ClindaMax,
Contraindicated in: Hypersensitivity; PreviousClindets, C/T/S, �Dalacin C, �Da-
pseudomembranous colitis; Severe liver impair-lacin T, Evoclin
ment; Diarrhea; Known alcohol intolerance

Classification (topical solution, suspension).
Therapeutic: anti-infectives Use Cautiously in: OB: Safety not established

for systemic and topical; vaginal approved forPregnancy Category B
use in 3rd trimester of pregnancy. Lactation:
Has been used safely but does appear in breastIndications
milk and exposes infant to drug and its sidePO, IM, IV: Treatment of: Skin and skin struc-
effects.ture infections, Respiratory tract infections,

Septicemia, Intra-abdominal infections, Gyne- Adverse Reactions/Side Effects
cologic infections, Osteomyelitis, Endocarditis CNS: dizziness, headache, vertigo. CV: arrhyth-
prophylaxis. Topical: Severe acne. Vag: Bacte- mias, hypotension. GI: PSEUDOMEMBRANOUS COLITIS,
rial vaginosis. Unlabeled uses: PO, IM, IV: diarrhea, bitter taste (IV only), nausea, vomit-
Treatment of Pneumocystis carinii pneumo- ing. Derm: rashes. Local: phlebitis at IV site.
nia, CNS toxoplasmosis, and babesiosis. Interactions
Action Drug-Drug: Kaolin/pectin may � GI ab-
Inhibits protein synthesis in susceptible bacteria sorption. May enhance the neuromuscular
at the level of the 50S ribosome. Therapeutic blocking action of other neuromuscular
Effects: Bactericidal or bacteriostatic, depend- blocking agents. Topical: Concurrent use

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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with irritants, abrasives, or desquamating NURSING IMPLICATIONS
agents may result in additive irritation. Assessment
Route/Dosage ● Assess for infection (vital signs; appearance
PO (Adults): Most infections—150–450 mg of wound, sputum, urine, and stool; WBC) at
q 6 hr. P. carinii pneumonia—1200–1800 beginning of and during therapy.
mg/day in divided doses with 15–30 mg prima- ● Obtain specimens for culture and sensitivity

prior to initiating therapy. First dose may bequine/day (unlabeled). CNS toxoplasmosis—
given before receiving results.1200–2400 mg/day in divided doses with py-

● Monitor bowel elimination. Diarrhea,rimethamine 50–100 mg/day (unlabeled);
abdominal cramping, fever, and bloodyBacterial endocarditis prophylaxis—600 mg
stools should be reported to health care pro-1 hr before procedure.
fessional promptly as a sign of pseudomem-PO (Children >1 mo): 10–30 mg/kg/day di-
branous colitis. This may begin up to severalvided q 6–8 hr; maximum dose 1.8 g/day. Bac-
weeks following the cessation of therapy.terial endocarditis prophylaxis—20 mg/kg 1

● Assess patient for hypersensitivity (skin rash,hr before procedure.
urticaria).IM, IV (Adults): Most infections—300–600

● Lab Test Considerations: Monitor CBC;mg q 6–8 hr or 900 mg q 8 hr (up to 4.8 g/day
may cause transient � in leukocytes, eosino-IV has been used; single IM doses of >600 mg phils, and platelets.are not recommended). P. carinii pneumo-

● May cause � alkaline phosphatase, biliru-
nia—2400–2700 mg/day in divided doses with bin, CPK, AST, and ALT concentrations.
primaquine (unlabeled). Toxoplasmosis—

Potential Nursing Diagnoses1200–4800 mg/day in divided doses with py-
Risk for infection (Indications, Side Effects)rimethamine. Bacterial endocarditis prophy-
Diarrhea (Side Effects)laxis —600 mg 30 min before procedure.
ImplementationIM, IV (Children >1 mo): 25–40 mg/kg/day
● PO: Administer with a full glass of water. Maydivided q 6–8 hr; maximum dose: 4.8 g/day.

be given with or without meals. Shake liquidBacterial endocarditis prophylaxis—20 mg/
preparations well. Do not refrigerate. Stablekg 30 min before procedure; maximum dose:
for 14 days at room temperature.600 mg.

● IM: Do not administer >600 mg in a singleIM, IV (Infants <1 mo and <2 kg): 5 mg/kg
IM injection.q 8–12 hr ≥2 kg—20–30 mg/kg/day divided q
IV Administration6–8 hr.

Vag (Adults and Adolescents): Cleocin, ● Intermittent Infusion: Diluent: Vials
Clindamax— 1 applicatorful (5 g) q hs for 3 must be diluted before use. Dilute a dose of
or 7 days (7 days in pregnant patients); Clin- 300 mg or 600 mg in 50 ml and a dose of 900
desse— one applicatorful (5 g) single dose or mg or 1200 mg in 100 ml. Compatible dilu-

ents include D5W, 0.9% NaCl, D5/0.9% NaCl,1 suppository (100 mg) at bedtime for 3 nights.
D5/0.45% NaCl, or LR. Admixed solution sta-Topical (Adults and Adolescents): Solu-
ble for 16 days at room temperature. Pre-tion—1% solution/suspension applied twice
mixed infusion is already diluted and ready todaily (range 1–4 times daily). Foam, gel—1%
use. Concentration: Not to exceed 18 mg/foam or gel applied once daily.
ml. Rate: Not to exceed 30 mg/min. Hypo-

Availability (generic available) tension and cardiopulmonary arrest have
Capsules: 75 mg, 150 mg, 300 mg. Oral sus- been reported following rapid IV adminis-
pension: 75 mg/5 ml. Injection: 150 mg/ml. tration.
Premixed infusion: 300 mg/50 ml, 600 mg/

● Y-Site Compatibility: acyclovir, amifostine,
50 ml, 900 mg/50 ml. Topical: 1% lotion, gel, amikacin, aminophylline, amiodarone, am-
foam, solution, suspension, single-use applica- photericin B cholesteryl sulfate, amsacrine,
tors. In combination with: benzoyl peroxide anakinra, anidulafungin, atropine, aztreo-
(BenzaClin); (see Appendix B). Vaginal nam, bumetanide, bivalirudin, calcium chlo-
cream: 2% cream. Vaginal suppositories ride, calcium gluconate, cefazolin, cefotax-
(ovules): 100 mg. In combination with: ime, cefoxitin, ceftazidime, ceftizoxime,
tretinoin (Ziana); (see Appendix B). cefuroxime, chloramphenicol, cimetidine,
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cisatracurium, cyclosporine, daptomycin, the drug completely as directed, even if feel-
dexamethasone sodium phosphate, dexme- ing better. Take missed doses as soon as pos-
detomidine, digoxin, diltiazem, diphenhydra- sible unless almost time for next dose. Do not
mine, docetaxel, dopamine, doxorubicin li- Cdouble doses. Advise patient that sharing of
posome, doxycycline, enalaprilat, this medication may be dangerous.
epinephrine, esmolol, etoposide phosphate,

● Instruct patient to notify health care profes-
famotidine, fenoldopam, fentanyl, fludara- sional immediately if diarrhea, abdominal
bine, foscarnet, furosemide, gentamicin, cramping, fever, or bloody stools occur and
granisetron, heparin, hydrocortisone sodium not to treat with antidiarrheals without con-
succinate, hydromorphone, imipenem/cilas- sulting health care professional.
tatin, insulin, isoproterenol, ketorolac, labe-

● Advise patient to report signs of superinfec-talol, levofloxacin, lidocaine, linezolid, lor- tion (furry overgrowth on the tongue, vaginalazepam, magnesium sulfate, melphalan,
or anal itching or discharge).meperidine, methylprednisolone sodium

● Notify health care professional if no improve-succinate, metoclopramide, metoprolol, me-
ment within a few days.tronidazole, midazolam, milrinone, mor-

● Patients with a history of rheumatic heart dis-phine, multivitamins, nafcillin, nicardipine,
ease or valve replacement need to be taughtnitroglycerin, nitroprusside, norepinephrine,
the importance of antimicrobial prophylaxisondansetron, palonosetron, pantoprazole,
before invasive medical or dental pro-pemetrexed, penicillin G potassium, perphe-
cedures.nazine, phenylephrine, phytonadione, piper-

● IV: Inform patient that bitter taste occurringacillin/tazobactam, potassium chloride, pro-
with IV administration is not clinically signif-cainamide, propofol, propranolol,
icant.protamine, ranitidine, remifentanil, sargra-

mostim, sodium bicarbonate, tacrolimus, ● Vag: Instruct patient on proper use of vaginal
teniposide, theophylline, thiotepa, ticarcillin/ applicator. Insert high into vagina at bedtime.
clavulanate, tirofiban, tobramycin, vancomy- Instruct patient to remain recumbent for at
cin, vasopressin, verapamil, vinorelbine, vita- least 30 min following insertion. Advise pa-
min B complex with C, voriconazole, zido- tient to use sanitary napkin to prevent staining
vudine. of clothing or bedding. Continue therapy dur-

● Y-Site Incompatibility: allopurinol, azi- ing menstrual period.
thromycin, caspofungin, ceftriaxone, di-

● Advise patient to refrain from vaginal sexual
azepam, filgrastim, fluconazole, ganciclovir, intercourse during treatment.
haloperidol, hydroxyzine, idarubicin, lanso-

● Caution patient that mineral oil in clindamy-
prazole, phenytoin, prochlorperazine, pro- cin cream may weaken latex or rubber con-
methazine, quinupristin/dalfopristin, tri- traceptive devices. Such products should notmethoprim/sulfamethoxazole. be used within 72 hr of vaginal cream.

● Vag: Applicators are supplied for vaginal ad-
● Topical: Caution patient applying topicalministration. When treating bacterial vagino-

clindamycin that solution is flammable (vehi-sis, concurrent treatment of male partner is
cle is isopropyl alcohol). Avoid applicationnot usually necessary.
while smoking or near heat or flame.

● Topical: Contact with eyes, mucous mem-
● Advise patient to notify health care profes-branes, and open cuts should be avoided dur-

sional if excessive drying of skin occurs.ing topical application. If accidental contact
● Advise patient to wait 30 min after washing oroccurs, rinse with copious amounts of cool

shaving area before applying.water.
● Wash affected areas with warm water and Evaluation/Desired Outcomes

soap, rinse, and pat dry prior to application. ● Resolution of the signs and symptoms of in-
Apply to entire affected area. fection. Length of time for complete resolu-

tion depends on the organism and site of in-Patient/Family Teaching
fection.● Instruct patient to take medication around

the clock at evenly spaced times and to finish ● Endocarditis prophylaxis.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



320 clonazepam

● Improvement in acne vulgaris lesions. Im- Use Cautiously in: Angle-closure glaucoma;
provement should be seen in 6 wk but may Obstructive sleep apnea; Chronic respiratory
take 8–12 wk for maximum benefit. disease; History of porphyria; Do not discontin-

ue abruptly; OB: Safety not established; chronic
clobetasol, See CORTICOSTEROIDS use during pregnancy may result in withdrawal
(TOPICAL/LOCAL). in the neonate; Lactation: May enter breast milk;

discontinue drug or bottle feed; Pedi: Safety not
established; Geri: May experience excessive se-clocortolone, See CORTICOSTEROIDS
dation at usual doses; decreased dosage recom-(TOPICAL/LOCAL).
mended.

Adverse Reactions/Side Effects
CNS: behavioral changes, drowsiness, fatigue,clonazepam (kloe-na-ze-pam) slurred speech, ataxia, sedation, abnormal eyeKlonopin, �Rivotril, �Syn-Clona- movements, diplopia, nystagmus. Resp: in-zepam creased secretions. CV: palpitations. GI: consti-
pation, diarrhea, hepatitis, weight gain. GU: dy-Classification

Therapeutic: anticonvulsants suria, nocturia, urinary retention. Hemat:
Pharmacologic: benzodiazepines anemia, eosinophilia, leukopenia, thrombocy-

topenia. Neuro: ataxia, hypotonia. Misc: fever,Schedule IV
physical dependence, psychological depen-
dence, tolerance.Pregnancy Category C

Interactions
Indications Drug-Drug: Alcohol, antidepressants, an-
Prophylaxis of: Petit mal, Petit mal variant, Aki- tihistamines, other benzodiazepines, and
netic, Myoclonic seizures. Panic disorder with opioid analgesics—concurrent use results in
or without agoraphobia. Unlabeled uses: Un- � CNS depression. Cimetidine, hormonal
controlled leg movements during sleep. Neural- contraceptives, disulfiram, fluoxetine, iso-
gias. Sedation. Adjunct management of acute niazid, ketoconazole, metoprolol, pro-mania, acute psychosis, or insomnia. poxyphene, propranolol, or valproic acid
Action may � metabolism of clonazepam, � its ac-
Anticonvulsant effects may be due to presynaptic tions. May � efficacy of levodopa. Rifampin
inhibition. Produces sedative effects in the CNS, or barbiturates may � metabolism and �
probably by stimulating inhibitory GABA recep- effectiveness of clonazepam. Sedative effects
tors. Therapeutic Effects: Prevention of sei- may be � by theophylline. May � serum
zures. Decreased manifestations of panic dis- phenytoin levels. Phenytoin may � serum
order. clonazepam levels.
Pharmacokinetics Drug-Natural Products: Concomitant use of
Absorption: Well absorbed from the GI tract. kava kava, valerian, or chamomile can in-
Distribution: Probably crosses the blood- crease CNS depression.
brain barrier and the placenta.

Route/DosageMetabolism and Excretion: Mostly metabo-
PO (Adults): 0.5 mg 3 times daily; may in-lized by the liver.
crease by 0.5–1 mg q 3rd day. Total daily main-Half-life: 18–50 hr.
tenance dose not to exceed 20 mg. Panic disor-

TIME/ACTION PROFILE (anticonvulsant der—0.125 mg twice daily; increase after 3
activity) days toward target dose of 1 mg/day (some pa-

tients may require up to 4 mg/day).ROUTE ONSET PEAK DURATION
PO (Children <10 yr or 30 kg): Initial daily

PO 20–60 min 1–2 hr 6–12 hr
dose 0.01–0.03 mg/kg/day (not to exceed 0.05
mg/kg/day) given in 2–3 equally divided doses;Contraindications/Precautions
increase by no more than 0.25–0.5 mg q 3rdContraindicated in: Hypersensitivity to clona-
day until therapeutic blood levels are reachedzepam or other benzodiazepines; Severe liver

disease. (not to exceed 0.2 mg/kg/day).
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Availability (generic available) tients may require longer taper period
Tablets: 0.5 mg, 1 mg, 2 mg. Cost: Generic— (months).
0.5 mg $29.99/100, 1 mg $29.99/100, 2 mg Patient/Family Teaching C$26.66/100. Orally-disintegrating tablets:

● Instruct patient to take medication exactly as
0.125 mg, 0.25 mg, 0.5 mg, 1 mg, 2 mg. Cost: directed. Take missed doses within 1 hr or
Generic—0.125 mg $69.99/60, 0.25 mg omit; do not double doses. Abrupt withdrawal
$72.99/60, 0.5 mg $70.99/60, 2 mg $100.00/ of clonazepam may cause status epilepticus,
60. tremors, nausea, vomiting, and abdominal

and muscle cramps.
NURSING IMPLICATIONS ● Medication may cause drowsiness or diz-

ziness. Advise patient to avoid driving or otherAssessment
activities requiring alertness until response to

● Observe and record intensity, duration, and drug is known.location of seizure activity.
● Caution patient to avoid taking alcohol or oth-

● Assess degree and manifestations of anxiety er CNS depressants concurrently with this
and mental status (orientation, mood, behav- medication.
ior) prior to and periodically during therapy.

● Advise patient to notify health care profes-
● Assess need for continued treatment regu- sional of medication regimen prior to treat-

larly. ment or surgery.
● Assess patient for drowsiness, unsteadiness, ● Instruct patient and family to notify health

and clumsiness. These symptoms are dose re- care professional of unusual tiredness, bleed-
lated and most severe during initial therapy; ing, sore throat, fever, clay-colored stools,
may decrease in severity or disappear with yellowing of skin, or behavioral changes.
continued or long-term therapy. ● Patient on anticonvulsant therapy should car-

● Lab Test Considerations: Patients on ry identification at all times describing dis-
prolonged therapy should have CBC and liver ease process and medication regimen.
function test results evaluated periodically. ● Emphasize the importance of follow-up

exams to determine effectiveness of the medi-May cause an � in serum bilirubin, AST, and
cation.ALT.

● Advise patient that clonazepam is usually pre-● May cause � thyroidal uptake of sodium io-
scribed for short-term use and does not curedide, 123I, and 131I.
underlying problems.● Toxicity and Overdose: Therapeutic se-

● Advise patient to participate in psychotherapyrum concentrations are 20–80 mg/ml. Flu-
to address anxiety and improve coping skills.mazenil antagonizes clonazepam toxicity or

● Teach other methods to decrease anxiety,overdose (may induce seizures in patients
such as exercise, support groups, relaxationwith history of seizure disorder or who are on
techniques.tricyclic antidepressants).

● Advise patient to not share medication with
Potential Nursing Diagnoses others.
Risk for injury (Indications, Side Effects)

Evaluation/Desired Outcomes
Implementation

● Decrease or cessation of seizure activity with-
● Do not confuse clonazepam with clonidine or out undue sedation. Dose adjustments may be

clorazepate. required after several months of therapy.
● Institute seizure precautions for patients on ● Decrease in frequency and severity of panic

initial therapy or undergoing dose manipu- attacks.
lations. ● Relief of leg movements during sleep.

● PO: Administer with food to minimize gastric ● Decrease in pain from neuralgia.
irritation. Tablets may be crushed if patient
has difficulty swallowing. Administer largest

clonidine (klon-i-deen)dose at bedtime to avoid daytime sedation.
Catapres, Catapres-TTS, �Dixarit,Taper by 0.25 mg every 3 days to decrease

signs and symptoms of withdrawal. Some pa- Duraclon
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects
Classification CNS: drowsiness, depression, dizziness, ner-Therapeutic: antihypertensives

vousness, nightmares. CV: bradycardia, hypo-Pharmacologic: adrenergics (centrally
tension (increased with epidural), palpitations.acting)
GI: dry mouth, constipation, nausea, vomiting.

Pregnancy Category C GU: erectile dysfunction. Derm: rash, sweating.
F and E: sodium retention. Metab: weight gain.

Indications Misc: withdrawal phenomenon.
PO, Transdermal: Management of mild to Interactionsmoderate hypertension. Epidural: Manage- Drug-Drug: Additive sedation with CNS de-ment of cancer pain unresponsive to opioids a- pressants, including alcohol, antihista-lone. Unlabeled uses: Management of opioid mines, opioid analgesics, and sedative/withdrawal. hypnotics. Additive hypotension with other an-
Action tihypertensives and nitrates. Additive brady-
Stimulates alpha-adrenergic receptors in the cardia with myocardial depressants, includ-
CNS; which results in decreased sympathetic ing beta blockers. MAO inhibitors,
outflow inhibiting cardioacceleration and vaso- amphetamines, beta blockers, prazosin, or
constriction centers. Prevents pain signal trans- tricyclic antidepressants may decrease anti-
mission to the CNS by stimulating alpha-adren- hypertensive effect. Withdrawal phenomenon
ergic receptors in the spinal cord. Therapeutic may be increased by discontinuation of beta
Effects: Decreased blood pressure. Decreased blockers. Epidural clonidine prolongs the ef-
pain. fects of epidurally administered local anes-

thetics. May decrease effectiveness of levodo-Pharmacokinetics
pa. Increased risk of adverse cardiovascularAbsorption: Well absorbed from the GI tract
reactions with verapamil.and skin. Enters systemic circulation following

epidural use. Some absorption follows sublin- Route/Dosage
gual administration. PO (Adults): Hypertension (initial dose)—
Distribution: Widely distributed; enters CNS. 100 mcg (0.1 mg) bid, increase by 100–200
Crosses the placenta readily; enters breast milk mcg (0.1–0.2 mg)/day q 2–4 days. Usual
in high concentrations. maintenance dose is 200–600 mcg (0.2–0.6
Metabolism and Excretion: Mostly metabo- mg)/day in 2–3 divided doses (up to 2.4 mg/
lized by the liver; 40–50% eliminated un- day). Urgent treatment—200 mcg (0.2 mg)
changed in urine. loading dose, then 100 mcg (0.1 mg) q hr until
Half-life: Plasma—12–22 hr; CNS—1.3 hr. blood pressure is controlled or 800 mcg (0.8

mg) total has been administered; follow with
TIME/ACTION PROFILE (PO, TD = antihy- maintenance dosing. Opioid withdrawal—300
pertensive effect; epidural = analgesia) mcg (0.3 mg)–1.2 mg/day, may be decreased

by 50%/day for 3 days, then discontinued or de-ROUTE ONSET PEAK DURATION
creased by 100–200 mcg (0.1–0.2 mg)/day.

PO 30–60 min 2–4 hr 8–12 hr PO (Geriatric Patients): 100 mcg (0.1 mg) at
Transdermal 2–3 days unknown 7 days†

bedtime initially, increased as needed.Epidural unknown unknown unknown
PO (Children): 50–400 mcg (0.05–0.4 mg)

†8 hr following removal of patch twice daily.
Contraindications/Precautions Transdermal (Adults): Hypertension—
Contraindicated in: Hypersensitivity; Epidur- Transdermal system delivering 100–300 mcg
al—injection site infection, anticoagulant ther- (0.1–0.3 mg)/24 hr applied every 7 days. Ini-
apy, or bleeding problems. tiate with 100 mcg (0.1 mg)/24 hr system; dos-
Use Cautiously in: Serious cardiac or cere- age increments may be made q 1–2 wk when
brovascular disease; Renal insufficiency; Geri: system is changed.
Appear on Beers list due to increased risk of or- Epidural: (Adults): 30 mcg/hr initially; titrat-
thostatic hypotension and adverse CNS effects in ed according to need.
geriatric patients (� dose recommended); Epidural: (Children): 0.5 mcg/kg/hr initially;
Pregnancy or lactation (safety not established). titrated according to need.
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Availability (generic available) ● Do not confuse clonidine with clonazepam
Tablets: �25 mcg (0.025 mg), 100 mcg (0.1 (Klonopin).
mg), 200 mcg (0.2 mg), 300 mcg (0.3 mg). ● In the perioperative setting, continue cloni-
Cost: Generic—0.1 mg $21.65/100, 0.2 mg Cdine up to 4 hr prior to surgery and resume
$12.21/100, 0.3 mg $26.65/100. Transder- as soon as possible thereafter. Do not inter-
mal systems: Catapres-TTS 1, releases 0.1 mg/ rupt transdermal clonidine during surgery.
24 hr, Catapres-TTS 2, releases 0.2 mg/24 hr, Monitor blood pressure carefully.
Catapres-TTS 3, releases 0.3 mg/24 hr. Cost:

● PO: Administer last dose of the day at bed-
Catapres-TTS 1 $85.99/4 patches, Catapres-TTS time. Transdermal: Transdermal system
2 $139.97/4 patches, Catapres-TTS 3 $194.97/4 should be applied once every 7 days. May be
patches. Solution for epidural injection: applied to any hairless site; avoid cuts or cal-
100 mcg/ml in 10-ml vials, 500 mcg/ml in 10- luses. Absorption is greater when placed on
ml vials. In combination with: chlorthali- chest or upper arm and decreased when
done (Clorpres). See Appendix B. placed on thigh. Rotate sites. Wash area with

soap and water; dry thoroughly before appli-NURSING IMPLICATIONS
cation. Apply firm pressure over patch to en-

Assessment sure contact with skin, especially around
● Monitor intake and output ratios and daily edges. Remove old system and discard. Sys-

weight, and assess for edema daily, especially tem includes a protective adhesive overlay to
at beginning of therapy. be applied over medication patch to ensure

● Monitor blood pressure and pulse frequently adhesion, should medication patch loosen.
during initial dosage adjustment and periodi-

Patient/Family Teachingcally throughout therapy. Report significant
● Instruct patient to take clonidine at the samechanges.

time each day, even if feeling well. If a dose is● Pain: Assess location, character, and intensi-
missed, take as soon as remembered. If morety of pain prior to, frequently during first few
than 1 oral dose in a row is missed or if trans-days, and routinely throughout adminis-
dermal system is late in being changed by 3 ortration.
more days, consult health care professional.● Monitor for fever as potential sign of catheter
All routes of clonidine should be graduallyinfection.

● Opioid Withdrawal: Monitor patient for discontinued over 2–4 days to prevent re-
signs and symptoms of opioid withdrawal bound hypertension.
(tachycardia, fever, runny nose, diarrhea, ● Advise patient to make sure enough medica-
sweating, nausea, vomiting, irritability, stom- tion is available for weekends, holidays, and
ach cramps, shivering, unusually large pu- vacations. A written prescription may be kept
pils, weakness, difficulty sleeping, goose- in wallet in case of emergency.
flesh).

● Clonidine may cause drowsiness, which usu-
● Lab Test Considerations: May cause tran- ally diminishes with continued use. Advise pa-

sient increase in blood glucose levels. tient to avoid driving or other activities re-
● May cause decreased urinary catecholamine quiring alertness until response to

and vanillylmandelic acid (VMA) concentra- medication is known.
tions; these may increase on abrupt with-

● Caution patient to avoid sudden changes in
drawal. position to decrease orthostatic hypotension.

● May cause weakly positive Coombs’ test Use of alcohol, standing for long periods, ex-result.
ercising, and hot weather may increase or-

Potential Nursing Diagnoses thostatic hypotension.
Acute pain (Indications) ● If dry mouth occurs, frequent mouth rinses,
Risk for injury (Side Effects) good oral hygiene, and sugarless gum or can-

dy may decrease effect. If dry mouth con-Implementation
tinues for more than 2 wk, consult health● Do not confuse Catapres (clonidine) with Ca-

taflam (diclofenac). care professional.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action● Caution patient to avoid concurrent use of al-
Inhibits platelet aggregation by irreversibly in-cohol or other CNS depressants with this
hibiting the binding of ATP to platelet receptors.medication.
Therapeutic Effects: Decreased occurrence● Advise patient to consult health care profes-
of atherosclerotic events in patients at risk.sional before taking any OTC cough, cold, or

allergy remedies. Pharmacokinetics
● Advise patient to notify health care profes- Absorption: Well absorbed following oral ad-

sional of medication regimen prior to treat- ministration; rapidly metabolized to an active
ment or surgery. antiplatelet compound. Parent drug has no anti-

● Advise patient to notify health care profes- platelet activity.
sional if itching or redness of skin (with Distribution: Unknown.
transdermal patch), mental depression, Protein Binding: Clopidogrel—98%; active
swelling of feet and lower legs, paleness or metabolite—94%.
cold feeling in fingertips or toes, or vivid Metabolism and Excretion: Rapidly and ex-
dreams or nightmares occur. May require tensively converted by the liver to its active me-
discontinuation of therapy, especially with tabolite, which is then eliminated 50% in urine
depression. and 45% in feces.

● Hypertension: Encourage patient to comply Half-life: 8 hr (active metabolite).
with additional interventions for hypertension

TIME/ACTION PROFILE (effects on platelet(weight reduction, low-sodium diet, discon-
function)tinuation of smoking, moderation of alcohol

consumption, regular exercise, and stress
ROUTE ONSET PEAK DURATIONmanagement). Medication helps control, but
PO within 24 hr 3–7 days 5 days†does not cure, hypertension.

● Instruct patient and family on proper tech- †Following discontinuation
nique for blood pressure monitoring. Advise

Contraindications/Precautionsthem to check blood pressure at least weekly
Contraindicated in: Hypersensitivity; Patho-and report significant changes.
logic bleeding (peptic ulcer, intracranial hem-

● Transdermal: Instruct patient on proper
orrhage); Lactation.application of transdermal system. Do not cut
Use Cautiously in: Patients at risk for bleedingor trim unit. Transdermal system can remain
(trauma, surgery, or other pathologic condi-in place during bathing or swimming.
tions); History of GI bleeding/ulcer disease; Se-

Evaluation/Desired Outcomes vere hepatic impairment; OB, Lactation, Pedi:
● Decrease in blood pressure. Safety not established; use in pregnancy only if
● Decrease in severity of pain. clearly indicated.
● Decrease in the signs and symptoms of opioid Adverse Reactions/Side Effectswithdrawal.

Incidence of adverse reactions similar to that of
aspirin.
CNS: depression, dizziness, fatigue, headache.clopidogrel (kloh-pid-oh-grel)
EENT: epistaxis. Resp: cough, dyspnea. CV:Plavix
chest pain, edema, hypertension. GI: GI BLEEDING,

Classification abdominal pain, diarrhea, dyspepsia, gastritis.
Therapeutic: antiplatelet agents Derm: pruritus, purpura, rash. Hemat:
Pharmacologic: platelet aggregation in- BLEEDING, NEUTROPENIA, THROMBOTIC THROMBOCYTOPENIC
hibitors

PURPURA. Metab: hypercholesterolemia. MS: ar-
thralgia, back pain. Misc: fever, hypersensitivityPregnancy Category B
reactions.

Indications Interactions
Reduction of atherosclerotic events (MI, stroke, Drug-Drug: Concurrent abciximab, eptifi-
vascular death) in patients at risk for such batide, tirofiban, aspirin, NSAIDs,
events including recent MI, acute coronary syn- heparin, heparanoids, thrombolytic
drome (unstable angina/non–Q-wave MI), agents, ticlopidine, or warfarin may � risk
stroke, or peripheral vascular disease. of bleeding. May � metabolism and � effects
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of phenytoin, tolbutamide, tamoxifen, tor- ble unless almost time for next dose; do not
semide, fluvastatin, and many NSAIDs. double doses.
Drug-Natural Products: � bleeding risk ● Advise patient to notify health care profes-

Cwith anise, arnica, chamomile, clove, fenu- sional promptly if fever, chills, sore throat, or
greek, feverfew, garlic, ginger, ginkgo, Pa- unusual bleeding or bruising occurs.
nax ginseng, and others. ● Advise patient to notify health care profes-

sional of medication regimen prior to treat-Route/Dosage
ment or surgery.

Recent MI, Stroke, or Peripheral Vascular ● Instruct patient to avoid taking OTC medica-
Disease tions containing aspirin or NSAIDs without

consulting health care professional.PO (Adults): 75 mg once daily.
Evaluation/Desired OutcomesAcute Coronary Syndrome
● Prevention of stroke, MI, and vascular deathPO (Adults): 300 mg initially, then 75 mg once in patients at risk.daily; aspirin 75–325 mg once daily should be

given concurrently.

clorazepate (klor-az-e-pate)Availability
Tablets: 75 mg, 300 mg. Cost: $389.68/90. �Apo-Clorazepate, Gen-XENE,

�Novo-Clopate, Tranxene, Tranx-
NURSING IMPLICATIONS ene-SD
Assessment Classification

Therapeutic: anticonvulsants, sedative/hyp-● Assess patient for symptoms of stroke, pe-
noticsripheral vascular disease, or MI periodically
Pharmacologic: benzodiazepinesduring therapy.

● Monitor patient for signs of thrombotic Schedule IV
thrombocytic purpura (thrombocytopenia,
microangiopathic hemolytic anemia, neuro- Pregnancy Category UK
logic findings, renal dysfunction, fever). May
rarely occur, even after short exposure (<2 Indications
wk). Requires prompt treatment. Management of simple partial seizures. Anxiety

● Lab Test Considerations: Monitor bleed- disorder, symptoms of anxiety. Acute alcohol
ing time during therapy. Prolonged bleeding withdrawl. Unlabeled uses: Anxiety associated
time, which is time- and dose-dependent, is with acute myocardial infarction.
expected. Action

● Monitor CBC with differential and platelet
Acts at many levels in the CNS to produce anxio-count periodically during therapy. Neutrope-
lytic effect and CNS depression (by stimulatingnia and thrombocytopenia may rarely occur.
inhibitory GABA receptors). Produces skeletal

● May cause � serum bilirubin, hepatic en-
muscle relaxation (by inhibiting spinal polysy-zymes, total cholesterol, nonprotein nitrogen
naptic afferent pathways). Also has anticonvul-(NPN), and uric acid concentrations.
sant effect (enhances presynaptic inhibition).

Potential Nursing Diagnoses Therapeutic Effects: Relief of anxiety. Seda-
Risk for injury (Indications, Side Effects) tion. Prevention of seizures.
Implementation Pharmacokinetics
● Discontinue clopidogrel 5–7 days before Absorption: Well absorbed from the GI tract as

planned surgical procedures. desmethyldiazepam.
● PO: Administer once daily without regard to Distribution: Widely distributed. Crosses the

food. placenta; enters breast milk.
Metabolism and Excretion: Metabolized byPatient/Family Teaching
the liver; some conversion to active compounds.● Instruct patient to take medication exactly as

directed. Take missed doses as soon as possi- Half-life: 48 hr.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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given in a single dose of 11.25–22.5 mg at bed-TIME/ACTION PROFILE (sedation)
time. Alcohol withdrawal—30 mg initially,

ROUTE ONSET PEAK DURATION then 15 mg 2–4 times daily on 1st day, then
PO 1–2 hr 1–2 hr up to 24 hr† gradually decreased over subsequent days. An-

ticonvulsant—7.5 mg 3 times daily; can in-†May last longer in geriatric patients
crease by no more than 7.5 mg/day at weekly in-Contraindications/Precautions tervals (daily dose not to exceed 90 mg).Contraindicated in: Hypersensitivity; Cross-
PO (Geriatric Patients or Debilitated Pa-sensitivity with other benzodiazepines may oc-
tients): Anxiety—3.75–15 mg/day, may becur; Pre-existing CNS depression; Severe uncon-
increased.trolled pain; Angle-closure glaucoma; OB,
PO (Children 9–12 yr): Anticonvulsant—Lactation: May cause CNS depression, flaccidity,
7.5 mg twice daily initially, may increase by 7.5feeding difficulties, and seizures in infant. In lac-
mg/wk (not to exceed 60 mg/day).tation discontinue drug or bottle-feed.

Use Cautiously in: Pre-existing hepatic dys- Availability
function; Patients who may be suicidal or have Tablets: 3.75 mg, 7.5 mg, 11.25 mg, 15 mg,
been addicted to drugs in the past; Debilitated 22.5 mg. Capsules: 3.75 mg, 7.5 mg, 15 mg.
patients (dosage reduction required); Severe
pulmonary disease; Geri: Long-acting benzodi- NURSING IMPLICATIONS
azepines cause prolonged sedation in the elder-

Assessmently. Appears on Beers list and is associated with
● Assess for drowsiness, unsteadiness, andincreased risk of falls (� dose required or con-

clumsiness. Symptoms are dose related andsider short-acting benzodiazepine).
most severe during initial therapy; may de-Adverse Reactions/Side Effects
crease in severity or disappear with contin-CNS: dizziness, drowsiness, lethargy, hangover,
ued or long-term therapy.headache, mental depression, slurred speech,

● Prolonged high-dose therapy may lead to psy-ataxia, paradoxical excitation. EENT: blurred
chological or physical dependence. Restrictvision. Resp: respiratory depression. GI: con-
amount of drug available to patient.stipation, diarrhea, nausea, vomiting, weight

● Conduct regular assessment for continuedgain (unusual). Derm: rashes. Misc: physical
need for treatment.dependence, psychological dependence, toler-

● Anxiety: Assess degree and manifestations ofance.
anxiety and mental status (orientation, mood,Interactions
behavior) prior to and periodically duringDrug-Drug: Alcohol, antidepressants, an-
therapy.tihistamines, and opioid analgesics—con-

● Alcohol Withdrawal: Assess patient experi-current use results in � CNS depression. Cim-
encing alcohol withdrawal for tremors, agita-etidine, hormonal contraceptives,
tion, delirium, and hallucinations. Protectdisulfiram, fluoxetine, isoniazid, ketoco-
from injury. Institute seizure precautions.nazole, metoprolol, propoxyphene, pro-

● Seizures: Observe and record intensity, du-pranolol, or valproic acid may � the metab-
ration, and location of seizure activity.olism of clorazepate, � its actions. May �

● Geri: Assess risk of falls and institute fall pre-efficacy of levodopa. Rifampin or barbitu-
rates may � the metabolism and � effective- vention strategies.
ness of clorazepate. Sedative effects may be � ● Lab Test Considerations: Patients on
by theophylline. prolonged therapy should have CBC and liver
Drug-Natural Products: Concomitant use of function tests evaluated periodically. May
kava kava, valerian, or chamomile � CNS cause an � in serum bilirubin, AST, and ALT.
depression. ● May cause � thyroidal uptake of sodium io-

dide 123I and 131I.Route/Dosage
● Toxicity and Overdose: Flumazenil is thePrescribe largest dose at bedtime to avoid day-

antidote for alprazolam toxicity or overdosetime sedation. Can be used on prn basis for
(flumazenil may induce seizures in patientsanxiety.
with a history of seizures disorder or who arePO (Adults): Anxiety—7.5–15 mg 2–4 times

daily or 15 mg at bedtime initially. May also be on tricyclic antidepressants).
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Potential Nursing Diagnoses
clotrimazole, See ANTIFUNGALSAnxiety (Indications)
(TOPICAL).Risk for injury (Indications, Side Effects)

Risk for falls (Side Effects) C
Implementation clotrimazole, See ANTIFUNGALS
● Do not confuse clorazepate with clonazepam. (VAGINAL).
● PO: If gastric irritation is a problem, may be

administered with food or fluids. Capsule
cloxacillin, See PENICILLINS,should be swallowed whole; do not open.
PENICILLINASE RESISTANT.● Avoid administration of antacids within 1 hr

of medication, because absorption of clo-
razepate may be delayed.

Patient/Family Teaching clozapine (kloe-za-peen)
● Instruct patient to take medication as direct- Clozaril, FazaClo

ed, not to skip or double up on missed doses.
ClassificationAbrupt withdrawal may cause status epilepti- Therapeutic: antipsychotics

cus, tremors, nausea, vomiting, and abdomi-
nal and muscle cramps. Pregnancy Category B

● May cause drowsiness or dizziness. Advise
patient to avoid driving or other activities re- Indications
quiring alertness until response to drug is Schizoprenia unresponsive to or intolerant of
known. Geri: Instruct patient and family how standard therapy with other antipsychotics
to reduce falls risk at home. (treatment refractory). To reduce recurrent

● Caution patient to avoid alcohol or other CNS suicidal behavior in schizophrenic patients.
depressants concurrently with this medi- Action
cation. Binds to dopamine receptors in the CNS. Also

● Instruct patient to contact health care profes- has anticholinergic and alpha-adrenergic
sional immediately if pregnancy is suspected. blocking activity. Produces fewer extrapyrami-

● Advise patient to notify health care profes- dal reactions and less tardive dyskinesia than
sional of medication regimen prior to treat- standard antipsychotics but carries high risk of
ment or surgery. hematologic abnormalities. Therapeutic Ef-

● Instruct patient and family to notify health fects: Diminished schizophrenic behavior. Di-
care professional of unusual tiredness, bleed- minished suicidal behavior.
ing, sore throat, fever, clay-colored stools, Pharmacokineticsyellowing of skin, or behavioral changes. Absorption: Well absorbed after oral adminis-

● Emphasize the importance of follow-up tration.exams to determine effectiveness of the medi- Distribution: Rapid and extensive distribution;cation. crosses blood-brain barrier and placenta.
● Use lowest effective dose for shortest period Protein Binding: 95%.

of time. Taper by 0.5 mg q 3 days to prevent Metabolism and Excretion: Mostly metabo-
withdrawal. Some patients may require long- lized on first pass through the liver.
er tapering period (months). Half-life: 8–12 hr.

● Seizures: Patients on anticonvulsant therapy
TIME/ACTION PROFILE (antipsychoticshould carry identification describing disease
effect)process and medication regimen at all times.

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION
● Increase in sense of well-being. PO unknown wks 4–12 hr
● Decrease in subjective feelings of anxiety.
● Control of acute alcohol withdrawal. Contraindications/Precautions
● Decrease or cessation of seizure activity with- Contraindicated in: Hypersensitivity; Bone

out undue sedation. marrow depression; Severe CNS depression/

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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coma; Uncontrolled epilepsy; Granulocytope- NURSING IMPLICATIONS
nia; Lactation: Discontinue drug or bottle-feed. AssessmentUse Cautiously in: Prostatic enlargement; An-

● Monitor patient’s mental status (orientation,
gle-closure glaucoma; Malnourished patients or mood, behavior) before and periodically
patients with cardiovascular, hepatic, or renal during therapy.
disease (use lower initial dose, titrate more

● Monitor blood pressure (sitting, standing, ly-
slowly); Diabetes; Seizure disorder; Pedi: Safety ing) and pulse rate before and frequently
not established in children <16 yr; Geri: In- during initial dose titration.
creased risk of death of elderly patients with de- ● Assess weight and BMI initially and through-
mentia-related psychosis. out therapy.

● Assess fasting blood glucose and cholesterolAdverse Reactions/Side Effects
levels initially and throughout therapy. ReferCNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES, diz-
as appropriate for nutritional/weight man-ziness, sedation. EENT: visual disturbances. CV:
agement and medical management.MYOCARDITIS, hypotension, tachycardia, ECG

● Observe patient carefully when administeringchanges, hypertension. GI: constipation,
medication to ensure that medication is actu-abdominal discomfort, dry mouth, increased
ally taken and not hoarded or cheeked.salivation, nausea, vomiting, weight gain.

● Monitor for signs of myocarditis (unex-Derm: rash, sweating. Endo: hyperglycemia. plained fatigue, dyspnea, tachypnea, fever,
Hemat: AGRANULOCYTOSIS, LEUKOPENIA. Neuro: ex- chest pain, palpitations, other signs and
trapyramidal reactions. Misc: fever. symptoms of heart failure, ECG changes, such
Interactions as ST-T wave abnormalities, arrhythmias, or

tachycardia during first month of therapy). IfDrug-Drug: � anticholinergic effects with
these occur, clozapine should be discontin-other agents having anticholinergic prop-
ued and not restarted.erties, including antihistamines, quinidine,

● Monitor patient for onset of akathisia (rest-disopyramide, and antidepressants. Con-
lessness or desire to keep moving) and extra-current use with SSRI antidepressants �
pyramidal side effects (parkinsonian—dif-blood levels and risk of toxicity (especially flu-
ficulty speaking or swallowing, loss ofvoxamine). � CNS depression with alcohol,
balance control, pill-rolling motion of hands,antidepressants, antihistamines, opioid
mask-like face, shuffling gait, rigidity, trem-analgesics, or sedative/hypnotics. � hypo-
ors and dystonic muscle spasms, twisting mo-tension with nitrates, acute ingestion of alco-
tions, twitching, inability to move eyes,hol, or antihypertensives. � risk of bone
weakness of arms or legs) every 2 mo duringmarrow suppression with antihypertensives therapy and 8–12 wk after therapy has been

or radiation therapy. Use with lithium � discontinued. Notify health care professional
risk of adverse CNS reactions, including if these symptoms occur; reduction in dose or
seizures. discontinuation of medication may be neces-
Drug-Natural Products: Caffeine-containing sary. Trihexyphenidyl or benzotropine may
herbs (cola nut, tea, coffee) may increase se- be used to control these symptoms.
rum levels and side effects. St. John’s wort may ● Although not yet reported for clozapine, mon-
decrease blood levels and efficacy. itor for possible tardive dyskinesia (uncon-

trolled rhythmic movement of mouth, face,Route/Dosage
and extremities, lip smacking or puckering,PO (Adults): 25 mg 1–2 times daily initially;
puffing of cheeks, uncontrolled chewing, rap-increase by 25–50 mg/day over a period of 2 wk
id or worm-like movements of tongue). Re-up to target dose of 300–450 mg/day. May in-
port these symptoms immediately; may be ir-crease by up to 100 mg/day once or twice fur-
reversible.ther (not to exceed 900 mg/day). Treatment

● Monitor frequency and consistency of bowelshould be continued for at least 2 yr in patients
movements. Increasing bulk and fluids in thewith suicidal behavior. diet may help to minimize constipation.

Availability (generic available) ● Clozapine lowers the seizure threshold. Insti-
Tablets: 25 mg, 100 mg. Orally-disintegrat- tute seizure precautions for patients with his-
ing tablets (mint): 25 mg, 100 mg. tory of seizure disorder.
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● Transient fevers may occur, especially during in mouth and allow to disintegrate and swal-
first 3 wk of therapy. Fever is usually self-lim- low with saliva. If 1/2 tablet dose used, destroy
iting but may require discontinuation of med- other half of tablet.

Cication. Also, monitor for development of Patient/Family Teachingneuroleptic malignant syndrome (fever, res-
● Instruct patient to take medication exactly aspiratory distress, tachycardia, seizures, dia-

directed. Patients on long-term therapy mayphoresis, hypertension or hypotension, pal-
need to discontinue gradually over 1–2 wk.lor, tiredness). Notify health care

● Inform patient of possibility of extrapyrami-professional immediately if these symptoms
dal symptoms. Instruct patient to report theseoccur.
symptoms immediately.● Lab Test Considerations: Monitor WBC,

● Inform patient that cigarette smoking can de-absolute neutrophil count (ANC), and differ-
crease clozapine levels. Risk for relapse in-ential count before initiation of therapy and
creases if patient begins or increasesWBC and ANC weekly for the first 6 months,
smoking.then biweekly during therapy and weekly for

4 wk after discontinuation of clozapine. Be- ● Advise patient to change positions slowly to
cause of the risk of agranulocytosis, cloza- minimize orthostatic hypotension.
pine is available only in a 1-wk supply ● May cause seizures and drowsiness. Caution
through the Clozaril Patient Management patient to avoid driving or other activities re-
System, which combines WBC testing, pa- quiring alertness while taking clozapine.
tient monitoring, and controlled distribution

● Caution patient to avoid concurrent use of al-
through participating pharmacies. If WBC is cohol, other CNS depressants, and OTC medi-
<3000 mm3 or granulocyte count is <1500 cations without consulting health care profes-
mm3, withhold clozapine, increase frequency sional.
of WBC monitoring according to management

● Instruct patient to use frequent mouth rinses,system guidelines, and monitor patient for
good oral hygiene, and sugarless gum or can-signs and symptoms of infection. If accept-
dy to minimize dry mouth.able WBC and ANC levels were maintained

● Advise patient to notify health care profes-during first 6 months of continuous therapy,
sional of medication regimen before treat-monitoring may decrease to every 2 wks. If
ment or surgery.levels are maintained for second 6 months,

● Instruct patient to notify health care profes-WBC and ANC may be monitored every 4 wks
sional promptly if unexplained fatigue, dysp-thereafter.
nea, tachypnea, chest pain, palpitations, sore● Toxicity and Overdose: Overdose is treat-
throat, fever, lethargy, weakness, malaise, ored with activated charcoal and supportive

therapy. Monitor patient for several days be- flu-like symptoms occur or if pregnancy is
cause of risk of delayed effects: Avoid use of planned or suspected.
epinephrine and its derivatives when treating ● Advise patient of need for continued medical
hypotension, and avoid quinidine and pro- follow-up for psychotherapy, eye exams, and
cainamide when treating arrhythmias. laboratory tests.

● Advise female patients to notify health carePotential Nursing Diagnoses
professional if pregnancy is planned or sus-Risk for other-directed violence (Indications)

Disturbed thought process (Indications) pected, or if breast-feeding or planning to
Risk for injury (Side Effects) breast-feed.

● Refer to local support group.Implementation
● PO: Administer capsules with food or milk to Evaluation/Desired Outcomes

decrease gastric irritation. ● Decreased positive symptoms (delusions,
● Leave oral disintegrating tablet in blister until hallucinations) of schizophrenia.

time of use. Do not push tablet through foil.
● Decrease in negative symptoms (social with-

Just before use, peel foil and gently remove drawal, flat, blunt affect) of schizophrenia.
disintegrating tablet. Immediately place tablet

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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newborn; OB: Pregnancy or lactation (avoidHIGH ALERT
chronic use).codeine (koe-deen)
Adverse Reactions/Side Effects

�Paveral
CNS: confusion, sedation, dysphoria, euphoria,

Classification floating feeling, hallucinations, headache, un-
Therapeutic: allergy, cold, and cough usual dreams. EENT: blurred vision, diplopia,
remedies, antitussives, opioid analgesics miosis. Resp: respiratory depression. CV: hy-Pharmacologic: opioid agonists

potension, bradycardia. GI: constipation, nau-
sea, vomiting. GU: urinary retention. Derm:Schedule II, III, IV, V (depends on
flushing, sweating. Misc: physical dependence,content)
psychological dependence, tolerance.

Pregnancy Category C Interactions
Drug-Drug: Use with extreme caution in pa-Indications tients receiving MAO inhibitors (reduce initial

Management of mild to moderate pain. Antitus- dose to 25% of usual dose). Additive CNS de-
sive (in smaller doses). Unlabeled uses: Man- pression with alcohol, antidepressants, an-
agement of diarrhea. tihistamines, and sedative/hypnotics. Ad-
Action ministration of partial antagonists
Binds to opiate receptors in the CNS. Alters the (buprenorphine, butorphanol, nalbu-
perception of and response to painful stimuli phine, or pentazocine) may precipitate
while producing generalized CNS depression. opioid withdrawal in physically dependent pa-

tients. Nalbuphine or pentazocine may de-Decreases cough reflex. Decreases GI motility.
crease analgesia.Therapeutic Effects: Decreased severity of
Drug-Natural Products: Concomitant use ofpain. Suppression of the cough reflex. Relief of
kava kava, valerian, skullcap, chamomile,diarrhea.
or hops can increase CNS depression.Pharmacokinetics
Route/DosageAbsorption: 50% absorbed from the GI tract.
PO (Adults): Analgesic—15–60 mg q 3–6 hrCompletely absorbed from IM sites. Oral and
as needed. Antitussive—10–20 mg q 4–6 hrparenteral doses are not equal.
as needed (not to exceed 120 mg/day). Antidi-Distribution: Widely distributed. Crosses the
arrheal—30 mg up to 4 times daily.placenta; enters breast milk.
PO (Children 6–12 yr): Analgesic—0.5Metabolism and Excretion: Mostly metabo-
mg/kg (15 mg/m2) q 4–6 hr (up to 4 times dai-lized by the liver; 10% converted to morphine,
ly) as needed. Antitussive—5–10 mg q 4–65–15% excreted unchanged in urine.
hr as needed (not to exceed 60 mg/day). Anti-Half-life: 2.5–4 hr.
diarrheal—0.5 mg/kg up to 4 times daily.

TIME/ACTION PROFILE (analgesia) PO (Children 2–5 yr): Analgesic—0.5 mg/
kg (15 mg/m2) q 4–6 hr (up to 4 times daily) as

ROUTE ONSET PEAK DURATION needed. Antitussive—0.25 mg/kg up to 4 times
PO 30–45 min 60–120 min 4 hr daily. Antidiarrheal—0.5 mg/kg up to 4 times
IM 10–30 min 30–60 min 4 hr daily.
Subcut 10–30 min unknown 4 hr IM, IV, Subcut (Adults): Analgesic—15–60

mg q 4–6 hr as needed.Contraindications/Precautions
IM, IV, Subcut (Infants and Children): An-Contraindicated in: Hypersensitivity.
algesic—0.5 mg/kg (15 mg/m2) q 4–6 hr asUse Cautiously in: Head trauma; Increased
needed.intracranial pressure; Severe renal, hepatic, or

pulmonary disease; Hypothyroidism; Adrenal Availability (generic available)
insufficiency; Alcoholism; Geri: Geriatric or de- Tablets: 15 mg, 30 mg, 60 mg. Oral solution:
bilitated patients (dose reduction required; �10 mg/5 ml, 15 mg/5 ml. Injection: 30 mg/
more susceptible to CNS depression, constipa- ml, 60 mg/ml. In combination with: antihis-
tion); Undiagnosed abdominal pain; Geri: Pros- tamines, decongestants, antipyretics, caffeine,
tatic hyperplasia; OB: Has been used during la- butalbital, and nonopioid analgesics. See Ap-
bor; respiratory depression may occur in the pendix B.
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NURSING IMPLICATIONS administer 0.5 mcg/kg every 2 min. Titrate
dose to avoid withdrawal, seizures, and se-Assessment vere pain.

● Assess blood pressure, pulse, and respira- CPotential Nursing Diagnosestions before and periodically during adminis-
Acute pain (Indications)tration. If respiratory rate is <10/min, assess
Disturbed sensory perception (visual, auditory)level of sedation. Physical stimulation may be
(Side Effects)sufficient to prevent significant hypoventila-

tion. Dose may need to be decreased by 25– Risk for injury (Side Effects)
50%. Initial drowsiness will diminish with Implementation
continued use.

● High Alert: Accidental overdosage of opioid
● Assess bowel function routinely. Prevention analgesics has resulted in fatalities. Before

of constipation should be instituted with in- administering, clarify all ambiguous orders;creased intake of fluids, bulk, and laxatives to have second practitioner independentlyminimize constipating effects. Stimulant laxa-
check dose calculations and route of admin-tives should be administered routinely if
istration.opioid use exceeds 2–3 days, unless con-

● High Alert: Do not confuse codeine withtraindicated.
Cardene (nicardipine) or Lodine (etodolac).

● Pain: Assess type, location, and intensity of
● Explain therapeutic value of medication be-pain before and 1 hr (peak) after administra-

fore administration to enhance the analgesiction. When titrating opioid doses, increases of
effect.25–50% should be administered until there

● Regularly administered doses may be moreis either a 50% reduction in the patient’s pain
effective than prn administration. Analgesic israting on a numerical or visual analogue
more effective if given before pain becomesscale or the patient reports satisfactory pain
severe.relief. A repeat dose can be safely adminis-

● Coadministration with nonopioid analgesicstered at the time of the peak if previous dose
may have additive analgesic effects and per-is ineffective and side effects are minimal.
mit lower doses.● An equianalgesic chart (see Appendix J)

● Medications should be discontinued gradual-should be used when changing routes or
ly after long-term use to prevent withdrawalwhen changing from one opioid to another.
symptoms.● Prolonged use may lead to physical and psy-

● When combined with nonopioid analgesicschological dependence and tolerance. This
should not prevent patient from receiving ad- (aspirin, acetaminophen) #2 = 15 mg, #3 =
equate analgesia. Most patients who receive 30 mg, #4 = 60 mg codeine. Codeine as an
codeine for pain do not develop psychologi- individual drug is a Schedule II substance. In
cal dependence. If progressively higher doses combination with other drugs, tablet form is
are required, consider conversion to a stron- Schedule III, liquid is Schedule IV, and elixir
ger opioid. or cough suppressant is Schedule V (see Ap-

● Cough: Assess cough and lung sounds dur- pendix I).
ing antitussive use. ● PO: Oral doses may be administered with

● Lab Test Considerations: May cause � food or milk to minimize GI irritation.
plasma amylase and lipase concentrations.

● IM, Subcut: Do not administer solution that
● Toxicity and Overdose: If an opioid an- is more than slightly discolored or contains a

tagonist is required to reverse respiratory de- precipitate.
pression or coma, naloxone (Narcan) is the

IV Administrationantidote. Dilute the 0.4-mg ampule of nalox-
● Direct IV: Codeine is usually administeredone in 10 ml of 0.9% NaCl and administer 0.5

IM or subcut, but slow IV injection has beenml (0.02 mg) by direct IV push every 2 min.
used.For children and patients weighing <40 kg,

● Syringe Compatibility: dimenhydrinate,dilute 0.1 mg of naloxone in 10 ml of 0.9%
NaCl for a concentration of 10 mcg/ml and glycopyrrolate, hydroxyzine.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching Metabolism and Excretion: Partially metabo-
● Instruct patient on how and when to ask for lized by the liver. Secreted in bile back into GI

tract; eliminated in the feces. Small amount ex-pain medication.
creted in the urine.● Codeine may cause drowsiness or dizziness.
Half-life: 20 min (plasma), 60 hr (WBCs).Advise patient to call for assistance when am-

bulating or smoking. Caution ambulatory pa- TIME/ACTION PROFILE (anti-inflammatory
tient to avoid driving or other activities re- activity)
quiring alertness until response to

ROUTE ONSET PEAK DURATIONmedication is known.
PO 12 hr 24–72 hr unknown● Advise patient to change positions slowly to
IV within 6–12 unknown unknownminimize orthostatic hypotension.

hr
● Caution patient to avoid concurrent use of al-

cohol or other CNS depressants with this Contraindications/Precautions
medication. Contraindicated in: Hypersensitivity; Preg-

● Encourage patient to turn, cough, and nancy; Severe renal (CCr <10 ml/min) or GI
breathe deeply every 2 hr to prevent at- disease.
electasis. Use Cautiously in: Elderly or debilitated pa-

● Advise patient that good oral hygiene, fre- tients (toxicity may be cumulative); Renal im-
pairment (dose reduction suggested if CCr <50quent mouth rinses, and sugarless gum or
ml/min; total IV dose not >2 mg); Lactation orcandy may decrease dry mouth.
children (safety not established).Evaluation/Desired Outcomes
Adverse Reactions/Side Effects● Decrease in severity of pain without a signifi-
GI: diarrhea, nausea, vomiting, abdominal pain.cant alteration in level of consciousness or
GU: anuria, hematuria, renal damage. Derm:respiratory status.
alopecia. Hemat: AGRANULOCYTOSIS, APLASTIC ANEMIA,

● Suppression of cough.
leukopenia, thrombocytopenia. Local: phlebitis

● Control of diarrhea.
at IV site. Neuro: peripheral neuritis.

InteractionsHIGH ALERT
Drug-Drug: Additive bone marrow depression
may occur with bone marrow depressants orcolchicine (kol-chi-seen)
radiation therapy. Additive adverse GI effects

Classification with NSAIDs. May cause reversible malabsorp-Therapeutic: antigout agents
tion of vitamin B12. � toxicity with clarithro-
mycin, especially in the elderly.Pregnancy Category D
Route/Dosage

Indications PO (Adults): Treatment of acute attacks—
Acute attacks of gouty arthritis (larger doses). 0.6–1.2 mg, then 0.6 mg q 1–2 hr or 1–1.2 mg

q 2 hr until relief, GI side effects, or a total cu-Prevention of recurrences of gout (smaller
mulative dose of 8 mg is achieved. Prophy-doses). Unlabeled uses: Treatment of hepatic
laxis—0.6 mg daily (may be used up to 3 timescirrhosis and familial Mediterranean fever.
daily or as little as 1–4 times weekly). If surgeryAction is planned, give 3 times daily for 3 days before

Interferes with the functions of WBCs in initiat- and 3 days after procedure.
ing and perpetuating the inflammatory response IV (Adults): Treatment of acute attack—2
to monosodium urate crystals. Therapeutic mg initially, then 0.5 mg q 6 hr or 1 mg q 6–12
Effects: Decreased pain and inflammation in hr, until relief or cumulative dose of 4 mg has
acute attacks of gout. Prevention of recurrent at- been given. Other regimens may use lower
tacks of gout. doses. Prophylaxis—0.5–1 mg 1–2 times dai-

ly. Other regimens may use lower doses.Pharmacokinetics
Absorption: Absorbed from the GI tract, then Availability (generic available)
re-enters GI tract from biliary secretions, when Tablets: 0.6 mg, �1 mg. Cost: Generic—
more absorption may occur. $18.12/90. Injection: 0.5 mg/ml in 2-ml
Distribution: Concentrates in WBCs. ampules.
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NURSING IMPLICATIONS ● PO: Administer oral doses with food to mini-
mize gastric irritation. Oral route is pre-

Assessment ferred.
● High Alert: Assess patient for toxicity CIV Administration

(weakness, abdominal discomfort, nausea,
● IV: Avoid extravasation; may cause necrosis

vomiting, diarrhea, delirium, seizures, sense of skin and soft tissue.
of suffocation, dilated pupils, difficulty swal-

● Direct IV: Diluent: May be administered
lowing, ascending paralysis, oliguria), with- undiluted. If a lower concentration is desired,
hold drug and report symptoms immediately. may dilute to a volume of 10–20 ml with ster-

● Assess involved joints for pain, mobility, and ile water or 0.9% NaCl for injection. Do not
edema throughout therapy. During initiation administer solutions that are turbid. Con-
of therapy, monitor for drug response every centration: 0.5 mg/ml. Rate: Administer

slowly over 2–10 min. Rapid administration1–2 hr.
may cause cardiac arrhythmias.● Monitor intake and output ratios. Fluids

● Y-Site Incompatibility: Do not dilute col-should be encouraged to promote a urinary
chicine with or inject into IV tubing contain-output of at least 2000 ml/day.
ing D5W, solutions containing a bacteriostat-

● Lab Test Considerations: In patients re-
ic agent, or any other solution that mightceiving prolonged therapy, monitor baseline
change the pH of the colchicine solution be-and periodic CBC; report significant � in
cause precipitation will occur.values. May cause � platelet count, leukope-

Patient/Family Teachingnia, aplastic anemia, and agranulocytosis.
● Review medication administration schedule.● May cause � in AST and alkaline phos-

If dose is missed, take as soon as remem-phatase.
bered unless almost time for next dose. Do

● May cause false-positive results for urine he-
not double doses.moglobin.

● Instruct patients taking prophylactic doses
● May interfere with results of urinary 17-hy- not to increase to therapeutic doses during androxycorticosteroid concentrations. acute attack to prevent toxicity. An NSAID or
● Toxicity and Overdose: Assess patient for corticosteroid, preferably via intrasynovial in-

toxicity (weakness, abdominal discomfort, jection, should be used to treat acute attacks.
nausea, vomiting, diarrhea). If these symp-

● Advise patient to follow recommendations of
toms occur, discontinue medication and noti- health care professional regarding weight
fy physician or other health care professional. loss, diet, and alcohol consumption.
Opioids may be needed to treat diarrhea. ● Instruct patient to report nausea, vomiting,

abdominal pain, diarrhea, unusual bleeding,Potential Nursing Diagnoses
bruising, sore throat, fatigue, malaise, or rashAcute pain (Indications)
promptly. Medication should be withheld ifImpaired walking (Indications)
gastric symptoms indicative of toxicity occur.

Implementation ● Surgery may precipitate an acute attack of
● High Alert: Colchicine overdose can be fa- gout. Advise patient to confer with health care

tal. Cumulative dose by any route should not professional regarding dose 3 days before
exceed 4 mg. Limit IV doses to a maximum of surgical or dental procedures.
1-2 mg in patients who have recently received Evaluation/Desired Outcomes
oral colchicine. Cumulative dose should not

● Decrease in pain and swelling in affected
exceed 2 mg in geriatric and renal patients. joints within 12 hr.
After dosing limit has been reached, do not ● Relief of symptoms within 24–48 hr.
administer any additional colchicine by any ● Prevention of acute gout attacks.
route for 21 days. Do not administer oral and
IV colchicine concurrently.

colesevelam● Intermittent therapy with 3 days between
(koe-le-sev-e-lam)courses may be used to decrease risk of tox-

icity. Welchol
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONSClassification
Therapeutic: lipid-lowering agents Assessment
Pharmacologic: bile acid sequestrants

● Obtain a diet history, especially in regard to
fat consumption.Pregnancy Category B

● Lab Test Considerations: Monitor serum
total cholesterol, LDL, and triglyceride levelsIndications
before initiating, and periodically through-Adjunctive therapy to diet and exercise for the
out, therapy.reduction of LDL cholesterol in patients with

Potential Nursing Diagnosesprimary hypercholesterolemia; may be used a-
Constipation (Side Effects)lone or in combination with hepatic hydroxy-
Noncompliance (Patient/Family Teaching)methylglutaryl coenzyme A (HMG-CoA) reduc-

tase inhibitor. Implementation
● PO: Administer once or twice daily withAction

meals. Colesevelam should be taken with aBinds bile acids in the GI tract. Result in in-
liquid.creased clearance of cholesterol. Therapeutic

Effects: Decreased cholesterol. Patient/Family Teaching
● Instruct patient to take medication exactly asPharmacokinetics

directed; do not skip doses or double up onAbsorption: Not absorbed; action is primarily
missed doses.local in the GI tract.

● Advise patient that this medication should beDistribution: Unknown.
used in conjunction with diet restrictions (fat,Metabolism and Excretion: Unknown.
cholesterol, carbohydrates, alcohol), exer-Half-life: Unknown.
cise, and cessation of smoking.

TIME/ACTION PROFILE (cholesterol-lowering Evaluation/Desired Outcomes
effect)

● Decrease in serum total choesterol, LDL cho-
lesterol, and apolipoprotein levels.

ROUTE ONSET PEAK DURATION

PO 24–48 hr 2 wk unknown

colestipol (koe-les-ti-pole)
Contraindications/Precautions Colestid
Contraindicated in: Hypersensitivity; Bowel

Classificationobstruction.
Therapeutic: lipid-lowering agentsUse Cautiously in: Triglycerides >300 mg/dl; Pharmacologic: bile acid sequestrants

Dysphagia, swallowing disorders, severe GI mo-
tility disorders, or major GI tract surgery; Preg- Pregnancy Category UK
nancy, lactation, or children (safety not estab-
lished). Indications

Management of primary hypercholesterolemia.Adverse Reactions/Side Effects
Pruritus associated with elevated levels of bileGI: constipation, dyspepsia.
acids. Unlabeled uses: Diarrhea associated

Interactions with excess bile acids.
Drug-Drug: May decrease blood levels of sus- Actiontained-release form of verapamil. May cause

Binds bile acids in the GI tract, forming an insol-� thyroid stimulating hormone (TSH) levels in uble complex. Result is increased clearance ofpatients receiving thyroid hormone replace- cholesterol. Therapeutic Effects: Decreased
ment therapy. plasma cholesterol and LDL. Decreased
Route/Dosage pruritus.
PO (Adults): 3 tablets twice daily or 6 tablets Pharmacokinetics
once daily; may be increased to 7 tablets daily. Absorption: Action takes place in the GI tract.
Availability No absorption occurs.
Tablets: 625 mg. Distribution: No distribution.

Copyright © 2008 by F.A. Davis



colestipol 335

Metabolism and Excretion: After binding bile NURSING IMPLICATIONS
acids, insoluble complex is eliminated in the

Assessmentfeces.
● Hypercholesterolemia: Obtain a diet histo- CHalf-life: Unknown.

ry, especially in regard to fat consumption.
TIME/ACTION PROFILE (hypocholesterolem- ● Pruritus: Assess severity of itching and skin

integrity. Dose may be decreased when reliefic effects)
of pruritus occurs.

ROUTE ONSET PEAK DURATION
● Diarrhea: Assess frequency, amount, and

PO 24–48 hr 1 mo 1 mo consistency of stools.
● Lab Test Considerations: Serum choles-

Contraindications/Precautions terol and triglyceride levels should be evalu-
Contraindicated in: Hypersensitivity; Com- ated before initiating, frequently during first
plete biliary obstruction; Some products con- few months and periodically throughout ther-
tain aspartame and should be avoided in pa- apy. Discontinue medication if paradoxical
tients with phenylketonuria. increase in cholesterol level occurs.
Use Cautiously in: History of constipation.

● May cause an increase in AST, ALT, phospho-Exercise Extreme Caution in: Pedi: May rus, chloride, and alkaline phosphatase and acause potentially fatal intestinal obstruction in decrease in serum calcium, sodium, and po-children.
tassium levels.

Adverse Reactions/Side Effects ● May also cause prolonged PT.
EENT: irritation of the tongue. GI: abdominal Potential Nursing Diagnosesdiscomfort, constipation, nausea, fecal impac-

Constipation (Side Effects)tion, flatulence, hemorrhoids, perianal irrita-
Noncompliance (Patient/Family Teaching)tion, steatorrhea, vomiting. Derm: irritation,

rashes. F and E: hyperchloremic acidosis. Me- Implementation
tab: vitamin A, D, and K deficiency. ● Parenteral or water-miscible forms of fat-sol-

uble vitamins (A, D, K) and folic acid may beInteractions
ordered for patients on chronic therapy.Drug-Drug: May decrease absorption/effects

● PO: Administer before meals.of orally administered acetaminophen, amio-
● Scoops for powdered preparations may notdarone, clindamycin, clofibrate, digoxin,

be exchangable between products.diuretics, gemfibrozil, glipizide, cortico-
● Administer other medications 1 hr before orsteroids, imipramine, mycophenolate,

4–6 hr after the administration of this medi-methotrexate, methyldopa, niacin,
cation.NSAIDs, penicillin, phenytoin, phosphates,

● Colestipol tablets should be swallowed whole;propranolol, tetracyclines, tolbutamide,
do not crush, break, or chew.thyroid preparations, ursodiol, warfarin,

and fat-soluble vitamins (A, D, E, and K). Patient/Family Teaching
May decrease absorption of other orally ad-

● Instruct patient to take medication exactly as
ministered medications. directed; do not skip doses or double up on
Route/Dosage missed doses.
PO (Adults): Granules—5 g 1–2 times daily, ● Instruct patient to take medication before
may be increased q 1–2 mo up to 30 g/day in 1– meals. Colestipol can be mixed with water,
2 doses. Tablets—2 g 1–2 times daily, may be juice, or carbonated beverages. Slowly stir in
increased q 1–2 mo up to 16 g/day in 1–2 a large glass. Rinse glass with small amount of
doses. additional beverage to ensure all medication

is taken. May also mix with highly fluid soups,Availability
cereals, or pulpy fruits (applesauce, crushedGranules for suspension (unflavored): 5 g/
pineapple). Allow powder to sit on fluid andpacket or scoop. Flavored granules for sus-
hydrate for 1–2 min before mixing. Do notpension with aspartame (orange flavor): 5

g/packet or scoop. Tablets: 1 g. take dry.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



336 CONTRACEPTIVES, HORMONAL

● Advise patient that this medication should be
used in conjunction with diet restrictions (fat, Levora-28, Lutera, Nordette-28,
cholesterol, carbohydrates, alcohol), exer- Portia-28, Sronyx
cise, and cessation of smoking. ethinyl estradiol/norethindrone

● Explain that constipation may occur. Increase (eth-in-il es-tra-dye-ole/nor-
in fluids and bulk in diet, exercise, stool soft- eth-in-drone)
eners, and laxatives may be required to mini- Balziva, Brevicon, Femcon Fe, Ju-
mize the constipating effects. Instruct patient nel 21 1/20, Junel 21 1.5/20, Junelto notify health care professional if constipa- Fe 1/20, Junel Fe 1.5/30, Loestrintion, nausea, flatulence, and heartburn per- 21 1/20, Loestrin 21 1.5/30,sist or if stools become frothy and foul

Loestrin Fe 1/20, Loestrin Fe 1.5/smelling.
30, Microgestin Fe 1/20, Modicon,

● Advise patient to notify health care profes- Necon 0.5/35, Necon 1/35, Nor-
sional if unusual bleeding or bruising; petec- ethin 1/35E, Norinyl 1+ 35, Nortrelhiae; or black, tarry stools occur. Treatment 0.5/35, Nortrel 1/35, Ortho-No-with vitamin K may be necessary. vum 1/35, Ovcon 35, Ovcon 50,

ZenchantEvaluation/Desired Outcomes
ethinyl estradiol/norgestimate

● Decrease in serum LDL cholesterol levels.
(eth-in-il es-tra-dye-ole/nor-jest-Therapy is usually discontinued if the clinical
i-mate)response remains poor after 3 mo of therapy.
MonoNessa, Ortho-Cyclen, Previ-

● Decrease in severity of pruritus. Relief usually fem, Sprintecoccurs 1–3 wk after therapy is initiated.
ethinyl estradiol/norgestrel

● Decrease in frequency and severity of di-
(eth-in-il es-tra-dye-ole/nor-jess-arrhea.
trel)
Cryselle, Lo/Ovral 28, Low-Oges-

CONTRACEPTIVES, trel 28, Ogestrel 28
HORMONAL mestranol/norethindrone
MONOPHASIC ORAL (mes-tre-nole/nor-eth-in-drone)
CONTRACEPTIVES Necon 1/50, Norethin 1/50M, Nor-

inyl 1+50, Ortho-Novum 1/50ethinyl estradiol/desogestrel
BIPHASIC ORAL(eth-in-il es-tra-dye-ole/dess-

oh-jes-trel) CONTRACEPTIVES
Apri 28, Desogen, Ortho-Cept, Re- ethinyl estradiol/desogestrelclipsen, Solia (eth-in-il es-tra-dye-ole/dess-
ethinyl estradiol/drospirenone oh-jes-trel)
(eth-in-il es-tra-dye-ole/ Kariva, Mircette
droe-spy-re-nown) ethinyl estradiol/norethindroneYasmin, Yaz (eth-in-il es-tra-dye-ole/nor-
ethinyl estradiol/ethynodiol eth-in-drone)
(eth-in-il es-tra-dye-ole/e-thye- Necon 10/11, Ortho-Novum 10/11
noe-dye-ole)
Kelnor 1/35, Zovia 1/35, Zovia 1/ TRIPHASIC ORAL
50 CONTRACEPTIVES
ethinyl estradiol/levonorgestrel ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/lee-voe- (eth-in-il es-tra-dye-ole/dess-
nor-jes-trel) oh-jes-trel)
Alesse-28, Aviane-28, Lessina- Cesia, Cyclessa, Velivet
28, Levlen-28, Levlite-28,
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INJECTABLE CONTRACEPTIVEethinyl estradiol/levonorgestrel
(eth-in-il ess-tra-dye-ole/lee-voe- medroxyprogesterone
nor-jes-trel) (me-drox-ee-proe-jess-te-rone) CEnpresse, Tri-Levlen, Triphasil 28, Depo-Provera, Depo-subQ Prov-
Trivora 28 era 104

INTRAUTERINECONTRACEPTIVEethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor- levonorgestrel
eth-in-drone) (lee-voe-nor-jess-trel)
Aranelle, Leena, Necon 7/7/7, Nor- Mirena
trel 7/7/7, Ortho-Novum 7/7/7, Vaginal Ring ContraceptiveTri-Norinyl

ethinyl estradiol/etonogestrel
ethinyl estradiol/norgestimate (eth-in-il ess-tra-dye-ole/e-toe-(eth-in-il es-tra-dye-ole/nor-jes-ti- noe-jess-trel)mate) NuvaRingOrtho Tri-Cyclen, Ortho Tri-Cyclen Transdermal ContraceptiveLo, Tri-Nessa, Tri-Previfem, Tri-

ethinyl estradiol/norelgestrominSprintec
(eth-in-il ess-tra-dye-ole/nor-

EXTENDED-CYCLE ORAL el-jess-troe-min)
Ortho EvraCONTRACEPTIVE
Classificationethinyl estradiol/levonorgestrel
Therapeutic: contraceptive hormones(eth-in-il ess-tra-dye-ole/lee-voe-

nor-jess-trel) Pregnancy Category XLybrel, Seasonale, Seasonique
IndicationsPROGESTIN-ONLY ORAL Prevention of pregnancy. Regulation of men-CONTRACEPTIVES strual cycle. Emergency contraception (some
products). Treatment of premenstrual dysphor-norethindrone (nor-eth-in-drone)
ic disorder (Yaz, Yasmin). Management of acneErrin, Camila, Jolivette, Micronor,
in women >14 yr who desire contraception,Nor-Q D
have no health problems, and have failed topical

PROGRESSIVE ESTROGEN treatment.
ORAL CONTRACEPTIVES Action

Monophasic Oral Contraceptives: Provide anorethindrone/ethinyl acetate
fixed dosage of estrogen/progestin over a 21-(nor-eth-in-drone/eth-in-il a-se-tate)
day cycle. Ovulation is inhibited by suppressionEstrostep, Estrostep Fe
of follicle-stimulating hormone (FSH) and lu-
teinizing hormone (LH). May alter cervical mu-CONTRACEPTIVE IMPLANT
cus and the endometrial environment, prevent-

etonorgestrel ing penetration by sperm and implantation of
(e-toe-nor-jess-trel) the egg. Biphasic Oral Contraceptives: Ovu-
Implanon lation is inhibited by suppression of FSH and LH.

May alter cervical mucus and the endometrialEMERGENCY CONTRACEPTIVE environment, preventing penetration by sperm
and implantation of the egg. In addition, smallerlevonorgestrel
dose of progestin in phase 1 allows for prolifer-(lee-voe-nor-jes-trel)
ation of endometrium. Larger amount in phasePlan B
2 allows for adequate secretory development.

� = Canadian drug name.
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Triphasic Oral Contraceptives: Ovulation is Desogestrel (metabolite)—38 ± 20 hr; Dros-
inhibited by suppression of FSH and LH. May al- pirenone —30 hr; Norgestimate (metabo-

lite)—12–20 hr; others—unknown.ter cervical mucus and the endometrial environ-
ment, preventing penetration by sperm and im- TIME/ACTION PROFILE (prevention ofplantation of the egg. Varying doses of estrogen/

pregnancy)progestin may more closely mimic natural hor-
monal fluctuations. Extended-cycle Oral ROUTE ONSET PEAK DURATION
Contraceptives: Provides continuous estro- PO 1 mo 1 mo 1 mo†
gen/progestin for 84 days (365 days for Lybrel), Implant 1 mo 1 mo 5 yr
then off for 7 days, resulting in 4 menstrual peri- Intrauterine 1 mo 1 mo 3 yr

systemods/year (no periods/year for Lybrel). Pro-
IM 1 mo 1 mo 3 mogressive Estrogen Oral Contraceptives:
SC Unk 1 wk 3 moContains constant amount of progestin with 3
†Only during month of taking contraceptiveprogressive doses of estrogen. Progestin-Only

Contraceptives/Contraceptive Implant/In- Contraindications/Precautions
trauterine Levonorgestrel/Medroxypro- Contraindicated in: Pregnancy; History of
gesterone Injection Mechanism not clearly thromboembolic disease (e.g., DVT, PE, MI,
known. May alter cervical mucus and the endo- stroke); Valvular heart disease; Major surgery
metrial environment, preventing penetration by with extended periods of immobility; Diabetes
sperm and implantation of the egg. Ovulation with vascular involvement; Headache with focal
may also be suppressed. Emergency Contra- neurological symptoms; Uncontrolled hyperten-
ceptive Pills (ECPs): Inhibit ovulation/fertil- sion; History of breast, endometrial, or estro-
ization; may also alter tubal transport of sperm/ gen-dependent cancer; Abnormal genital bleed-
egg and prevent implantation. Vaginal Ring, ing; Liver disease; Hypersensitivity to parabens
Transdermal Patch: Inhibits ovulation, de- (injectable only); Intrauterine levonorgestrel
creases sperm entry into uterus, and decreases only—Intrauterine anomaly, postpartum en-
likelihood of implantation. Anti-acne effect dometriosis, multiple sexual partners, pelvic in-
Combination of estrogen/progestin may in- flammatory disease, liver disease, genital acti-
crease sex hormone binding globulin (SHBG) nomycosis, immunosuppression, IV drug
resulting in decreased unbound testosterone, abuse, untreated genitourinary infection, histo-
which may be a cause of acne. Therapeutic Ef- ry of ectopic pregnancy; Some products contain
fects: Prevention of pregnancy. Decreased se- tartrazine and should be avoided in patients with
verity of acne. Decrease in premenstrual dis- known hypersensitivity intolerance; Lactation:
phoric disorder. Avoid use.

Use Cautiously in: History of cigarette smok-Pharmacokinetics
ing or age >30–35 yr (increased risk of cardio-Absorption: Ethinyl estradiol—rapidly ab-
vascular or thromboembolic phenomenon);sorbed; norethindrone—65% absorbed; De-
Presence of other cardiovascular risk factorssogesrtrel and levonorgestrel—100% ab-
(obesity, hyperglycemia, elevated lipids, hyper-sorbed. Others are well absorbed after oral
tension); History of diabetes mellitus, bleedingadministration. Slowly absorbed from implant,
disorders, concurrent anticoagulant therapy orsubcutaneous, or IM injection. Some absorp-
headaches; Pedi: Should not be used before me-tion follows intrauterine implantation.
narche.Distribution: Unknown.

Protein Binding: Ethinyl estradiol—97– Adverse Reactions/Side Effects
98%. Drospirenone—97%. CNS: depression, migraine headache. EENT:
Metabolism and Excretion: Ethinyl estra- contact lens intolerance, optic neuritis, retinal
diol and norethindrone—undergo extensive thrombosis. CV: CEREBRAL HEMORRHAGE, CEREBRAL
first-pass hepatic metabolism. Mestranol—is THROMBOSIS, CORONARY THROMBOSIS, PULMONARY EMBO-
rapidly converted to ethinyl estradol. Desoges- LISM, edema, hypertension, Raynaud’s phenome-
trel—is rapidly metabolized to 3-keto-deso- non, thromboembolic phenomena, thrombo-
gestgrel, the active metabolite. Most agents are phlebitis. GI: abdominal cramps, bloating,
metabolized by the liver. cholestatic jaundice, gallbladder disease, liver
Half-life: Ethinyl estradiol—6–20 hr; Levo- tumors, nausea, vomiting. GU: amenorrhea,
norgestrel—45 hr; Norethindrone—5–14 hr; breakthrough bleeding, dysmenorrhea, spot-
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ting. Intrauterine levonorgestrel only—uter- gin again. Some regimens contain 7 placebo
ine imbedment/uterine rupture. Derm: melas- tablets for 28-day regimen.
ma, rash. Endo: hyperglycemia. MS: Injectable Triphasic Oral Contraceptivesmedroxyprogesterone only—bone loss. Misc: C

PO (Adults): Progestin amount varies through-weight change.
out 21-day cycle. Estrogen component stays the

Interactions same or may vary. Some regimens contain 7 pla-
Drug-Drug: Oral contraceptive efficacy may be cebo tablets for 28-day regimen.
� by penicillins, chloramphenicol, barbi-

Extended-cycle Contraceptiveturates, chronic alcohol use, carbamaze-
pine oxcarbazepine, felbamate, systemic PO (Adults): Seasonale and Seasonique Start
corticosteroids, phenytoin, topiramate, taking first active pill on first Sunday after men-
primidone, modafinil, rifampin, rifabutin, ses start (if first day is Sunday, start then), con-
some protease inhibitor antiretrovirals tinue for 84 days of active pill, followed by 7
(including ritonavir), or tetracyclines. May days of placebo tablets, then resume 84/7 cycle
� effects/risk of toxicity of some benzodiaze- again. For Lybrel, begin taking the first pill dur-
pines, beta blockers, corticosteroids, cy- ing the first day of the menstrual cycle and start
closporine, and theophylline. � risk of he- the next pack the day after the previous pack
patic toxicity with dantrolene (estrogen only). ends.
Indinavir, itraconazole, ketoconazole, flu-

Progestin-Only Oral Contraceptivesconazole, and atorvastatin may � effects/
PO (Adults): Start on first day of menses. Tak-risk of toxicity. Smoking � risk of thrombo-
en daily and continuously.embolic phenomena (estrogen only). May �

levels of acetaminophen, temazepam, la- Progressive Estrogen Oral Contraceptives
motrigine, lorazepam, oxazepam, or mor- PO (Adults): Estrogen amount increases q 7phine. Drosperinone—containing products

days throughout 21-day cycle. Progestin com-only—concurrent use with NSAIDs, potassi-
ponent stays the same. Some regimens contain 7um-sparing diuretics, potasssium supple-
placebo tablets for 28-day regimen.ments, ACE inhibitors, or angiotensin II

receptor antagonists may result in hyperka- Emergency Contraceptive
lemia. PO (Adults and Adolescents): Given within
Drug-Natural Products: Concomitant use 72 hr of unprotected intercourse and repeated
with St. John’s wort may � contraceptive effi- 12 hr later. Plan B—1 tablet followed by 1
cacy and cause breakthrough bleeding and ir- more tablet 12 hr later; Ovral—2 white tablets
regular menses. followed by 2 more white tablets 12 hr later; Lo/

Ovral—4 white tablets followed by 4 moreRoute/Dosage
white tablets 12 hr later; Levlen, Nordette—4

Monophasic Oral Contraceptives light orange tablets followed by 4 more light or-
PO (Adults): On 21-day regimen, take first tab- ange tablets 12 hr later; Triphasil, Tri-Lev-
let on first Sunday after menses begins (take on len—4 yellow tablets followed by 4 more yellow
Sunday if menses begins on Sunday) for 21 days, tablets 12 hr later.
then skip 7 days and begin again. Regimen may

Injectable Contraceptivealso be started on first day of menses, continue
medroxyprogesterone (Depo-Provera)for 21 days, then skip 7 days and begin again.

Some regimens contain 7 placebo tablets, so IM (Adults): 150 mg within first 5 days of men-
that 1 tablet is taken every day for 28 days. ses or within 5 days postpartum, if not breast-

feeding. If breastfeeding, give 6 wk postpartum;Biphasic Oral Contraceptives
repeat q 3 mo.

PO (Adults): Given in 2 phases. First phase is
medroxyprogesterone (Depo-Sub Q Provera10 days of smaller amount of progestin. Second
104)phase is larger amount of progestin. Amount of

estrogen remains constant for same length of Subcut (Adults): 104 mg within first 5 days of
time (total of 21 days), then skip 7 days and be- menses or within 5 days postpartum, if not

� = Canadian drug name.
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breastfeeding. If breastfeeding, give 6 wk post- Medroxyprogesterone
Injectable IM: 150 mg/ml. Injectable Sub-partum; repeat q 12–14 wk.
cutaneous: 104 mg/0.65 ml (in pre-filled sy-

Vaginal Ring Contraceptive ringes).
Vag (Adults): One ring inserted on or prior to Vaginal Ring Contraceptive
day 5 of menstrual cycle. Ring is left in place for Ring: delivers 0.015 mg ethinyl estradiol and
3 wk, then removed for 1 wk, then a new ring is 0.120 mg etonogestrel/day. Cost: $289.95/6
inserted. rings.
Transdermal Patch Transdermal Patch

Patch: contains 0.75 mg ethinyl estradiol and 6Transdermal (Adults): Patch is applied on
mg of norelgestromin; releases 20 mg ethinylday 1 of menstrual cycle (or convenient day in
estradiol/150 mg norelgestromin per 24 hr.first week), changed weekly thereafter for 3
Cost: $299.95/18 patches.weeks. Week 4 is patch-free. Cycle is then re-

peated.
NURSING IMPLICATIONS

Acne
AssessmentPO (Adults): Ortho Tri-Cyclen only, taken daily
● Assess blood pressure before and periodical-for 21 days, off for 7 days.

ly during therapy.
Availability ● Acne: Assess skin lesion before and periodi-

cally during therapy.Combination Estrogen/Progestin Oral
● Lab Test Considerations: Monitor hepat-Contraceptives

ic function periodically during therapy.Oral contraceptive tablets: Usually in month-
● Estrogens only—May cause � serum glu-ly packs with enough (21) active tablets to com-

cose, sodium, triglyceride, VHDL, total cho-plete a 28-day cycle. Some contain 7 inert tab-
lesterol, prothrombin, and factors VII, VIII,lets to complete the cycle with or without
IX, and X levels. May cause � LDL and anti-supplemental iron. Cost: Apri—$179.93/6
thrombin III levels.cycles; Estrostep Fe—$354.26/6 cycles; Fem-

● May cause false interpretations of thyroidcon Fe—$338.97/6 cycles; Kariva—$239.94/
function tests.6 cycles; Levora—$151.94/6 cycles; Low-

● Progestins only—May cause � LDL con-Ogestrel—$151.94/6 cycles; Necon 0.5/35—
centrations. May cause � serum alkaline$125.95/6 cycles; Ovcon 35—$322.44/6 cy-
phosphatase and HDL concentrations.cles; Sprintec—$143.10/6 cycles; Tri-Nes-

sa—$137.94/6 cycles; Trivora-28—$139.94/ Potential Nursing Diagnoses
6 cycles; Yasmin—$299.90/6 cycles; Yaz— Noncompliance (Patient/Family Teaching)
$307.96/6 cycles.

Implementation
Extended-cycle Contraceptive

● PO: Oral doses may be administered with or
Tablets: Seasonale– 84 active tablets contain- immediately after food to reduce nausea.
ing 0.03 mg ethinyl estradiol and 0.15 mg levo- Chewable tablets may be swallowed whole or
norgestrel and 7 inactive tablets, Seasonique- chewed; if chewed follow with 8 ounces of
active tablets containing 0.03 mg ethinly liquid.
estradiol, 0.15 mg levonorgestrel, and 7 inactive

● For extended-cycle tablets, Seasonale or Sea-
tablets containing 0.01 mg ethinyl estradiol, Ly- sonique—take active tablets for 84 days and
brel—28 active tablets containing 0.09 mg le- followed by the placebo tablets for 7 days; for
vonorgestrel and 0.02 mg ethinyl estradiol. Lybrel—Take 1 pill each day for 28 days,
Cost: Lybrel—$49.99/28 tablets; Seasonale— then start the next set of pills daily for the next
$181.98/91 tablets; Seasonique—$165.98/91 28 days.
tablets.

● Subcut: Shake vigorously before use to form
Levonorgestrel a uniform suspension. Inject slowly (over 5–
Emergency contraceptives: 2 tablets contain- 7 seconds) at a 45° angle into fatty area of an-
ing 0.75 mg levonorgestrel (Plan B). Implant: terior thigh or abdomen every 12 to 14 wks. If
Rod contains 68 mg etonogestrel. Intrauterine more than 14 wks elapse between injections,
system: contains 52 mg levonorgestrel (re- rule out pregnancy prior to administration.
leases 20 mcg/day). Do not rub area after injection.
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● When switching from other hormonal contra- a nonhormonal method of contraception un-
til she has taken the first 7 days of active tab-ceptives, administer within dosing period (7
lets. Each 91-day cycle should start on thedays after taking last active pill, removing

Csame day of the week. If started later than thepatch or ring, or within the dosing period for
proper day or 2 or more days are missed, aIM injection).
second nonhormonal method of contracep-● IM: Shake vial vigorously just before use to
tion should be used until she has taken theensure uniform suspension. Administer deep
pink tablet for 7 days. Transient spotting orIM into gluteal or deltoid muscle. If period
bleeding may occur. If bleeding is persistentbetween injections is >14 wk, determine that
or prolonged, notify health care professional.patient is not pregnant before administering

● Advise patient taking extended cycle tabletsthe drug.
that spotting or light bleeding may occur, es-● Injectable medroxyprogesterone may lead to
pecially during first 3 months. Continue med-bone loss, especially in women younger than
ication; notify health care professional if21 years. Injectable medroxyprogesterone
bleeding lasts >7 days.should be used for >2 years only if other

● Advise patient of the need to use another formmethods of contraception are inadequate. If
of contraception for the first 3 wk when be-used long term, women should use supple-
ginning to use oral contraceptives.mental calcium and vitamin D, and monitor

● Advise patient that a second method of birthbone mineral density.
control also should be used during each cyclePatient/Family Teaching in which any of the following are used: Oral

● Instruct patient to take oral medication as di- contraceptives—ampicillin, corticoste-
rected at the same time each day. Pills should roids, antiretroviral protease inhibitors, bar-
be taken in proper sequence and kept in the biturates, carbamazepine, chloramphenicol,
original container. Advise patient not to skip dihydroergotamine, corticosteroids (system-
pills even if not having sex very often. ic), mineral oil, oral neomycin, oxcarbaza-

● If single daily dose is missed: Take as soon pine, penicillin V, phenylbutazone, primi-
as remembered; if not until next day, take 2 done, rifampin, sulfonamides, tetracyclines,
tablets and continue on regular dosing sched- topiramate, or valproic acid.
ule. If 2 days in a row are missed: Take 2

● Explain dose schedule and maintenance rou-
tablets a day for the next 2 days and continue tine. Discontinuing medication suddenly may
on regular dosing schedule, using a second cause withdrawal bleeding.
method of birth control for the remaining cy-

● If nausea becomes a problem, advise patient
cle. If 3 days in a row are missed: Discontin- that eating solid food often provides relief. If
ue medication and use another form of birth nausea persists or vomiting or diarrhea oc-
control until period begins or pregnancy is cur, use a nonhormonal method of contra-
ruled out; then begin a new cycle of tablets. ception and notify health care professional.
For 28-day dosing schedule: If schedule is ● Advise patient to report signs and symptoms
followed for first 21 days and 1 dose is missed of fluid retention (swelling of ankles and feet,
of the last 7 tablets, it is important to take the weight gain), thromboembolic disorders
1st tablet of next month’s cycle on the regu- (pain, swelling, tenderness in extremities,
larly scheduled day. headache, chest pain, blurred vision), mental

● Advise patient taking Seasonale or Sesonique depression, hepatic dysfunction (yellowed
extended-cycle tablets that withdrawal skin or eyes, pruritus, dark urine, light-col-
bleeding should occur during the 7 days fol- ored stools), or abnormal vaginal bleeding.
lowing discontinuation of the active tablets. If Women with a strong family history of breast
withdrawal bleeding does not occur, notify cancer, fibrocystic breast disease, abnormal
health care professional. Advise patient tak- mammograms or cervical dysplasia should
ing Lybrel that no withdrawal bleeding should be monitored for breast cancer at least yearly.
occur. ● Instruct patient to stop taking medication and

● For initial use of Seasonale or Seasonique notify health care professional if pregnancy is
extended cycle tablets, caution patient to use suspected.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Caution patient that cigarette smoking during so it sticks to itself and throw away. Apply new
estrogen therapy may increase risk of serious patches to a new spot to prevent skin irrita-
side effects, especially for women over age tion; may be applied in same anatomic area.
35. ● Following patch-free week, apply a new patch

● Caution patients to use sunscreen and protec- on Patch Change Day, the day after Day 28,
tive clothing to prevent increased pigmen- no matter when the menstrual cycle begins.
tation. ● If patch becomes partially or completely de-

● Caution patient that oral contraceptives do tached for less than 1 day, reapply patch or
not protect against HIV or other sexually apply new patch. If patch is detached for
transmitted diseases. more than 1 day, apply a new patch immedi-

● Advise patient to notify health care profes- ately and use a nonhormonal form of contra-
sional of medication regimen before treat- ception for the next 7 days. Cycle will now
ment or surgery. start over with a new Patch Change Day. If

● Emphasize the importance of routine follow- patch is no longer sticky, apply a new patch;
up physical exams including blood pressure; do not use tape or wraps to keep patch in
breast, abdomen, and pelvic examinations; place.
and Papanicolaou smears every 6–12 mo. ● If patch is not changed on Patch Change Day

● IM, Subcut Advise patient to maintain ade- in the first week of the cycle, apply new patch
quate amounts of dietary calcium and vitamin immediately upon remembering and use a
D to help prevent bone loss. nonhormonal method of contraception for

● Transdermal: Instruct patient on applica- next 7 days. If patch change is missed in for 1
tion of patch. First patch should be applied or 2 days during Week 2 or 3, apply new
within 24 hrs of menstrual period. If applied patch immediately and apply next patch on
after day 1 of menstrual period, a nonhor- usual Patch Change Day. No backup contra-
monal method of contraception should be ception is needed. If patch change is missed
used for the next 7 days. Day of application for more than 2 days during Week 2 or 3, stop
becomes Patch Change Day. Patches are the cycle and start a new 4-wk contraceptive
worn for 1 wk and changed on the same day cycle by applying new patch immediately and
of each wk for 3 wks. Week 4 is patch-free. using a nonhormonal method of contracep-
Withdrawal bleeding is expected during this tion for the next 7 days. If patch is not re-
time. moved on Patch Change Day in Week 4, re-

● Apply patch to clean, dry, intact, healthy skin move as soon as remembered and start next
on buttock, abdomen, upper outer arm, or cycle on usual Patch Change Day. No addi-
upper torso in a place where it won’t be tional contraception is needed.
rubbed by tight clothing. Do not place on skin ● NuvaRing: If a hormonal contraceptive
that is red, irritated, or cut, and do not place was not used in the past month, insert Nu-
on breasts. Do not apply make-up, creams, vaRing between Days 1 and 5 of the menstru-
lotions, powders, or other topical products to al cycle (Day 1 = first day of menstrual peri-
area of patch application. od), even if bleeding has not finished. Use a

● To apply patch open foil pouch by tearing nonhormonal method of birth control other
along edge using fingers. Peel pouch apart than a diaphragm during the first 7 days of
and open flat. Grasp a corner of the patch ring use. If switching from a combination
firmly and remove gently from foil pouch. Use estrogen/progesterone oral contraceptive,
fingernail to lift one corner of the patch and insert NuvaRing any time during first 7 days
peel patch and the plastic liner off the foil lin- after last tablet and no later than the day a
er. Do not remove clear liner as patch is re- new pill cycle would have started. No extra
moved. Peel away half of the clear liner with- birth control is needed. If switching from a
out touching sticky surface. Apply the sticky mini-pill, start using NuvaRing on any day of
surface and remove the rest of the liner. Press the month; do not skip days between last pill
down firmly with palm of hand for 10 sec- and first day of NuvaRing use. If switching
onds; make sure the edges stick well. from an implant, start using NuvaRing on

● On Patch Change Day remove patch and ap- same day implant is removed. If switching
ply new one immediately. Used patch still from an injectable contraceptive, start us-
contains some active hormones; fold in half ing NuvaRing on the day when next injection
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is due. If switching from a progestin-con- of contraception, other than a diaphragm,
taining IUD, start using NuvaRing on the must be used for the next 7 days.
same day as IUD is removed. A nonhormonal Evaluation/Desired Outcomes Cmethod of contraception, other than the dia-

● Prevention of pregnancy.phragm, should be used for the first 7 days of
● Regulation of the menstrual cycle.NuvaRing use when switching from the mini-
● Decrease in acne.pill, implant, injectable contraceptive, or
● Decrease in symptoms of premenstrual dys-IUD.

phoric disorder.
● NuvaRing comes in a reclosable foil pouch.

Instruct patient to wash hands, then remove
NuvaRing from pouch; keep pouch for ring CORTICOSTEROIDSdisposal. Using the position of comfort (lying (INHALATION)down, squatting, or standing with one leg
up), hold NuvaRing between thumb and in- beclomethasone
dex finger and press opposite sides of the ring (be-kloe-meth-a-sone)
together. Gently push folded ring into vagina. QVAR
Exact position is not important for function of

budesonide (byoo-dess-oh-nide)NuvaRing. Most women do not feel Nuva-
PulmicortRing once it is in place. If discomfort is felt,

NuvaRing may not be inserted far enough flunisolide (floo-niss-oh-lide)
into vagina; use finger to push further into va- AeroBid, Aerospan
gina. There is no danger of NuvaRing being

fluticasone (floo-ti-ka-sone)pushed in too far or getting lost. Once in-
Flovent, Flovent HFAserted, leave NuvaRing in place for 3 wks.

● Remove ring 3 wks after insertion on same mometasone (mo-met-a-sone)
day and time of insertion. Remove by hooking Asmanex
finger under forward rim or by holding ring

triamcinolonebetween index and middle finger and pulling
(trye-am-sin-oh-lone)out. Place ring in foil pouch and dispose; do
Azmacortnot throw in toilet. Menstrual period will usu-

ally start 2–3 days after ring is removed and Classification
may not have finished before next ring is in- Therapeutic: antiasthmatics, cortico-

steroidsserted. To continue contraceptive protection,
Pharmacologic: corticosteroids (inhalation)new ring must be inserted 1 wk after last one

was removed, even if menstrual period has
Pregnancy Category B (budesonide), Cnot stopped.
(all others)

● If NuvaRing slips out of vagina and has been
out less than 3 hrs, contraceptive protection

Indicationsis still in place. NuvaRing can be rinsed in
Maintenance treatment of asthma as prophylac-cool to tepid water and should be reinserted
tic therapy. May decrease the need for or elimi-as soon as possible. If ring is lost, insert a new
nate use of systemic corticosteroids in patientsring and continue same schedule as lost ring.
with asthma.If NuvaRing has been out of vagina for more

than 3 hrs, a nonhormonal method of contra- Action
ception, other than a diaphragm, should be Potent, locally acting anti-inflammatory and im-
used for the next 7 days. mune modifier. Therapeutic Effects: De-

● If NuvaRing has been left in for an extra wk creased frequency and severity of asthma at-or less (4 wks total or less), remove and in- tacks. Improves asthma symptoms.sert a new ring after a 1-wk ring-free break. If
PharmacokineticsNuvaRing has been left in place for more
Absorption: Beclomethasone—20%; bude-than 4 wks, woman should check to be sure

she is not pregnant. A nonhormonal method sonide—39% (Turbuhaler), 6–13% (Flexhal-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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er), 6% (Respules); flunisolide—40%; fluti- dysphonia, hoarseness, cataracts, nasal conges-
casone—<7%(aerosol), 18% (powder); tion, pharyngitis, sinusitis. Resp: broncho-
mometasone—<1%; triamcinolone—25%. spasm, cough, wheezing. GI: diarrhea, dry
Action is primarily local after inhalation. mouth, dyspepsia, esophageal candidiasis, taste
Distribution: 10–25% is deposited in airways disturbances, nausea. Endo: adrenal suppres-
if a spacer device is not used. All cross the pla- sion (increased dose, long-term therapy only),
centa and enter breast milk in small amounts. decreased growth (children). MS: back pain.
Metabolism and Excretion: Beclometha- Misc: CHURG-STRAUSS SYNDROME.
sone—after inhalation, beclomethasone dipro- Interactionspionate is converted to beclomethasone mono- Drug-Drug: Ketoconazole � levels of bude-propionate, an active metabolite that adds to its

sonide, fluticasone, and mometasone. Ritona-potency, primarily excreted in feces (<10% ex-
vir � levels of budesonide and fluticasone;creted in urine; budenoside, flunisolide, fluti-
avoid using with fluticasone. Itraconazole,casone, mometasone, and triamcinolone—
clarithromycin, and erythromycin � levelsmetabolized by the liver after absorption from
of budesonide.lungs. Budenoside—60% excreted in urine,
Route/Dosage40% in feces; flunisolide—50% excreted in

urine, 50% in feces; fluticasone—primarily Beclomethasoneexcreted in feces (<5% excreted in urine);
Inhaln (Adults and Children ≥12 yr): Pre-mometasone—75% excreted in feces; triam-
viously on bronchodilators alone—40–80cinolone—40% excreted in urine, 60% in
mcg twice daily (not to exceed 320 mcg twicefeces.
daily); Previously on inhaled corticoste-Half-life: Beclomethasone—2.8 hr; budeso-
roids—40–160 mcg twice daily (not to exceednide—2–3.6 hr; flunisolide—1.8 hr; fluti-
320 mcg twice daily).casone—7.8 hr; mometasone—5 hr; triam-
Inhaln (Children 5–11 yr): Previously oncinolone—88 min.
bronchodilators alone—40 mcg twice daily

TIME/ACTION PROFILE (improvement in (not to exceed 80 mcg twice daily); Previously
symptoms) on inhaled corticosteroids—40 mcg twice

daily (not to exceed 80 mcg twice daily).
ROUTE ONSET PEAK DURATION

Budesonide (Pulmicort Turbuhaler)Inhalation within 24 hr‡ 1–4 wk† unknown
Inhaln (Adults): Previously on bronchodila-†Improvement in pulmonary function; decreased airway
tors alone—200–400 mcg (1–2 inhalations)responsiveness may take longer
twice daily (not to exceed 2 inhalations twice‡2-8 days for budesonide Respule
daily); Previously on other inhaled corticoste-

Contraindications/Precautions roids—200–400 mcg (1–2 inhalations) twice
Contraindicated in: Some products contain daily (not to exceed 4 inhalations twice daily);
chlorofluorocarbon (CFC) propellants, alcohol, Previously on oral corticosteroids—400–800
or lactose and should be avoided in patients mcg (2–4 inhalations) twice daily (not to ex-
with known hypersensitivity or intolerance; ceed 4 inhalations twice daily).
Acute attack of asthma/status asthmaticus. Inhaln (Children ≥6 yr): Previously on
Use Cautiously in: Active untreated infections; bronchodilators alone—200 mcg (1 inhala-
Diabetes or glaucoma; Underlying immunosup- tion) twice daily (not to exceed 2 inhalations
pression (due to disease or concurrent thera- twice daily); Previously on other inhaled cor-
py); Systemic corticosteroid therapy (should ticosteroids—200 mcg (1 inhalation) twice
not be abruptly discontinued when inhalation daily (not to exceed 2 inhalations twice daily);
therapy is started; additional corticosteroids Previously on oral corticosteroids—Not to ex-needed in stress or trauma); Hepatic dysfunc- ceed 400 mcg (2 inhalations) twice daily.tion (fluticasone); OB, Lactation: Safety not es-
tablished; Pedi: Children (prolonged or high- Budesonide (Pulmicort Flexhaler)
dose therapy may lead to complications). Inhaln (Adults): 180–360 mcg twice daily

(not to exceed 720 mcg twice daily).Adverse Reactions/Side Effects
Inhaln (Children 6–17 yr): 180–360 mcgCNS: headache, agitation, depression, diz-

ziness, fatigue, insomnia, restlessness. EENT: twice daily (not to exceed 360 mcg twice daily).
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Budesonide (Pulmicort Respules) itially, may be � up to 100 mcg twice daily;
Previously on other inhaled corticoste-Inhaln (Children 1–8 yr): —Previously on
roids—50 mcg twice daily, may be � up tobronchodilators alone—0.5 mg once daily or

C100 mcg twice daily.0.25 mg twice daily (not to exceed 0.5 mg/day);
Previously on other inhaled corticoste- Mometasone
roids—0.5 mg once daily or 0.25 mg twice dai- Inhaln (Adults and Children >12 yr): Pre-
ly (not to exceed 1 mg/day); Previously on oral viously on bronchodilators or other inhaled
corticosteroids—1 mg once daily or 0.5 mg corticosteroids—220 mcg (1 inhalation) once
twice daily (not to exceed 1 mg/day). daily, up to 440 mcg/day as a single dose or 2 di-

vided doses; Previously on oral corticoste-Flunisolide
roids—440 mcg (2 inhalations) twice dailyAerobid and Aerospan inhalers are not in-
(not to exceed 880 mcg/day).terchangeable; the dosage changes when

switching from one product to another Triamcinolone
Inhaln (Adults and Children >15 yr [Aero- Inhaln (Adults and Children >12 yr): 200
bid/Aerobid-M Inhaler]): 500 mcg (2 inha- mcg (2 inhalations) 3–4 times daily or 400 mcg
lations) twice daily (not to exceed 4 inhalations (4 inhalations) twice daily (not to exceed 16 in-
twice daily). halations/day).
Inhaln (Adults and Children ≥12 yr [Aer- Inhaln (Children 6–12 yr): 100–200 mcg
ospan Inhaler]): 160 mcg (2 inhalations) (1–2 inhalations) 3–4 times daily or 200–400
twice daily (not to exceed 4 inhalations twice mcg (2–4 inhalations) twice daily (not to ex-
daily). ceed 12 inhalations/day).
Inhaln (Children 6–15 yr [Aerobid/Aero- Availabilitybid-M Inhaler]): 500 mcg (2 inhalations)

Beclomethasonetwice daily (not to exceed 2 inhalations twice
Inhalation aerosol: 40 mcg/metered inhala-daily).
tion in 7.3-g canister (delivers 100 metered in-Inhaln (Children 6–11 yr [Aerospan In-
halations), 80 mcg/metered inhalation in 7.3-ghaler]): 80 mcg (1 inhalation) twice daily (not
canister (delivers 100 metered inhalations).to exceed 2 inhalations twice daily).
Cost: 40 mcg/metered inhalation $41.32/7.3-g

Fluticasone (Aerosol Inhaler) canister; 80 mcg metered inhalation $52.04/
Inhaln (Adults and Children ≥12 yr): Pre- 7.3-g canister.
viously on bronchodilators alone—88 mcg Budesonide
twice daily initially, may be � up to 440 mcg Inhalation powder (Turbuhaler): 200 mcg/
twice daily; Previously on other inhaled corti- metered inhalation (delivers 200 metered inha-
costeroids—88–220 mcg twice daily initially, lations). Inhalation powder (Flexhaler): 90
may be � up to 440 mcg twice daily; Previous- mcg/metered inhalation (delivers 60 metered
ly on oral corticosteroids—440 mcg twice dai- inhalations), 180 mcg/metered inhalation (de-
ly initially, may be � up to 880 mcg twice daily. livers 120 metered inhalations). Inhalation
Inhaln (Children 4–11 yr): 88 mcg twice suspension (Respules): 0.25 mg/2 ml in sin-
daily (not to exceed 88 mcg twice daily). gle-dose ampules (5 ampules/envelope), 0.5

mg/2 ml in single-dose ampules (5 ampules/en-Fluticasone (Dry Powder Inhaler)
velope). Cost: 0.25 mg/2 ml $158.99/20 am-Inhaln (Adults and Children ≥12 yr): Pre-
pules, 0.5 mg/2 ml $187.00/30 ampules.viously on bronchodilators alone—100 mcg

twice daily initially, may be � up to 500 mcg Flunisolide
twice daily; Previously on other inhaled corti- Inhalation aerosol (Aerobid): 250 mcg/me-
costeroids—100–250 mcg twice daily initially, tered inhalation in 7-g canisters (delivers 100
may be � up to 500 mcg twice daily; Previous- metered inhalations). Inhalation aerosol-
ly on oral corticosteroids—500–1000 mcg menthol (Aerobid-M): 250 mcg/metered in-
twice daily. halation in 7-g canisters (delivers 100 metered
Inhaln (Children 4–11 yr): Previously on inhalations). Inhalation aerosol (Aeros-
bronchodilators alone—50 mcg twice daily in- pan): 80 mcg/metered inhalation in 5.1-g can-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnosesisters (delivers 60 metered inhalations) or 8.9-g
Ineffective airway clearance (Indications)canisters (delivers 120 metered inhalations).
Risk for infection (Side Effects)Fluticasone
Deficient knowledge, related to medication reg-Inhalation aerosol (Flovent-HFA): 44 mcg/
imen (Patient/Family Teaching)metered inhalation in 10.6-g canisters (delivers
Implementation120 metered inhalations), 110 mcg/metered in-
● After the desired clinical effect has been ob-halation in 12-g canisters (delivers 120 metered

tained, attempts should be made to decreaseinhalations), 220 mcg/metered inhalation in
dose to lowest amount required to control12-g canisters (delivers 120 metered inhala-
symptoms. Gradually decrease dose every 2–tions). Cost: 44 mcg/inhalation $90.00/inhal-
4 wk as long as desired effect is maintained. Ifer, 110 mcg/inhalation $118.99/inhaler, 220
symptoms return, dose may briefly return tomcg/inhalation $193.52/inhaler. Powder for
starting dose. Inhaln: Allow at least 1 mininhalation (Flovent Diskus): 50 mcg, 100
between inhalations.mcg, 250 mcg. In combination with: sal-

meterol (Advair). See Appendix B. Patient/Family Teaching
Mometasone ● Advise patient to take medication as directed.
Powder for inhalation (Twisthaler): 220 Take missed doses as soon as remembered

unless almost time for next dose. Advise pa-mcg units in packages of 14, 30, 60 and 120 in-
tient not to discontinue medication withouthalation units.
consulting health care professional; gradualTriamcinolone
decrease is required.Inhalation aerosol: 100 mcg/metered inhala-

● Advise patients using inhalation corticoste-tion in 20-g canister (delivers 240 metered in-
roids and bronchodilator to use bronchodila-halations).
tor first and to allow 5 min to elapse before
administering the corticosteroid, unless oth-NURSING IMPLICATIONS
erwise directed by health care professional.

Assessment ● Advise patient that inhalation corticosteroids
● Monitor respiratory status and lung sounds. should not be used to treat an acute asthma

Pulmonary function tests may be assessed pe- attack but should be continued even if other
riodically during and for several months after inhalation agents are used.
a transfer from systemic to inhalation cortico- ● Patients using inhalation corticosteroids to
steroids. control asthma may require systemic cortico-

● Assess patients changing from systemic corti- steroids for acute attacks. Advise patient to
costeroids to inhalation corticosteroids for use regular peak flow monitoring to deter-
signs of adrenal insufficiency (anorexia, nau- mine respiratory status.
sea, weakness, fatigue, hypotension, hypogly- ● Caution patient to avoid smoking, known al-
cemia) during initial therapy and periods of lergens, and other respiratory irritants.
stress. If these signs appear, notify physician ● Advise patient to notify physician if sore throat
or other health care professional immediate- or sore mouth occurs.
ly; condition may be life-threatening. ● Instruct patient whose systemic corticoste-

● Monitor for withdrawal symptoms (joint or roids have been recently reduced or with-
muscular pain, lassitude, depression) during drawn to carry a warning card indicating the
withdrawal from oral corticosteroids. need for supplemental systemic corticoste-

● Monitor growth rate in children receiving roids in the event of stress or severe asthma
chronic therapy; use lowest possible dose. attack unresponsive to bronchodilators.

● Lab Test Considerations: Periodic adre- ● Metered-Dose Inhaler: Instruct patient in
nal function tests may be ordered to assess the proper use of the metered-dose inhaler.
degree of hypothalamic-pituitary-adrenal Most inhalers require priming before first
(HPA) axis suppression in chronic therapy. use. Shake inhaler well. Exhale completely,
Children and patients using higher than rec- and then close lips firmly around mouth-
ommended doses are at highest risk for HPA piece. While breathing in deeply and slowly,
suppression. press down on canister. Hold breath for as

● May cause � serum and urine glucose con- long as possible to ensure deep instillation of
centrations if significant absorption occurs. medication. Remove inhaler from mouth and

Copyright © 2008 by F.A. Davis



CORTICOSTEROIDS (NASAL) 347

breathe out gently. Allow 1–2 min between or after all blisters have been used (whichev-
er comes first).inhalations. Rinse mouth with water or

● Asmanex Twisthaler: Advise patient to re-mouthwash after each use to minimize fungal
Cmove cap while device is in upright position.infections, dry mouth, and hoarseness. Clean

To administer dose, exhale fully, then placethe mouthpiece weekly with clean, dry tissue
mouthpiece between lips and inhale deeplyor cloth. Do not place in water (see Appendix
and forcefully. Remove device from mouthD).
and hold breath for 10 sec before exhaling● Pulmicort Turbuhaler and Flexhaler:
(do not exhale into mouthpiece). Wipe theAdvise patient to follow instructions supplied.
mouthpiece dry, if necessary, and replace theBefore first-time use, prime unit by turning
cap on the device. Rinse mouth with water.cover and lifting off; hold upright with mouth-
Advise patient to discard twisthaler 45 dayspiece up and twist brown grip fully to right,
from opening or when dose counter readsthen fully to left until it clicks. To administer
‘‘00’’, whichever comes first.dose, hold upright, twist brown grip fully to

right, then fully to left until it clicks. Turn Evaluation/Desired Outcomes
head away from inhaler and exhale (do not ● Management of the symptoms of chronic
blow into inhaler). Do not shake inhaler. asthma.
Place mouthpiece between lips and inhale ● Improvement in symptoms of asthma.
deeply and forcefully. Remove inhaler from
mouth and exhale (do not exhale into mouth-

CORTICOSTEROIDS (NASAL)piece). Repeat procedure if 2nd dose re-
quired. Replace cover; rinse mouth with wa- beclomethasone
ter (do not swallow). (be-kloe-meth-a-sone)

● Pulmicort Respules: Administer with a jet Beconase AQ, �Rivanase AQ
nebulizer connected to adequate air flow,

budesonide (byoo-dess-oh-nide)equipped with a mouthpiece or face mask.
Rhinocort AquaAdjust face mask to avoid exposing eyes to ne-

bulized medication. Wash face after use of ciclesonide (sye-kles-oh-nide)
face mask. Ultrasonic nebulizers are not ade- Omnaris
quate for administration and not recom-

flunisolide (floo-niss-oh-lide)mended. Store respules upright, away from
Nasarel, �Rhinalarheat and protected from light. Do not refrig-

erate or freeze. Respules are stable for 2 wks fluticasone (floo-ti-ka-sone)
at room temperature after opening aluminum Flonase, Veramyst
foil envelope. Open respules must be used mometasone (moe-met-a-sone)promptly. Unused respules should be re- Nasonexturned to aluminum foil envelope.

● Flovent Diskus: Do not use with a spacer. triamcinolone
Exhale completely and then close lips firmly (trye-am-sin-oh-lone)
around mouthpiece. While breathing in deep- Nasacort AQ
ly and slowly, press down on canister. Hold

Classificationbreath for as long as possible to ensure deep Therapeutic: corticosteroids
instillation of medication. Remover inhaler Pharmacologic: corticosteroids (nasal)
from mouth and breathe out gently. Allow 1–

Pregnancy Category B (budesonide), C2 min between inhalations. After inhalation,
rinse mouth with water and spit out (see Ap- (all others)
pendix D). Never wash the mouthpiece or any
part of the Diskus inhaler. Discard Diskus in- Indications
haler device 6 wks (50-mcg strength) or 2 Seasonal or perennial allergic rhinitis. Nonal-
mo (100-mcg and 250-mcg strengths) after lergic rhinitis (fluticasone). Treatment of nasal
removal from protective foil overwrap pouch polyps.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



348 CORTICOSTEROIDS (NASAL)

Action Adverse Reactions/Side Effects
CNS: dizziness, headache. EENT: epistaxis, na-Potent, locally acting anti-inflammatory and im-
sal burning, nasal irritation, nasal congestion,mune modifier. Therapeutic Effects: � in
pharyngitis, rhinorrhea, sneezing, tearing eyes.symptoms of allergic or nonallergic rhinitis. �
GI: dry mouth, esophageal candidiasis, nausea,in symptoms of nasal polyps.
vomiting. Endo: adrenal suppression (in-Pharmacokinetics
creased dose, long-term therapy only), growthAbsorption: Beclomethasone—44% ab-
suppression (children). Resp: bronchospasm,sorbed; budesonide—34% absorbed; fluni-
cough.solide—50% absorbed; ciclesonide, flutica-
Interactionssone, mometasone—-negligible absorption.
Drug-Drug: Ketoconazole � effects of bu-Action of all agents is primarily local following
desonide, ciclesonide, and fluticasone. Ritona-nasal use.
vir � effects of fluticasone (concomitant useDistribution: All agents cross the placenta and
not recommended).enter breast milk in small amounts.

Metabolism and Excretion: Following ab- Route/Dosage
sorption from nasal mucosa, corticosteroids

Beclomethasoneare rapidly and extensively metabolized by the
liver. Intranasal (Adults and Children ≥12 yr):
Half-life: Beclomethasone—2.7 hr; budeso- 1–2 sprays in each nostril twice daily (not to ex-
nide—2–3 hr; ciclesonide—unknown; flun- ceed 2 sprays in each nostril twice daily).

Intranasal (Children 6–12 yr): 1–2 meteredisolide—1–2 hr; fluticasone—7.8 hr;
sprays in each nostril twice daily; once adequatemometasone—5.8 hr; triamcinolone—3–
control achieved, � dose to 1 spray in each5.4 hr.
nostril twice daily.

TIME/ACTION PROFILE (improvement in
Budesonidesymptoms)
Intranasal (Adults and Children ≥12 yr): 1

ROUTE ONSET PEAK DURATION spray in each nostril once daily (not to exceed 4
Beclome- 1–3 days up to 2 wk unknown sprays in each nostril once daily).

thasone Intranasal (Children 6–11 yr): 1 spray in
Budesonide 1–2 days 2 wk unknown each nostril once daily (not to exceed 2 sprays
Ciclesonide 1–2 days 2–5 wk unknown in each nostril once daily).Flunisolide few days up to 3 wk unknown
Fluticasone few days unknown unknown Ciclesonide
Mometasone within 2 days 1–2 wk unknown

Intranasal (Adults and Children ≥12 yr): 2Triamci- few days 3–4 days unknown
nolone sprays in each nostril once daily (not to exceed

2 sprays in each nostril/day).
Contraindications/Precautions

FlunisolideContraindicated in: Some products contain
alcohol, propylene, or polyethylene glycol and Intranasal (Adults and Children >14 yr): 2
should be avoided in patients with known hyper- sprays in each nostril twice daily, may be � to 2
sensitivity or intolerance. sprays in each nostril 3 times daily if greater ef-
Use Cautiously in: Active untreated infections; fect needed after 4–7 days (not to exceed 8
Diabetes or glaucoma; Underlying immunosup- sprays in each nostril/day).
pression (due to disease or concurrent thera- Intranasal (Children 6–14 yr): 1 spray in
py); Systemic corticosteroid therapy (should each nostril 3 times daily or 2 sprays in each
not be abruptly discontinued when intranasal nostril twice daily (not to exceed 4 sprays in
therapy is started); Recent nasal trauma, septal each nostril/day).
ulcers, or surgery (wound healing may be im-

Fluticasonepaired by nasal corticosteroids); OB: Pregnancy
or lactation (safety not established; prolonged Intranasal (Adults and Children ≥12 yrs):
or high-dose therapy may lead to complica- 2 sprays in each nostril once daily or 1 spray in
tions); Pedi: Children (safety not established; each nostril twice daily; after several days, at-
prolonged or high-dose therapy may lead to tempt to � dose to 1 spray in each nostril once
complications). daily. Patients ≥12 yr with seasonal allergic rhi-
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CORTICOSTEROIDS (NASAL) 349

nitis may also use 2 sprays in each nostril once spray (Veramyst): 55 mcg/spray in a 1-g bot-
daily on an as-needed basis. tle (delivers 120 sprays).
Intranasal (Children >4 yr): Flonase—1 Mometasone Cspray in each nostril once daily (not to exceed 2 Nasal spray (scent-free): 50 mcg/metered
sprays in each nostril/day). spray in 17-g bottle (delivers 120 metered
Intranasal (Children 2–11 yrs): Vera- sprays). Cost: $89.24/bottle.
myst—1 spray in each nostril daily; may in-

Triamcinolonecrease to 2 sprays if no response. Once symp-
Nasal spray: 55 mcg/metered spray in 6.5-gtoms are controlled, attempt to � dose to 1
bottle (delivers 30 metered sprays) and 16.5-gspray/day.
bottle (delivers 120 metered sprays). Cost:

Mometasone $89.99/16.5-g bottle.
Intranasal (Adults and Children >12 yr):
Treatment of seasonal and perennial allergic NURSING IMPLICATIONS
rhinitis—2 sprays in each nostril once daily

Assessment(not to exceed 2 sprays in each nostril once
● Monitor degree of nasal stuffiness, amountdaily).

and color of nasal discharge, and frequencyIntranasal (Adults): Nasal polyps—2 sprays
of sneezing.in each nostril twice daily (not to exceed 2

● Patients on long-term therapy should havesprays in each nostril twice daily).
periodic otolaryngologic examinations toIntranasal (Children 2–11 yr): Treatment
monitor nasal mucosa and passages for infec-of seasonal and perennial allergic rhinitis –1
tion or ulceration.spray in each nostril once daily.

● Monitor growth rate in children receivingTriamcinolone chronic therapy; use lowest possible dose.
Intranasal (Adults and Children >12 yr): 2

● Lab Test Considerations: Periodic adre-
sprays in each nostril once daily. nal function tests may be ordered to assess
Intranasal (Children 6–11 yr): 1 spray in degree of hypothalamic-pituitary-adrenal
each nostil once daily (not to exceed 2 sprays in (HPA) axis suppression in chronic therapy.
each nostril/day). Children and patients using higher than rec-
Availability ommended doses are at highest risk for HPA

suppression.Beclomethasone
Nasal spray: 42 mcg/metered spray in 25-g Potential Nursing Diagnoses
bottles (delivers 180 metered sprays), �50 Ineffective airway clearance (Indications)
mcg/metered spray in 25-g bottles (delivers 200 Risk for infection (Side Effects)
metered sprays), 84 mcg/metered spray in 25-g Deficient knowledge, related to medication reg-
bottles (200 metered sprays). imen (Patient/Family Teaching)
Budesonide ImplementationNasal spray: 32 mcg/metered spray in 8.6-g

● After the desired clinical effect has been ob-canister (delivers 120 metered sprays). Cost:
tained, attempts should be made to decrease$92.99/bottle.
dose to lowest amount. Gradually decrease

Ciclesonide dose every 2–4 wk as long as desired effect is
Nasal spray: 50 mcg/metered spray in 12.5-g maintained. If symptoms return, dose may
bottle (delivers 120 metered sprays). briefly return to starting dose.
Flunisolide ● Intranasal: Patients also using a nasal de-
Nasal solution: 25 mcg/metered spray in 25- congestant should be given decongestant 5–
ml bottle (delivers 200 metered sprays). 15 min before corticosteroid nasal spray. If

patient is unable to breathe freely through na-Fluticasone
sal passages, instruct patient to blow noseNasal spray (Flonase): 50 mcg/metered
gently in advance of medication adminis-spray in 16-g bottle (delivers 120 metered

sprays). Cost: Generic—$59.99/bottle. Nasal tration.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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350 CORTICOSTEROIDS (SYSTEMIC)

Patient/Family Teaching long-acting corticosteroids
● Advise patient to take medication as directed.

betamethasoneIf a dose is missed, take as soon as remem- (bay-ta-meth-a-sone)bered unless almost time for next dose.
�Betnelan, �Betnesol, Celestone,

● Caution patient not to exceed maximal daily
�Selestojectdose of nasal spray.
budesonide (byoo-des-oh-nide)● Instruct patient in correct technique for ad-
Entocort ECministering nasal spray (see Appendix D).

Most nasal sprays include directions with pic- dexamethasone
tures. Instruct patient to read patient infor- (dex-a-meth-a-sone)
mation sheet prior to use. Shake well before DexPak
use. Warn patient that temporary nasal sting-

Classificationing may occur.
Therapeutic: antiasthmatics,

● Instruct patient to gently blow nose to clear corticosteroids
nostrils prior to administering dose. Pharmacologic: corticosteroids (systemic)

● Instruct patient to notify health care profes-
Pregnancy Category B (prednisone), Csional if symptoms do not improve within 1
(betamethasone, budesonide, dexameth-month, if symptoms worsen, or or if sneezing
asone, hydrocortisone, methylpredniso-or nasal irritation occur.
lone, prednisolone, triamcinolone), DEvaluation/Desired Outcomes (cortisone)

● Resolution of nasal stuffiness, discharge, and
sneezing in seasonal or perennial allergic rhi- Indications
nitis or nonallergic rhinitis. Cortisone, hydrocortisone: Management of

● Reduction in symptoms of nasal polyps. adrenocortical insufficiency. Betamethasone,
dexamethasone, hydrocortisone, prednis-
olone, prednisone, methylprednisolone,CORTICOSTEROIDS
triamcinolone: Used systemically and locally(SYSTEMIC)
in a wide variety of chronic diseases including:short-acting corticosteroids
Inflammatory, Allergic, Hematologic, Neoplas-

cortisone (kor-ti-sone) tic, Autoimmune disorders. Methylpredniso-
�Cortone lone, prednisone: With other immunosup-

pressants in the prevention of organ rejection inhydrocortisone
transplantation surgery. Asthma. Dexametha-(hye-droe-kor-ti-sone)
sone: Management of cerebral edema: Diag-A-hydroCort, Cortef, Solu-Cortef
nostic agent in adrenal disorders. Budesonide:intermediate-acting
Treatment of mild to moderate Crohn’s disease.corticosteroids
Unlabeled uses: Short-term administration to

methylPREDNISolone high-risk mothers before delivery to prevent
(meth-ill-pred-niss-oh-lone) respiratory distress syndrome in the newborn
A-Methapred, Depo-Medrol, Me- (betamethasone, dexamethasone). Adjunctive
drol, Solu-Medrol therapy of hypercalcemia (prednisone, prednis-

olone, methylprednisolone). Management ofprednisoLONE
acute spinal cord injury (methylprednisolone).(pred-niss-oh-lone)
Adjunctive management of nausea and vomitingOrapred, Pediapred, Prelone
from chemotherapy (dexamethasone, predni-predniSONE (pred-ni-sone) sone, prednisolone, methylprednisolone).Sterapred Management of croup (dexamethasone). Treat-

triamcinolone ment of airway edema prior to extubation
(trye-am-sin-oh-lone) (dexamethasone). Facilitation of ventilator
Aristospan, Kenalog weaning in neonates with bronchopulmonary

dysplasia (dexamethasone).
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Action 36 hr (tissue). Triamcinolone—2–>5 hr
In pharmacologic doses, all agents suppress in- (plasma), 18–36 hr (tissue).
flammation and the normal immune response.

TIME/ACTION PROFILE (anti-inflammatoryAll agents have numerous intense metabolic ef- C
activity)fects (see Adverse Reactions/Side Effects).

Suppress adrenal function at chronic doses of
ROUTE ONSET PEAK DURATIONbetamethasone—0.6 mg/day; cortisone, hy-

drocortisone—20 mg/day; dexamethasone— Betametha- unknown 1–2 hr 3.25 days
sone PO0.75 mg/day; methylprednisolone, triamcino-

Betametha- 1–3 hr unknown 1 wklone—4 mg/day; prednisone/prednisolone—
sone IM5 mg/day. Cortisone, hydrocortisone: Re- (acetate/so-

place endogenous cortisol in deficiency states. dium phos-
Cortisone, hydrocortisone: Have potent phate)

Budesonide unknown unknown unknownmineralocorticoid (sodium-retaining) activity.
POPrednisolone, prednisone: Have minimal

Cortisone PO rapid 2 hr 1.25–1.5 daysmineralocorticoid activity. Betamethasone,
Dexametha- unknown 1–3 hr 2.75 days

dexamethasone, methylprednisolone, sone PO
triamcinolone: Have negligible mineralocorti- Dexametha- rapid unknown 2.75 days

sone IM,coid activity. Budesonide: Local anti-inflam-
IV (sodiummatory activity in the lumen of the GI tract.
phosphate)Therapeutic Effects: Suppression of inflam-

Hydrocorti- unknown 1–2 hr 1.25–1.5 daysmation and modification of the normal immune sone PO
response. Replacement therapy in adrenal in- Hydrocorti- rapid 1 hr variable
sufficiency. Budesonide: Improvement in sone IM

(sodiumsymptoms/sequelae of Crohn’s disease.
succinate)

Pharmacokinetics Hydrocorti- rapid unknown unknown
Absorption: Well absorbed after oral adminis- sone IV

(sodiumtration (except budesonide). Sodium phos-
succinate)phate and sodium succinate salts are rapidly ab-

Methylpredni- unknown 1–2 hr 1.25–1.5 dayssorbed after IM administration. Acetate, solone PO
acetonide, and diacetate salts are slowly but Methylpredni- 6–48 hr 4–8 days 1–4 wk
completely absorbed after IM administration. solone IM

(acetate)Absorption from local sites (intra-articular, int-
Methylpredni- rapid unknown unknownralesional) is slow but complete. Bioavailability

solone IM,of budesonide is 9–21%.
IV (sodium

Distribution: All are widely distributed, cross succinate)
the placenta, and probably enter breast milk. Prednisolone unknown 1–2 hr 1.25–1.5 days

POMetabolism and Excretion: All are metabo-
Prednisone unknown unknown 1.25–1.5 dayslized mostly by the liver to inactive metabolites.

POCortisone is converted by the liver to hydrocor-
Triamcino- unknown 1–2 hr 2.25 daystisone. Prednisone is converted by the liver to lone PO

prednisolone, which is then metabolized by the Triamcino- 24–48 hr unknown 1–6 wk
liver. lone IM

(acetonide)Half-life: Betamethasone—3–5 hr (plasma),
Triamcino- slow unknown 4 days–4 wk36–54 hr (tissue). Budesonide—2.0–3.6 hr.

lone Int-Cortisone—0.5 hr (plasma), 8–12 hr (tissue). ralesional
Dexamethasone—3–4.5 hr (plasma), 36–54 (hexace-
hr (tissue). Hydrocortisone—1.5–2 hr (plas- tonide)
ma), 8–12 hr (tissue). Methylprednisolone—

Contraindications/Precautions>3.5 hr (plasma), 18–36 hr (tissue). Prednis-
Contraindicated in: Active untreated infec-olone—2.1–3.5 hr (plasma), 18–36 hr (tis-

sue). Prednisone—3.4–3.8 hr (plasma), 18– tions (may be used in patients being treated for

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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some forms of meningitis); Lactation (avoid Known inhibitors of the CYP3A4 enzyme nclud-
chronic use); Known alcohol, bisulfite, or tar- ing ketoconazole, itraconazole, ritonavir,
trazine hypersensitivity or intolerance (some indinavir, saquinavir, and erythromycin
products contain these and should be avoided in may � blood levels and effects of budesonide
susceptible patients); Administration of live vi- (� dose may be necessary). May � isoniazid
rus vaccines. levels and effectiveness. May antagonize the ef-
Use Cautiously in: Chronic treatment (will fects of anticholinergic agents in myastenia
lead to adrenal suppression; use lowest possible gravis.

Drug-Food: Grapefruit juice � serum levelsdose for shortest period of time); Hypothyroid-
and effects of budesonide (avoid concurrentism; Cirrhosis; Pedi: Children (chronic use will
use).result in decreased growth; use lowest possible

dose for shortest period of time); Stress (sur- Route/Dosage
gery, infections); supplemental doses may be

Betamethasoneneeded; Potential infections may mask signs
PO (Adults): 0.6–7.2 mg/day as single daily(fever, inflammation); OB: Pregnancy (safety
dose or in divided doses.not established); Neonates (avoid use of benzyl
PO (Children): Adrenocortical insufficien-alcohol containing injectable preparations, use
cy—17.5 mcg/kg/day (500 mcg/m2/day) in 3preservative free formulations).
divided doses. Other uses—62.5–250 mcg/kg/Adverse Reactions/Side Effects
day (1.875–7.5 mg/m2/day) in 3 divided doses.Adverse reactions/side effects are much more
IM (Adults): 0.5–9 mg as betamethasone sodi-common with high-dose/long-term therapy.
um phosphate/acetate suspension. PreventionCNS: depression, euphoria, headache, in-
of respiratory distress syndrome in new-creased intracranial pressure (children only),
born—12 mg daily for 2–3 days before deliverypersonality changes, psychoses, restlessness.
(unlabeled).EENT: cataracts, increased intraocular pres-
IM (Children): Adrenocortical insufficien-sure. CV: hypertension. GI: PEPTIC ULCERATION, an-
cy—17.5 mcg/kg/day (500 mcg/m2/day) in 3orexia, nausea, vomiting. Derm: acne, de-
divided doses every 3rd day or 5.8–8.75 mcg/kgcreased wound healing, ecchymoses, fragility,
(166–250 mcg/m2)/day as a single dose.hirsutism, petechiae. Endo: adrenal suppres-

sion, hyperglycemia. F and E: fluid retention Budesonide
(long-term high doses), hypokalemia, hypoka- PO (Adults): Active Crohn’s disease—9 mg
lemic alkalosis. Hemat: THROMBOEMBOLISM, once daily in the morning for ≤8 weeks, may re-
thrombophlebitis. Metab: weight gain. MS: peat 8 wk course for recurring episodes. Main-
muscle wasting, osteoporosis, aseptic necrosis tenance of remission—6 mg once daily for up
of joints, muscle pain. Misc: cushingoid ap- to 3 months, once symptoms are controlled, ta-
pearance (moon face, buffalo hump), in- per to complete cessation.
creased susceptibility to infection.

Cortisone
Interactions PO (Adults): 25–300 mg/day in divided doses
Drug-Drug: � risk of hypokalemia with thia- q 12–24 hr.
zide and loop diuretics, or amphotericin B. PO (Children): Adrenocortical insufficien-
Hypokalemia may � risk of digoxin toxicity. cy—0.7 mg/kg/day (20–25 mg/m2/day) in di-
May increase requirement for insulin or oral vided doses q 8 hr. Other uses—2.5–10 mg/
hypoglycemic agents. Phenytoin, pheno- kg/day (75–300 mg/m2/day) in divided doses q
barbital, and rifampin � metabolism; may 6–8 hr.
� effectiveness. Hormonal contraceptives

Dexamethasonemay � metabolism. � risk of adverse GI ef-
fects with NSAIDs (including aspirin). At PO, IM, IV (Adults): Anti-inflammatory—
chronic doses that suppress adrenal function, 0.75–9 mg daily in divided doses q 6–12 hr.
may � antibody response to and � risk of ad- Airway edema or extubation —0.5–2 mg/kg/
verse reactions from live-virus vaccines. May day divided q 6 hr; begin 24 hr prior to extuba-
increase serum concentrations of cyclospo- tion and continue for 24 hr post-extubation. Ce-
rine and tacrolimus. May � risk of tendon rebral edema —10 mg IV, then 4 mg IM or IV q
rupture from fluoroquinolones. Antacids � 6 hr until maximal response achieved, then
absorption of prednisone and dexamethasone. switch to PO regimen and taper over 5–7 days.
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PO, IM, IV (Children): Airway edema or ex- PO (Children): Anti-inflammatory/Immu-
tubation—0.5–2 mg/kg/day divided q 6 hr; nosuppressive—0.5–1.7 mg/kg/day (5–25
begin 24 hr prior to extubation and continue for mg/m2/day) in divided doses q 6–12 hr. Asth-

C24 hr post-extubation. Anti-inflammatory— ma exacerbations—1 mg/kg q 6 hr for 48 hr,
0.08–0.3 mg/kg/day or 2.5–10 mg/m2/day di- then 1–2 mg/kg/day (maximum: 60 mg/day) di-
vided q 6–12 hr. Physiologic replacement— vided twice daily.
0.03–0.15 mg/kg/day or 0.6–0.75 mg/m2/day IM, IV (Adults): Most uses: methylpredniso-
divided q 6–12 hr. lone sodium succinate—40–250 mg q 4–6
PO (Adults): Suppression test—1 mg at 11 PM hr. High-dose ‘‘pulse’’ therapy: methylpredni-
or 0.5 mg q 6 hr for 48 hr. solone sodium succinate—30 mg/kg IV q 4–6
IV (Children): Chemotherapy induced eme- hr for up to 72 hr. Status asthmaticus: methyl-
sis—5–20 mg given 15–30 min before treat- prednisolone sodium succinate—2 mg/kg IV,
ment. Cerebral edema—Loading dose 1–2 mg/ then 0.5–1 mg/kg IV q 6 hr for up to 5 days.
kg followed by 1–1.5 mg/kg/day divided q 4–6 Multiple sclerosis: methylprednisolone sodi-
hr for 5 days (not to exceed 16 mg/day); then ta- um succinate—160 mg/day for 7 days, then 64
per over 1–6 wk. Bacterial meningitis—0.6 mg every other day for 1 mo. Adjunctive thera-
mg/kg/day divided q 6 hr x 4 days (start at time py of Pneumocystis carinii pneumonia in AIDS
of first antibiotic dose). patients: methylprednisolone sodium succi-
IV, PO (Adults): Chemotherapy induced em- nate—30 mg twice daily for 5 days, then 30 mg
esis—10–20 mg given 15–30 min before each once daily for 5 days, then 15 mg once daily for
treatment or 10 mg q 12 hr on each treatment 10 days. Acute spinal cord injury: methyl-
day. Delayed nausea/vomiting—4–10 mg PO prednisolone sodium succinate—30 mg/kg
1–2 times/day for 2–4 days or 8 mg PO q 12 hr IV over 15 min initially, followed in 45 min with
for 2 days, then 4 mg PO q 12 hr for 2 days or 20 a continuous infusion of 5.4 mg/kg/hr for 23 hr
mg PO 1 hr before chemotherapy, then 10 mg (unlabeled).
PO q 12 hr after chemotherapy, then 8 mg PO q IM, IV (Children): Anti-inflammatory/Im-
12 hr for 2 days, then 4 mg PO q 12 hr for 2 munosuppressive—0.5–1.7 mg/kg/day (5–25
days. mg/m2/day) in divided doses q 6–12 hr. Acute
IS (Adults): 0.4–6 mg/day. spinal cord injury: methylprednisolone sodi-

um succinate—30 mg/kg IV over 15 min ini-Hydrocortisone
tially, followed in 45 min with a continuous infu-PO (Adults): 20–240 mg/day in 1–4 divided
sion of 5.4 mg/kg/hr for 23 hr (unlabeled).doses.
Status asthmaticus—2 mg/kg IV, then 0.5–1PO (Children): Adrenocortical insufficien-
mg/kg IV q 6 hr. Lupus nephritis—30 mg/kgcy—0.56 mg/kg/day (15–20 mg/m2/day) as a
IV every other day for 6 doses.single dose or in divided doses. Other uses—
IM (Adults): Methylprednisolone acetate—2–8 mg/kg/day (60–240 mg/m2/day) as a sin-
40–120 mg daily, weekly, or every 2 wk.gle dose or in divided doses.

IM, IV (Adults): 100–500 mg q 2–6 hr (range Prednisolone
100–8000 mg/day).

PO (Adults): Most uses—5–60 mg/day as aIM, IV (Children): Adrenocortical insuffi-
single dose or in divided doses. Multiple sclero-ciency—0.186–0.28 mg/kg/day (10–12 mg/
sis—200 mg/day for 7 days, then 80 mg everym2/day) in 3 divided doses. Other uses—
other day for 1 mo. Asthma exacerbations—0.666–4 mg/kg (20–120 mg/m2) q 12–24 hr.
120–180 mg/day in divided doses 3–4 times/

Methylprednisolone day for 48 hrs, then 60–80 mg/day in 2 divided
doses.PO (Adults): Multiple sclerosis—160 mg/day
PO (Children): Anti-inflammatory/Immu-for 7 days, then 64 mg every other day for 1 mo.

Other uses—2–60 mg/day as a single dose or nosuppressive—0.1–2 mg/kg/day in 1–4 di-
in 2–4 divided doses. Asthma exacerba- vided doses. Nephrotic syndrome—2 mg/kg/
tions—120–180 mg/day in divided doses 3–4 day (60 mg/m2/day) in 1–3 divided doses daily
times/day for 48 hr, then 60–80 mg/day in 2 di- (maximum dose: 80 mg/day) until urine is pro-
vided doses. tein free for 4–6 weeks, followed by 2 mg/kg/

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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dose (40 mg/m2/dose) every other day in the Methylprednisolone
morning, gradually taper off over 4–6 weeks. Tablets: 2 mg, 4 mg, 8 mg, 16 mg, 32 mg.
Asthma exacerbations—1 mg/kg q 6 hr for 48 Powder for injection (sodium succinate):
hr, then 1–2 mg/kg/day (maximum: 60 mg/ 40 mg, 125 mg, 500 mg, 1 g, 2 g. Suspension
day) divided twice daily. for injection (acetate): 20 mg/ml, 40 mg/ml,

80 mg/ml.Prednisone
PrednisolonePO (Adults): Most uses—5–60 mg/day as a Tablets: 5 mg. Orally disintegrating tabletssingle dose or in divided doses. Multiple sclero- (grape flavor): 10 mg, 15 mg, 30 mg. Syrup:sis—200 mg/day for 1 wk, then 80 mg every
5 mg/5 ml, 15 mg/5 ml. Oral solution: 5 mg/5other day for 1 mo. Adjunctive therapy of
ml, 15 mg/5 ml.Pneumocystis carinii pneumonia in AIDS pa-
Prednisonetients—40 mg twice daily for 5 days, then 40
Tablets: 1 mg, 2.5 mg, 5 mg, 10 mg, 20 mg, 50mg once daily for 5 days, then 20 mg once daily
mg. Oral solution: 5 mg/5 ml, 5 mg/ml.for 10 days.

PO (Children): Nephrotic syndrome—2 mg/ Triamcinolone
kg/day initially given in 1–3 divided doses Suspension for injection (acetonide): 10
(maximum 80 mg/day) until urine is protein mg/ml, 40 mg/ml . Suspension for injection
free for 4–6 weeks. Maintenance dose of 2 mg/ (hexacetonide): 5 mg/ml, 20 mg/ml.
kg/day every other day in the morning, gradually
taper off after 4–6 weeks. Asthma exacerba- NURSING IMPLICATIONS
tion—1 mg/kg q 6 hr for 48 hr, then 1–2 mg/

Assessmentkg/day (maximum 60 mg/day) in divided doses
● These drugs are indicated for many condi-twice daily.

tions. Assess involved systems before and pe-
Triamcinolone riodically during therapy.

● Assess patient for signs of adrenal insufficien-IM (Adults): Triamcinolone acetonide—
cy (hypotension, weight loss, weakness, nau-40–80 mg q 4 wk.
sea, vomiting, anorexia, lethargy, confusion,IM (Children): Triamcinolone acetonide—
restlessness) before and periodically during40 mg q 4 wk or 30–200 mcg/kg (1–6.25 mg/
therapy.m2) q 1–7 days.

● Monitor intake and output ratios and dailyAvailability
weights. Observe patient for peripheral ede-

Betamethasone ma, steady weight gain, rales/crackles, or
Tablets: �0.5 mg. Oral solution (cherry- dyspnea. Notify health care professional if
orange flavor): 0.6 mg/5 ml. Effervescent these occur.
tablets: �0.5 mg. Extended-release tablets:

● Children should have periodic evaluations of
�1 mg. Suspension for injection (sodium growth.
phosphate and acetate): 6 mg (total)/ml.

● Cerebral Edema: Assess patient for changes
in level of consciousness and headache dur-Budesonide
ing therapy.Capsules (enteric-coated): 3 mg.

● Budesonide: Assess signs of Crohn’s diseaseCortisone
(diarrhea, crampy abdominal pain, fever,Tablets: 25 mg.
bleeding from rectum) during therapy.

Dexamethasone
● Lab Test Considerations: Monitor serum

Tablets: 0.5 mg, 0.75 mg, 1 mg, 1.5 mg, 2 mg, electrolytes and glucose. May cause hypergly-
4 mg, 6 mg. Elixir (raspberry flavor): 0.5 cemia, especially in persons with diabetes.
mg/5 ml. Oral solution (cherry flavor): 0.5 May cause hypokalemia. Patients on pro-
mg/5 ml, 1 mg/ml. Solution for injection longed therapy should routinely have CBC, se-
(sodium phosphate): 4 mg/ml, 10 mg/ml. rum electrolytes, and serum and urine glu-
Hydrocortisone cose evaluated. May � WBCs. May cause
Tablets: 5 mg, 10 mg, 20 mg. Powder for in- hyperglycemia, especially in persons with di-
jection (sodium succinate): 100 mg, 250 abetes. May � serum potassium and calcium
mg, 500 mg, 1 g. and � serum sodium concentrations.
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● Guaiac-test stools. Promptly report presence dilute with other solution or admix. Do not
administer suspensions IV.of guaiac-positive stools.

● May � serum cholesterol and lipid values. Dexamethasone Sodium Phosphate CMay � uptake of thyroid 123I or 131I. IV Administration
● Suppress reactions to allergy skin tests.

● Direct IV: Diluent: May be given undiluted.
● Periodic adrenal function tests may be or-

Concentration: 4–10 mg/ml. Rate:dered to assess degree of hypothalamic-pitu-
Administer over 1–4 min if dose is <10 mg.itary-adrenal axis suppression in systemic

● Intermittent Infusion: Diluent: High-and chronic topical therapy. Dexamethasone dose therapy should be added to D5W orSuppression Test To diagnose Cushing’s syn- 0.9% NaCl solution. Solution should be cleardrome: Obtain baseline cortisol level; admin- and colorless to light yellow; use diluted solu-ister dexamethasone at 11 PM and obtain cor- tion within 24 hr. Concentration: Up to 10tisol levels at 8 AM the next day. Normal mg/ml. Rate: Administer infusions over 15–
response is a � cortisol level. 30 min.

● Alternative method: Obtain baseline 24-hr
● Syringe Compatibility: granisetron, meto-

urine for 17-hydroxycorticosteroid (OHCS) clopramide, palonosetron, ranitidine, sufen-
concentrations, then begin 48-hr administra- tanil.
tion of dexamethasone. Second 24-hr urine

● Syringe Incompatibility: doxapram, glyco-
for 17-OHCS is obtained after 24 hr of dexa- pyrrolate, pantoprazole.
methasone.

● Y-Site Compatibility: acyclovir, allopuri-
Potential Nursing Diagnoses nol, amifostine, amikacin, amphotericin B
Risk for infection (Side Effects) cholesteryl, amsacrine, aztreonam, bivaliru-
Disturbed body image (Side Effects) din, cefepime, cisatracurium, cisplatin, cla-

dribine, cyclophosphamide, cytarabine, dex-Implementation
medetomidine, docetaxel, doxorubicin,

● Do not confuse prednisone with methylpred-
doxorubicin liposome, etoposide phosphate,nisolone or primidone. Do not confuse hy-
famotidine, fentanyl, filgrastim, fluconazole,drocortisone with hydrocodone.
fludarabine, foscarnet, gallium nitrate, gati-

● If dose is ordered daily or every other day,
floxacin, gemcitabine, granisetron, heparin,administer in the morning to coincide with
hydromorphone, lansoprazole, levofloxacin,the body’s normal secretion of cortisol.
linezolid, lorazepam, melphalan, meperi-

● Periods of stress, such as surgery, may re-
dine, meropenem, methadone, milrinone,quire supplemental systemic corticosteroids.
morphine, ondansetron, oxaliplatin, paclitax-

● Patients with mild to moderate Crohn’s dis- el, pemetrexed, piperacillin/tazobactam, po-ease may be switched from oral prednisolone tassium, propofol, remifentanil, sargramos-without adrenal insufficiency by gradually de- tim, sodium bicarbonate, sufentanil,creasing prednisolone doses and adding bu- tacrolimus, teniposide, theophylline, thiote-desonide. pa, vinorelbine, vitamin B complex with C, zi-
● PO: Administer with meals to minimize GI ir- dovudine.

ritation.
● Y-Site Incompatibility: ciprofloxacin, fen-

● Tablets may be crushed and administered oldopam, idarubicin, midazolam, topotecan.
with food or fluids for patients with difficulty

● Additive Compatibility: aminophylline,
swallowing. Capsules should be swallowed bleomycin, cimetidine, floxacillin, furosem-
whole; do not crush, break, or chew. ide, granisetron, lidocaine, meropenem, naf-

● Use calibrated measuring device to ensure cillin, palonosetron, ranitidine.
accurate dose of liquid forms.

● Additive Incompatibility: daunorubicin,
● Avoid consumption of grapefruit juice during metaraminol, vancomycin.

therapy with budesonide or methylpredni-
Hydrocortisone Sodium Succinatesolone.

IV Administration● IM, Subcut: Shake suspension well before
drawing up. IM doses should not be adminis- ● Direct IV: Diluent: Reconstitute with pro-
tered when rapid effect is desirable. Do not vided solution (i.e., Act-O-Vials) or 2 ml of

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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bacteriostatic water or saline for injection. ● Additive Incompatibility: bleomycin.
Concentration: 50 mg/ml. Rate: Adminis- Methylprednisolone Sodium Succinateter each 100 mg over at least 30 sec. Doses

IV Administration500 mg and larger should be infused over at
● Direct IV: Diluent: Reconstitute with pro-least 10 min.

vided solution (Act-O-Vials, Univials, ADD-● Intermittent/Continuous Infusion: Dil-
Vantage vials) or 2 ml of bacteriostatic wateruent: May be added to 50–1000 ml of D5W,
(with benzyl alcohol) for injection. Use pre-0.9% NaCl, or D5/0.9% NaCl. Diluted solu-
servative-free diluent for use in neonates. Ac-tions should be used within 24 hr. Concen-
etate injection is not for IV use. Concentra-tration: 1–5 mg/ml. Concentrations of up to
tion: Maximum concentration 125 mg/ml.60 mg/ml have been used in fluid restricted
Rate: Low dose (<1.8 mg/kg or <125 mg/adults. Rate: Administer over 20–30 min or
dose): May be administered direct IV pushat prescribed rate.
over 1 to several minutes. Moderate dose (>2● Syringe Compatibility: thiopental.
mg/kg or 250 mg/dose): give over 15–30● Syringe Incompatibility: pantoprazole.
min. High dose (15 mg/kg or >500 mg/● Y-Site Compatibility: acyclovir, allopuri-
dose): give over 30 min. Doses >15 mg/kg ornol, amifostine, aminophylline, amphotericin
>1 g give over 1 hour.B cholesteryl sulfate, ampicillin, amsacrine,

● Intermittent/Continuous Infusion: Dil-argatroban, atracurium, atropine, aztreo-
uent: May be diluted further in D5W, 0.9%nam, bivalirudin, calcium gluconate, cefep-
NaCl, or D5/0.9% NaCl and administered asime, chlordiazepoxide, chlorpromazine, cis-
intermittent or continuous infusion at theatracurium, cladribine, cyanocobalamin,
prescribed rate. Concentration: Maximumcytarabine, digoxin, diphenhydramine, doce-
concentration 2.5 mg/ml. Solution may formtaxel, dopamine, doxorubicin liposome, dro-
a haze upon dilution.peridol, edrophonium, enalaprilat, epineph-

● Syringe Compatibility: granisetron, meto-rine, esmolol, conjugated estrogens,
clopramide.ethacrynate, etoposide, famotidine, fenoldo-

● Syringe Incompatibility: pantoprazole.pam, fentanyl, filgrastim, fludarabine, fluo-
● Y-Site Compatibility: acyclovir, amifostine,rouracil, foscarnet, furosemide, gallium ni-

amiodarone, amphotericin B cholesteryl sul-trate, gatifloxacin, gemcitabine, granisetron,
fate, aztreonam, bivalirudin, cefepime, cefta-heparin, hydralazine, inamrinone, insulin,
zidime, cisplatin, cladribine, cyclophospha-isoproterenol, kanamycin, lidocaine, linezo-
mide, cytarabine, dexmedetomidine,lid, lorazepam, magnesium sulfate, melpha-
dopamine, doxorubicin, doxorubicin lipo-lan, meperidine, methoxamine, methylergo-
some, enalaprilat, famotidine, fludarabine,novine, morphine, neostigmine, nicardipine,
gatifloxacin, granisetron, heparin, inamri-norepinephrine, ondansetron, oxacillin, oxa-
none, linezolid, melphalan, meperidine,liplatin, oxytocin, paclitaxel, pancuronium,
methotrexate, metronidazole, midazolam,penicillin G potassium, pentazocine, phytona-
milrinone, morphine, nicardipine, oxalipla-dione, piperacillin/tazobactam, procain-
tin, pemetrexed, piperacillin/tazobactam,amide, prochlorperazine edisylate, propofol,
remifentanil, sodium bicarbonate, tacroli-propranolol, pyridostigmine, remifentanil,
mus, teniposide, theophylline, thiotepa, topo-scopolamine, sodium bicarbonate, succinyl-
tecan.choline, tacrolimus, teniposide, theophylline,

● Y-Site Incompatibility: allopurinol, am-thiotepa, trimethobenzamide, vecuronium,
sacrine, ciprofloxacin, docetaxel, etoposide,vinorelbine.
fenoldopam, filgrastim, gemcitabine, lanso-

● Y-Site Incompatibility: ciprofloxacin, di-
prazole, ondansetron, paclitaxel, propofol,azepam, idarubicin, lansoprazole, midaz-
sargramostim, vinorelbine.olam, phenytoin, sargramostim.

● Additive Compatibility: cimetidine, grani-
● Additive Compatibility: amikacin, amino-

setron, heparin, ranitidine, theophylline.phylline, amphotericin B, calcium chloride,
calcium gluconate, daunorubicin, diphenhy- Patient/Family Teaching
dramine, lidocaine, magnesium sulfate, mito- ● Instruct patient on correct technique of medi-
mycin, mitoxantrone, potassium chloride, vi- cation administration. Advise patient to take
tamin B complex with C. medication as directed. Take missed doses as
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soon as remembered unless almost time for ● Suppression of the inflammatory and immune
next dose. Do not double doses. Stopping the responses in autoimmune disorders, allergic
medication suddenly may result in adrenal in- reactions, and neoplasms.

Csufficiency (anorexia, nausea, weakness, fa-
● Management of symptoms in adrenal insuffi-tigue, dyspnea, hypotension, hypoglycemia).

ciency.If these signs appear, notify health care pro-
fessional immediately. This can be life threat- ● Improvement of symptoms/sequelae of
ening. Crohn’s disease (decreased frequency of liq-

● Corticosteroids cause immunosuppression uid stools, decreased abdominal complaints,
and may mask symptoms of infection. In- improved sense of well being).
struct patient to avoid people with known
contagious illnesses and to report possible

CORTICOSTEROIDSinfections immediately.
(TOPICAL/LOCAL)● Prelone syrup should not be refrigerated, Pe-

diapred solution may be refrigerated, alclometasone
Orapred solution should be refrigerated. (al-kloe-met-a-sone)

● Caution patient to avoid vaccinations without Aclovate
first consulting health care professional.

amcinonide (am-sin-oh-nide)
● Review side effects with patient. Instruct pa-

Cyclocorttient to inform health care professional
promptly if severe abdominal pain or tarry betamethasone
stools occur. Patient also should report un- (bay-ta-meth-a-sone)
usual swelling, weight gain, tiredness, bone �Betacort, �Betaderm, Beta-Val,
pain, bruising, nonhealing sores, visual dis- �Betnovate, �Celestoderm, Der-
turbances, or behavior changes. mabet, Diprolene, �Ectosone,

Luxiq, �Metaderm, �Novobetam-● Advise patient to notify health care profes-
et, �Prevex, �Topilene, �Topi-sional of medication regimen before treat-
sone, Valnacment or surgery.

● Discuss possible effects on body image. Ex- clobetasol (kloe-bay-ta-sol)
plore coping mechanisms. Clobex, Cormax, �Dermovate,

● Instruct patient to inform health care profes- Embeline, Embeline E, Olux, Olux-
sional if symptoms of underlying disease re- E, Temovate, Temovate E
turn or worsen.

clocortolone (kloe-kor-toe-lone)
● Advise patient to carry identification describ-

Cloderming disease process and medication regimen
in the event of emergency in which patient desonide (des-oh-nide)
cannot relate medical history. Desonate, DesOwen, Verdeso

● Explain need for continued medical follow- desoximetasone
up to assess effectiveness and possible side (dess-ox-i-met-a-sone)
effects of medication. Periodic lab tests and Topicort, Topicort-LP
eye exams may be needed.

diflorasone (dye-flor-a-sone)● Long-term Therapy: Encourage patient to
Psorconeat a diet high in protein, calcium, and potas-

sium, and low in sodium and carbohydrates fluocinolone
(see Appendix L). Alcohol should be avoided (floo-oh-sin-oh-lone)
during therapy. Derma-Smoothe/FS, �Fluoderm,

�Fluolar, �Fluonide, FS Sham-Evaluation/Desired Outcomes
poo, Synalar, �Synamol● Decrease in presenting symptoms with mini-

mal systemic side effects.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indicationsfluocinonide Management of inflammation and pruritis asso-(floo-oh-sin-oh-nide) ciated with various allergic/immunologic skin
�Lidemol, Lidex, Lidex-E, �Ly- problems.
derm, �Topsyn, Vanos

Action
flurandrenolide Suppress normal immune response and inflam-
(flure-an-dren-oh-lide) mation. Therapeutic Effects: Suppression of
Cordran, Cordran-SP, �Drenison dermatologic inflammation and immune pro-

cesses.fluticasone (floo-tik-a-sone)
Cutivate Pharmacokinetics

Absorption: Minimal. Prolonged use on largehalcinonide (hal-sin-oh-nide)
surface areas, application of large amounts, orHalog
use of occlusive dressings may � systemic ab-

halobetasol (hal-oh-bay-ta-sol) sorption.
Ultravate Distribution: Remain primarily at site of

action.hydrocortisone
Metabolism and Excretion: Usually metabo-(hye-droe-kor-ti-sone)
lized in skin; some have been modified to resistActicort, Aeroseb-HC, Ala-Cort, local metabolism and have a prolonged localAla-Scalp, Alphaderm, Anusol HC, effect.Bactine, �Barriere-HC, Calde- Half-life: Betamethasone—3–5 hr (plasma),CORT Anti-Itch, Carmol HC, Ceta- 36–54 hr (tissue). Dexamethasone—3–4.5

cort, �Cortacet, Cortaid, �Cor- hr (plasma), 36–54 hr (tissue). Hydrocorti-
tate, Cort-Dome, �Cortef sone—1.5–2 hr (plasma), 8–12 hr (tissue).
Feminine Itch, Corticaine, �Corti- Triamcinolone—2–>5 hr (plasma), 18–36
creme, Cortifair, Cortifoam, Corti- hr (tissue).
zone, Dermacort, DermiCort,

TIME/ACTION PROFILE (response dependsDermtex HC, �Emo-Cort, Foille-
on condition being treated)Cort, Gynecort, Hemril-HC, Hi-

Cor, Hycort, �Hyderm, Hydro-
ROUTE ONSET PEAK DURATIONTex, Hytone, LactiCare-HC,
Topical min–hrs hrs–days hrs–daysLanacort 9-1-1, Lemoderm, Lo-

coid, �Novohydrocort, Nutracort, Contraindications/Precautions
Orabase-HCA, Pandel, Penecort, Contraindicated in: Hypersensitivity or
Pharma-Cort, Prevex HC, Procto- known intolerance to corticosteroids or com-
cort, Rhulicort, Synacort, Texa- ponents of vehicles (ointment or cream base,
cort, �Unicort, Westcort preservative, alcohol); Untreated bacterial or vi-

ral infections.mometasone (moe-met-a-sone)
Use Cautiously in: Hepatic dysfunction; Dia-

�Elocom, Elocon
betes mellitus, cataracts, glaucoma, or tubercu-

prednicarbate (pred-ni-kar-bate) losis (use of large amounts of high-potency
Dermatop agents may worsen condition); Patients with

pre-existing skin atrophy; OB, Lactation: Chron-triamcinolone
ic use at high dosages may result in adrenal sup-(trye-am-sin-oh-lone)
pression in mother and growth suppression inKenalog, �Triaderm, �Trianide, children; Pedi: Children may be more suscepti-Triderm ble to adrenal and growth suppression. Clobeta-

Classification sol not recommended for children <12 yr; de-
Therapeutic: corticosteroids soximetasone not recommended for children
Pharmacologic: corticosteroids (topical) <10 yr.

Adverse Reactions/Side EffectsPregnancy Category C
Derm: allergic contact dermatitis, atrophy,
burning, dryness, edema, folliculitis, hypersen-
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sitivity reactions, hypertrichosis, hypopigmenta- Flurandrenolide
tion, irritation, maceration, miliaria, perioral Cream: 0.025%, 0.05%. Ointment: 0.025%,
dermatitis, secondary infection, striae. Misc: 0.05%. Lotion: 0.05%. Tape: 4 mcg/m2.

Cadrenal suppression (increased dose, long- Fluticasone
term therapy). Cream: 0.05%. Lotion: 0.05%. Ointment:

0.005%.Interactions
Drug-Drug: None significant. Halcinonide

Cream: 0.1%. Ointment: 0.1%. Solution:Route/Dosage
0.1%.Topical (Adults and Children): 1–4 times

daily (depends on product, preparation, and Halobetasol
condition being treated). Cream: 0.05%. Ointment: 0.05%.
Rect (Adults): hydrocortisone Retention ene-

Hydrocortisonema—100 mg nightly for 21 days or until remis-
Cream: 0.1%, 0.2%, 0.5%Rx, OTC, 1%Rx, OTC,sion occurs; aerosol foam—90 mg 1–2 times/
2.5%. Gel: 1%Rx, OTC. Ointment: 0.1%, 0.2%,day for 2–3 wk; then adjusted.
0.5%Rx, OTC, 1%Rx, OTC, 2.5%. Lotion: 1%Rx, OTC,

Availability 2.5%. Solution: 1%, 2.5%. Spray: 0.5%Rx, OTC,
Alclometasone 1%Rx, OTC. Rectal suspension: 100 mg/60 ml.
Cream: 0.05%. Ointment: 0.05%. Rectal cream: 1%. Rectal aerosol: 10%.
Amcinonide Mometasone
Cream: 0.1%. Lotion: 0.1%. Ointment: 0.1%. Cream: 0.1%. Ointment: 0.1%. Lotion: 0.1%.
Betamethasone Prednicarbate
Cream: 0.05%, 0.1%. Gel: 0.05%. Lotion: Cream: 0.1%.
0.05%, 0.1%. Ointment: 0.05%, 0.1%. Aero- Triamcinolonesol Foam: 0.12%. In combination with: Cream: 0.025%, 0.1%, 0.5%. Ointment:clotrimazole (Lotrisone), calcipotriene (Taclo- 0.025%, 0.1%, 0.5%. Lotion: 0.025%, 0.1%.nex); see Appendix B. Spray: 0.2 mg/2-sec spray. In combination
Clobetasol with: acetic acid, antifungals, anti-infectives,
Cream: 0.05%. Emollient cream: 0.05%. antihistamines, urea, and benzoyl peroxide in
Gel: 0.05%. Ointment: 0.05%. Foam: 0.05%. various otic and topical preparations. See Ap-
Lotion: 0.05%. Scalp solution: 0.05%. pendix B.
Shampoo: 0.05%. Spray: 0.05%.

NURSING IMPLICATIONSClocortolone
Cream: 0.1%. Assessment
Desonide ● Assess affected skin before and daily during
Cream: 0.05%. Foam: 0.05%. Gel: 0.05%. therapy. Note degree of inflammation and
Ointment: 0.05%. Lotion: 0.05%. pruritus. Notify physician or other health care

professional if symptoms of infection (in-Desoximetasone
creased pain, erythema, purulent exudate)Cream: 0.05%, 0.25%. Gel: 0.05%. Ointment:
develop.0.25%.

● Lab Test Considerations: Adrenal func-Diflorasone
tion tests may be ordered to assess degree ofCream: 0.05%. Ointment: 0.05%.
hypothalamic-pituitary-adrenal (HPA) axis

Fluocinolone suppression in long-term topical therapy.
Cream: 0.01%, 0.025%. Ointment: 0.025%. Children and patients with dose applied to a
Solution: 0.01%. Shampoo: 0.01%. Oil: large area, using an occlusive dressing, or us-
0.01%. ing high-potency products, are at highest risk

for HPA suppression.Fluocinonide
Cream: 0.05%, 0.1%. Gel: 0.05%. Ointment: ● May cause � serum and urine glucose con-
0.05%. Solution: 0.05%. centrations if significant absorption occurs.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnoses turn or worsen or if symptoms of infection
Risk for impaired skin integrity (Indications) develop.
Risk for infection (Side Effects) Evaluation/Desired Outcomes
Implementation ● Resolution of skin inflammation, pruritus, or
● Choice of vehicle depends on site and type of other dermatologic conditions.

lesion. Ointments are more occlusive and
preferred for dry, scaly lesions. Creams cromolyn, See MAST CELLshould be used on oozing or intertriginous

STABILIZERS.areas, where the occlusive action of oint-
ments might cause folliculitis or maceration.
Creams may be preferred for esthetic reasons
even though they may dry skin more than cyclobenzaprine
ointments. Gels, aerosols, lotions, and solu- (sye-kloe-ben-za-preen)
tions are useful in hairy areas. Amrix, Flexeril

● Topical: Apply ointments, creams, or gels
Classificationsparingly as a thin film to clean, slightly moist
Therapeutic: skeletal muscle relaxantsskin. Wear gloves. Apply occlusive dressing
(centrally acting)only if specified by physician or other health

care professional. Pregnancy Category B
● Apply lotion, solution, or gel to hair by part-

ing hair and applying a small amount to af- Indications
fected area. Rub in gently. Protect area from Management of acute painful musculoskeletalwashing, clothing, or rubbing until medica- conditions associated with muscle spasm. Un-tion has dried. Hair may be washed as usual

labeled uses: Management of fibromyalgia.but not right after applying medication.
Action● Use aerosols by shaking well and spraying on

affected area, holding container 3–6 in. away. Reduces tonic somatic muscle activity at the lev-
Spray for about 2 seconds to cover an area el of the brainstem. Structurally similar to tri-
the size of a hand. Do not inhale. If spraying cyclic antidepressants. Therapeutic Effects:
near face, cover eyes. Reduction in muscle spasm and hyperactivity

without loss of function.Patient/Family Teaching
● Instruct patient on correct technique of medi- Pharmacokinetics

cation administration. Emphasize importance Absorption: Well absorbed from the GI tract.
of avoiding the eyes. If a dose is missed, it Distribution: Unknown.
should be applied as soon as remembered Protein Binding: 93%.
unless almost time for the next dose. Metabolism and Excretion: Mostly metabo-

● Caution patient to use only as directed. Avoid lized by the liver.
using cosmetics, bandages, dressings, or oth- Half-life: 1–3 days.
er skin products over the treated area unless
directed by health care professional. TIME/ACTION PROFILE (skeletal muscle

● Advise parents of pediatric patients not to ap- relaxation)
ply tight-fitting diapers or plastic pants on a
child treated in the diaper area; these gar- ROUTE ONSET PEAK† DURATION
ments work as an occlusive dressing and may PO within 1 hr 3–8 hr 12–24 hr
cause more of the drug to be absorbed. Extended re- unk unk 24 hr

lease● Caution women that medication should not
be used extensively, in large amounts, or for

†Full effects may not occur for 1–2 wk
protracted periods if they are pregnant or

Contraindications/Precautionsplanning to become pregnant.
Contraindicated in: Hypersensitivity; Should● Advise patient to consult health care profes-
not be used within 14 days of MAO inhibitorsional before using medicine for condition
therapy; Immediate period after MI; Severe orother than indicated.
symptomatic cardiovascular disease; Cardiac● Instruct patient to inform health care profes-

sional if symptoms of underlying disease re- conduction disturbances; Hyperthyroidism.
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ImplementationUse Cautiously in: Cardiovascular disease;
● Do not confuse cyclobenzaprine with cypro-Geri: Appears on Beers list. Poorly tolerated due

heptadine.to anticholinergic effects. Pregnancy, lactation,
● PO: May be administered with meals to mini- Cand children <15 yr (safety not established).

mize gastric irritation.Adverse Reactions/Side Effects
Patient/Family TeachingCNS: dizziness, drowsiness, confusion, fatigue,
● Instruct patient to take medication as direct-headache, nervousness. EENT: dry mouth,

ed; do not take more than the prescribedblurred vision. CV: arrhythmias. GI: constipa-
amount. Taken missed doses within 1 hr oftion, dyspepsia, nausea, unpleasant taste. GU:
time ordered; otherwise, return to normalurinary retention.
dose schedule. Do not double doses.

Interactions ● Medication may cause drowsiness, dizziness,
Drug-Drug: Additive CNS depression with oth- and blurred vision. Caution patient to avoid
er CNS depressants, including alcohol, anti- driving or other activities requiring alertness
histamines, opioid analgesics, and seda- until response to drug is known.
tive/hypnotics. Additive anticholinergic effects ● Advise patient to avoid concurrent use of al-
with drugs possessing anticholinergic cohol or other CNS depressants with this

medication.properties, including antihistamines, anti-
● If constipation becomes a problem, advisedepressants, atropine, disopyramide, hal-

patient that increasing fluid intake and bulkoperidol, and phenothiazines. Avoid use
in diet and stool softeners may alleviate thiswithin 14 days of MAO inhibitors (hyperpyret-
condition.ic crisis, seizures, and death may occur). May

● Advise patient to notify health care profes-blunt the response to guanadrel.
sional if symptoms of urinary retention (dis-Drug-Natural Products: Concomitant use of
tended abdomen, feeling of fullness, overflowkava kava, valerian, chamomile, or hops
incontinence, voiding small amounts) occur.can � CNS depression.

● Inform patient that good oral hygiene, fre-
Route/Dosage quent mouth rinses, and sugarless gum or
PO (Adults): Acute painful musculoskeletal candy may help relieve dry mouth.
conditions—10 mg 3 times daily (range 20–

Evaluation/Desired Outcomes40 mg/day in 2–4 divided doses; not to exceed
● Relief of muscular spasm in acute skeletal60 mg/day) or extended-release—15–30 mg

muscle conditions. Maximum effects may notonce daily. Fibromyalgia—5–40 mg at bed- be evident for 1–2 wk. Use is usually limitedtime (unlabeled). to 2–3 wk; however, has been effective for at
Availability (generic available) least 12 wk in the management of fibro-
Tablets: 5 mg, 10 mg. Cost: Generic—5 mg myalgia.
$18.85/100, 10 mg $18.86/100. Extended-re-
lease capsules: 15 mg, 30 mg. Cost: 15 mg HIGH ALERT
$773.97/90.

cyclophosphamide
NURSING IMPLICATIONS (sye-kloe-fos-fa-mide)

Cytoxan, Neosar, �ProcytoxAssessment
● Assess patient for pain, muscle stiffness, and Classification

Therapeutic: antineoplastics, immunosup-range of motion before and periodically
pressantsthroughout therapy.
Pharmacologic: alkylating agents

● Geri: Assess geriatric patients for anticholin-
ergic effects (sedation and weakness). Pregnancy Category D

Potential Nursing Diagnoses
Acute pain (Indications) Indications
Impaired physical mobility (Indications) Alone or with other modalities in the manage-
Risk for injury (Side Effects) ment of: Hodgkin’s disease, Malignant lympho-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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mas, Multiple myeloma, Leukemias, Mycosis bicin, doxorubicin). May � serum digoxin
fungoides, Neuroblastoma, Ovarian carcinoma, levels. Additive bone marrow depression with
Breast carcinoma and a variety of other tumors. other antineoplastics or radiation therapy.
Minimal change nephrotic syndrome in chil- May potentiate the effects of warfarin. May �
dren. Unlabeled uses: Severe active rheuma- antibody response to live-virus vaccines and
toid arthritis or Wegener’s granulomatosis. � risk of adverse reactions. Prolongs the ef-

fects of cocaine.Action
Interferes with DNA replication and RNA tran- Route/Dosage
scription, ultimately disrupting protein synthe- Many regimens are used.
sis (cell-cycle phase–nonspecific). Therapeu- PO (Adults): 1–5 mg/kg/day.
tic Effects: Death of rapidly replicating cells, PO (Children): Induction—2–8 mg/kg/day
particularly malignant ones. Also has immuno- (60–250 mg/m2/day) in divided doses for 6
suppressant action in smaller doses. days or longer. Maintenance—2–5 mg/kg
Pharmacokinetics (50–150 mg/m2/day) twice weekly.
Absorption: Inactive parent drug is well ab- IV (Adults): 40–50 mg/kg in divided doses
sorbed from the GI tract. Converted to active over 2–5 days or 10–15 mg/kg q 7–10 days or
drug by the liver. 3–5 mg/kg twice weekly or 1.5–3 mg/kg/day.
Distribution: Widely distributed. Limited Other regimens may use larger doses.
penetration of the blood-brain barrier. Crosses IV (Children): Induction—2–8 mg/kg/day
the placenta; enters breast milk. (60–250 mg/m2/day) in divided doses for 6
Metabolism and Excretion: Converted to ac- days or longer. Total dose for 7 days may be giv-
tive drug by the liver; 30% eliminated un- en as a single weekly dose. Maintenance—10–
changed by the kidneys. 15 mg/kg every 7–10 days or 30 mg/kg q 3–4
Half-life: 4–6.5 hr. wk.
TIME/ACTION PROFILE (effects on blood Availability (generic available)
counts) Tablets: 25 mg, 50 mg. Injection: 100 mg,

200 mg, 500 mg, �750 mg, 1 g, 2 g.
ROUTE ONSET PEAK DURATION

PO, IV 7 days 7–15 days 21 days NURSING IMPLICATIONS
Contraindications/Precautions Assessment
Contraindicated in: Hypersensitivity; Preg- ● Monitor blood pressure, pulse, respiratory
nancy or lactation. rate, and temperature frequently during ad-
Use Cautiously in: Active infections; Bone ministration. Report significant changes.
marrow depression; Other chronic debilitating ● Monitor urinary output frequently during
illnesses; Patients with childbearing potential. therapy. To reduce the risk of hemorrhagic

cystitis, fluid intake should be at least 3000Adverse Reactions/Side Effects
ml/day for adults and 1000–2000 ml/day forResp: PULMONARY FIBROSIS. CV: MYOCARDIAL FIBROSIS,
children. May be administered with mesna.hypotension. GI: anorexia, nausea, vomiting.

● Monitor for bone marrow depression. AssessGU: HEMORRHAGIC CYSTITIS, hematuria. Derm: alo-
for bleeding (bleeding gums, bruising, petec-pecia. Endo: gonadal suppression, syndrome of

inappropriate antidiuretic hormone (SIADH). hiae, guaiac stools, urine, and emesis) and
Hemat: LEUKOPENIA, thrombocytopenia, anemia. avoid IM injections and taking rectal temper-
Metab: hyperuricemia. Misc: secondary neo- atures if platelet count is low. Apply pressure
plasms. to venipuncture sites for 10 min. Assess for

signs of infection during neutropenia. AnemiaInteractions
may occur. Monitor for increased fatigue,Drug-Drug: Phenobarbital or rifampin may
dyspnea, and orthostatic hypotension.� toxicity of cyclophosphamide. Concurrent

● Assess nausea, vomiting, and appetite. Weighallopurinol or thiazide diuretics may exag-
weekly. Antiemetics may be given 30 min be-gerate bone marrow depression. May prolong
fore administration of medication to mini-neuromuscular blockade from succinylcho-
mize GI effects. Anorexia and weight loss canline. Cardiotoxicity may be additive with other

cardiotoxic agents (cytarabine, daunoru- be minimized by feeding frequent light meals.
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● Encourage patient to drink 2000–3000 ml/ ● Oral solution can be formed by diluting pow-
der for injection in aromatic elixir to a con-day to promote excretion of uric acid. Alka-
centration of 1–5 mg of cyclophosphamide/linization of the urine may be used to help
ml. Reconstituted preparations should be re- Cprevent uric acid nephropathy.
frigerated and used within 2 wk.● Assess cardiac and respiratory status for

● IV: Solution for IV administration should bedyspnea, rales/crackles, weight gain, edema.
prepared in a biologic cabinet. Wear gloves,Pulmonary toxicity may occur after pro-
gown, and mask while handling IV medica-longed therapy. Cardiotoxicity may occur ear-
tion. Discard IV equipment in specially desig-ly in therapy and is characterized by symp-
nated containers.toms of CHF.

● Prepare IV solution by diluting each 100 mg● Lab Test Considerations: Monitor CBC
with 5 ml of sterile water or bacteriostatic wa-with differential and platelet count before and
ter for injection containing parabens. Shakeperiodically during therapy. The nadir of leu-
solution gently and allow to stand until clear.kopenia occurs in 7–12 days (recovery in
Use solution without bacteriostatic water17–21 days). Leukocytes should be main-
within 6 hr. Solution prepared with bacterios-tained at 2500–4000/mm3. May also cause
tatic water is stable for 24 hr at room temper-thrombocytopenia (nadir 10–15 days), and
ature, 6 days if refrigerated.rarely causes anemia.
IV Administration● Monitor BUN, creatinine, and uric acid be-

fore and frequently during therapy to detect ● Direct IV: Diluent: Administer reconsti-
nephrotoxicity. tuted solution undiluted. Concentration:

● Monitor ALT, AST, LDH, and serum bilirubin 20 mg/ml. Rate: Administer at a rate of 100
before and frequently during therapy to de- mg/min.
tect hepatotoxicity. ● Intermittent Infusion: Diluent: May be

● Urinalysis should be evaluated before initiat- further diluted in up to 250 ml of D5W, 0.9%
ing therapy and frequently during therapy to NaCl, 0.45% NaCl, dextrose/saline combina-

tions, LR or dextrose/Ringer’s solution. Con-detect hematuria or change in specific gravity
centration: 20–25 mg/ml. Rate: Adminis-indicative of SIADH.
ter over 30–60 min.● May suppress positive reactions to skin tests

● Syringe Compatibility: bleomycin, cispla-for Candida, mumps, Trichophyton, and tu-
tin, doxapram, doxorubicin, droperidol,berculin purified-protein derivative (PPD).
fluorouracil, furosemide, heparin, leucovo-May also produce false-positive results in Pa-
rin calcium, methotrexate, metoclopramide,panicolaou smears.
mitomycin, vinblastine, vincristine.Potential Nursing Diagnoses

● Y-Site Compatibility: allopurinol, amifos-Risk for infection (Side Effects)
tine, amikacin, ampicillin, aztreonam, bleo-Disturbed body image (Side Effects) mycin, cefazolin, cefepime, cefoperazone, ce-

Implementation fotaxime, cefoxitin, cefuroxime,
● High Alert: Fatalities have occurred with chloramphenicol, chlorpromazine, cimeti-

chemotherapeutic agents. Before administer- dine, cisplatin, cladribine, clindamycin,
ing, clarify all ambiguous orders; double- dexamethasone, diphenhydramine, doxoru-
check single, daily, and course-of-therapy bicin, doxorubicin liposome, doxycycline,
dose limits; have second practitioner inde- droperidol, erythromycin lactobionate, eto-
pendently double-check original order, cal- poside phosphate, famotidine, filgrastim, flu-
culations, and infusion pump settings. Do not darabine, fluorouracil, furosemide, ganciclo-
confuse cyclophosphamide with cyclospo- vir, gemcitabine, gentamicin, granisetron,
rine. Do not confuse Cytoxan (cyclophospha- heparin, hydromorphone, idarubicin, kana-
mide) with Cytozar (cytarabine) or Cytotec mycin, leucovorin calcium, linezolid, lor-
(misoprostol). azepam, melphalan, methotrexate, methyl-

● PO: Administer medication on an empty prednisolone, metoclopramide,
stomach. If severe gastric irritation develops, metronidazole, minocycline, mitomycin,
medication may be given with food. morphine, nafcillin, ondansetron, oxacillin,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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oxaliplatin, paclitaxel, pemetrexed, penicillin ● Management of minimal change nephrotic
G potassium, piperacillin, piperacillin/tazo- syndrome in children.
bactam, prochlorperazine, promethazine,
propofol, ranitidine, sargramostim, sodium

cycloSPORINE†bicarbonate, teniposide, thiotepa, ticarcillin/
clavulanate, tobramycin, topotecan, trimeth- (sye-kloe-spor-een)
oprim/sulfamethoxazole, vancomycin, vin- Neoral, Sandimmune, Gengraf
blastine, vincristine, vinorelbine.

Classification
● Y-Site Incompatibility: amphotericin B Therapeutic: immunosuppressants, anti-

cholesteryl sulfate, lansoprazole. rheumatics (DMARD)
● Additive Compatibility: fluorouracil, Pharmacologic: polypeptides (cyclic)

methotrexate, mitoxantrone, ondansetron.
Pregnancy Category CPatient/Family Teaching
†See Appendix C for ophthalmic use

● Instruct patient to take dose in early morning.
Emphasize need for adequate fluid intake for
72 hr after therapy. Patient should void fre-

Indicationsquently to decrease bladder irritation from
PO, IV: Prevention and treatment of rejection inmetabolites excreted by the kidneys. Report
renal, cardiac, and hepatic transplantationhematuria immediately. If a dose is missed,
(with corticosteroids). PO: Treatment of severecontact health care professional.
active rheumatoid arthritis (Neoral only). Treat-● Instruct patient to notify health care profes-
ment of severe recalcitrant psoriasis in adultsional promptly if fever; sore throat; signs of

infection; lower back or side pain; difficult or nonimmunocompromised patients (Neoral
painful urination; sores in the mouth or on only). Unlabeled uses: Management of recal-
the lips; yellow discoloration of skin or eyes; citrant ulcerative colitis. Treatment of steroid
bleeding gums; bruising; petechiae; blood in resistant nephrotic syndrome. Treatment of se-
urine, stool, or emesis; unusual swelling; vere steroid resistant autoimmune disease. Pre-
joint pain; shortness of breath; or confusion vention and treatment of graft vs. host disease in
occurs. Caution patient to avoid crowds and bone marrow transplant patients.
persons with known infections. Instruct pa-
tient to use soft toothbrush and electric razor

Actionand to avoid falls. Patient should also be cau-
Inhibits normal immune responses (cellulartioned not to drink alcoholic beverages or to
and humoral) by inhibiting interleukin-2, a fac-take products containing aspirin or NSAIDs;
tor necessary for initiation of T-cell activity.may precipitate GI hemorrhage.
Therapeutic Effects: Prevention of rejection● Advise patient that this medication may cause
reactions. Slowed progression of rheumatoidsterility and menstrual irregularities or cessa-

tion of menses. This drug is also teratogenic, arthritis or psoriasis.
and contraceptive measures should continue
for at least 4 mo after completion of therapy. Pharmacokinetics

● Discuss with patient the possibility of hair Absorption: Erratically absorbed (range 10–
loss. Explore methods of coping. May also 60%) after oral administration, with significant
cause darkening of skin and fingernails. first-pass metabolism by the liver. Microemul-

● Instruct patient not to receive any vaccina-
sion (Neoral) has better bioavailability.tions without advice of health care profes-
Distribution: Widely distributed, mainly intosional.
extracellular fluid and blood cells. Crosses the

Evaluation/Desired Outcomes placenta; enters breast milk.
● Decrease in size or spread of malignant Protein Binding: 90–98%.

tumors. Metabolism and Excretion: Extensively me-
● Improvement of hematologic status in pa-

tabolized by the liver (first pass); excreted intients with leukemia. Maintenance therapy is
bile, small amounts excreted unchanged ininstituted if leukocyte count remains between
urine.2500 and 4000/mm3 and if patient does not
Half-life: Children—7 hr; adults—19 hr.demonstrate serious side effects.
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mide, azathioprine, corticosteroids). Quinu-TIME/ACTION PROFILE (blood levels)
pristin/dalfopristin � cyclosporine levels.

ROUTE ONSET PEAK DURATION Barbiturates, phenytoin, rifampin, rifabu-
Ctin, carbamazepine, or sulfonamides mayPO unknown† 2–6 hr unknown

IV unknown end of in- unknown � effect of cyclosporine. � risk of hyperkale-
fusion mia with potassium-sparing diuretics, po-

tassium supplements, or ACE inhibitors.†Onset of action in rheumatoid arthritis is 4–8 wk and
� serum levels/risk of toxicity from digoxinmay last 4 wk after discontinuation; for psoriasis, onset is

2–6 wk and lasts 6 wk following discontinuation (� digoxin dose by 50%). Prolongs the action
of neuromuscular blocking agents. � riskContraindications/Precautions
of seizures with imipenem/cilastatin. May �Contraindicated in: Hypersensitivity to cyclo-
antibody response to live-virus vaccines andsporine or polyoxyethylated castor oil (vehicle
� risk of adverse reactions. � risk of rhabdo-for IV form); Should not be given to pregnant or
myolysis with HMG-CoA reductase inhibi-lactating women unless benefits outweigh risks;
tors. Concurrent use with tacrolimus shouldDisulfiram therapy or known alcohol intoler-
be avoided. Orlistat � absorption; avoid con-ance (IV and oral liquid dosage forms contain
current use.alcohol); Psoriasis patients receiving immuno-
Drug-Natural Products: Concomitant usesuppressants or radiation; Uncontrolled hyper-
with echinacea and melatonin may interferetension.
with immunosuppression. Use with St. John’sUse Cautiously in: Severe hepatic impairment
wort may cause � serum levels and organ re-(dose reduction recommended); Renal impair-
jection for transplant patients. Some HIV pro-ment (frequent dose changes may be neces-
tease inhibitors may � blood levels and thesary); Active infection; Children (larger or more
risk of toxicity.frequent doses may be required).
Drug-Food: Concurrent ingestion of grape-

Adverse Reactions/Side Effects fruit or grapefruit juice � absorption and
CNS: SEIZURES, tremor, confusion, flushing, head- should be avoided. Food � absorption of mi-
ache, psychiatric problems. CV: hypertension. croemulsion products (Neoral).
GI: diarrhea, hepatotoxicity, nausea, vomiting,

Route/Dosageabdominal discomfort, anorexia, pancreatitis.
Doses are adjusted on the basis of serum levelGU: nephrotoxicity. Derm: hirsutism, acne. F
monitoring.and E: hyperkalemia, hypomagnesemia. He-

mat: anemia, leukopenia, thrombocytopenia. Prevention of Transplant Rejection (San-
Metab: hyperlipidemia, hyperuricemia. Neu- dimmune)
ro: hyperesthesia, paresthesia. Misc: gingival PO (Adults and Children): 14–18 mg/kg/
hyperplasia, hypersensitivity reactions, infec- dose 4–12 hr before transplant then 5–15 mg/
tions. kg/day divided q 12–24 hr postoperatively, ta-

per by 5% weekly to maintenance dose of 3–10Interactions
mg/kg/day.Drug-Drug: � blood levels and/or risk of tox-
IV (Adults and Children): 5–6 mg/kg/doseicity with azithromycin, clarithromycin ,
4–12 hr before transplant, then 2–10 mg/kg/amphotericin B, aminoglycosides, amio-
day in divided doses q 8–24 hr; change to PO asdarone, anabolic steroids, some calcium
soon as possible.channel blockers, cimetidine, colchicine,

danazol, erythromycin, fluconazole, fluor- Prevention of Transplant Rejection
oquinolones, ketoconazole, itraconazole, (Neoral)
metoclopramide, methotrexate, micona- PO (Adults and Children): 4–12 mg/kg/day
zole, NSAIDs, melphalan, or hormonal divided q 12 hr (dose varies depending on or-
contraceptives. � nephrotoxicity with acy- gan transplanted).
clovir, amphotericin B, aminoglycosides,
NSAIDs, trimethoprim, ciprofloxacin, and Rheumatoid Arthritis (Neoral only)
vancomycin. � immunosuppression with oth- PO (Adults and Children): 2.5 mg/kg/day
er immunosuppressants (cyclophospha- given in 2 divided doses; may increase by 0.5–

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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0.75 mg/kg/day after 8 and 12 weeks, up to 4 um, uric acid, and lipids at baseline, every 2
mg/kg/day. Decrease dose by 25–50% if ad- wk during initial therapy, and then monthly if
verse reactions occur. stable. Nephrotoxicity may occur; report sig-

nificant increases.Severe Psoriasis (Neoral only)
● May cause hepatotoxicity; monitor for �PO (Adults): 2.5 mg/kg/day given in 2 divided

AST, ALT, alkaline phosphatase, amylase, anddoses, for at least 4 wk; then may increase by 0.5
bilirubin.mg/kg/day q 2 wk, up to 4 mg/kg/day. Decrease

● May cause � serum potassium and uric aciddose by 25–50% if adverse reactions occur.
levels and � serum magnesium levels.

Autoimmune Diseases (Neoral only)
● Serum lipid levels may be �.

PO (Adults and Children): 1–3 mg/kg/day.
● Toxicity and Overdose: Evaluate serum

Availability (generic available) cyclosporine levels periodically during thera-
Microemulsion soft gelatin capsules (Gen- py. Dose may be adjusted daily, in response to
graf, Neoral): 25 mg, 100 mg. Cost: levels, during initiation of therapy. Guidelines
Gengraf—25 mg $227.97/180, 100 mg for desired serum levels will vary among insti-
$949.52/180; Neoral—25 mg $239.96/180, tutions.
100 mg $956.36/180. Microemulsion oral Potential Nursing Diagnosessolution (Gengraf, Neoral): 100 mg/ml.

Risk for infection (Side Effects)Cost: Neoral—$301.71/50 ml. Soft gelatin
Acute pain (Indications)capsules (Sandimmune): 25 mg, 100 mg.

Cost: 25 mg $337.25/180, 100 mg $1,280.00/ Implementation
180. Oral solution (Sandimmune): 100 mg/ ● Do not confuse cyclosporine with cyclophos-
ml. Cost: Neoral—$363.18/50 ml. Injection phamide or cycloserine.
(Sandimmune): 50 mg/ml in 5-ml ampules. ● Given with other immunosuppressive agents.

Protect transplant patients from staff and visi-
NURSING IMPLICATIONS tors who may carry infection. Maintain pro-

tective isolation as indicated.Assessment
● Microemulsion products (Neoral) and other● Monitor serum creatinine level, intake and

products (Sandimmune) are not inter-output ratios, daily weight, and blood pres-
changeable.sure during therapy. Report significant

● PO: Draw up oral solution in the pipette pro-changes.
vided with the medication. Mix oral solution● Prevention of Transplant Rejection: Ass-
with milk, chocolate milk, apple juice, or or-ess for symptoms of organ rejection through-
ange juice, preferably at room temperature.out therapy.
Stir well and drink at once. Use a glass con-● IV: Monitor patient for signs and symptoms

of hypersensitivity (wheezing, dyspnea, flush- tainer and rinse with more diluent to ensure
ing of face or neck) continuously during at that total dose is taken. Administer oral doses
least the first 30 min of each treatment and with meals. Wipe pipette dry; do not wash af-
frequently thereafter. Oxygen, epinephrine, ter use.
and equipment for treatment of anaphylaxis IV Administration
should be available with each IV dose.

● Intermittent Infusion: Diluent: Dilute
● Arthritis: Assess pain and limitation of

each 1 ml (50 mg) of IV concentrate immedi-movement prior to and during adminis-
ately before use with 20–100 ml of D5W ortration.
0.9% NaCl for injection. Solution is stable for

● Prior to initiating therapy, perform a physical
24 hr in D5W. In 0.9% NaCl, it is stable for 6exam including blood pressure on 2 occa-
hr in a polyvinylchloride container and 12 hrsions to determine baseline. Monitor blood
in a glass container at room temperature.pressure every 2 wk during initial 3 mo, then
Concentration: 2.5 mg/ml. Rate: Infusemonthly if stable. If hypertension occurs,
slowly over 2–6 hr via infusion pump.dose should be reduced.

● Continuous Infusion: May be administered● Psoriasis: Assess skin lesions prior to and
over 24 hr.during therapy.

● Y-Site Compatibility: lansoprazole, linezo-● Lab Test Considerations: Measure serum
creatinine, BUN, CBC, magnesium, potassi- lid, propofol, sargramostim.
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● Y-Site Incompatibility: amphotericin B ● Advise patient to notify health care profes-
sional if pregnancy is planned or suspected.cholesteryl sulfate, drotrecogin.

● Emphasize the importance of follow-up● Additive Incompatibility: magnesium
exams and lab tests. Csulfate.

Evaluation/Desired OutcomesPatient/Family Teaching
● Prevention of rejection of transplanted

● Instruct patient to take medication at the
tissues.same time each day and with regard to food,

● Decrease in severity of pain.as directed. Do not skip doses or double up
● Increased ease of joint movement.

on missed doses. Take missed doses as soon
● Decrease in progression of psoriasis.

as remembered within 12 hr. Do not discon-
tinue medication without advice of health
care professional. cyproheptadine

● Reinforce the need for lifelong therapy to pre- (si-proe-hep-ta-deen)
vent transplant rejection. Review symptoms of Periactin, PMS-Cyproheptadine
rejection for transplanted organ, and stress

Classificationneed to notify health care professional imme-
Therapeutic: allergy, cold, and coughdiately if they occur. remedies, antihistamines

● Pedi: Review side effects carefully with par-
Pregnancy Category Bents and teach them how to monitor for hy-

pertension, infection, and kidney disease. In-
Indicationsstruct parents to notify health care provider if
Relief of allergic symptoms caused by histaminechild develops diarrhea, which decreases ab-
release including: Seasonal and perennial aller-sorption of cyclosporine and can result in re-
gic rhinitis, Chronic urticaria, Cold urticaria.jection.
Unlabeled uses: Stimulation of appetite.

● Instruct patient to avoid grapefruit and grape-
Actionfruit juice to prevent interaction with cyclo-
Antagonizes the effects of histamine at H-recep-sporine.
tor sites; does not bind to or inactivate hista-● Advise patient of common side effects (ne-
mine. Also blocks the effects of serotonin, whichphrotoxicity, increased blood pressure, hand
may result in increased appetite. Therapeutictremors, increased facial and body hair, gin-
Effects: Decreased symptoms of histamine ex-gival hyperplasia). Pedi: Advise parents that if
cess (sneezing, rhinorrhea, nasal and ocularhair growth is excessive and upsetting to the pruritus, ocular tearing and redness). De-

child, depilatories, or hair removal waxing, creased cold urticaria.
can be used.

Pharmacokinetics
● Teach patient the correct method for moni-

Absorption: Apparently well absorbed aftertoring blood pressure. Instruct patient to no-
oral dosing.tify health care professional of significant Distribution: Unknown.changes in blood pressure or if hematuria, Metabolism and Excretion: Mostly metabo-

increased frequency, cloudy urine, decreased lized by the liver.
urine output, fever, sore throat, tiredness, or Half-life: Unknown.
unusual bruising occurs.

TIME/ACTION PROFILE (antihistaminic
● Instruct patient on proper oral hygiene. Me-

effects)ticulous oral hygiene and dental examina-
tions for teeth cleaning and plaque control ROUTE ONSET PEAK DURATION
every 3 mo will help decrease gingival inflam-

PO 15–60 min 1–2 hr 8 hr
mation and hyperplasia.

● Instruct patient to consult health care profes- Contraindications/Precautions
sional before taking any OTC medications or Contraindicated in: Hypersensitivity; Acute at-
receiving any vaccinations while taking this tacks of asthma; Lactation; Known alcohol into-
medication. lerance (syrup only).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing DiagnosesUse Cautiously in: Geri: Appears on Beers list.
Ineffective airway clearance (Indications)Geriatric patients are sensitive to anticholiner-
Risk for injury (Side Effects)gic effects and have increased risk for side ef-

fects; Angle-closure glaucoma; Liver disease; Implementation
Pregnancy (safety not established).

● Do not confuse cyproheptadine with cyclo-
benzaprine.Adverse Reactions/Side Effects

● PO: Administer with food, water, or milk toCNS: drowsiness, excitation (increased in chil-
minimize gastric irritation.dren). EENT: blurred vision. CV: arrhythmias,

hypotension, palpitations. GI: dry mouth, con- Patient/Family Teaching
stipation. GU: hesitancy, retention. Derm: pho-

● Instruct patient to take cyproheptadine exact-
tosensitivity, rashes. Misc: weight gain. ly as directed. Missed dose should be taken as

soon as remembered. Do not double doses.Interactions
Syrup should be accurately measured usingDrug-Drug: Additive CNS depression with oth-
calibrated medication cup or measuringer CNS depressants, including alcohol,
device.opioid analgesics, and sedative/hypnotics.

● Medication may cause drowsiness. Advise pa-MAO inhibitors may intensify and prolong the
tient to avoid driving or other activities re-anticholinergic effects of antihistamines.
quiring alertness until response to the drug isRoute/Dosage
known.PO (Adults): 4 mg q 8 hr (range 4–20 mg/day

● Advise patient to use sunscreen and protec-in 3 divided doses; up to 0.5 mg/kg/day).
tive clothing to prevent a photosensitivity re-PO (Children 6–14 yr): 2–4 mg q 8–12 hr
action.(not to exceed 16 mg/day).

● Caution patient to avoid concurrent use of al-PO (Children 2–6 yr): 2 mg q 8–12 hr (not to
cohol and other CNS depressants.exceed 12 mg/day).

● Advise patient that frequent mouth rinses,
Availability (generic available) good oral hygiene, and sugarless gum or can-
Tablets: 4 mg, �4 mgOTC. Syrup: 2 mg/5 ml, dy may decrease dry mouth. Patient should
�2 mg/5 mlOTC. notify dentist if dry mouth persists for >2 wk.

● Geri: Teach patient and family about anticho-NURSING IMPLICATIONS linergic effects and to contact a health care
provider if such effects persist.Assessment

● Geri: Assess for adverse anticholinergic ef- Evaluation/Desired Outcomes
fects (delirium, acute confusion, dizziness, ● Alleviation of allergic symptoms.
dry mouth, blurred vision, urinary retention, ● Alleviation of cold urticaria.
constipation, tachycardia). ● Improvement of appetite.

● Allergy: Assess symptoms (rhinitis, conjunc-
tivitis, hives) prior to and periodically HIGH ALERT
throughout therapy.

● Assess lung sounds and respiratory function cytarabine (sye-tare-a-been)
prior to and periodically throughout therapy. Ara-C, cytosine arabinoside, �Cy-
May cause thickening of bronchial secre- tosar, Cytosar-U, DepoCyt
tions. Maintain fluid intake of 1500–2000

Classificationml/day to decrease viscosity of secretions. Therapeutic: antineoplastics
● Appetite Stimulant: Monitor food intake Pharmacologic: antimetabolites

and weight routinely.
Pregnancy Category D● Lab Test Considerations: May cause

false-negative reactions on allergy skin tests;
Indicationsdiscontinue 72 hr prior to testing.
IV: Used mainly in combination chemothera-● Increased serum amylase and prolactin con-
peutic regimens for the treatment of leukemiascentrations may occur when cyproheptadine
and non-Hodgkin’s lymphomas. IT: Treatmentis administered with a thyrotropin-releasing

hormone. of lymphomatous meningitis.
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Action cal only— CHEMICAL ARACHNOIDITIS, abnormal gait.
Inhibits DNA synthesis by inhibiting DNA poly- Misc: cytarabine syndrome, fever.
merase (cell-cycle S-phase–specific). Thera- Interactionspeutic Effects: Death of rapidly replicating CDrug-Drug: � bone marrow depression withcells, particularly malignant ones. other antineoplastics or radiation therapy.
Pharmacokinetics � risk of cardiomyopathy when used in high-
Absorption: Absorption occurs from subcut dose regimens with cyclophosphamide. May
sites, but blood levels are lower than with IV ad- � antibody response to live-virus vaccines
ministration; IT administration results in negli- and � risk of adverse reactions. May � ab-
gible systemic exposure. sorption of digoxin tablets. May � the efficacy
Distribution: Widely distributed; IV- and sub- of gentamicin when used to treat Klebsiella
cut-administered cytarabine crosses the blood- pneumoniae infections. Recent treatment with
brain barrier but not in sufficient quantities. asparaginase may � risk of pancreatitis. �
Crosses the placenta. neurotoxicity with concurrently administered
Metabolism and Excretion: Metabolized IT antineoplastics (IT only).
mostly by the liver; <10% excreted unchanged

Route/Dosageby the kidneys. Metabolism to inactive drug in
Dose regimens vary widely.the CSF is negligible because the enzyme that
IV (Adults): Induction dose—200 mg/m2/daymetabolizes it is present in very low concentra-
for 5 days q 2 wk as a single agent or 2–6 mg/tions in the CSF.
kg/day (100–200 mg/m2/day) as a single dailyHalf-life: IV, subcut—1–3 hr; IT—100–236
dose or in 2–3 divided doses for 5–10 days orhr.
until remission occurs as part of combination

TIME/ACTION PROFILE (IV, subcut—effects chemotherapy. Maintenance—70–200 mg/
on WBCs; IT—levels in CSF) m2/day for 2–5 days monthly. Refractory leuke-

mias/lymphomas—3 g/m2 q 12 hr for up to 12
ROUTE ONSET PEAK DURATION

doses.
Subcut, IV 24 hr 7–9 days 12 days Subcut, IM (Adults): Maintenance—1–1.5

(1st phase) mg/kg q 1–4 wk.Subcut, IV 15–24 days 15–24 days 25–34 days
IT (Adults): Depo Cyt Induction—50 mg (in-(2nd
traventricular or lumbar puncture) every 14phase)

IT rapid 5 hr 14–28 days days for 2 doses (weeks 1 and 3); consolida-
tion—50 mg (intraventricular or lumbar punc-

Contraindications/Precautions ture) every 14 days for 3 doses (weeks 5, 7, and
Contraindicated in: Hypersensitivity; OB: 9), followed by one additional dose at week 13;
Pregnancy or lactation; Active meningeal infec- maintenance—50 mg (intraventricular or
tion (IT only). lumbar puncture) every 28 days for 4 doses
Use Cautiously in: Active infections; De- (weeks 17, 21, 25, and 29). If drug-related neu-
creased bone marrow reserve; Renal/hepatic rotoxicity occurs, dose should be reduced to 25
disease; Other chronic debilitating illnesses; mg or discontinued (dexamethasone 4 mg PO/
OB: Patients with childbearing potential. IV twice daily for 5 days should be started con-
Adverse Reactions/Side Effects currently with IT cytarabine).
CNS: CNS dysfunction (high dose), confusion, Availability (generic available)
drowsiness, headache. EENT: corneal toxicity Powder for injection: 100 mg, 500 mg, 1 g, 2
(high dose), hemorrhagic conjunctivitis (high g. Sustained-release liposome injectiondose). Resp: PULMONARY EDEMA (high dose). CV: for IT use: 50 ml/5-ml vial.edema. GI: nausea, vomiting, hepatitis, hepato-
toxicity, severe GI ulceration (high dose), sto- NURSING IMPLICATIONS
matitis. GU: urinary incontinence. Derm: alo-

Assessmentpecia, rash. Endo: sterility. Hemat: (less with
● Monitor for bone marrow depression. AssessIT use)— anemia, leukopenia, thrombocytope-

nia. Metab: hyperuricemia. Neuro: Intrathe- for bleeding (bleeding gums, bruising, petec-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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hiae, guaiac stools, urine, and emesis) and ● Lab Test Considerations: Monitor CBC
with differential and platelet count prior toavoid IM injections and taking rectal temper-
and frequently during therapy. Leukocyteatures if platelet count is low. Apply pressure
counts begin to drop within 24 hr of adminis-to venipuncture sites for 10 min. Assess for
tration. The initial nadir occurs in 7–9 days.signs of infection during neutropenia. Anemia
After a small � in the count, the second,may occur. Monitor for increased fatigue,
deeper nadir occurs 15–24 days after admin-dyspnea, and orthostatic hypotension.
istration. Platelet counts begin to � 5 days● Monitor intake and output ratios and daily
after a dose, with a nadir at 12–15 days. Leu-weights. Report significant changes in totals.
kocyte and thrombocyte counts usually begin● Monitor for symptoms of gout (increased
to � 10 days after the nadirs. Therapy is usu-uric acid, joint pain, edema). Encourage pa-
ally withdrawn if leukocyte count is <1000/tient to drink at least 2 L of fluid each day. Al-
mm3 or platelet count is <50,000/mm3. Bonelopurinol may decrease uric acid levels. Alka-
marrow aspirations are recommended everylinization of urine may increase excretion of
2 wk until remission occurs.uric acid.

● Monitor renal (BUN and creatinine) and he-
● Assess nutritional status. Nausea and vomiting

patic function (AST, ALT, bilirubin, alkalinemay occur within 1 hr of administration, es-
phosphatase, and LDH) prior to and routinelypecially if IV dose is administered rapidly,
during therapy.less severe if medication is infused slowly. Ad-

● May cause � uric acid concentrations.ministering an antiemetic prior to and peri-
Potential Nursing Diagnosesodically throughout therapy and adjusting
Risk for infection (Adverse Reactions)diet as tolerated may help maintain fluid and
Risk for injury (Side Effects)electrolyte balance and nutritional status.

● Monitor patient for development of cytara- Implementation
bine or ara-C syndrome (fever, myalgia,

● High Alert: Fatalities have occurred with
bone pain, chest pain, maculopapular rash, chemotherapeutic agents. Before administer-
conjunctivitis, malaise), which usually occurs ing, clarify all ambiguous orders; double-
6–12 hr following administration. Corticoste- check single, daily, and course-of-therapy
roids may be used for treatment or preven- dose limits; have second practitioner inde-
tion. If patient responds to corticosteroids, pendently double-check original order, cal-
continue cytarabine and corticosteroids. culations, and infusion pump settings.

● Assess patient for respiratory distress and ● High Alert: Do not confuse cytarabine with
pulmonary edema. Occurs with high doses Cytoxan (cyclophosphamide). Do not con-
rarely; may be fatal. fuse Cytosar (cytarabine) with Cytovene (gan-

● Monitor patient for signs of anaphylaxis ciclovir) or Cytoxan. Do not confuse high-
(rash, dyspnea, swelling). Epinephrine, cor- dose and regular therapy. Fatalities have
ticosteroids, and resuscitation equipment occurred with high-dose therapy.
should be readily available. ● Solution should be prepared in a biologic

IT: Chemical arachnoiditis (nausea, vomiting, cabinet. Wear gloves, gown, and mask while
headache, fever, back pain, CSF pleocytosis and handling IV medication. Discard IV equip-
neck rigidity, neck pain, or meningism) is an ment in specially designated containers (see
expected side effect of IT cytarabine. Incidence Appendix K).
and severity of symptoms may be decreased with ● May be given subcut, direct IV, intermittent
coadministration of dexamethasone. IV, continuous IV, or IT.
● Monitor patients receiving IT therapy contin- ● IV, Subcut: Reconstitute 100-mg vials with 5

uously for the development of neurotoxicity ml of bacteriostatic water for injection with
(myelopathy, personality changes, dysarthria, benzyl alcohol 0.9% for a concentration of 20
ataxia, confusion, somnolence, coma). If mg/ml. Reconstitute 500-mg vials with 10 ml
neurotoxicity develops, decrease amount of for a concentration of 50 mg/ml, 1-g vials
subsequent doses and discontinue if neuro- with 10 ml, and 2-g vials with 20 ml for a con-
toxicity persists. Risk may be increased if cy- centration of 100 mg/ml. Reconstituted solu-
tarabine is administered intrathecally and IV tion is stable for 48 hr. Do not administer a
within a few days. cloudy or hazy solution.
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IV Administration used portions. Inject directly into CSF via in-
traventricular reservoir or by direct injection● Direct IV: Diluent: Administer undiluted.
into lumbar sac. Do not use in-line filters.Concentration: 100 mg/ml. Rate: Admin-

C● Instruct patient to lie flat for 1 hr following ITister each 100 mg over 1–3 min.
injection. Monitor for immediate toxic re-● Intermittent Infusion: Diluent: May be
actions.further diluted in 0.9% NaCl, D5W, D10W,

D5/0.9% NaCl, Ringer’s solution, LR, or D5/ Patient/Family Teaching
LR. Concentration: Dilute doses in 100 ml

● Caution patient to avoid crowds and persons
of diluent. Rate: Infuse over 15–30 min. with known infections. Report symptoms of

● Continuous Infusion: Rate and concentra- infection (fever, chills, cough, hoarseness,
tion for IV infusion are ordered individually. sore throat, lower back or side pain, painful

● Syringe Compatibility: metoclopramide. or difficult urination) immediately.
● Y-Site Compatibility: amifostine, amsac-

● Instruct patient to report unusual bleeding.rine, aztreonam, cefepime, chlorpromazine,
Advise patient of thrombocytopenia precau-cimetidine, cladribine, dexamethasone phos-
tions (use soft toothbrush and electric razor,phate, diphenhydramine, doxorubicin lipo-
avoid falls, do not drink alcoholic beveragessome, droperidol, etoposide phosphate, fam-
or take medication containing aspirin orotidine, filgrastim, fludarabine, furosemide,
NSAIDs; may precipitate gastric bleeding).gemcitabine, gentamicin, granisetron, hepa-

● Instruct patient to inspect oral mucosa forrin, hydrocortisone, hydromorphone, idaru-
redness and ulceration. If mouth sores occur,bicin, linezolid, lorazepam, melphalan, meth-
advise patient to use sponge brush and rinseotrexate, methylprednisolone,
mouth with water after eating and drinking.metoclopramide, morphine, ondansetron,
Stomatitis may require treatment with opioidpaclitaxel, pemetrexed, piperacillin/tazobac-
analgesics.tam, prochlorperazine, promethazine, pro-

● Advise patient that this medication may havepofol, ranitidine, sargramostim, sodium bi-
teratogenic effects. Contraception should becarbonate, teniposide, thiotepa, vinorelbine.
used during therapy and for at least 4 mo af-● Y-Site Incompatibility: allopurinol, am-
ter therapy is concluded.photericin B cholesteryl sulfate complex,

ganciclovir, lansoprazole. ● Instruct patient not to receive any vaccina-
● Additive Compatibility: methotrexate, mi- tions without advice of health care profes-

toxantrone, ondansetron, potassium chlo- sional.
ride, sodium bicarbonate, vincristine. ● Emphasize the need for periodic lab tests to

● Additive Incompatibility: fluorouracil, monitor for side effects.
heparin, regular insulin, nafcillin, oxacillin, ● IT: Inform patient about the expected side ef-
penicillin G sodium. IT: Patients receiving li- fects (headache, nausea, vomiting, fever) and
posomal cytarabine should be started on about early signs of neurotoxicity. Instruct
dexamethasone 4 mg twice daily PO or IV for patient to notify health care professional if
5 days beginning on the day of liposomal cy- these signs occur.
tarabine injection.

● Emphasize the importance of taking dexa-
● Allow vial to warm to room temperature. methasone with lyposomal cytarabine.

Gently agitate or invert vial to resuspend par-
Evaluation/Desired Outcomesticles immediately before withdrawal from
● Improvement of hematopoietic values in leu-vial. No further reconstitution or dilution is

kemias.required with liposomal cytarabine. Recon-
● Decrease in size and spread of the tumor institute conventional cytarabine with preser-

non-Hodgkin’s lymphomas. Therapy is con-vative-free 0.9% NaCl or autologous spinal
tinued every 2 wk until patient is in completefluid. Use immediately to prevent bacterial
remission or thrombocyte count or leukocytecontamination.
count falls below acceptable levels.● Liposomal cytarabine must be used within 4

hr of withdrawal from the vial. Discard un- ● Treatment of lymphomatous meningitis.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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dren). Hemat: thrombosis. MS: arthralgia,daclizumab (da-kliz-yoo-mab) back pain, musculoskeletal pain. Neuro: trem-Zenapax or. Misc: Allergic reactions including
ANAPHYLAXIS, fever (� in children), post-opera-Classification

Therapeutic: immunosuppressants tive pain (� in children), urinary and respira- DPharmacologic: monoclonal antibodies tory tract infection (� in children).

InteractionsPregnancy Category C
Drug-Drug: None known.
Drug-Natural Products: Concomitant useIndications
with astragalus, echinacea, and melatoninPrevention of acute organ rejection during renal
may interfere with immunosuppression.transplantation (with cyclosporine and cortico-

steroids). Route/Dosage
IV (Adults and Children): 1 mg/kg, with 1stAction
dose given no more than 24 hr before transplan-Binds specifically to interleukin-2 (IL-2) recep-
tation, then q 2 wk for a total of 5 doses.tor sites on activated lymphocytes, acting as an

IL-2 receptor antagonist. This prevents further Availability
activation of lymphocytes and allograft rejec- Concentrate for injection (must be dilut-
tion. Therapeutic Effects: Prevention of renal ed): 25 mg/5 ml in 5-ml vials.
allograft rejection.

NURSING IMPLICATIONSPharmacokinetics
Absorption: IV administration results in com- Assessment
plete bioavailability. ● Assess for fluid overload (monitor weight and
Distribution: Crosses the placenta. intake and output, assess for edema and
Metabolism and Excretion: Binds to lym- rales/crackles). Notify health care profes-
phocytes. sional if patient has experienced 3% or more
Half-life: 20 days. weight gain in the previous week. Obtain

chest x-ray within 24 hr before beginningTIME/ACTION PROFILE (saturation of IL-2
therapy. Fluid-overloaded patients are at highreceptors)
risk of developing pulmonary edema. Moni-
tor vital signs and breath sounds closely.ROUTE ONSET PEAK DURATION

● Monitor for signs of anaphylactic or hyper-
IV rapid after 5th 120 days†

sensitivity reactions (hypotension, broncho-dose
spasm, wheezing, laryngeal edema, pulmo-

†Post-transplantation nary edema, cyanosis, hypoxia, respiratory
arrest, cardiac arrhythmia, cardiac arrest,Contraindications/Precautions
peripheral edema, loss of consciousness, fev-Contraindicated in: Hypersensitivity.

Use Cautiously in: Geriatric patients; Pregnan- er, rash, urticaria, diaphoresis, pruritus, and/
cy, lactation, or children (has been used in chil- or injection site reactions) at each dose. Re-
dren; increased risk of hypertension and dehy- suscitation equipment should be readily
dration). available. If a severe hypersensitivity reaction

occurs, therapy with daclizumab should beAdverse Reactions/Side Effects
permanently discontinued.CNS: dizziness, fatigue, headache, insomnia.

● Monitor for infection (fever, chills, rash, soreResp: PULMONARY EDEMA, coughing, dyspnea. CV:
throat, purulent discharge, dysuria). Notifychest pain, edema, hypertension (� in chil-
health care professional immediately if thesedren), hypotension, tachycardia. GI: abdominal
symptoms occur; may necessitate discontinu-discomfort, constipation, diarrhea (� in chil-
ation of therapy.dren), dyspepsia, epigastric pain, nausea, pyro-

sis, vomiting (� in children). GU: dysuria, oli- Potential Nursing Diagnoses
guria, renal tubular necrosis. Derm: acne, Risk for infection (Side Effects)
impaired wound healing, pruritus (� in chil- Excess fluid volume (Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation Indications
PO: Treatment of spasticity associated with: Spi-● Daclizumab is usually administered concur-
nal cord injury, Stroke, Cerebral palsy, Multiplerently with cyclosporine and corticosteroids.
sclerosis. Prophylaxis of malignant hyperther-● Daclizumab should be used only by physi-
mia. IV: Emergency treatment of malignant hy-cians experienced in the management of or-
perthermia. Unlabeled uses: Management ofgan transplantation.
neuroleptic malignant syndrome.IV Administration
Action

● Intermittent Infusion: Diluent: Dilute
Acts directly on skeletal muscle, causing relaxa-daclizumab with 50 ml of 0.9% NaCl. Gently tion by decreasing calcium release from sarco-

invert bag to mix; do not shake to avoid foam- plasmic reticulum in muscle cells. Prevents in-
ing. Solution is clear and colorless; do not tense catabolic process associated with
administer solutions that are discolored or malignant hyperthermia. Therapeutic Effects:
contain particulate matter. Discard unused Reduction of muscle spasticity. Prevention of
portion. Administer within 4 hr or may be re- malignant hyperthermia.
frigerated for up to 24 hr. Discard after 24 hr. PharmacokineticsRate: Administer over 15 min via peripheral Absorption: 35% absorbed after oral adminis-
or central line. tration.

● Compatibility: Do not admix; do not admin- Distribution: Unknown.
ister in IV line containing other medications. Metabolism and Excretion: Almost entirely
If line must be used for other medications, metabolized by the liver.
flush with 0.9% NaCl before and after dacli- Half-life: 8.7 hr.
zumab.

TIME/ACTION PROFILE (effects onPatient/Family Teaching
spasticity)

● Explain that patient will need to resume life-
long therapy with other immunosuppressive ROUTE ONSET PEAK DURATION
drugs after completion of daclizumab course. PO 1 wk unknown 6–12 hr

● May cause dizziness. Caution patient to avoid IV rapid rapid unknown
driving or other activities requiring alertness

Contraindications/Precautionsuntil response is known.
Contraindicated in: No contraindications to● Instruct patient to continue to avoid crowds
IV form in treatment of hyperthermia; Pregnan-and persons with known infections; this drug
cy and lactation; Situations in which spasticity isalso suppresses the immune system.
used to maintain posture or balance.

● Instruct patient not to receive any vaccina-
Use Cautiously in: Cardiac, pulmonary, ortions and to avoid contact with persons re-
previous liver disease; Women, patients >35 yrceiving oral polio vaccine without advice of
(increased risk of hepatotoxicity).health care professional.
Adverse Reactions/Side EffectsEvaluation/Desired Outcomes CNS: drowsiness, muscle weakness, confusion,

● Prevention of acute organ rejection. dizziness, headache, insomnia, malaise, ner-
vousness. EENT: excessive lacrimation, visual

dalteparin, See HEPARINS (LOW disturbances. Resp: pleural effusions. CV:
changes in BP, tachycardia. GI: HEPATOTOXICITY,MOLECULAR WEIGHT).
diarrhea, anorexia, cramps, dysphagia, GI
bleeding, vomiting. GU: crystalluria, dysuria,
frequency, erectile dysfunction, incontinence,dantrolene (dan-troe-leen) nocturia. Derm: pruritus, sweating, urticaria.

Dantrium Hemat: eosinophilia. Local: irritation at IV site,
phlebitis. MS: myalgia. Misc: chills, drooling,Classification
fever.Therapeutic: skeletal muscle relaxants (di-

rect acting) Interactions
Drug-Drug: Additive CNS depression with CNSPregnancy Category C
depressants, including alcohol, antihista-
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mines, opioid analgesics, sedative/hypnot- thesia (malignant hyperthermia or perioper-
ics, and parenteral magnesium sulfate. � ative death).
risk of hepatotoxicity with other hepatotoxic ● Monitor ECG, vital signs, electrolytes, and
agents or estrogens. � risk of arrhythmias urine output continuously when administer-
with verapamil. ing IV for malignant hyperthermia DDrug-Natural Products: Concomitant use of ● Monitor patient for difficulty swallowing and
kava kava, valerian, chamomile, or hops choking during meals on the day of adminis-
can increase CNS depression. tration.

● Lab Test Considerations: Monitor liverRoute/Dosage
function frequently during therapy. LiverPO (Adults): Spasticity—25 mg/day initially;
function abnormalities (� AST, ALT, alkalineincrease by 25 mg/day q 4–7 days until desired
phosphatase, bilirubin, GGTP) may requireresponse or total of 100 mg 4 times daily is
discontinuation of therapy.reached. Prevention of malignant hyperther-

● Evaluate renal function and CBC before andmia—4–8 mg/kg/day in 3–4 divided doses for
periodically during therapy in patients receiv-1–2 days before procedure, last dose 3–4 hr
ing prolonged therapy.preop. Post-hyperthermic crisis follow-up—

4–8 mg/kg/day in 3–4 divided doses for 1–3 Potential Nursing Diagnoses
days after IV treatment. Impaired physical mobility (Indications)
PO (Children >5 yr): Spasticity—0.5 mg/kg Acute pain (Indications)
twice daily; increase by 0.5 mg/kg/day q 4–7 Risk for injury (Side Effects)
days until desired response is obtained or dos-

Implementationage of 3 mg/kg 4 times daily is reached (not to
● Do not confuse Dantrium (dantrolene) withexceed 400 mg/day). Prevention of malignant

danazol.hyperthermia—4–8 mg/kg/day in 3–4 divided
● PO: If gastric irritation becomes a problem,doses for 1–2 days before procedure, last dose

may be administered with food. Oral suspen-3–4 hr preop. Post-hyperthermic crisis fol-
sions may be made by opening capsules andlow-up—4–8 mg/kg/day in 3–4 divided doses
adding them to fruit juices or other liquid.for 1–3 days after IV treatment.
Drink immediately after mixing.IV (Adults and Children): Treatment of ma-

● Oral dose for spasticity should be divided intolignant hyperthermia—at least 1 mg/kg (up to
4 doses/day.3 mg/kg), continued until symptoms decrease

or a cumulative dose of 10 mg/kg has been giv- IV Administration
en. If symptoms reappear, dose may be repeat-

● Direct IV: Diluent: Reconstitute each 20
ed. Prevention of malignant hyperthermia— mg with 60 ml of sterile water for injection
2.5 mg/kg before anesthesia. (without a bacteriostatic agent). Shake until

solution is clear. Solution must be used with-Availability (generic available)
in 6 hr. Administer without further dilution.Capsules: 25 mg, 50 mg, 100 mg. Powder for
Protect diluted solution from direct light.injection: 20 mg/vial.
Concentration: 0.333 mg/ml. Rate:

NURSING IMPLICATIONS Administer each single dose by rapid continu-
ous IV push through Y-tubing or 3-way stop-Assessment
cock. Follow immediately with subsequent

● Assess bowel function periodically. Persistent
doses as indicated. Medication is very irritat-diarrhea may warrant discontinuation of
ing to tissues; observe infusion site frequentlytherapy.
to avoid extravasation.

● Muscle Spasticity: Assess neuromuscular
● Intermittent Infusion: Prophylactic dosestatus and muscle spasticity before initiating

has been administered as an infusion. Rate:therapy and periodically during its course to
Administer over 1 hr before anesthesia.determine response to therapy.

Patient/Family Teaching● Malignant Hyperthermia: Assess previous
● Advise patient not to take more medicationanesthesia history of all surgical patients. Also

assess for family history of reactions to anes- than the amount prescribed to minimize risk

� = Canadian drug name.
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Actionof hepatotoxicity and other side effects. If a
Causes rapid depolarization of membrane po-dose is missed, do not take unless remem-
tential following binding to bacterial mem-bered within 1 hr. Do not double doses.

● May cause dizziness, drowsiness, visual dis- brane; this results in inhibition of protein, DNA,
turbances, and muscle weakness. Advise pa- and RNA synthesis. Therapeutic Effects: Death
tient to avoid driving and other activities re- of bacteria with resolution of infection. Spec-
quiring alertness until response to drug is trum: Active against Stapylococcus aureus (in-
known. After IV dose for surgery, patients cluding methicillin-resistant strains), Strepto-
may experience decreased grip strength, leg coccus pyogenes, Streptococcus agalactiae,
weakness, light-headedness, and difficulty some Streptococcus dysgalactiae, and Entero-
swallowing for up to 48 hr. Caution patients coccus faecalis (vancomycin-susceptible
to avoid activities requiring alertness and to strains).
use caution when walking down stairs and Pharmacokineticseating during this period.

Absorption: IV administration results in com-
● Advise patient to avoid taking alcohol or other

plete bioavailability.CNS depressants concurrently with this medi-
Distribution: Unknown.cation.
Protein Binding: 92%.

● Instruct patient to notify health care profes-
Metabolism and Excretion: Metabolism notsional if rash; itching; yellow eyes or skin;
known; mostly excreted by kidneys.dark urine; or clay-colored, bloody, or black,
Half-life: 8.1 hr.tarry stools occur or if nausea, weakness,

malaise, fatigue, or diarrhea persists. May re- TIME/ACTION PROFILE
quire discontinuation of therapy.

● Advise patient to wear sunscreen and protec- ROUTE ONSET PEAK DURATION
tive clothing to prevent photosensitivity re-

IV rapid end of in- 24 hractions. fusion
● Emphasize the importance of follow-up

exams to check progress in long-term thera- Contraindications/Precautions
py and blood tests to monitor for side effects. Contraindicated in: Hypersensitivity.

● Malignant Hyperthermia: Patients with Use Cautiously in: CCr <30 ml/min (dose re-
malignant hyperthemia should carry identifi- duction required); Geriatric patients (may have
cation describing disease process at all times. � clinical response with � risk of adverse re-

actions); Pregnancy (use only if clearly needed;Evaluation/Desired Outcomes
Lactation; Children <18 yr (safety not estab-● Relief of muscle spasm in musculoskeletal
lished).conditions. One wk or more may be required

to see improvement; if there is no observed Adverse Reactions/Side Effects
improvement in 45 days, the medication is CNS: dizziness. Resp: dyspnea. CV: hyperten-
usually discontinued. sion, hypotension. GI: PSEUDOMEMBRANOUS COLITIS,

● Prevention of, or decrease in, temperature constipation, diarrhea, nausea, vomiting, � liv-
and skeletal rigidity in malignant hyper- er function tests. GU: renal failure. Derm: prur-
thermia. itus, rash. Hemat: anemia. Local: injection site

reactions. MS: � CPK. Misc: fever.

Interactionsdaptomycin (dap-to-mye-sin)
Drug-Drug: Tobramycin � blood levels.Cubicin
Concurrent HMG-CoA reductase inhibitors

Classification may � the risk of myopathy.Therapeutic: anti-infectives
Route/DosagePharmacologic: cyclic lipopeptide antibac-

terial agents IV (Adults): 4 mg/kg every 24 hr.

Renal ImpairmentPregnancy Category B
IV (Adults): CCr <30 ml/min—4 mg/kg every
48 hr.Indications

Complicated skin and skin structure infections Availability
caused by aerobic Gram-positive bacteria. Powder for injection: 500 mg/vial.
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NURSING IMPLICATIONS prolol, midazolam, milrinone, morphine,
moxifloxacin, mycophenolate mofetil, nafcil-Assessment lin, nicardipine, nitroprusside, norepineph-

● Assess patient for infection (vital signs; ap- rine, ondansetron, palonosetron, pamidro-
pearance of wound, sputum, urine, and stool; nate, pancuronium, phenylephrine, DWBC) at beginning of and throughout piperacillin/tazobactam, potassium chloride,
therapy. potassium phosphate, procainamide, pro-

● Assess for signs of pseudomembranous coli- chlorperazine, promethazine, propranolol,
tis (diarrhea, abdominal cramping, fever, quinupristin/dalfopristin, ranitidine, sodium
and bloody stools) during therapy. bicarbonate, tacrolimus, ticarcillin/clavula-

● Lab Test Considerations: Monitor CPK nate, tirofiban, tobramycin, trimethoprim/
weekly, more frequently in patients with sulfamethoxazole, vasopressin, vecuronium,
unexplained �. Discontinue daptomycin if verapamil, voriconazole, zoledronic acid.
CPK >1000 units/L and signs and symptoms

● Y-Site Incompatibility: acyclovir, imipen-
of myopathy occur. em/cilastatin, metronidazole, nesiritide, ni-

Potential Nursing Diagnoses troglycerin, pantoprazole, phenytoin.
Risk for infection (Indications, Side Effects) ● Solution Incompatibility: D5W.
Implementation Patient/Family Teaching

● Inform patient of purpose of medication.IV Administration
● Instruct patient to notify health care profes-

● Intermittent Infusion: Diluent: Reconsti-
sional immediately if diarrhea, abdominaltute 500-mg vial with 10 ml of 0.9% NaCl. Re-
cramping, fever, or bloody stools occur andconstituted vials are stable for 12 hr at room
not to treat with antidiarrheals without con-temperature or 48 hrs if refrigerated. Dilute
sulting health care professionals.further in 50 ml of 0.9% NaCl. Solution is sta-

● May cause dizziness. Caution patient to avoidble for 12 hr at room temperature or 48 hr if
driving or other activities requiring alertnessrefrigerated. Do not administer solutions that
until response to medication is known.are cloudy or contain a precipitate. Rate: In-

Evaluation/Desired Outcomesfuse over 30 min.
● Resolution of the signs and symptoms of in-● Y-Site Compatibility: amikacin, amino-

fection. Length of time for complete resolu-phylline, amiodarone, ampicillin, ampicillin/
tion depends on the organism and site of in-sulbactam, argatroban, azithromycin, aztreo-
fection.nam, bumetanide, calcium chloride, calcium

gluconate, caspofungin, cefazolin, cefepime,
cefotaxime, cefoxitin, ceftazidime, ceftizox- darbepoetin (dar-be-poh-e-tin)ime, ceftriaxone, cefuroxime, chlorampheni-

Aranespcol, cimetidine, ciprofloxacin, cisatracurium,
clindamycin, cyclosporine, dexamethasone Classification
sodium phosphate, diazepam, digoxin, dil- Therapeutic: antianemics

Pharmacologic: hormones (rDNA)tiazem, diphenhydramine, dobutamine, dola-
setron, dopamine, doxycycline, droperidol,

Pregnancy Category Cenalaprilat, epinephrine, eptifibatide, erta-
penem, erythromycin, esmolol, famotidine,

Indicationsfenoldopam, fentanyl, fluconazole, furosem-
Anemia associated with chronic renal failure.ide, ganciclovir, gentamicin, granisetron, hal-
Chemotherapy-induced anemia in patients withoperidol, heparin, hydralazine, hydrocorti-
non-myeloid malignancies.sone sodium succinate, hydromorphone,

hydroxyzine, insulin, isoproterenol, ketoro- Action
lac, labetalol, levofloxacin, lidocaine, linezo- Stimulates erythropoiesis (production of red
lid, lorazepam, magnesium sulfate, meperi- blood cells). Therapeutic Effects: Maintains
dine, meropenem, methylprednisolone and may elevate red blood cell counts, decreas-
sodium succinate, metoclopramide, meto- ing the need for transfusions.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics tin, weekly epoetin dose 11,000–17,999 units =
Absorption: 30–50% following subcut admin- 40 mcg/week darbepoetin, weekly epoetin dose
istration; IV administration results in complete 18,000–33,999 units = 60 mcg/week darbe-
bioavailability. poetin, weekly epoetin dose 34,000–89,999
Distribution: Confined to the intravascular units = 100 mcg/week darbepoetin, weekly
space. epoetin dose >90,000 units = 200 mcg/week
Metabolism and Excretion: Unknown. darbepoetin.
Half-life: Subcut—49 hr; IV—21 hr.

Anemia due to Chemotherapy
TIME/ACTION PROFILE (increase in RBCs)

(Use only for chemotherapy-related anemia and
discontinue when chemotherapy course is com-ROUTE ONSET PEAK DURATION
pleted)IV, subcut 2–6 wks unknown unknown
Subcut (Adults): 2.25 mcg/kg initially. Adjust

Contraindications/Precautions dose to attain target hemoglobin. If hemoglobin
Contraindicated in: Hypersensitivity; Uncon- increases by <1.0 g/dL after 6 weeks of therapy,
trolled hypertension. dose should be increased up to 4.5 mcg/kg. If
Use Cautiously in: History of hypertension; hemoglobin increases by >1.0 g/dL in 2 weeks
Underlying hematologic diseases, including he- or if the hemoglobin >12 g/dL, risk of tumor
molytic anemia, sickle-cell anemia, thalassemia growth and death increases; decrease dose by
and porphyria (safety not established); OB, approximately 25%. If hemoglobin is >13 g/dL,
Pedi, Pregnancy, lactation, or children (safety temporarily withhold until hemoglobin falls to
not established). 12 g/dL. Restart at a dose approximately

25%<the previous dose.Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, fatigue, headache, Availability
weakness. Resp: cough, dyspnea, bronchitis. Albumin solution for injection: 25 mcg/ml
CV: ARRHYTHMIAS, CHF, MI, STROKE, THROMBOTIC EVENTS 1-ml vial, 40 mcg/ml 1-ml vial, 60 mcg/ml 1-ml
(especially with hemoglobin >12 g/dL), edema, vial, 100 mcg/ml 1-ml vial, 150 mcg/ml 0.75-ml
hypertension, hypotension, chest pain, transient vial, 200 mcg/ml 1-ml vial, 300 mcg/ml 1-ml
ischemic attack, thrombotic events. GI: abdom- vial, 500 mcg/ml 1-ml vial. Pre-filled sy-
inal pain, nausea, diarrhea, vomiting, constipa- ringes: 60 mcg/0.3 ml, 100 mcg/0.5 ml, 200
tion. Derm: pruritus. Hemat: pure red cell mcg/0.4 ml.
aplasia. MS: myalgia, arthralgia, back pain,
limb pain. Misc: fever, allergic reactions, flu- NURSING IMPLICATIONS
like syndrome, sepsis, � mortality and � tu-

Assessmentmor growth (with hemoglobin ≥12 g/dL).
● Monitor blood pressure before and duringInteractions

therapy. Inform physician or other healthDrug-Drug: None reported.
care professional if severe hypertension is

Route/Dosage present or if blood pressure begins to in-
crease. Additional antihypertensive therapyAnemia due to Chronic Renal Failure
may be required during initiation of therapy.(Use lowest dose that will gradually increase he-

● Monitor response for symptoms of anemiamoglobin level and avoid RBC transfusion).
(fatigue, dyspnea, pallor).IV, Subcut (Adults): Starting treatment with

● Monitor dialysis shunts (thrill and bruit) anddarbepoetin (no previous epoetin)—0.45
status of artificial kidney during hemodialy-mcg/kg once weekly; adjust dose to attain target
sis. May need to increase heparin dose to pre-hemoglobin of 12 g/dl. Dosage adjustments
vent clotting. Monitor patients with underly-should be made monthly in increments or dec-
ing vascular disease for impaired circulation.rements of 25% of current dose. Some patients

● Monitor for allergic reactions (rash, utrica-may be dosed every 2 weeks. Conversion from
ria). Discontinue darbepoetin if signs of ana-epoetin to darbepoetin—weekly epoetin dose
phylaxis (dyspnea, laryngeal swelling) occur.<2500 units = 6.25 mcg/week darbepoetin,

● Lab Test Considerations: May cause �weekly epoetin dose 2500–4999 units = 12.5
in WBCs and platelets. May � bleedingmcg/week darbepoetin, weekly epoetin dose

5000–10,999 units = 25 mcg/week darbepoe- times.
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● Monitor serum ferritin, transferrin, and iron ● Dose adjustments should not be more fre-
levels prior to and during therapy to assess quent than once/month.
need for concurrent iron therapy. Transferrin ● Do not shake vial; inactivation of medication
saturation should be at least 20% and ferritin may occur. Do not administer vials contain-
should be at least 100 ng/ml. ing solution that is discolored or contains D

● Monitor hemoglobin before and weekly dur- particulate matter. Discard vial immediately
ing initial therapy, for 4 wk after a change in after withdrawing dose. Do not pool unused
dose, and regularly after target range has portions.
been reached and maintenance dose is deter-

● Subcut: This route is often used for patients
mined. Monitor other hematopoietic parame- not requiring dialysis.
ters (CBC with differential and platelet count)

IV Administrationbefore and periodically during therapy. He-
● Direct IV: Administer undiluted. Rate: Maymoglobin increases of more than 1.0 g/dl in

be administered as direct injection or bolusany 2-week period or hemoglobin >12 g/dL
over 1–3 min into IV tubing or via venous lineincreases the likelihood of life—threatening
at end of dialysis session.cardiovascular complications, cardiac arrest,

● Y-Site Incompatibility: Do not administerneurologic events (seizures, stroke), hyper-
tensive reactions, CHF, vascular thrombosis/ in conjunction with other drugs or solutions.
ischemia/infarction, acute MI, and fluid over- Patient/Family Teaching
load/edema. Decrease dose by 25% and

● Explain rationale for concurrent iron therapy
monitor hemoglobin weekly for 4 wk. If he- (increased red blood cell production re-
moglobin continues to increase, temporarily quires iron).withhold until hemoglobin begins to de-

● Discuss possible return of menses and fertili-crease; then re-initiate at a dose 25% lower
ty in women of childbearing age. Patientthan previous dose.
should discuss contraceptive options with

● If increase in hemoglobin is less than 1 g/dl
health care professional.over 4 wks and iron stores are adequate, dose

● Discuss ways of preventing self-injury in pa-may be increased by 25% of previous dose.
tients at risk for seizures. Driving and activi-

● Monitor renal function studies and electro-
ties requiring continuous alertness should belytes closely; resulting increased sense of
avoided.well-being may lead to decreased compliance

● Stress importance of compliance with dietarywith other therapies for renal failure.
restrictions, medications, and dialysis. FoodsPotential Nursing Diagnoses high in iron and low in potassium include liv-

Activity intolerance (Indications) er, pork, veal, beef, mustard and turnip
Implementation greens, peas, eggs, broccoli, kale, blackber-
● Transfusions are still required for severe ries, strawberries, apple juice, watermelon,

symptomatic anemia. Supplemental iron oatmeal, and enriched bread. Darbepoetin
should be initiated with darbepoetin and con- will result in increased sense of well-being,
tinued during therapy. Correct deficiencies of but it does not cure underlying disease.
folic acid or vitamin B12 prior to therapy.

● Home Care Issues: Home dialysis patients
● Institute seizure precautions in patients who determined to be able to safely and effectively

experience greater than a 1.0 g/dl increase in administer darbepoetin should be taught
hemoglobin in a 2-wk period or exhibit any proper dosage, administration technique,
change in neurologic status. and disposal of equipment. Information for

● For conversion from epoetin alfa to darbe- Patients and Caregivers should be providedpoetin, if epoetin was administered 2-3 to patient along with medication.times/wk administer darbepoetin once a
Evaluation/Desired Outcomesweek. If patient was receiving epoetin once/
● Increase in hemoglobin not to exceed 12 g/dlwk, darbepoetin may be administered once

with improvement in symptoms of anemia inevery 2 wks. Route of administration should
remain consistent. patients with chronic renal failure.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactionsdarifenacin (dar-i-fen-a-sin) Drug-Drug: Blood levels and risk of toxicity
Enablex are � by concurrent use of strong CYP3A4 in-

hibitors including ketoconazole, itracona-Classification
zole, ritonavir, nelfinavir, clarithromycin,Therapeutic: urinary tract antispasmodics
and nefazodone; daily dose should not exceedPharmacologic: anticholinergics
7.5 mg. Concurrent use of moderate inhibitors

Pregnancy Category C of CYP3A4 especially those with narrow thera-
peutic indices, including flecainide, thiorida-

Indications zine, and tricyclic antidepressants should
Overactive bladder with symptoms (urge incon- be undertaken with caution.
tinence, urgency, frequency). Route/Dosage
Action PO (Adults): 7.5 mg once daily, may be in-

creased after 2 wk to 15 mg once daily.Acts as a muscarinic (cholinergic) receptor an-
tagonist; antagonizes bladder smooth muscle Availability
contraction. Therapeutic Effects: Decreased Extended-release tablets: 7.5 mg, 15 mg.
symptoms of overactive bladder.

NURSING IMPLICATIONSPharmacokinetics
Absorption: 15–19% absorbed. Assessment
Distribution: Unknown.

● Monitor voiding pattern and assess symptoms
Protein Binding: 98%. of overactive bladder (urinary urgency, uri-
Metabolism and Excretion: Extensively me- nary incontinence, urinary frequency) to and
tabolized by the CYP2D6 enzyme system in most periodically during therapy.
individuals; poor metabolizers (7% of Cauca-

Potential Nursing Diagnosessians, 2% of African Americans) have less
Impaired urinary elimination (Indications)CYP2D6 activity with less metabolism occurring.
ImplementationSome metabolism via CYP3A4 enzyme system.
● PO: Administer once daily without regard to60% excreted renally as metabolites, 40% in

food. Extended-release tablets must be swal-feces as metabolites.
lowed whole; do not break, crush, or chew.Half-life: 13–19 hr.

Patient/Family TeachingTIME/ACTION PROFILE
● Instruct patient to take darifenacin as direct-

ROUTE ONSET PEAK DURATION ed. Advise patient to read the Patient Infor-
Oral Unk 7 hr 24 hr mation before starting therapy and with each

prescription refill. If a dose is missed, skip
Contraindications/Precautions dose and take next day; do not take 2 doses in
Contraindicated in: Hypersensitivity; Urinary same day.
retention; Gastric retention; Uncontrolled an- ● Do not share darifenacin with others; may be
gle-closure glaucoma; Severe hepatic im- dangerous.
pairment. ● Inform patient of potential anticholinergic
Use Cautiously in: Concurrent use of CYP3A4 side effects (constipation, urinary retention,
inhibitors (use lower dose/clinical monitoring blurred vision, heat prostration in a hot envi-
may be necessary); Moderate hepatic impair- ronment).
ment (lower dose recommended); Bladder out- ● May cause dizziness and blurred vision. Cau-
flow obstruction; GI obstructive disorders, de- tion patient to avoid driving and other activi-
creased GI motility, severe constipation, or ties that require alertness until response to
ulcerative colitis; Myasthenia gravis; Angle-clo- medication is known.
sure glaucoma; Lactation or children (safety not ● Advise patient to consult health care profes-
established); Pregnancy (use only if maternal sional prior to taking Rx, OTC, or herbal
benefit outweighs fetal risk). products with darifenacin.

Adverse Reactions/Side Effects Evaluation/Desired Outcomes
CNS: dizziness. EENT: blurred vision. GI: con- ● Decrease in symptoms of overactive bladder
stipation, dry mouth, dyspepsia, nausea. Me- (urge urinary incontinence, urgency, fre-
tab: heat intolerance. quency).
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Adverse Reactions/Side Effectsdarunavir (da-runa-veer) Based on concurrent use with ritonavir. GI:
Prezista constipation, diarrhea, nausea, vomiting. Endo:

hyperglycemia. Metab: body fat redistribution.Classification
Therapeutic: antiretrovirals Interactions DPharmacologic: protease inhibitors Drug-Drug: Darunavir and ritonavir are both

inhibitors of CYP3A and are metabolized byPregnancy Category B
CYP3A. Multiple drug-drug interactions can be
expected with drugs that share, inhibit, or in-Indications
duce these pathways. Consult product informa-HIV infection (with other antiretrovirals) in tion for more specific details.

adults who have already received and pro- Carbamazepine, phenobarbital, rifampin,
gressed on other antiretroviral combinations. and phenytoin � metabolism and may � an-

tiretroviral effectiveness, concurrent use is con-Action
traindicated. � Metabolism of and may � riskInhibits HIV-1 protease, selectively inhibiting
of ergot toxicity with dihydroergotamine, er-the cleavage of HIV encoded specific polypro-
gonovine, ergotamine, methylergonovine;teins in infected cells. This prevents the forma-
concurrent use is contraindicated. � Metabo-tion of mature virus particles. Therapeutic Ef-
lism of and may � risk of serious myopathy lo-fects: Increased CD4 cell counts and decreased
vastatin and simvastatin ergonovine, ergot-viral load with subsequent slowed progression
amine; concurrent use is contraindicated.of HIV infection and its sequelae. Atorvastatin and pravastatin may be used in

Pharmacokinetics modified doses. � levels and risk of cardiotox-
Absorption: Without ritonavir—37% ab- icity with pimozide; concurrent use is con-

traindicated. � levels and risk of excess CNSsorbed following oral administration; with rito-
depression with midazolam or triazolam;navir—82%. Food increases absorption by
concurrent use is contraindicated. Concurrent30%.
use with efavirenz results in � darunavir lev-Distribution: Unknown.
els and � efavirenz levels; use combinationProtein Binding: 95% bound to plasma
cautiously. Concurrent use with lopivavir/ri-proteins.
tonavir � darunavir levels and may � antire-Metabolism and Excretion: Extensively me-
troviral effectiveness; although concurrent usetabolized by CYP3A enzyme system. 41% elimi- is not recommended, additional ritonavir may

nated unchanged in feces, 8% in urine. be required. Concurrent use with saquinavir
Half-life: 15 hr. � darunavir levels and may � antiretroviral

effectiveness; concurrent use is not recom-TIME/ACTION PROFILE
mended. � levels and risk of toxicity with lido-
caine, quinidine, and amiodarone; use cau-ROUTE ONSET PEAK DURATION
tiously and with available blood levelPO unknown 2.5–4 hr 12 hr
monitoring. � levels and may � anticoagulant
effect of warfarin; monitor INR. � levels andContraindications/Precautions
risk of adverse reactions to trazodone; useContraindicated in: Concurrent dihydroergo-
cautiously and decrease dose if necessary. �tamine, ergonovine, ergotamine, methylergono-
levels of clarithromycin, especially in patientsvine, midazolam, pimozide, or triazolam; OB:
with renal impairment (CCr <60 ml/min); �Lactation; HIV may be transmitted in human dose of clarithromycin required. Ketocona-

milk; Pedi: Safe use in children not established. zole and itraconazole may � darunavir lev-
Use Cautiously in: Hepatic impairment; Geri: els. Darunavir � levels of ketoconazole and
Consider age-related impairment in hepatic itraconazole; daily dose of itraconazole or ke-
function, concurrent chronic disease states and toconazole should not be >200 mg. � blood
drug therapy; OB: Use in pregnancy only if ma- levels and may � antifungal effectiveness of
ternal benefit outweighs fetal risk. voriconazole; avoid concurrent use if possi-

� = Canadian drug name.
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ble. Concurrent use with rifabutin � rifabutin Tablets should be swallowed whole with wa-
levels and � darunavir levels (may be due to ri- ter or milk; do not chew.
tonavir); rifabutin dose should be decreased to Patient/Family Teaching
150 mg every other day. � levels and may �

● Emphasize the importance of taking daruna-
risk of adverse cardiovascular side effects of vir with ritonavir exactly as directed, at evenlyfelodipione, nifedipine, or nicardipine; spaced times throughout day. Do not takemonitor clinical response carefully. Dexa-

more than prescribed amount and do notmethasone � levels and may � antiretroviral
stop taking without consulting health careeffectiveness. May � systemic levels of inhaled
professional. If a dose of darunavir or ritona-fluticasone; choose alternative inhaled corti-
vir is missed by more than 6 hrs, wait andcosteroid. � levels of; and may � risk of toxic-
take next dose at regularly scheduled time. Ifity with; cyclosporine, tacrolimus, siroli-
missed by less than 6 hrs, take darunavir andmus; blood level monitoring recommended. �
ritonavir immediately and then take next doselevels and may precipitate opiate abstinence
at regularly scheduled time. If a dose issyndrome from methadone. � levels of, and
skipped, do not double doses. Advise patient� risk of serious toxicity from, sildenafil, tar-
to read Patient Information sheet before start-dalafil, or vardenafil; dose reduction re-
ing therapy and with each prescription re-quired. � levels and may � antidepressant ef-
newal in case changes have been made.fectiveness of sertraline and paroxetine;

● Instruct patient that darunavir should not beadjust dose by clinical response.
shared with others.Drug-Natural Products: St. John’s wort �

● Advise patient to avoid taking other Rx, OTC,metabolism and may � antiretroviral ef-
fectiveness. or herbal products without consulting health

care professional. These medications interactRoute/Dosage
with many other drugs.PO (Adults): 600 mg with ritonavir 100 mg

● Inform patient that darunavir does not curetwice daily.
AIDS or prevent associated or opportunisticAvailability infections. Darunavir does not reduce the

Tablets: 300 mg. risk of transmission of HIV to others through
sexual contact or blood contamination. Cau-NURSING IMPLICATIONS
tion patient to use a condom during sexual

Assessment contact and to avoid sharing needles or do-
● Assess patient for change in severity of HIV nating blood to prevent spreading the AIDS vi-

symptoms and for symptoms of opportunistic rus to others. Advise patient that the long-
infections during therapy. term effects of darunavir are unknown at this

● Assess for allergy to sulfonamides. time.
● Monitor patient for development of rash; usu- ● Inform patient that darunavir may cause hy-

ally maculopapular and self-limited. Discon- perglycemia. Advise patient to notify health
tinue therapy if severe. care professional if increased thirst or hun-

● Lab Test Considerations: Monitor viral ger; unexplained weight loss; increased uri-
load and CD4 counts regularly during nation; fatigue; or dry, itchy skin occurs.
therapy.

● Advise patients taking oral contraceptives to
● May cause � serum AST, ALT, GGT, total bili- use a nonhormonal method of birth control

rubin, alkaline phosphatase, pancreatic amy- during darunavir therapy. Advise female pa-
lase, pancreatic lipase, triglycerides, total tients to avoid breastfeeding during therapycholesterol, and uric acid concentrations. with darunavir.

Potential Nursing Diagnoses ● Inform patient that redistribution and accu-
Risk for infection (Indications) mulation of body fat may occur, causing cen-
Noncompliance (Patient/Family Teaching) tral obesity, dorsocervical fat enlargement

(buffalo hump), peripheral wasting, breastImplementation
enlargement, and cushingoid appearance.● PO: Must be administered with a meal or
The cause and long-term effects are notlight snack along with ritonavir 100 mg to be

effective. The type of food is not important. known.
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● Emphasize the importance of regular follow- TIME/ACTION PROFILE (effects on blood
up exams and blood counts to determine counts)
progress and monitor for side effects.

ROUTE ONSET PEAK DURATION
Evaluation/Desired Outcomes

IV unknown unknown unknown D● Delayed progression of AIDS and decreased
opportunistic infections in patients with HIV. Contraindications/Precautions

● Decrease in viral load and improvement in Contraindicated in: Hypersensitivity to dau-
CD4 cell counts. norubucin citrate liposome or any other com-

ponents in the formulation; Pregnant or lactat-
ing women.HIGH ALERT
Use Cautiously in: Active infections or de-DAUNOrubicin citrate creased bone marrow reserve; Geriatric pa-

liposome tients or patients with other chronic debilitating
(daw-noe-roo-bi-sin sy-trate illnesses; May reactivate skin lesions produced
lye-poe-sohm) by previous radiation therapy; Hepatic or renal

DaunoXome impairment (dosage reduction recommended if
serum creatinine >3 mg/dl or serum bilirubinClassification
>1.2 mg/dl); Patients who have received previ-Therapeutic: antineoplastics
ous anthracycline therapy or who have underly-Pharmacologic: anthracyclines
ing cardiovascular disease (increased risk of

Pregnancy Category D cardiotoxicity); Patients with childbearing po-
tential; Children (safety not established for Dau-

Indications noXome).
Management of advanced Kaposi’s sarcoma in Adverse Reactions/Side Effects
HIV-infected patients. CNS: fatigue, headache, depression, dizziness,
Action insomnia, malaise. EENT: rhinitis, abnormal vi-

sion, sinusitis. CV: CARDIOTOXICITY, chest pain,Forms a complex with DNA, which subsequently
edema. GI: abdominal pain, anorexia, constipa-inhibits DNA and RNA synthesis (cell-cycle
tion, diarrhea, nausea, stomatitis, tenesmus,phase–nonspecific). Encapsulation in a lipo-
vomiting. GU: red urine, gonadal suppression.some increases uptake by tumor and decreases
Derm: alopecia, increased sweating, pruritus.systemic toxicity. Therapeutic Effects: Death
Hemat: anemia, leukopenia,of rapidly replicating cells, particularly malig-
thrombocytopenia. Local: phlebitis at IV site.nant ones. Also has immunosuppressive prop-
Metab: hyperuricemia. MS: back pain, arthral-erties.
gia, myalgia. Neuro: neuropathy. Misc: Dau-

Pharmacokinetics noXome— allergic reactions, chills, fever,
Absorption: Administered IV only, resulting in back pain, flushing, chest tightness, influenza-
complete bioavailability. DaunoXome is re- like symptoms.
leased from the liposome after uptake by tumor.

InteractionsDistribution: Widely distributed. Crosses the
Drug-Drug: Additive myelosuppression withplacenta.
other antineoplastics. May decrease antibodyMetabolism and Excretion: Extensively me- response to live-virus vaccines and increase

tabolized by the liver. Converted partially to a risk of adverse reactions. Cyclophosphamide
compound that also has antineoplastic activity increases the risk of cardiotoxicity.
(daunorubicinol); 40% eliminated by biliary

Route/Dosageexcretion.
Other dose regimens are used. In adults, cumu-Half-life: Daunorubicin citrate liposome—
lative dose should not exceed 550 mg/m2 (45055.4 hr. Daunorubicinol—26.7 hr.
mg/m2 if previous chest radiation).
IV (Adults): 40 mg/m2 q 2 wk.

� = Canadian drug name.
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Renal Impairment echocardiography, ECGs, and radionuclide
IV (Adults): Serum creatinine >3 mg/dl— angiography determination of ejection frac-
reduce dose by 50%. tion may be ordered before and periodically

throughout therapy. A 30% decrease in QRSHepatic Impairment
voltage and decrease in systolic ejection frac-IV (Adults): Serum bilirubin 1.2–3 mg/dl—
tion are early signs of cardiotoxicity. Patientsreduce dose by 25%; serum bilirubin >3 mg/
who receive total cumulative doses >550/dl—reduce dose by 50%.
mm2, who have a history of cardiac disease,

Availability (generic available) or who have received mediastinal radiation
Liposomal dispersion for injection: 2 mg/ are at greater risk of developing cardiotoxici-
ml in 25-ml vial. ty. May be irreversible and fatal, but usually

responds to early treatment.NURSING IMPLICATIONS
● Lab Test Considerations: Monitor uric

acid levels.Assessment
● Monitor CBC and differential before each● Monitor vital signs before and frequently dur-

course of therapy. May cause severe boneing therapy.
marrow depression, especially granulocy-● Assess patient for back pain, flushing, and
topenia. Repeat blood counts before eachchest tightness. Usually occurs during first 5
dose and do not administer if absolute granu-min of infusion and subsides with interrup-
locyte count is <750 cells/mm3.tion of therapy. Symptoms do not usually re-

● Monitor hepatic and renal function beforecur when infusion is restarted at a slower
each dose.rate.

● Monitor for bone marrow depression. Assess Potential Nursing Diagnoses
for bleeding (bleeding gums; bruising; petec- Risk for infection (Adverse Reactions)
hiae; guaiac stools, urine, and emesis) and Decreased cardiac output (Side Effects)
avoid IM injections and taking rectal temper- Implementationatures if platelet count is low. Apply pressure

● High Alert: Fatalities have occurred withto venipuncture sites for 10 min. Assess for chemotherapeutic agents. Before administer-signs of infection during neutropenia. Anemia ing, clarify all ambiguous orders; double-may occur. Monitor for increased fatigue, check single, daily, and course-of-therapydyspnea, and orthostatic hypotension. dose limits; have second practitioner inde-
● Assess IV site frequently for inflammation or pendently double-check original order, cal-infiltration. Instruct patient to notify nurse culations, and infusion pump settings. Do notimmediately if pain or irritation at injection confuse daunorubicin citrate liposome (Dau-site occurs. If extravasation occurs, infusion noXome) with daunorubicin hydrochloridemust be stopped and restarted in another vein (Cerubidine) or with doxorubicin (Adriamy-to avoid damage to subcut tissue. Notify cin, Rubex)or doxorubicin hydorchloride li-health care professional immediately. posome (Doxil). To prevent confusion, or-
● Monitor intake and output, appetite, and nu- ders should include generic and brand name.tritional intake. Assess for nausea and vomit-

● Solution should be prepared in a biologicing, which, although mild, may persist for cabinet. Wear gloves, gown, and mask while24–48 hr. Administration of an antiemetic handling IV medication. Discard IV equip-before and periodically during therapy and ment in specially designated containers.adjusting diet as tolerated may help maintain
IV Administrationfluid and electrolyte balance and nutritional

status. Encourage fluid intake of 2000–3000 ● Intermittent Infusion: Diluent: Dilute
ml/day. Allopurinol and alkalinization of the with D5W. Do not use an in-line filter for infu-
urine may be used to help prevent urate stone sion. Reconstituted infusion may be stored
formation. for up to 6 hr in refrigerator. Concentra-

● Assess patient for evidence of cardiotoxicity, tion: 1 mg/ml. Rate: Administer dose over 1
which manifests as CHF (peripheral edema, hr.
dyspnea, rales/crackles, weight gain, jugular ● Additive Incompatibility: Information un-
venous distention) and usually occurs 1–6 available. Do not admix with other solutions
mo after initiation of therapy. Chest x-ray, or medications.
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Patient/Family Teaching HIGH ALERT
● Instruct patient to notify health care profes-

DAUNOrubicin hydrochloridesional if fever; chills; sore throat; signs of in-
(daw-noe-roo-bi-sin hye-fection; bleeding gums; bruising; petechiae;

or blood in urine, stool, or emesis occurs. dro-klor-ide) DCaution patient to avoid crowds and persons Cerubidine
with known infections. Instruct patient to use

Classificationsoft toothbrush and electric razor. Patient Therapeutic: antineoplasticsshould be cautioned not to drink alcoholic Pharmacologic: anthracyclines
beverages or take products containing aspi-
rin or NSAIDs. Pregnancy Category D

● Instruct patient to inspect oral mucosa for er-
ythema and ulceration. If ulceration occurs, Indications
advise patient to use sponge brush and rinse In combination with other antineoplastics in the
mouth with water after eating and drinking. treatment of leukemias.
Stomatitis pain may require management with Actionopioid analgesics. Period of highest risk is 3–

Forms a complex with DNA, which subsequently7 days after administration of dose.
inhibits DNA and RNA synthesis (cell-cycle

● Instruct patient to notify health care profes-
phase-nonspecific). Therapeutic Effects:sional immediately if irregular heartbeat,
Death of rapidly replicating cells, particularlyshortness of breath, or swelling of lower ex-
malignant ones. Also has immunosuppressivetremities occurs.
properties.

● Discuss with patient possibility of hair loss.
PharmacokineticsExplore methods of coping. Regrowth of hair
Absorption: Administered IV only, resulting inusually begins within 5 wk after discontinuing
complete bioavailability.therapy.
Distribution: Widely distributed. Crosses the● Inform patient that medication may turn
placenta.urine reddish color for 1–2 days after admin-
Metabolism and Excretion: Extensively me-istration.
tabolized by the liver. Converted partially to a● Inform patient that this medication may cause
compound that also has antineoplastic activityirreversible gonadal suppression. Advise pa-
(daunorubicinol); 40% eliminated by biliarytient that this medication may have teratogen-
excretion.ic effects. Contraception should be used dur-
Half-life: Daunorubicin hydrochloride—ing therapy and for at least 4 mo after therapy
18.5 hr. Daunorubicinol—26.7 hr.is concluded.

● Instruct patient not to receive any vaccina-
TIME/ACTION PROFILE (effects on bloodtions without advice of health care profes-
counts)sional.

● Emphasize the need for periodic lab tests to ROUTE ONSET PEAK DURATION
monitor for side effects.

IV 7–10 days 10–14 days 21 days
Evaluation/Desired Outcomes
● Arrested progression of Kaposi’s sarcoma in Contraindications/Precautions

patients with HIV infection. Therapy is contin- Contraindicated in: Hypersensitivity to dau-
ued until there is evidence of progression norubucin hydrochloride or any other compo-
(new visceral sites of involvement, progres- nents in the formulation; Symptomatic CHF/ar-
sion of visceral disease, development of 10 or rhythmias; Pregnant or lactating women.
more new cutaneous lesions or 25% increase Use Cautiously in: Active infections or de-
in the number of lesions at baseline, change creased bone marrow reserve; Geriatric pa-
in character of >25% of lesions from flat to tients or patients with other chronic debilitating
raised, increase in surface area of lesions) or illnesses (dosage reduction recommended for
until complications of HIV disease preclude patients ≥60 yr); May reactivate skin lesions
continuation of therapy. produced by previous radiation therapy; Hepat-

� = Canadian drug name.
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ic or renal impairment (dosage reduction rec- may occur. Monitor for increased fatigue,
ommended if serum creatinine >3 mg/dl or se- dyspnea, and orthostatic hypotension.
rum bilirubin >1.2 mg/dl); Patients who have ● Assess IV site frequently for inflammation or
received previous anthracycline therapy or who infiltration. Instruct patient to notify nurse
have underlying cardiovascular disease (in- immediately if pain or irritation at injection
creased risk of cardiotoxicity); Patients with site occurs. If extravasation occurs, infusion
childbearing potential. must be stopped and restarted in another vein

to avoid damage to subcut tissue. Notify physi-Adverse Reactions/Side Effects
cian immediately. Daunorubicin hydrochlo-EENT: rhinitis, abnormal vision, sinusitis. CV:
ride is a vesicant. Standard treatments in-CARDIOTOXICITY, arrhythmias. GI: nausea,
clude local injections of steroids andvomiting, esophagitis, hepatoxicity, stomatitis.
application of ice compresses.GU: red urine, gonadal suppression. Derm: al-

● Monitor intake and output, appetite, and nu-opecia. Hemat: anemia, leukopenia, thrombo-
tritional intake. Assess for nausea and vomit-cytopenia. Local: phlebitis at IV site. Metab: hy-
ing, which, although mild, may persist forperuricemia. Misc: chills, fever.
24–48 hr. Administration of an antiemeticInteractions
before and periodically during therapy andDrug-Drug: Additive myelosuppression with
adjusting diet as tolerated may help maintainother antineoplastics. May decrease antibody
fluid and electrolyte balance and nutritionalresponse to live-virus vaccines and increase
status. Encourage fluid intake of 2000–3000risk of adverse reactions. Cyclophosphamide
ml/day. Allopurinol and alkalinization of theincreases the risk of cardiotoxicity. Increased
urine may be used to help prevent urate stonerisk of hepatic toxicity with other hepatotoxic
formation.agents.

● Assess patient for evidence of cardiotoxicity,
Route/Dosage which manifests as CHF (peripheral edema,
Other dose regimens are used. In adults, cumu- dyspnea, rales/crackles, weight gain, jugular
lative dose should not exceed 550 mg/m2 (450 venous distention) and usually occurs 1–6
mg/m2 if previous chest radiation). mo after initiation of therapy. Chest x-ray,
IV (Adults <60 yr): 45 mg/m2/day for 3 days echocardiography, ECGs, and radionuclide
in first course, then for 2 days of second course angiography determination of ejection frac-
(as part of combination regimen). tion may be ordered before and periodically
IV (Adults ≥60 yr): 30 mg/m2/day for 3 days in throughout therapy. A 30% decrease in QRS
first course, then for 2 days of second course voltage and decrease in systolic ejection frac-
(as part of combination regimen). tion are early signs of cardiotoxicity. Patients
IV (Children >2 yr): 25 mg/m2 once weekly who receive total cumulative doses >550/
(as part of combination regimen). In children mm2, who have a history of cardiac disease,
<2 yr or BSA <0.5 m2, dosage should be deter- or who have received mediastinal radiationmined on a mg/kg basis. are at greater risk of developing cardiotoxici-
Availability (generic available) ty. May be irreversible and fatal, but usually
Powder for injection: 20 mg/vial. Solution responds to early treatment.
for injection: 5 mg/ml in 4-ml vials (20 mg). ● Lab Test Considerations: Monitor uric

acid levels.
NURSING IMPLICATIONS

● Daunorubicin hydrochloride: Monitor CBC
and differential before and periodicallyAssessment
throughout therapy. The leukocyte count na-● Monitor vital signs before and frequently dur-
dir occurs 10–14 days after administration.ing therapy.
Recovery usually occurs within 21 days after● Monitor for bone marrow depression. Assess
administration of daunorubicin hydro-for bleeding (bleeding gums; bruising; petec-
chloride.hiae; guaiac stools, urine, and emesis) and

● Monitor AST, ALT, LDH, and serum bilirubin.avoid IM injections and taking rectal temper-
May cause transiently � serum alkalineatures if platelet count is low. Apply pressure
phosphatase, bilirubin, and AST concen-to venipuncture sites for 10 min. Assess for

signs of infection during neutropenia. Anemia trations.
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Potential Nursing Diagnoses ● Additive Incompatibility: Manufacturer
Risk for infection (Adverse Reactions) does not recommend admixing daunorubicin
Decreased cardiac output (Side Effects) hydrochloride.
Implementation Patient/Family Teaching
● High Alert: Fatalities have occurred with D● Instruct patient to notify health care profes-

chemotherapeutic agents. Before administer- sional if fever; chills; sore throat; signs of in-
ing, clarify all ambiguous orders; double- fection; bleeding gums; bruising; petechiae;
check single, daily, and course-of-therapy or blood in urine, stool, or emesis occurs.
dose limits; have second practitioner inde- Caution patient to avoid crowds and persons
pendently double-check original order, cal- with known infections. Instruct patient to use
culations, and infusion pump settings. Do not soft toothbrush and electric razor. Patient
confuse daunorubicin hydrochloride (Ceru- should be cautioned not to drink alcoholic
bidine) with daunorubicin citrate liposome beverages or take products containing aspi-
(DaunoXome) or with doxorubicin (Adria- rin or NSAIDs.
mycin, Rubex)or doxorubicin hydrochloride

● Instruct patient to inspect oral mucosa for er-
liposome (Doxil). To prevent confusion, or- ythema and ulceration. If ulceration occurs,ders should include generic and brand name.

advise patient to use sponge brush and rinse
● Solution should be prepared in a biologic

mouth with water after eating and drinking.cabinet. Wear gloves, gown, and mask while
Stomatitis pain may require management withhandling IV medication. Discard IV equip-
opioid analgesics. Period of highest risk is 3–ment in specially designated containers.
7 days after administration of dose.

● IV: Reconstitute each 20 mg with 4 ml of ster-
● Instruct patient to notify health care profes-ile water for injection for a concentration of 5

sional immediately if irregular heartbeat,mg/ml. Shake gently to dissolve. Reconsti-
shortness of breath, or swelling of lower ex-tuted medication is stable for 24 hr at room
tremities occurs.temperature, 48 hr if refrigerated. Protect

● Discuss with patient possibility of hair loss.from sunlight.
Explore methods of coping. Regrowth of hair● Do not use aluminum needles when reconsti-
usually begins within 5 wk after discontinuingtuting or injecting daunorubicin hydrochlo-
therapy.ride, as aluminum darkens the solution.

● Inform patient that medication may turnIV Administration
urine reddish color for 1–2 days after admin-

● Direct IV: Diluent: Dilute further in 10–15
istration.ml of 0.9% NaCl. Administer direct IV push

● Inform patient that this medication may causethrough Y-site into free-flowing infusion of
irreversible gonadal suppression. Advise pa-0.9% NaCl or D5W. Rate: Administer over at
tient that this medication may have teratogen-least 2–3 min. Rapid administration rate may
ic effects. Contraception should be used dur-cause facial flushing or erythema along the
ing therapy and for at least 4 mo after therapyvein.
is concluded.

● Intermittent Infusion: Diluent: May also
● Instruct patient not to receive any vaccina-be diluted in 50–100 mL of 0.9% NaCl. Rate:

tions without advice of health care profes-Administer 50 ml over 10–15 min or 100 ml
sional.over 30–45 min.

● Emphasize the need for periodic lab tests to● Y-Site Compatibility: amifostine, etopo-
monitor for side effects.side, filgrastim, gemcitabine, granisetron,

melphalan, methotrexate, ondansetron, sodi- Evaluation/Desired Outcomes
um bicarbonate, teniposide, thiotepa, vino-

● Improvement of hematologic status in pa-
relbine. tients with leukemia.

● Y-Site Incompatibility: allopurinol, aztreo-
nam, cefepime, fludarabine, lansoprazole, pi-
peracillin/tazobactam.

� = Canadian drug name.
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sants, or radiation therapy. May � antibodyHIGH ALERT
response to and � risk of adverse reactionsdecitabine (de-sit-a-been) from live virus vaccines.Dacogen
Route/Dosage

Classification IV (Adults): First treatment cycle—15 mg/m2

Therapeutic: antineoplastics as a continuous infusion over 3 hours repeated
every 8 hours for 3 days. Subsequent cycles—Pregnancy Category D
cycle should be repeated every 6 wks for a mini-
mum of 4 cycles; treatment may be continued asIndications
long as the patient continues to benefit. Dose ad-Treatment of various myelodysplastic syn-
justment/delay may be required for hematologicdromes (MDS).
toxicity, renal or hepatic impairment, or infec-Action
tion.Inhibits DNA methyltransferase, causing apop-
Availabilitytosis. Has more effect on rapidly replicating

cells. Therapeutic Effects: Improved hemato- Lyophilized powder for injection (re-
logic and clinical manifestations of MDS. quires reconstitution): 50 mg/vial.

Pharmacokinetics NURSING IMPLICATIONSAbsorption: IV administration results in com-
plete bioavailability. Assessment
Distribution: Unknown. ● Monitor for bone marrow depression. Assess
Metabolism and Excretion: Mostly metabo- for bleeding (bleeding gums, bruising, petec-
lized by the liver. hiae, guaiac stools, urine, and emesis) and
Half-life: 0.5 hr. avoid IM injections and taking rectal temper-

atures if platelet count is low. Apply pressureTIME/ACTION PROFILE (blood levels)
to venipuncture sites for 10 min. Assess for

ROUTE ONSET PEAK DURATION signs of infection during neutropenia. Anemia
may occur. Monitor for increased fatigue,IV rapid end of in- unknown
dyspnea, and orthostatic hypotension.fusion

● Lab Test Considerations: Monitor CBC
Contraindications/Precautions prior to each dosing cycle and periodically as
Contraindicated in: Hypersensitivity; OB: needed. May cause neutropenia, thrombocy-
Pregnancy or lactation. topenia, and anemia; occur more frequently
Use Cautiously in: Patients with child-bearing in 1st or 2nd cycle. Use early institution of
potential (males and females); Impaired hepat- growth factors and antimicrobial agents to
ic/renal function; Geri: Elderly patients may be prevent infections.more sensitive to effects; Pedi: Safety in children

● Obtain liver chemistries and serum creatininenot established.
prior to initiation of treatment. May cause hy-

Adverse Reactions/Side Effects perbilirubinemia and hypoalbuminemia.
CNS: confusion, fatigue, insomnia, depression, ● May cause hyperglycemia, hypomagnesemia,
lethargy. EENT: blurred vision. Resp: cough. hyponatremia, hypokalemia, and hyperka-
CV: atrial fibrillation, pulmonary edema, tachy- lemia.
cardia. GI: abdominal pain, constipation, diar-

Potential Nursing Diagnosesrhea, stomatitis, vomiting, abnormal liver func-
Risk for infection (Adverse Reactions)tion tests. Derm: petechiae, rash. F and E:

edema, hypokalemia, hypomagnesemia, ascites. Implementation
Hemat: BLEEDING, anemia, neutropenia, throm- ● High Alert: Fatalities have occurred with
bocytopenia. Local: injection site irritation. chemotherapeutic agents. Before administer-
Metab: hyperglycemia. MS: arthralgia, myalgia. ing, clarify all ambiguous orders; double-
Misc: INFECTION, fever, lymphadenopathy. check single, daily, and course-of-therapy

dose limits; have second practitioner inde-Interactions
pendently double-check original order, cal-Drug-Drug: � risk of myelosuppression with

other antineoplastics, immunosuppres- culations, and infusion pump settings.
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Evaluation/Desired Outcomes● Solution should be prepared in a biologic
● Improved hematologic and clinical manifes-cabinet. Wear gloves, gown, and mask while

tations of MDS.handling IV medication. Discard IV equip-
ment in specially designated containers (see
Appendix K). Ddeferoxamine

● Pre-medicate patient with standard anti-
(de-fer-ox-a-meen)emetic therapy.
Desferal

● If hematologic recovery (ANC ≥1,000 cells/
mm3 and platelets ≥50,000 cells/mm3) from Classification

Therapeutic: antidotesprevious treatment cycle requires more than
Pharmacologic: heavy metal antagonists6, but less than 8 wks—delay dosing for up to

2 wks and temporarily reduce dose to 11 mg/ Pregnancy Category C
m2 (33 mg/m2/day, 99 mg/m2/cycle) upon
restarting therapy. Indications

● If hematologic recovery requires more than Acute toxic iron ingestion. Secondary iron over-
8, but less than 10 wks—Patient should be load syndromes associated with multiple trans-
assessed for disease progression (by bone fusion therapy.
marrow aspirates); in the absence of pro- Action
gression, delay dose for up to 2 more wks and Chelates unbound iron, forming a water-soluble
reduce dose as above upon restarting, then complex (ferrioxamine) in plasma that is easily
maintain or increase in subsequent cycles as excreted by the kidneys. Therapeutic Effects:
clinically indicated. Removal of excess iron. Also chelates alu-

● Intermittent Infusion: Reconstitute with minum.
10 mL of Sterile Water for injection for a con- Pharmacokinetics
centration of 5 mg/mL. Immediately after re- Absorption: Poorly absorbed after oral admin-
constitution, dilute further with 0.9% NaCl, istration. Well absorbed after IM administration
D5W, or LR for a final concentration of 0.1– and subcut administration.
1.0 mg/mL. Unless used within 15 min of re- Distribution: Appears to be widely distributed.
constitution, dilute solution must be pre- Metabolism and Excretion: Metabolized by
pared using cold infusion fluids and refriger- tissues and plasma enzymes. Unchanged drug
ated until administration (maximum of 7 hr). and chelated form excreted by the kidneys; 33%
Rate: Administer over 3 hr. of iron removed is eliminated in the feces via bil-

iary excretion.Patient/Family Teaching
Half-life: 1 hr.

● Caution patient to avoid crowds and persons
with known infections. Report symptoms of TIME/ACTION PROFILE (effects on hemato-
infection (fever, chills, cough, hoarseness, logic parameters)
sore throat, lower back or side pain, painful

ROUTE ONSET PEAK DURATIONor difficult urination) immediately.
● Instruct patient to report unusual bleeding. IV rapid unknown unknown

IM unknown unknown unknownAdvise patient of thrombocytopenia precau-
Subcut unknown unknown unknowntions (use soft toothbrush and electric razor,

avoid falls, do not drink alcoholic beverages Contraindications/Precautions
or take medication containing aspirin or Contraindicated in: Severe renal disease; An-
NSAIDs; may precipitate gastric bleeding). uria; OB: Early pregnancy or childbearing po-

● Inform patient that this medication may have tential (however, may be used safely in pregnant
teratogenic effects. Advise women to avoid patients with moderate-to-severe acute iron in-
becoming pregnant during treatment and ad- toxication).
vise men not to father a child during or for 2 Use Cautiously in: Pedi: Children <3 yr (safety
months after treatment. not established).

� = Canadian drug name.
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Adverse Reactions/Side Effects ● Lab Test Considerations: Monitor serum
EENT: blurred vision, cataracts, ototoxicity. CV: iron, total iron binding capacity (TIBC), ferri-
hypotension, tachycardia. GI: abdominal pain, tin levels, and urinary iron excretion before
diarrhea. GU: red urine. Derm: erythema, and periodically during therapy.
flushing, urticaria. Local: induration at injec-

● Monitor liver function studies to assess dam-
tion site, pain at injection site. MS: leg cramps. age from iron poisoning.
Misc: allergic reactions, fever, shock after rapid

Potential Nursing DiagnosesIV administration.
Risk for injury poisoning (Indications)Interactions
ImplementationDrug-Drug: Ascorbic acid may � effective-
● IM route is preferred unless patient is inness of deferoxamine but may also � cardiac

shock.iron toxicity.
● Reconstitute 500-mg vial with 2 ml of sterileRoute/Dosage

water for injection. Dissolve powder com-
Acute Iron Ingestion pletely before administration. Solution is sta-
IM, IV (Adults and Children ≥3 yr): 1 g (20 ble for 1 wk after reconstitution if protected
mg/kg or 600 mg/m2), then 500 mg (10 mg/kg from light.
or 300 mg/m2) q 4 hr for 2 doses. Additional

● Used in conjunction with induction of emesis
doses of 500 mg (10 mg/kg or 300 mg/m2) q 4– or gastric aspiration and lavage with sodium
12 hr may be needed (not to exceed 6 g/24 hr). bicarbonate, and supportive measures for

shock and metabolic acidosis in acute poi-Chronic Iron Overload
soning.IM, IV (Adults and Children ≥3 yr): 500

● Trial Dose: May be administered between 2mg–1 g daily; additional doses of 2 g should be
given IV for each unit of blood transfused. and 4 hr after ingestion of iron and after GI
Subcut (Adults and Children ≥3 yr): 1–2 g/ tract has been cleaned out. Monitor urine for
day (20–40 mg/kg/day) infused over 8–24 hr. color change (orange-rose color indicates

significant iron ingestion) until serum ironAvailability (generic available)
and total iron binding capacity results areInjection: 500 mg/vial.
available.

NURSING IMPLICATIONS ● May be administered IM or by IV infusion
over 4 hr.Assessment

● IM: Administer deep IM and massage well.
● In acute poisoning, assess time, amount, and

Rotate sites. IM administration may causetype of iron preparation ingested.
transient severe pain.

● Monitor signs of iron toxicity: early acute
● Subcut: Subcut route used to treat chronic-(abdominal pain, bloody diarrhea, emesis),

ally elevated iron therapy is administered intolate acute (decreased level of consciousness,
abdominal subcut tissue via infusion pumpshock, metabolic acidosis).
for 8–24 hr per treatment.● Monitor vital signs closely, especially during

● IV: Reconstitute, then further dilute in D5W,IV administration. Report hypotension, ery-
thema, urticaria, or signs of allergic reaction. 0.9% NaCl, or LR. Rate: Maximum infusion
Keep epinephrine, an antihistamine, and re- rate is 15 mg/kg/hr. Rapid infusion rate may
suscitation equipment close by in the event of cause hypotension, erythema, urticaria,
an anaphylactic reaction. wheezing, convulsions, tachycardia, or

● May cause oculotoxicity or ototoxicity. Report shock.
decreased visual acuity or hearing loss.

● May be administered at the same time as
Audiovisual exams should be performed ev- blood transfusion in persons with chronically
ery 3 mo in patients with chronic iron elevated serum iron levels. Use separate site
overload. for administration.

● Monitor intake and output and urine color.
Patient/Family TeachingInform physician or other health care profes-
● Reinforce need to keep iron preparations, allsional if patient is anuric. Chelated iron is ex-

medications, and hazardous substances outcreted primarily by the kidneys; urine may
turn red. of the reach of children.
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● Reassure patient that red coloration of urine TIME/ACTION PROFILE (antidepressant
is expected and reflects excretion of excess effect)
iron.

ROUTE ONSET PEAK DURATION
● Advise patient not to take vitamin C prepara-

PO 2–3 wk 2–6 wk days–wkstions without consulting health care profes- D
sional, because tissue toxicity may increase.

Contraindications/Precautions
● Encourage patients requiring chronic therapy

Contraindicated in: Angle-closure glaucoma;to keep follow-up appointments for lab tests.
Recent MI, heart failure, known history of QTcEye and hearing exams may be monitored ev- prolongation.

ery 3 mo. Use Cautiously in: Patients with pre-existing
Evaluation/Desired Outcomes cardiovascular disease; Prostatic hyperplasia
● Return of serum iron concentrations to a nor- (� susceptibility to urinary retention); History

of seizures (threshold may be �); May � riskmal level (50–150 mcg/100 ml).
of suicide attempt/ideation especially during
early treatment or dose adjustment; risk may be

desipramine greater in children or adolescents; OB: Use dur-
(dess-ip-ra-meen) ing pregnancy only if potential maternal benefit
Norpramin, �Pertofrane outweighs risks to fetus; use during lactation

may result in neonatal sedation; Pedi: Safety notClassification
established in children <12 yr; Geri: � sensi-Therapeutic: antidepressants
tivity to effects.Pharmacologic: tricyclic antidepressants
Adverse Reactions/Side Effects

Pregnancy Category C CNS: drowsiness, fatigue. EENT: blurred vision,
dry eyes, dry mouth. CV: ARRHYTHMIAS, hypoten-

Indications sion, ECG changes. GI: constipation, drug-in-
Depression. Unlabeled uses: Chronic pain duced hepatitis, paralytic ileus, increased appe-
syndromes. Anxiety. Insomnia. tite, weight gain. GU: urinary retention,

decreased libido. Derm: photosensitivity.Action
Endo: changes in blood glucose, gynecomastia.Potentiates the effect of serotonin and norepi-
Hemat: blood dyscrasias.nephrine in the CNS. Has significant anticholin-

ergic properties. Therapeutic Effects: Antide- Interactions
Drug-Drug: Desipramine is metabolized in thepressant action (may develop only over several
liver by the cytochrome P450 2D6 enzyme andweeks).
its action may be affected by drugs which com-Pharmacokinetics pete for metabolism by or alter the activity of this

Absorption: Well absorbed from the GI tract. enzyme including other antidepressants,
Distribution: Widely distributed. phenothiazines, carbamazepine, class 1C
Protein Binding: 90–92%. antiarrthythmics (propafenone,
Metabolism and Excretion: Extensively me- flecainide, encainide); when used concur-
tabolized by the liver. One metabolite is pharma- rently dose reduction of one or the other or both
cologically active (2-hydroxydesipramine). Un- may be necessary. Concurrent use of other
dergoes enterohepatic recirculation and drugs that inhibit the activity of the enzyme, in-
secretion into gastric juices. Small amounts en- cluding cimetidine, quinidine,
ter breast milk. amiodarone, and ritonavir may result in �

effects. May cause hypotension, tachycardia,Half-life: 12–27 hr.
and potentially fatal reactions when used with
MAO inhibitors (avoid concurrent use—dis-
continue 2 wk prior to). Concurrent use with
SSRI antidepressants may result in � toxici-
ty and should be avoided (fluoxetine should be

� = Canadian drug name.
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stopped 5 wk before). Concurrent use with clo- ease should have ECG monitored prior to and
periodically during therapy.nidine may result in hypertensive crisis and

● Depression: Monitor mental status (orien-should be avoided. Phenytoin may � levels
tation, mood, behavior) frequently. Assess forand effectiveness; � doses of desipramine may
suicidal tendencies, especially during earlybe required to treat depression. Concurrent use
therapy. Restrict amount of drug available towith levodopa may result in delayed / � ab-
patient.sorption of levodopa or hypertension. Blood

● Pain: Assess intensity, quality, and location oflevels and effects may be � by rifamycins,
pain periodically throughout therapy. Usecarbamazepine, and barbiturates. Concur-
pain scale to monitor effectiveness of medi-rent use with moxifloxacin � risk of adverse
cation.cardiovascular reactions. � CNS depression

● Lab Test Considerations: Assess leuko-with other CNS depressants including alco-
cyte and differential blood counts, liver func-hol, antihistamines, clonidine, opioid an-
tion, and serum glucose periodically. Mayalgesics, and sedative/hypnotics. Barbitu-
cause an � serum bilirubin and alkalinerates may alter blood levels and effects.
phosphatase. May cause bone marrow de-Adrenergic and anticholinergic side effects
pression. Serum glucose may be � or �.may be � with other agents having these

● Lab Test Considerations: Serum levelsproperties. Hormonal contraceptives �
may be monitored in patients who fail to re-levels and may cause toxicity. Cigarette smok-
spond to usual therapeutic dose.ing may � metabolism and alter effects.

Drug-Natural Products: Concomitant use of Potential Nursing Diagnoses
kava kava, valerian, or chamomile can � Ineffective coping (Indications)
CNS depression. � anticholinergic effects with Risk for injury (Side Effects)
jimson weed and scopolia. Impaired oral mucous membrane (Side Effects)

Impaired urinary elimination (Side Effects)Route/Dosage
Chronic pain (Indications)PO (Adults): 100–200 mg/day as a single dose
Risk for constipation (Side Effects)or in divided doses (up to 300 mg/day).
Sexual dysfunction (Side Effects)PO (Geriatric Patients): 25–50 mg/day in di-
Implementationvided doses (up to 150 mg/day).
● Do not confuse despiramine with clomipra-PO (Children >12 yr): 25–50 mg/day in di-

mine, imipramine, or nortriptyline.vided doses, increased as needed up to 100 mg/
● Dose increases should be made at bedtimeday.

because of sedation. Dose titration is a slowPO (Children 6–12 yr): 10–30 mg/day (1–5
process; may take weeks to months. May givemg/kg/day) in divided doses.
entire dose at bedtime.Availability (generic available)

● Taper to avoid withdrawal effects. Reduce
Tablets: 10 mg, 25 mg, 50 mg, 75 mg, 100 mg, dose by half for 3 days then reduce again by
150 mg. half for 3 days, then discontinue.

● PO: Administer medication with or immedi-NURSING IMPLICATIONS ately after a meal to minimize gastric upset.
Tablet may be crushed and given with food orAssessment
fluids.● Obtain weight and BMI initially and periodi-

cally throughout therapy. Patient/Family Teaching
● Assess FBS and cholesterol levels for over- ● Instruct patient to take medication as direct-

weight/obese individuals. ed. Take missed doses as soon as possible
● Refer as appropriate for nutrition/weight unless almost time for next dose; if regimen is

management and medical management. a single dose at bedtime, do not take in the
● Monitor blood pressure and pulse prior to morning because of side effects. Advise pa-

and during initial therapy. Notify physician or tient that drug effects may not be noticed for
other health care professional of decreases in at least 2 wk. Abrupt discontinuation may
blood pressure (10–20 mm Hg) or sudden cause nausea; vomiting; diarrhea; headache;
increase in pulse rate. Patients taking high trouble sleeping, with vivid dreams; and irri-
doses or with a history of cardiovascular dis- tability.
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● May cause drowsiness and blurred vision. desirudin (des-i-rude-in)Caution patient to avoid driving and other ac- Iprivasktivities requiring alertness until response to
Classificationdrug is known.
Therapeutic: anticoagulants● Orthostatic hypotension, sedation, and confu- DPharmacologic: thrombin inhibitorssion are common during early therapy, espe-

cially in the elderly. Protect patient from falls. Pregnancy Category C
Institute fall precautions. Advise patient to
make position changes slowly. Indications

● Advise patient to avoid alcohol or other CNS Prevention of deep-vein thrombosis (DVT) after
depressant drugs during and for 3–7 days af- hip-replacement surgery.
ter therapy has been discontinued. Action

● Instruct patient to notify health care profes-
Selectively inhibits free and clot-bound throm-sional if urinary retention, dry mouth, or con-
bin. Inhibition of thrombin prevents activationstipation persists. Sugarless candy or gum
of factors V, VIII, and XII; conversion of fibrino-may diminish dry mouth, and an increase in
gen to fibrin; platelet adhesion and aggregation.fluids or bulk may prevent constipation. If
Therapeutic Effects: Decreased incidence ofsymptoms persist, dose reduction or discon-
DVT and subsequent pulmonary embolism aftertinuation may be necessary. Consult health
hip-replacement surgery.care professional if dry mouth persists for
Pharmacokineticsmore than 2 wk.
Absorption: Completely absorbed following● Caution patient to use sunscreen and protec-
subcutaneous administration.tive clothing to prevent photosensitivity re-
Distribution: Binds specifically and directly toactions.
thrombin.● Inform patient of need to monitor dietary in-
Metabolism and Excretion: 40–50% excret-take. Increase in appetite may lead to unde-
ed unchanged by kidneys; some metabolism insired weight gain.
kidneys and pancreas.● Alert patient that medication may turn urine
Half-life: 2 hr.blue-green in color.

● Advise patient to notify health care profes-
TIME/ACTION PROFILE (effect on aPTT)sional of medication regimen prior to treat-

ment or surgery. ROUTE ONSET PEAK DURATION
● Therapy for depression is usually prolonged.

Subcut rapid 1–3 hr 12 hr
Emphasize the importance of follow-up
exams to monitor effectiveness and side ef- Contraindications/Precautions
fects and to improve coping skills. Contraindicated in: Hypersensitivity to natu-

● Refer to local support group. ral or recombinant hirudins; Active bleeding;
Coagulation disorders.Evaluation/Desired Outcomes
Use Cautiously in: Renal impairment (dosage● Increased sense of well-being.
change recommended if CCr ≤60 ml/min); Ger-● Renewed interest in surroundings.
iatric patients (due to age-related renal impair-● Increased appetite.
ment); Hepatic impairment; Pregnancy (use● Improved energy level.
only if benefits to mother outweigh fetal risk);● Improved sleep.
Lactation, children (safety not established).● Decrease in chronic pain symptoms.
Exercise Extreme Caution in: Spinal/epidur-● Full therapeutic effects may be seen 2–6 wk
al anesthesia (increased risk of spinal/epiduralafter initiating therapy.
hematomas and their sequelae, especially when
used with NSAIDs, platelet inhibitors, or other
anticoagulants).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects creatinine daily in patients with renal impair-
GI: nausea. Hemat: BLEEDING, anemia. Local: in- ment. Peak aPTT should not exceed two times
jection site reactions, wound secretion. control. Reduce dose or discontinue desiru-

din until aPTT is <2 times control; resume atInteractions
a lower dose.Drug-Drug: Dextran 40, systemic cortico-

● If a patient is switched from oral anticoagu-steroids, thrombolytics, and other antico-
lants to desirudin or from desirudin to oralagulants � risk of bleeding (discontinue if
anticoagulants, measure anticoagulant activi-possible; if not, monitor laboratory and clinical
ty closely.status closely). Agents altering platelet function

● Thrombin time is not suitable for monitoringincluding salicylates, NSAIDs, clopidogrel,
ticlopidine, dipyridamole, and glycopro- desirudin.
tein IIb/IIIa antagonists also � risk of ● Monitor CBC. If hematocrit � unexpectedly,
bleeding. assess patient for potential bleeding sites.
Route/Dosage Potential Nursing Diagnoses
Subcut (Adults): 15 mg every 12 hr, start 5– Ineffective tissue perfusion (Indications)
15 min prior to surgery, but after regional block Risk for injury (Adverse Reactions)
(if used), for up to 12 days. Implementation
Renal Impairment

● Reconstitute each vial with 0.5 ml of diluent
Subcut (Adults): CCr 31–60 ml/min—start provided for a concentration of 15.75 mg of
with 5 mg every 12 hr; further doses determined desirudin/0.5 ml. Shake vial gently until fully
by daily aPTT; CCr <31 ml/min—start with 1.7 reconstituted to a clear colorless solution. Do
mg every 12 hr; further doses determined by not administer solutions that are discolored,
daily aPTT. cloudy, or contain particulate matter. Recon-
Availability stituted solution should be used immediately,
Lyophilized powder for injection (re- but is stable for 24 hr at room temperature
quires reconstitution with specific dilu- and protected from light. Discard unused so-
ent): 15.75 mg/vial with 0.6 ml ampule of dilu- lution.
ent (contains mannitol, delivers 15 mg dose). ● Subcut: Withdraw all reconstituted solution

into syringe with a 26- or 27-gauge, 1/2 inchNURSING IMPLICATIONS length needle. Inject entire contents subcuta-
neously which will deliver 15 mg. PatientAssessment
should be sitting or lying down during admin-● Assess for signs of bleeding (bleeding gums,
istration. Rotate sites between left and rightnosebleed, unusual bruising; black, tarry
anterolateral and left and right posterolateralstools; hematuria; fall in hematocrit or blood
thigh or abdominal wall. Inject entire lengthpressure; guaiac-positive stools; bleeding
of needle while pinching skin between thumbfrom surgical site). Notify physician if these
and forefinger; continue to pinch skinoccur.
throughout injection. Do not rub injection● Assess patient for evidence of thrombosis.
site following injection to prevent bruising.Symptoms depend on area of involvement.

Notify physician immediately; may require ur- ● Syringe Incompatibility: Do not mix with
gent treatment. other diluents or medications.

● Monitor patients with epidural catheters fre- Patient/Family Teaching
quently for signs of neurological impairment

● Advise patient to report symptoms of unusual
(midline back pain, numbness or weakness bleeding or bruising to health care profes-
in lower limbs, bowel and/or bladder dys- sional immediately.function). Notify physician immediately if

● Instruct patient not to take aspirin, NSAIDs,these occur. or herbal products during therapy without
● Observe injection sites for hematomas, ec-

consulting health care professional.chymosis, or inflammation.
Evaluation/Desired Outcomes● Lab Test Considerations: Monitor activa-
● Decreased incidence of DVT and subsequentted partial thromboplastin time (aPTT) daily

pulmonary embolism after hip-replacementin patients with increased risk of bleeding
and/or renal impairment. Monitor serum surgery.

Copyright © 2008 by F.A. Davis



desloratadine 395

Interactionsdesloratadine Drug-Drug: The following interactions may oc-
(dess-lor-a-ta-deen) cur, but are less likely to occur with deslorati-
Clarinex dine than with more sedating antihistamines.

MAO inhibitors may � and prolong effects ofClassification Dantihistamines. � CNS depression may occurTherapeutic: allergy, cold, and cough
with other CNS depressants including alco-remedies, antihistamines
hol, antidepressants, opioids, and seda-Pharmacologic: piperidines
tive/hypnotics.

Pregnancy Category C
Route/Dosage
PO (Adults and Children ≥12 yr): 5 mg onceIndications
daily.Symptoms of allergic rhinitis (seasonal and pe-
Hepatic Impairmentrennial). Chronic idiopathic urticaria.
Renal ImpairmentAction
PO (Adults and Children ≥12 yr): 5 mg ev-Blocks peripheral effects of histamine released
ery other day.during allergic reactions. Therapeutic Ef-
PO (Children 6–11 yr): 2.5 mg once daily.fects: Decreased symptoms of allergic reactions
PO (Children 12 mo–5 yr): 1.25 mg once(nasal stuffiness, red swollen eyes). Decreased
daily.pruritus, reduction in number and size of hives
PO (Children 6–12 mo): 1 mg once daily.in chronic idiopathic urticaria.
AvailabilityPharmacokinetics
Tablets: 5 mg. Cost: $292.91/90. Orally-dis-Absorption: Well absorbed; absorption for or-
integrating tablets (RediTabs) (tutti-frut-ally-disintegrating tablets and oral tablets is
ti): 2.5 mg, 5 mg. Cost: 2.5 mg $319.29/90, 5identical.
mg $307.89/90. Syrup (bubblegum): 0.5 mg/Distribution: Enters breast milk.
mL. Cost: $168.58/473 ml. In combinationMetabolism and Excretion: Extensively me-
with: pseudoephedrine (Clarinex-D 12 Hour,tabolized to 3-hydroxydesloratadine, an active
Clarinex-D 24 Hour; see Appendix B).metabolite; small percentage of patients may be

slow metabolizers. NURSING IMPLICATIONSHalf-life: 27 hr.
Assessment

TIME/ACTION PROFILE (antihistaminic
● Assess allergy symptoms (rhinitis, conjuncti-

effects) vitis, hives) before and periodically during
therapy.ROUTE ONSET PEAK DURATION

● Assess lung sounds and character of bronchi-
PO unknown 3 hr 24 hr al secretions. Maintain fluid intake of 1500–

2000 ml/day to decrease viscosity of sec-Contraindications/Precautions
retions.Contraindicated in: Hypersensitivity; OB: Lac-

● Lab Test Considerations: May causetation.
false-negative result on allergy skin testing.Use Cautiously in: Patients with hepatic or re-

nal impairment (� dose to 5 mg every other Potential Nursing Diagnoses
day); Geri: Dosing for the elderly should consid- Ineffective airway clearance (Indications)
er � hepatic, renal, or cardiac function, con- Risk for injury (Adverse Reactions)
comitant diseases, other drug therapy and � Implementation
risk of adverse reactions; Pedi: Children <6 mo

● PO: May be administered without regard to
(safety not established). meals.
Adverse Reactions/Side Effects ● Pedi: Use calibrated measuring device to en-
CNS: drowsiness (rare). EENT: pharyngitis. GI: sure accurate dose of syrup for children.
dry mouth. Misc: allergic reactions including ● For rapidly disintegrating tablets (Redi-
ANAPHYLAXIS. tabs): Place on tongue. Tablet disintegrates

� = Canadian drug name.
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Pharmacokineticsrapidly. May be taken with or without water.
Absorption: 5% absorbed following oral ad-Administer immediately after opening the
ministration; some 10–20% absorbed from na-blister.
sal mucosa.Patient/Family Teaching Distribution: Distribution not fully known. En-

● Instruct patients to take desloratidine as di- ters breast milk.
rected. Do not increase dose or frequency; Metabolism and Excretion: Unknown.
does not increase effectiveness and may in- Half-life: 75 min.
crease side effects.

TIME/ACTION PROFILE (PO, intranasal =
● May rarely cause drowsiness. Caution patient

antidiuretic effect; IV = effect on factorto avoid driving or other activities requiring
VIII activity)alertness until response to medication is

known. ROUTE ONSET PEAK DURATION
● Advise patient to avoid taking alcohol or other PO 1 hr 4–7 hr unknown

CNS depressants concurrently with this drug. Intranasal 1 hr 1–5 hr 8–20 hr
IV within min 15–30 min 3 hr†● Advise patient that good oral hygiene, fre-

quent rinsing of mouth with water, and su- †4–24 hr in mild hemophilia A
garless gum or candy may minimize dry Contraindications/Precautionsmouth. Patient should notify dentist if dry Contraindicated in: Hypersensitivity; Hyper-
mouth persists >2 wk. sensitivity to chlorobutanol; Patients with type

Evaluation/Desired Outcomes IIB or platelet-type (pseudo) von Willebrand’s
disease.● Decrease in allergic symptoms.
Use Cautiously in: Angina pectoris; Hyperten-
sion; Pregnancy or lactation (safety not estab-

desmopressin lished).
(des-moe-press-in) Adverse Reactions/Side Effects
DDAVP, DDAVP Rhinal Tube, CNS: drowsiness, headache, listlessness. EENT:
DDAVP Rhinyle Drops, Octostim, intranasal— nasal congestion, rhinitis. Resp:
Stimate dyspnea. CV: hypertension, hypotension, tachy-

cardia (large IV doses only). GI: mild abdomi-Classification
nal cramps, nausea. GU: vulval pain. Derm:Therapeutic: hormones
flushing. F and E: water intoxication/hypona-Pharmacologic: antidiuretic hormones
tremia. Local: phlebitis at IV site.

Pregnancy Category B Interactions
Drug-Drug: Chlorpropamide, clofibrate,

Indications or carbamazepine may enhance the antidi-
Intranasal: Management of primary nocturnal uretic response to desmopressin. Demeclocy-
enuresis unresponsive to other treatment mo- cline, lithium, or norepinephrine may di-
dalities. PO, Subcut, IV, Intranasal: Treat- minish the antidiuretic response to
ment of diabetes insipidus caused by a deficien- desmopressin. Large doses may enhance the ef-
cy of vasopressin. Intranasal: Controls fects of vasopressors.
bleeding in certain types of hemophilia and von Route/Dosage
Willebrand’s disease.

Primary Nocturnal Enuresis
Action Intranasal (Adults and Children ≥6 yr): 20
An analogue of naturally occurring vasopressin mcg (10 mcg in each nostril) at bedtime (range
(antidiuretic hormone). Primary action is en- 10–40 mcg).
hanced reabsorption of water in the kidneys. Diabetes Insipidus
Therapeutic Effects: Prevention of nocturnal PO (Adults): 0.05 mg twice daily; adjusted as
enuresis. Maintenance of appropriate body wa- needed (usual range 0.1–1.2 mg/day in 2–3 di-
ter content in diabetes insipidus. Control of vided doses).
bleeding in certain types of hemophilia or von PO (Children): 0.05 mg daily initially; adjust-
Willebrand’s disease. ed as needed.
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Intranasal (Adults): Using nasal tube deliv- avoid overhydration in patients receiving des-
ery system or spray pump (0.1 mg/ml)—0.1– mopressin for hemophilia.
0.4 ml/day as a single dose or 2–3 divided ● Toxicity and Overdose: Signs and symp-
doses. toms of water intoxication include confusion,
Intranasal (Children 3 mo–12 yr): Using drowsiness, headache, weight gain, difficulty Dnasal tube delivery system or spray pump (0.1 urinating, seizures, and coma. Treatment of
mg/ml)—0.05–0.3 ml/day as a single dose or overdose includes decreasing dose and, if
2 divided doses. symptoms are severe, administration of furo-
Subcut, IV (Adults): 2–4 mcg/day in 2 divided semide.
doses. Potential Nursing Diagnoses
Antihemorrhagic Deficient fluid volume (Indications)
IV (Adults and Children >3 mo): 0.3 mcg/kg Excess fluid volume (Adverse Reactions)
repeated as needed. ImplementationIntranasal (Adults and Children ≥50 kg): 1

● IV desmopressin has 10 times the antidiureticspray (150 mcg) in each nostril.
effect of intranasal desmopressin.Intranasal (Adults and Children <50 kg): 1

● PO: Begin oral doses 12 hr after last intrana-spray in one nostril (150 mcg).
sal dose. Monitor response closely.

Availability ● Diabetes Insipidus: Parenteral dose for an-
Tablets: 0.1 mg, 0.2 mg. Nasal spray pump: tidiuretic effect is administered through di-
10 mcg/spray—5-ml bottle (0.1 mg/ml) con- rect IV or subcut.
tains 50 doses (DDAVP). Rhinal tube delivery

● Hemophilia: Parenteral dose for control of
system-nasal solution: 2.5-ml vials with ap- bleeding is administered via IV infusion. If
plicator tubes (0.1 mg/ml). Nasal solution: used preoperatively, administer 30 min prior
1.5 mg/ml (150 mcg/dose) in 2.5-ml bottle to procedure.
(contains 25 doses). Injection: 4 mcg/ml.

IV Administration
● Direct IV: (for diabetes insipidus) Diluent:NURSING IMPLICATIONS

Administer undiluted. Concentration: 4
Assessment mcg/ml. Rate: Administer over 1 min.
● Chronic intranasal use may cause tolerance

● Intermittent Infusion: (for hemophilia
or if administered more frequently than every and von Willebrand’s disease) Diluent: Di-
24–48 hr IV tachyphylaxis (short-term toler- lute each dose in 50 ml of 0.9% NaCl for
ance) may develop. adults and children >10 kg and in 10 ml in

● Nocturnal Enuresis: Monitor frequency of children weighing <10 kg. Rate: Infuse
enuresis throughout therapy. slowly over 15–30 min.

● Diabetes Insipidus: Monitor urine and
● Y-Site Compatibility: No information avail-plasma osmolality and urine volume fre- able. Intranasal: If intranasal dose is usedquently. Assess patient for symptoms of dehy- preoperatively, administer 2 hr before pro-dration (excessive thirst, dry skin and mu- cedure.cous membranes, tachycardia, poor skin
Patient/Family Teachingturgor). Weigh patient daily and assess for
● Advise patient to notify health care profes-edema.

sional if bleeding is not controlled or if head-● Hemophilia: Monitor plasma factor VIII
ache, dyspnea, heartburn, nausea, abdominalcoagulant, factor VIII antigen, and ristocetin
cramps, vulval pain, or severe nasal conges-cofactor. May also assess activated partial
tion or irritation occurs.thromboplastin time (aPTT) for hemophilia A

● Caution patient to avoid concurrent use of al-and skin bleeding time for von Willebrand’s
cohol with this medication.disease. Assess patient for signs of bleeding.

● Diabetes Insipidus: Instruct patient on in-● Monitor blood pressure and pulse during IV
tranasal administration. Medication is sup-infusion.
plied with a flexible calibrated catheter (rhi-● Monitor intake and output and adjust fluid in-

take (especially in children and elderly) to nyle). Draw solution into rhinyle. Insert one

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



398 dexmethylphenidate

Indicationsend of tube into nostril; blow on the other end
Adjunctive treatment of ADHD.to deposit solution deep into nasal cavity. An

air-filled syringe may be attached to the plas- Action
tic catheter for children, infants, or obtunded Produces CNS and respiratory stimulation with
patients. Tube should be rinsed under water weak sympathomimetic activity. Therapeutic
after each use. Effects: Increased attention span in ADHD.

● If nasal spray is used, prime pump prior to
Pharmacokineticsfirst use by pressing down 4 times. Caution
Absorption: Readily absorbed following oralpatient that nasal spray should not be used
administration.beyond the labeled number of sprays; subse-
Distribution: Unknown.quent sprays may not deliver accurate dose.
Metabolism and Excretion: Mostly metabo-Do not attempt to transfer remaining solution
lized by the liver; inactive metabolites are renallyto another bottle.
excreted.● Instruct patient to take missed doses as soon
Half-life: 2.2 hr.as remembered but not if it is almost time for

the next dose. Do not double doses.
TIME/ACTION PROFILE (improvement in

● Advise patient that rhinitis or upper respira-
symptoms)tory infection may decrease effectiveness of

this therapy. If increased urine output occurs,
ROUTE ONSET PEAK DURATIONpatient should contact health care profes-
PO 7 days 1 mo unknownsional for dosage adjustment.

● Patients with diabetes insipidus should carry Contraindications/Precautionsidentification at all times describing disease
Contraindicated in: Hypersensitivity; Hyper-process and medication regimen.
excitable states (marked anxiety, agitation, or

Evaluation/Desired Outcomes tension); Hyperthyroidism; Psychotic personali-
● Decreased frequency of nocturnal enuresis. ties, suicidal or homicidal tendencies; Glauco-
● Decrease in urine volume. ma; Motor tics, family history or diagnosis of
● Relief of polydipsia. Tourette’s syndrome; Concurrent use of MAO
● Increased urine osmolality. inhibitors; Should not be used to treat depres-
● Control of bleeding in hemophilia. sion or prevent/treat normal fatigue; Psychoses

(may exacerbate symptoms).
desonide, See CORTICOSTEROIDS Use Cautiously in: History of cardiovascular
(TOPICAL/LOCAL). disease; Hyperthyroidism; Hypertension; Diabe-

tes mellitus; Geri: Geriatric/debilitated patients;
Continual use (may result in psychological or

desoximetasone, See physical dependence); Seizure disorders (may
CORTICOSTEROIDS (TOPICAL/LOCAL). lower seizure threshold); OB: Pregnancy, lacta-

tion, or children <6 yr (safety not established;
use in pregnancy only if clearly needed).

dexamethasone, See
Adverse Reactions/Side EffectsCORTICOSTEROIDS (SYSTEMIC).
CNS: insomnia, nervousness. EENT: visual dis-
turbances. CV: tachycardia. GI: abdominal
pain, anorexia, nausea. Metab: growth sup-

dexmethylphenidate pression, weight loss (may occur with pro-
longed use). Neuro: twitching. Misc: fever.(dex-meth-ill-fen-i-date)

Focalin, Focalin XR Interactions
Drug-Drug: Concurrent use with or use withinClassification
14 days following discontinuation of MAO in-Therapeutic: central nervous system stim-

ulants hibitors may result in hypertensive crisis and is
contraindicated. May � effects of antihyper-

Schedule II tensives. May � effects of vasopressors. May
cause serious adverse reactions withPregnancy Category C
clonidine. May � effects of warfarin, phe-
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nobarbital, phenytoin, some antidepres- ● Lab Test Considerations: Monitor CBC,
sants; dose adjustments may be necessary. differential, and platelet count periodically in

patients receiving prolonged therapy.Route/Dosage
Potential Nursing DiagnosesTablets
Disturbed thought process (Side Effects) DPO (Adults and Children ≥6 yr): Patients
Implementationnot previously taking methylphenidate—2.5
● PO: Administer twice daily at least 4 hr apartmg twice daily, may be increased weekly as

without regard to meals.needed up to 10 mg twice daily; Patients cur-
● Administer Focalin XR tablets once daily inrently taking methylphenidate—starting dose

the morning. Capsules should be swallowedis 1/2 of the methylphenidate dose, up to 10 mg
whole. For patients with difficulty swallowing,twice daily.
capsules can be opened and sprinkled on aExtended-release Capsules spoonful of applesauce. Mixture should be

PO (Adults): Patients not previously taking consumed immediately; do not store for fu-
methylphenidate—10 mg once daily, may be ture use.
increased by 10 mg after 1 wk to 20 mg/day; Pa-

Patient/Family Teachingtients currently taking methylphenidate—
● Instruct patient to take medication exactly asstarting dose is 1/2 of the methylphenidate dose,

directed. If more than prescribed amount isup to 20 mg/day given as a single daily dose; Pa-
taken notify health care professional immedi-tients currently taking dexmethylpheni-
ately. If a dose is missed, take the remainingdate—give same daily dose as a single dose.
doses for that day at regularly spaced inter-PO (Children ≥6 yr): Patients not previously
vals; do not double doses. Take the last dosetaking methylphenidate—5 mg once daily,
before 6 PM to minimize the risk of insomnia.may be increased by 5 mg weekly up to 20 mg/
Instruct patient not to alter dose without con-day; Patients currently taking methylpheni-
sulting health care professional. Abrupt ces-date—starting dose is 1/2 of the methylpheni-
sation with high doses may cause extreme fa-date dose, up to 20 mg/day, given as a single dai-
tigue and mental depression.ly dose; Patients currently taking

● Inform patient that sharing this medicationdexmethylphenidate—give same daily dose as
may be dangerous.a single dose.

● Advise patient to check weight 2–3 timesAvailability (generic available) weekly and report weight loss to health careTablets: 2.5 mg, 5 mg, 10 mg. Cost: professional.Generic—2.5 mg $69.90/100, 5 mg $89.90/
● Advise patient to consult with health care pro-100, 10 mg $129.90/100. Extended-release fessional prior to taking other prescription,capsules: 5 mg, 10 mg, 15 mg, 20 mg. OTC, or herbal products concurrently with

dexmethylphenidate.NURSING IMPLICATIONS
● May rarely cause dizziness or drowsiness.

Assessment Caution patient to avoid driving or activities
● Assess child’s attention span, impulse con- requiring alertness until response to medica-

trol, and interactions with others. Therapy tion is known.
may be interrupted at intervals to determine ● Inform patient that health care professional
whether symptoms are sufficient to continue may order periodic holidays from the drug to
therapy. assess progress and to decrease dependence.

● Monitor blood pressure, pulse, and respira- ● Advise patient to notify health care profes-
tion before administering and periodically sional if pregnancy is planned or suspected,
during therapy. or if breastfeeding.

● Monitor growth, both height and weight, in ● Caution patients to inform health care profes-
children on long-term therapy. sional if they have ever abused or been de-

● Dexmethylphenidate has the potential for de- pendent on alcohol or drugs, or if they are
pendence and abuse. Prolonged use may re- now abusing or dependent on alcohol or
sult in tolerance. drugs.

� = Canadian drug name.
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Interactions● Emphasize the importance of routine follow-
Drug-Drug: Myelosuppression may be � byup exams to monitor progress.
antineoplastics or radiation therapy. Anti-● Advise parents to notify school nurse of medi-

cation regimen. tumor effects of concurrent combination che-
motherapy with fluorouracil and cyclophos-Evaluation/Desired Outcomes
phamide may be � by dexrazoxane.

● Improved attention span, decreased impul-
siveness, and hyperactivity in ADHD. If im- Route/Dosage
provement is not seen within 1 month, dis-

Cardioprotectivecontinue dexmethylphenidate.
IV (Adults): 10 mg of dexrazoxane/1 mg doxo-
rubicin.

dexrazoxane (dex-ra-zox-ane) Renal ImpairmentTotect, Zinecard IV (Adults): decrease dose by 50%.
Classification Extravasation protectionTherapeutic: cardioprotective agents

IV (Adults): 1000 mg/m2 (maximum 2000
Pregnancy Category C mg) given on days 1 and 2, and followed by a

dose of 500 mg/m2 (maximum 1000 mg) on day
Indications 3.
Reducing incidence and severity of cardiomyop- Renal Impairmentathy from doxorubicin in women with metastat- IV (Adults CCr <40 mL/min): decrease doseic breast cancer who have already received a cu- by 50%.mulative dose of doxorubicin >300 mg/m2.

Availability (generic available)Treatment of extravasation resulting from IV an-
Injection (Zinecard): 250-mg vial, 500-mgthracycline chemotherapy.
vial. Injection (Totect): 500-mg vial.Action

Acts as an intracellular chelating agent. Thera- NURSING IMPLICATIONS
peutic Effects: Diminishes the cardiotoxic ef-
fects of doxorubicin. Decreased damage from Assessment
extravasation of anthracyclines. ● Cardioprotective: Assess extent of cardio-

myopathy (cardiomegaly on x-ray, basilarPharmacokinetics
rales, S gallop, dyspnea, decline in left ven-Absorption: IV administration results in com-
tricular ejection fraction) prior to and peri-plete bioavailability.
odically during therapy.Distribution: Unknown.

● Extravasation protection: Assess site ofMetabolism and Excretion: Some metabo-
extravasation for pain, burning, swelling, andlism occurs; 42% eliminated in urine.
redness.Half-life: 2.1–2.5 hr.

● Lab Test Considerations: Monitor CBC
TIME/ACTION PROFILE (cardioprotective and platelet count frequently during therapy.
effect) Thrombocytopenia, leukopenia, neutrope-

nia, and granulocytopenia from chemothera-
ROUTE ONSET PEAK DURATION

py may be more severe at nadir with dexra-
IV rapid unknown unknown zoxane therapy.

● Monitor liver function tests periodically dur-Contraindications/Precautions
ing therapy. May cause reversible � of liverContraindicated in: Any other type of chemo-
enzymes.therapy except other anthracyclines (doxorubi-

Potential Nursing Diagnosescin-like agents).
Decreased cardiac output (Indications)Use Cautiously in: CCr <40 mL/min (dose re-
Risk for impaired skin integrity (Indications)duction required); OB: Pregnancy, lactation, or

children (safety not established). Implementation
● Solution should be prepared in a biologicAdverse Reactions/Side Effects

cabinet. Wear gloves, gown, and mask whileHemat: myelosuppression. Local: pain at in-
jection site. handling IV medication. Discard IV equip-
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ment in specially designated containers (see lowing extravasation of anthracycline chemo-
Appendix K). therapeutic agents.

● Do not administer solutions that are discol-
ored or contain particulate matter. Reconsti-

dextroamphetaminetuted solution and diluted solution are stable Din an IV bag for 6 hr at room temperature or if (dex-troe-am-fet-a-meen)
refrigerated. Discard unused solutions. Dexedrine, Dextrostat
IV Administration Classification

Therapeutic: central nervous system stim-● Cardioprotective: Doxorubicin should be
ulantsadministered within 30 min following dexra-
Pharmacologic: amphetamineszoxane administration.

● Direct IV: Diluent: Reconstitute dexrazox- Schedule II
ane with 0.167 molar (M/6) sodium lactate
injection. Concentration: 10 mg/ml. Pregnancy Category C
Rate: Administer via slow IV push.

● Intermittent Infusion: Diluent: Reconsti- Indications
tuted solution may also be diluted with 0.9% Narcolepsy. Adjunct management of ADHD. Un-
NaCl or D5W. Solution is stable for 6 hr at labeled uses: Exogenous obesity.
room temperature or refrigerated. Concen-

Actiontration: 1.3–5 mg/ml. Rate: May also be
Produces CNS stimulation by releasing norepi-administered via rapid IV infusion over 15–
nephrine from nerve endings. Pharmacologic30 min.
effects: CNS and respiratory stimulation, Vaso-● Additive Incompatibility: Do not mix with
constriction, Mydriasis (pupillary dilation),other medications. Extravasation Protection.

Administer as soon as possible within 6 hr of Contraction of the urinary bladder sphincter.
extravasation. Remove cooling procedures, Therapeutic Effects: Increased motor activity
such as ice packs, at least 15 min before ad- and mental alertness and decreased fatigue in
ministration to allow sufficient blood flow to narcoleptic patients. Increased attention span in
area of extravasation. ADHD.

● Intermittent Infusion: Diluent: Dilute
Pharmacokineticseach vial in 50 mL of diluent provided by
Absorption: Well absorbed.manufacturer. Add contents of all vials into
Distribution: Widely distributed; high concen-1000 mL of 0.9% NaCl for further dilution.
trations in brain and CSF. Crosses the placenta;Solution is slightly yellow. Use diluted solu-
enters breast milk; potentially embryotoxic.tions within 2 hrs of dilution. Store at room
Metabolism and Excretion: Some metabo-temperature. Rate: Administer over 1–2 hrs.
lism by the liver. Urinary excretion is pH-depen-Patient/Family Teaching
dent. Alkaline urine promotes reabsorption and

● Explain the purpose of the medication to the
prolongs action.patient.
Half-life: 10–12 hr (6.8 hr in children).● Emphasize the need for continued monitor-

ing of cardiac function. TIME/ACTION PROFILE (CNS stimulation)
● Advise patient to notify health care profes-

sional if pregnancy is suspected or planned. ROUTE ONSET PEAK DURATION
Dexrazoxane may be teratogenic.

PO 1–2 hr 3 hr 2–10 hr
Evaluation/Desired Outcomes PO-ER unknown unknown up to 24 hr
● Reduction of incidence and severity of car-

Contraindications/Precautionsdiomyopathy associated with doxorubicin ad-
Contraindicated in: Pregnancy or lactation;ministration in women with metastatic breast
Hyperexcitable states, including hyperthyroid-cancer.
ism; Psychotic personalities; Suicidal or homici-● Decrease in late sequalae (site pain, fibrosis,

atrophy, and local sensory disturbance) fol- dal tendencies; Glaucoma; Some products con-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tain tartrazine; avoid in patients with known Narcolepsy
PO (Adults): 5–60 mg/day single dose or in di-hypersensitivity.
vided doses. Sustained-release capsules shouldUse Cautiously in: Cardiovascular disease
not be used as initial therapy.(sudden death has occurred in children with
PO (Children ≥12 yr): 10 mg/day, increase bystructural cardiac abnormalities or other seri-
10 mg/day at weekly intervals until response isous heart problems); Hypertension; Diabetes
obtained or 60 mg is reached.mellitus; History of substance abuse; Debilitated
PO (Children 6–12 yr): 5 mg/day, increase bypatients; Continual use (may produce psycho-
5 mg/day at weekly intervals until response islogical dependence or physical addiction);
obtained or 60 mg is reached.Geri: Appears on Beers list. Elderly are at in-

creased risk for cardiovascular side effects. Exogenous Obesity
PO (Adults and Children >12 yr): 5–30 mg/Adverse Reactions/Side Effects
day in divided doses of 5–10 mg given 30–60CNS: hyperactivity, insomnia, restlessness,
min before meals.tremor, depression, dizziness, headache, irrita-

bility. CV: palpitations, tachycardia, arrhyth- Availability (generic available)
mias, hypertension. GI: anorexia, constipation, Tablets: 5 mg. Sustained-release capsules:
cramps, diarrhea, dry mouth, metallic taste, 5 mg, 10 mg, 15 mg.
nausea, vomiting. GU: erectile dysfunction, in-
creased libido. Derm: urticaria. Misc: physical NURSING IMPLICATIONS
dependence, psychological dependence. Assessment
Interactions ● Monitor blood pressure, pulse, and respira-
Drug-Drug: � adrenergic effects with other tion before administering and periodically
adrenergics. Use with MAO inhibitors can during therapy.
result in hypertensive crisis. Alkalinizing the ● Geri: Not recommended for use in elderly
urine (sodium bicarbonate, secondary to risk for hypertension, angina,
acetazolamide) prolongs effect. Acidification and MI.

● ADHD: Monitor weight biweekly and informof urine (ammonium chloride, large doses of
physician of significant loss. Pedi: Monitorascorbic acid) � effect. Phenothiazines
height periodically in children; report growthmay decrease the effect of dextroamphetamine.
inhibition.May antagonize the response to antihyperten-

● Assess attention span, impulse control, motorsives. � risk of cardiovascular side effects with
and vocal tics, and interactions with others.beta blockers or tricyclic antidepressants.

● Narcolepsy: Observe and document fre-Drug-Natural Products: St. John’s wort may
quency of narcoleptic episodes.increase serious side effects, concurrent use is

● May produce a false sense of euphoria andnot recommended. Use with caffeine-containing
well-being. Provide frequent rest periods andherbs (guarana, tea, coffee) � stimulant ef-
observe patient for rebound depression afterfect. St. John’s wort may increase serious side
the effects of the medication have worn off.effects, concurrent use is not recommended.

● Has high dependence and abuse potential.
Route/Dosage Tolerance to medication occurs rapidly; do

not increase dose.Attention-Deficit Hyperactivity Disorder
● Lab Test Considerations: May interferePO (Adults): 5–40 mg/day in divided doses.

with urinary steroid determinations.Sustained-release capsules should not be used
● May cause � plasma corticosteroid concen-as initial therapy.

trations; greatest in evening.PO (Children ≥6 yr): 5 mg 1–2 times daily,
Potential Nursing Diagnosesincrease by 5 mg daily at weekly intervals (maxi-
Disturbed thought process (Side Effects)mum: 40 mg/day). Sustained-release capsules

should not be used as initial therapy. Implementation
PO (Children 3–5 yr): 2.5 mg/day, increase ● Do not confuse Adderall (dextroamphet-
by 2.5 mg daily at weekly intervals (maximum: amine/amphetamine) with Inderal (pro-
40 mg/day). pranolol).
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● Therapy should utilize the lowest effective �Koffex, Little Colds Cough For-
dose. mula Drops, Mediquell, �Neo-

● PO: Sustained-release capsules should be DM, �Ornex•DM, PediCare In-
swallowed whole; do not break, crush, or fant’s Long Acting Cough Drops,
chew. Pertussin Cough Suppressant, D

● ADHD: Pedi: When symptoms are controlled, Pertussin CS, Pertussin ES, �Ro-
dose reduction or interruption of therapy bidex, Robitussin Cough Calmers,
may be possible during summer months or Robitussin CoughGels, Robitus-
may be given on each of the 5 school days sin Maximum Strength Cough
with medication-free weekends and holidays. Suppressant, Robitussin Pediat-

Patient/Family Teaching ric, �Sedatuss, Simply Cough,
● Instruct patient to take medication at least 6 Sucrets Cough Control Formula,

hr before bedtime to avoid sleep distur- TheraFlu Thin Strips Long Acting
bances. Take missed doses as soon as re- Cough, Triaminic Thin Strips Long
membered up to 6 hr before bedtime. Do not Acting Cough, Vicks 44 Cough Re-
double doses. Instruct patient not to alter lief, Vicks Formula 44 Pediatric
dose without consulting health care profes- Formula
sional. Abrupt cessation of high doses may

Classificationcause extreme fatigue and mental depression.
Therapeutic: allergy, cold, and cough

● Inform patient that the effects of drug-in-
remedies, antitussivesduced dry mouth can be minimized by rinsing

frequently with water or chewing sugarless Pregnancy Category C
gum or candies.

● Advise patient to avoid the intake of large Indications
amounts of caffeine. Symptomatic relief of coughs caused by minor

● Medication may impair judgment. Advise pa- viral upper respiratory tract infections or in-
tients to use caution when driving or during haled irritants. Most effective for chronic non-
other activities requiring alertness. productive cough. A common ingredient in non-

● Advise patient to notify health care profes- prescription cough and cold preparations.
sional if nervousness, restlessness, insomnia,

Actiondizziness, anorexia, or dry mouth becomes
Suppresses the cough reflex by a direct effect onsevere.
the cough center in the medulla. Related to

● Inform patient that periodic holiday from the
opioids structurally but has no analgesic prop-drug may be ordered to assess progress and
erties. Therapeutic Effects: Relief of irritatingdecrease dependence.
nonproductive cough.

Evaluation/Desired Outcomes Pharmacokinetics
● Improved attention span. Therapy should be Absorption: Rapidly absorbed from the GI tract.interrupted and needs reassessed periodi- Extended-release product is slowly absorbed.cally. Distribution: Unknown. Probably crosses the
● Decrease in narcoleptic symptoms. placenta and enters breast milk.

Metabolism and Excretion: Metabolized to
dextrorphan, an active metabolite. Dextrome-dextromethorphan
thorphan and dextrorphan are renally excreted.(dex-troe-meth-or-fan) Half-life: Unknown.

�Balminil DM, Benylin Adult, Be-
TIME/ACTION PROFILE (cough suppression)nylin Pediatric, �Broncho-Grip-

pol-DM, �Calmylin #1, Children’s ROUTE ONSET PEAK DURATION
Hold, Creo-Terpin, Delsym, Dex-

PO 15–30 min unknown 3–6 hr†Alone, �DM Syrup, Drixoral Liq- PO-ER unknown unknown 9–12 hr
uid Cough Caps, ElixSure Chil-

†Up to 8 hr for gelcapsdren’s Cough Syrup, Hold,
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



404 diazepam

Contraindications/Precautions NURSING IMPLICATIONS
Contraindicated in: Hypersensitivity; Patients

Assessmenttaking MAO inhibitors or SSRIs; Should not be
● Assess frequency and nature of cough, lungused for chronic productive coughs; Some

sounds, and amount and type of sputum pro-products contain alcohol and should be avoided
duced. Unless contraindicated, maintain fluidin patients with known intolerance.
intake of 1500–2000 ml to decrease viscosityUse Cautiously in: Cough that lasts more than
of bronchial secretions.1 wk or is accompanied by fever, rash, or head-

ache—health care professional should be con- Potential Nursing Diagnoses
sulted; History of drug abuse or drug-seeking Ineffective airway clearance (Indications)
behavior (capsules have been abused resulting

Implementationin deaths); Diabetes (some products contain su-
● Do not confuse Benylin (dextromethorphan)crose); OB: Pregnancy (has been used safely);

with Benadryl (diphenhydramine).Pedi: Lactation or children <2 yr (safety not es-
● Dextromethorphan 15–30 mg is equivalent intablished).

cough suppression to codeine 8–15 mg.Adverse Reactions/Side Effects
● PO: Do not give fluids immediately after ad-CNS: high dose—dizziness, sedation. GI: nau-

ministering to prevent dilution of vehicle.sea.
Shake oral suspension well before adminis-Interactions tration.Drug-Drug: Use with MAO inhibitors may re-

Patient/Family Teachingsult in serotonin syndrome (nausea, confusion,
● Instruct patient to cough effectively: Sit up-changes in blood pressure); concurrent use

should be avoided. � CNS depression with an- right and take several deep breaths before at-
tihistamines, alcohol, antidepressants, tempting to cough.
sedative/hypnotics, or opioids. Amiodar- ● Advise patient to minimize cough by avoiding
one, fluoxetine, or quinidine may � blood irritants, such as cigarette smoke, fumes, and
levels and adverse reactions from dextrome- dust. Humidification of environmental air,
thorphan. frequent sips of water, and sugarless hard

candy may also decrease the frequency of dry,Route/Dosage
PO (Adults and Children >12 yr): 10–20 mg irritating cough.
q 4 hr or 30 mg q 6–8 hr or 60 mg of extended- ● Caution patient to avoid taking more than the
release preparation bid (not to exceed 120 mg/ recommended dose or taking alcohol or oth-
day). er CNS depressants concurrently with this
PO (Children 6–12 yr): 5–10 mg q 4 hr or 15 medication; fatalities have occurred.
mg q 6–8 hr or 30 mg of extended-release prep-

● May occasionally cause dizziness. Caution pa-
aration q 12 hr (not to exceed 60 mg/day). tient to avoid driving or other activities re-
PO (Children 2–6 yr): 2.5–5 mg q 4 hr or 7.5 quiring alertness until response to the medi-
mg q 6–8 hr or 15 mg of extended-release prep- cation is known.
aration q 12 hr (not to exceed 30 mg/day).

● Advise patient that any cough lasting over 1
Availability wk or accompanied by fever, chest pain, per-
Gelcaps: 30 mgOTC. Lozenges (cherry): 2.5 sistent headache, or skin rash warrants medi-
mgOTC, 5 mgOTC. Liquid (cherry, grape): 3.5 cal attention.
mg/5 mlOTC, 5 mg/5 mL, 7.5 mg/5 mlOTC, 15 mg/5

Evaluation/Desired OutcomesmlOTC, 30 mg/5 mLOTC. Syrup (cherry, cherry
● Decrease in frequency and intensity of coughbubblegum): 7.5 mg/5 mLOTC, 15 mg/15 mlOTC,

without eliminating patient’s cough reflex.10 mg/5 mlOTC. Extended-release suspen-
sion (orange): 30 mg/5 mlOTC. Drops
(Grape): 7.5 mg/0.8 mLOTC, 7.5 mg/1 mLOTC. Or-

diazepam (dye-az-e-pam)ally-disintegrating strips (cherry, grape):
�Apo-Diazepam, Diastat, �Diaz-7.5 mgOTC, 15 mgOTC. In combination with:
emuls, �Novodipam, �PMS-Di-antihistamines, decongestants, and expecto-
azepam, Valium, �Vivolrants in cough and cold preparationsOTC. See Ap-

pendix B.
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Rectal 2–10 min 1–2 hr 4–12 hr
Classification

†In status epilepticus, anticonvulsant duration is 15–20Therapeutic: antianxiety agents, anticon-
minvulsants, sedative/hypnotics, skeletal

muscle relaxants (centrally acting) Contraindications/Precautions
Pharmacologic: benzodiazepines Contraindicated in: Hypersensitivity; Cross- D

sensitivity with other benzodiazepines may oc-Schedule IV
cur; Comatose patients; Pre-existing CNS de-

Pregnancy Category D pression; Uncontrolled severe pain; Angle-
closure glaucoma; Pregnancy or lactation;

Indications Some products contain alcohol, propylene gly-
Adjunct in the management of: Anxiety Disorder, col, or tartrazine and should be avoided in pa-

tients with known hypersensitivity or intoler-Athetosis, Anxiety relief prior to cardioversion
ance; OB: Increased risk of congenital(injection), Stiffman Syndrome, Preoperative
malformations; Lactation: Recommend to dis-sedation, Conscious sedation (provides light an-
continue drug or bottle-feed.esthesia and anterograde amnesia). Treatment
Use Cautiously in: Hepatic dysfunction; Severeof status epilepticus/uncontrolled seizures (in-
renal impairment; Severe pulmonary impair-jection). Skeletal muscle relaxant. Management
ment; History of suicide attempt or drug depen-of the symptoms of alcohol withdrawal. Unla-
dence; Debilitated patients (dose reduction re-beled uses: Anxiety associated with acute myo-
quired); Patients with low albumin; Pedi:cardial infarction, insomnia.
Metabolites can accumulate in neonates. Injec-Action tion contains benzyl alcohol which can cause

Depresses the CNS, probably by potentiating potentially fatal gasping syndrome in neonates;
GABA, an inhibitory neurotransmitter. Produces Geri: Long-acting benzodiazepines cause pro-
skeletal muscle relaxation by inhibiting spinal longed sedation in the elderly. Appears on Beers
polysynaptic afferent pathways. Has anticonvul- list and is associated with increased risk of falls
sant properties due to enhanced presynaptic in- (� dose required or consider short-acting ben-
hibition. Therapeutic Effects: Relief of anxie- zodiazepine).
ty. Sedation. Amnesia. Skeletal muscle

Adverse Reactions/Side Effectsrelaxation. Decreased seizure activity.
CNS: dizziness, drowsiness, lethargy, depres-

Pharmacokinetics sion, hangover, ataxia, slurred speech, head-
Absorption: Rapidly absorbed from the GI ache, paradoxical excitation. EENT: blurred vi-
tract. Absorption from IM sites may be slow and sion. Resp: respiratory depression. CV:
unpredictable. Well absorbed (90%) from rec- hypotension (IV only). GI: constipation, diar-
tal mucosa. rhea (may be caused by propylene glycol con-
Distribution: Widely distributed. Crosses the tent in oral solution), nausea, vomiting, weight
blood-brain barrier. Crosses the placenta; en- gain. Derm: rashes. Local: pain (IM), phlebitis
ters breast milk. (IV), venous thrombosis. Misc: physical depen-
Metabolism and Excretion: Highly metabo- dence, psychological dependence, tolerance.
lized by the liver. Some products of metabolism Interactions
are active as CNS depressants. Drug-Drug: Alcohol, antidepressants, an-
Half-life: Neonates: 50–95 hr; Infants 1 tihistamines, and opioid analgesics—con-
month–2 yr: 40–50 hr; Children 2–12 yr: 15– current use results in additive CNS depression.
21 hr; Children 12–16 yr: 18–20 hr; Adults: Cimetidine, hormonal contraceptives, di-
20–50 hr (up to 100 hr for metabolites). sulfiram, fluoxetine, isoniazid, ketocona-

zole, metoprolol, propoxyphene, pro-TIME/ACTION PROFILE (sedation)
pranolol, or valproic acid may decrease the
metabolism of diazepam, enhancing its actions.ROUTE ONSET PEAK DURATION
May decrease the efficacy of levodopa. Rifam-PO 30–60 min 1–2 hr up to 24 hr
pin or barbiturates may increase the metabo-IM within 20 min 0.5–1.5 hr unknown

IV 1–5 min 15–30 min 15–60 min† lism and decrease effectiveness of diazepam.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Sedative effects may be decreased by theophyl- Febrile Seizure Prophylaxis
PO (Children >1 mo): 1 mg/kg/day divided qline. Concurrent use of ritonavir is not recom-
8 hr at first sign of fever and continue for 24 hrmended.
after fever is gone.Drug-Natural Products: Concomitant use of

kava kava, valerian, or chamomile can in- Skeletal Muscle Relaxation
crease CNS depression. PO (Adults): 2–10 mg 3–4 times daily.

PO (Geriatric Patients or Debilitated Pa-Route/Dosage
tients): 2–2.5 mg 1–2 times daily initially.

Antianxiety PO (Children): 0.12–0.8 mg/kg/day 3–4
PO (Adults): 2–10 mg 2–4 times daily. times daily.
IM, IV (Adults): 2–10 mg, may repeat in 3–4 IM, IV (Adults): 5–10 mg; may repeat in 2–4
hrs as needed. hr (larger doses may be required for tetanus).
PO (Children >1 mo): 0.12–0.8 mg/kg/day IM, IV (Geriatric Patients or Debilitated
3–4 times daily. Patients): 2–5 mg; may repeat in 2–4 hr (larg-

er doses may be required for tetanus).IM, IV (Children >1 mo): 0.04–0.3 mg/kg/
IM, IV (Children ≥5 yr): Tetanus—5–10 mgdose q 2–4 hr to a maximum of 0.6 mg/kg with-
q 3–4 hr.in an 8 hr period if necessary.
IM, IV (Children >1 mo): Tetanus—1–2 mg

Precardioversion q 3–4 hr.
IV (Adults): 5–15 mg 5–10 min precardi-

Alcohol Withdrawaloversion.
PO (Adults): 10 mg 3–4 times in first 24 hr,

Pre-endoscopy decrease to 5 mg 3–4 times daily.
IV (Adults): 2.5–20 mg. IM, IV (Adults): 10 mg initially, then 5–10 mg
IM (Adults): 5–10 mg 30 min pre-endoscopy. in 3–4 hr as needed; larger or more frequent

doses have been used.
Pediatric Conscious Sedation for Pro-

Psychoneurotic Reactionscedures
IM, IV (Adults): 2–10 mg, may be repeated inPO (Children >1 mo): 0.2–0.3 mg/kg (not to
3–4 hr.exceed 10 mg/dose) 45–60 min prior to pro-

cedure. Availability (generic available)
Tablets: 2 mg, 5 mg, 10 mg. Cost: Generic—2Status Epilepticus/Acute Seizure Activity
mg $7.99/30, 5 mg $7.99/30, 10 mg $7.99/30.IV (Adults): 5–10 mg, may repeat q 10–15
Oral solution: 5 mg/ml (Intensol), 1 mg/ml.min to a total of 30 mg, may repeat regimen Solution for injection: 5 mg/ml (contains

again in 2–4 hr (IM route may be used if IV 10% alcohol and 40% propylene glycol). Rec-
route unavailable); larger doses may be re- tal gel delivery system: 2.5 mg, 10 mg, 20
quired. mg.
IM, IV (Children ≥5 yr): 0.05–0.3 mg/kg/
dose given over 3–5 min q 15–30 min to a total NURSING IMPLICATIONS
dose of 10 mg, repeat q 2–4 hr.

AssessmentIM, IV (Children 1 mo–5 yr): 0.05–0.3 mg/
● Monitor blood pressure, pulse, and respira-kg/dose given over 3–5 min q 15–30 min to

tory rate prior to and periodically throughoutmaximum dose of 5 mg, repeat in 2–4 hr if therapy and frequently during IV therapy.needed.
● Assess IV site frequently during administra-

IV (Neonates): 0.1–0.3 mg/kg/dose given tion; diazepam may cause phlebitis and ve-
over 3–5 min q 15–30 min to maximum dose of nous thrombosis.
2 mg.

● Prolonged high-dose therapy may lead to psy-
Rect (Adults and Children >12 yr): 0.2 mg/ chological or physical dependence. Restrict
kg; may repeat 4–12 hr later. amount of drug available to patient. Observe
Rect (Children 6–11 yr): 0.3 mg/kg; may re- depressed patients closely for suicidal ten-
peat 4–12 hr later. dencies.
Rect (Children 2–5 yr): 0.5 mg/kg; may re- ● Conduct regular assessment of continued
peat 4–12 hr later. need for treatment.
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● Geri: Assess risk of falls and institute fall pre- sauce, or pudding. Administer entire amount
immediately. Do not store.vention strategies.

● IM: IM injections are painful and erratically● Anxiety: Assess mental status (orientation,
absorbed. If IM route is used, inject deeplymood, behavior) and degree of anxiety.
into deltoid muscle for maximum absorption.● Assess level of sedation (ataxia, dizziness, D

slurred speech prior to and periodically IV Administration
throughout therapy.

● IV: Resuscitation equipment should be avail-
● Seizures: Observe and record intensity, du- able when diazepam is administered IV.

ration, and location of seizure activity. The in-
● Direct IV: Diluent: For IV administration

itial dose of diazepam offers seizure control do not dilute or mix with any other drug. If di-
for 15–20 min after administration. Institute rect IV push is not feasible, administer IV
seizure precautions. push into tubing as close to insertion site as

● Muscle Spasms: Assess muscle spasm, as- possible. Continuous infusion is not recom-
sociated pain, and limitation of movement mended due to precipitation in IV fluids and
prior to and during therapy. absorption of diazepam into infusion bags

● Alcohol Withdrawal: Assess patient experi- and tubing. Injection may cause burning and
encing alcohol withdrawal for tremors, agita- venous irritation; avoid small veins. Concen-
tion, delirium, and hallucinations. Protect pa- tration: 5 mg/ml. Rate: Administer slowly
tient from injury. at a rate of 5 mg/min in adults. Infants and

● Lab Test Considerations: Evaluate hepat- children should receive 1–2 mg/min. Rapid
ic and renal function and CBC periodically injection may cause apnea, hypotension,
during prolonged therapy. bradycardia, or cardiac arrest.

● Syringe Compatibility: cimetidine.● Toxicity and Overdose: Flumazenil is an
● Syringe Incompatibility: doxapram, glyco-adjunct in the management of toxicity or

pyrrolate, heparin, hydromorphone, nalbu-overdose. (Flumazenil may induce seizures in
phine, pantoprazole, sufentanil.patients with a history of seizures disorder or

● Y-Site Compatibility: dobutamine, fenta-who are on tricyclic antidepressants.)
nyl, methadone, morphine, nafcillin, sufen-Potential Nursing Diagnoses tanil.Anxiety (Indications)

● Y-Site Incompatibility: amphotericin BImpaired physical mobility (Indications) cholesteryl sulfate, atracurium, cefepime,
Risk for injury (Side Effects) dexmedetomidine, diltiazem, fenoldopam,
Ineffective coping fluconazole, foscarnet, heparin, lansopra-
Implementation zole, linezolid, meropenem, oxaliplatin, pan-
● Do not confuse diazepam with lorazepam or curonium, potassium chloride, propofol, ti-

ditropan. rofiban, vecuronium, vitamin B complex with
C.● Patient should be kept on bedrest and ob-

● Rect: Do not repeat Diastat rectal dose moreserved for at least 3 hr following parenteral
than 5 times/mo or 1 episode every 5 days.administration.
Round dose up to next available dose unit.● If opioid analgesics are used concurrently

● Diazepam injection has been used for rectalwith parenteral diazepam, decrease opioid
administration. Instill via catheter or cannuladose by 1/3 and titrate dose to effect.
fitted to the syringe or directly from a 1-ml sy-● Use lowest effective dose. Taper by 2 mg every
ringe inserted 4–5 cm into the rectum. A dilu-3 days to decrease withdrawal symptoms.
tion of diazepam injection with propylene gly-Some patients may require longer taper peri-
col containing 1 mg/ml has also been used.ods (mos).

● Do not dilute with other solutions, IV fluids,● PO: Tablets may be crushed and taken with
or medications.food or water if patient has difficulty swallow-

ing. Patient/Family Teaching
● Mix Intensol preparation with liquid or semi- ● Instruct patient to take medication exactly as

solid food such as water, juices, soda, apple- directed and not to take more than pre-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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scribed or increase dose if less effective after diclofenac topical
a few weeks without checking with health Solaraze
care professional. Abrupt withdrawal of di-

Classificationazepam may cause insomnia, unusual irrita-
Therapeutic: nonopioid analgesics, non-bility or nervousness, and seizures. Advise pa-
steroidal anti-inflammatory agentstient that sharing of this medication may be

dangerous. Pregnancy Category B (topical), C (oral)
● Medication may cause drowsiness, clumsi- †For ophthalmic use see Appendix C

ness, or unsteadiness. Advise patient to avoid
driving or other activities requiring alertness Indications
until response to medication is known. Geri: PO: Management of inflammatory disorders in-
Advise geriatric patients of increased risk for cluding: Rheumatoid arthritis, Osteoarthritis,
CNS effects and potential for falls. Ankylosing spondylitis. Primary dysmenorrhea.

● Caution patient to avoid taking alcohol or oth- Relief of mild to moderate pain. Topical: Treat-
ment of actinic keratoses.er CNS depressants concurrently with this

medication. Action
● Advise patient to notify health care profes- Inhibits prostaglandin synthesis. Therapeutic

sional if pregnancy is suspected or planned. Effects: Suppression of pain and inflammation.
● Emphasize the importance of follow-up ex- Topical: Clearance of actinic keratosis lesions.

aminations to determine effectiveness of the Pharmacokinetics
medication. Absorption: Undergoes first-pass metabolism

● Inform patient that psychotherapy is benefi- by liver which results in 50% bioavailability.
cial in addressing source of anxiety and im- Oral diclofenac sodium is a delayed-release
proving coping skills. dosage form. Diclofenac potassium is an imme-

● Teach other methods to decrease anxiety, diate-release dosage form. 10% of topically ap-
such as exercise, support groups, relaxation plied diclofenac is systemically absorbed.
techniques. Distribution: Crosses the placenta.

● Seizures: Patients on anticonvulsant therapy Protein Binding: >99%.
should carry identification describing disease Metabolism and Excretion: Metabolized by
process and medication regimen at all times. the liver to several metabolites; 65% excreted in

urine, 35% in bile.● Carefully review package insert for Diastat
Half-life: 2 hr.rectal gel with patient/caregiver prior to ad-

ministration.
TIME/ACTION PROFILE

Evaluation/Desired Outcomes
ROUTE ONSET PEAK DURATION● Decrease in anxiety level. Full therapeutic an-

tianxiety effects occur after 1–2 wk of PO (inflam- few days–1 2 wk or unknown
mation) wk moretherapy.

PO (pain) 30 min unknown up to 8 hr
● Decreased recall of surgical or diagnostic

Topical unknown 30 days* unknown
procedures.

*Complete healing of lesions following cessation of● Control of seizures.
therapy

● Decrease in muscle spasms.
● Decreased tremulousness and more rational Contraindications/Precautions

Contraindicated in: Hypersensitivity to di-ideation when used for alcohol withdrawal.
clofenac or other components of formulation;
Cross-sensitivity may occur with other NSAIDs

DICLOFENAC† including aspirin; Active GI bleeding/ulcer dis-
(dye-kloe-fen-ak) ease; Patients undergoing coronary artery by-

pass graft surgery.diclofenac potassium
Use Cautiously in: Severe renal/hepatic dis-Cataflam, �Apo–Diclo Rapide ease; Cardiovascular disease or risk factors for

diclofenac sodium cardiovascular disease (may � risk of serious
�Apo-Diclo, Voltaren cardiovascular thrombotic events, myocardial
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infarction, and stroke, especially with pro- daily as needed; Rheumatoid arthritis—50 mg
3–4 times daily, after initial response reducedlonged use); History of porphyria; History of
to lowest dose that controls symptoms; Os-peptic ulcer disease and/or GI bleeding; Geri:
teoarthritis—50 mg 2–3 times daily, after ini-Geriatric patients (dosage reduction recom-
tial response reduced to lowest dose that con-mended; more susceptible to adverse reactions, Dtrols symptoms.including GI bleeding); Bleeding tendency or

concurrent anticoagulant therapy; OB, Lacta- Diclofenac Sodium
tion: Pregnancy and lactation (not recommend- PO (Adults): Rheumatoid arthritis (delayed-
ed for use during second half of pregnancy); release [enteric-coated] tablets)—50 mg 3–
Pedi: Pregnancy, lactation, and children (safety 4 times daily or 75 mg twice daily; after initial
not established). response reduce to lowest dose that controls

symptoms (usual maintenance dose 25 mg 3Adverse Reactions/Side Effects
times daily). Rheumatoid arthritis (extended-For oral diclofenac unless noted.
release tablets)—100 mg once daily, if unsatis-CNS: dizziness, headache. CV: hypertension.
factory response, dose may be � to 100 mgEENT: tinnitus. GI: GI BLEEDING, abdominal pain,
twice daily. Osteoarthritis (delayed-releaseconstipation, diarrhea, dyspepsia, flatulence,
[enteric-coated] tablets)—50 mg 2–3 timesheartburn, liver enzyme elevation, nausea, vom-
daily or 75 mg twice daily; after initial response,iting. GU: acute renal failure, hematuria. Derm:
� to lowest dose that controls symptoms. Os-EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOX-
teoarthritis (extended-release tablets)—100IC EPIDERMAL NECROLYSIS, pruritis, rashes, eczema,
mg once daily. Ankylosing spondylitis (de-photosensitivity. F and E: edema. Hemat: ane-
layed-release [enteric-coated] tablets)—25mia, prolonged bleeding time. Local: Topical
mg 4 times daily, with an additional 25 mg givenonly— contact dermatitis, dry skin, exfoliation.
at bedtime, if necessary.Misc: allergic reactions including ANAPHYLAXIS.
Topical (Adults): Apply to lesions twice dailyInteractions for 60–90 days.Primarily noted for oral administration
Availability (generic available)Drug-Drug: � adverse GI effects with
Diclofenac potassium immediate-releaseaspirin, other NSAIDs, or corticosteroids.
tablets: 50 mg. Cost: Generic—$59.98/100.May � effectiveness of diuretics, or antihy-
Diclofenac sodium delayed-release (en-pertensives. May � levels/risk of toxicity
teric-coated) tablets: 25 mg, 50 mg, 75 mg.from cyclosporine, lithium, or methotrex-
Cost: Generic—25 mg $42.80/100, 50 mgate. � risk of bleeding with some cephalo-
$37.08/100, 75 mg $44.98/100. Diclofenacsporins, thrombolytic agents, antiplatelet
sodium extended-release tablets: �75 mg,agents, or warfarin. Concurrent use of oral
100 mg. Cost: Generic—100 mg $208.78/90.NSAIDs during topical diclofenac therapy
Gel: 3% in 50- and 100-g tubes. Cost: $193.36/should be minimized.
50 g, $275.68/100 g. In combination with:Drug-Natural Products: � bleeding risk
200 mcg misoprostol (Arthrotec). See Appen-with arnica, chamomile, clove, dong quai,
dix B.feverfew, garlic, ginger, ginkgo, Panax

ginseng, and others. NURSING IMPLICATIONS
Route/Dosage

AssessmentDifferent formulations of oral diclofenac (di-
● Patients who have asthma, aspirin-inducedclofenac sodium enteric-coated tablets, diclofe-

allergy, and nasal polyps are at � risk for de-nac sodium extended-release tablets, and di-
veloping hypersensitivity reactions.clofenac potassium immediate-release tablets

● Pain: Assess pain and limitation of move-are not bioequivalent and should not be substi-
ment; note type, location, and intensity beforetuted on a mg-to-mg basis.
and 30–60 min after administration.

Diclofenac Potassium
● Arthritis: Assess arthritic pain (note type, lo-

PO (Adults): Analgesic/antidysmenor- cation, intensity) and limitation of movement
rheal—100 mg initially, then 50 mg 3 times before and periodically during therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Actinic Keratosis: Assess lesions prior to ● Instruct patient to notify health care profes-
sional of medication regimen before treat-and periodically during therapy.
ment or surgery.● Lab Test Considerations: Diclofenac has

● Caution patient to wear sunscreen and pro-minimal effect on bleeding time and platelet
tective clothing to prevent photosensitivity re-aggregation.
actions.● May cause � in hemoglobin and hematocrit.

● Instruct female patients to inform health care● Monitor liver function tests within 8 wk of ini-
professional if they plan or suspect preg-tiating diclofenac therapy and periodically
nancy.during therapy. May cause � serum alkaline

● Advise patient to consult health care profes-phosphatase, LDH, AST, and ALT concen-
sional if rash, itching, visual disturbances,trations.
tinnitus, weight gain, edema, black stools,● Monitor BUN and serum creatinine periodi-
persistent headache, or influenza-like syn-cally during therapy. May cause � BUN and
drome (chills, fever, muscle aches, pain)serum creatinine.
occurs.Potential Nursing Diagnoses

● Topical: Advise patient to minimize use ofAcute pain (Indications) concurrent NSAIDs during topical therapy.
Impaired physical mobility (Indications)

● Instruct patient to avoid covering lesion with
Implementation occlusive dressing and to avoid applying sun-
● Do not confuse Cataflam (diclofenac) with screen or cosmetics to the affected area.

Catapres (clonidine). ● Advise patient that it may take up to 1 mo for
● Administration in higher than recommended complete healing of the lesion to occur.

doses does not provide increased effective- Evaluation/Desired Outcomes
ness but may cause increased side effects. Use

● Decrease in severity of mild-to-moderate
lowest effective dose for shortest period of pain.
time.

● Increased ease of joint movement. Patients
● PO: Take with food or milk to minimize gas- who do not respond to one NSAID may re-

tric irritation. May take first 1–2 doses on an spond to another. May require 2 wk or more
empty stomach for more rapid onset. Do not for maximum effects.
crush or chew enteric-coated or extended-re-

● Decrease in or healing of lesions in actinic
lease tablets. keratosis. Optimal effect may not be seen un-

● Dysmenorrhea: Administer as soon as pos- til 30 days after discontinuation of therapy.
sible after the onset of menses. Prophylactic Lesions that do not heal should be re-eval-
treatment has not been shown to be effective. uated.

● Topical: Gel should be applied to intact skin;
do not use on open wounds. An adequate dicloxacillin, See PENICILLINS,amount of gel should be applied to cover the

PENICILLINASE RESISTANT.entire lesion.

Patient/Family Teaching
● PO: Instruct patient to take diclofenac with a

dicyclominefull glass of water and to remain in an upright
(dye-sye-kloe-meen)position for 15–30 min after administration.
Bentyl, �Bentylol, �Formulex,Take missed doses as soon as possible within

1–2 hr if taking once or twice a day or unless �Spasmoban
almost time for next dose if taking more than

Classificationtwice a day. Do not double doses. Therapeutic: antispasmodics
● Caution patient to avoid concurrent use of al- Pharmacologic: anticholinergics

cohol, aspirin, acetaminophen, other
Pregnancy Category UKNSAIDs, or other OTC medications without

consulting health care professional.
● May cause drowsiness or dizziness. Caution Indications

patient to avoid driving or other activities re- Management of irritable bowel syndrome in pa-
quiring alertness until response to medica- tients who do not respond to usual interventions
tion is known. (sedation/change in diet).
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Action May increase GI mucosal lesions in patients tak-
May have a direct and local effect on GI smooth ing oral potassium chloride tablets. In-
muscle, reducing motility and tone. Therapeu- creased risk of adverse cardiovascular reac-
tic Effects: Decreased GI motility. tions with cyclopropane anesthesia.

Pharmacokinetics Route/Dosage D
Absorption: Well absorbed after oral and IM PO (Adults): 10–20 mg 3–4 times daily (up to
administration. 160 mg/day).
Distribution: Unknown. PO (Children ≥2 yr): 10 mg 3–4 times daily,
Metabolism and Excretion: 80% eliminated adjusted as tolerated.
in urine, 10% in feces. PO (Children 6 mo–2 yr): 5–10 mg 3–4
Half-life: 1.8 hr (initial phase), 9–10 hr (ter- times daily, adjusted as tolerated.
minal phase). IM (Adults): 20 mg q 4–6 hr, adjusted as toler-

ated.TIME/ACTION PROFILE (antispasmodic
Availabilityeffect)
Tablets: �10 mg, 20 mg. Capsules: 10 mg, 20

ROUTE ONSET PEAK DURATION mg. Syrup: 10 mg/5 ml. Solution for injec-
tion: 10 mg/ml.PO, IM unknown unknown unknown

Contraindications/Precautions NURSING IMPLICATIONS
Contraindicated in: Hypersensitivity; Obstruc-

Assessmenttion of the GI or GU tract; Reflux esophagitis; Se-
● Assess patient for symptoms of irritable bowelvere ulcerative colitis (risk of paralytic ileus);

syndrome (abdominal cramping, alternatingUnstable cardiovascular status; Glaucoma; My-
constipation and diarrhea, mucus in stools)asthenia gravis; Infants <6 mo; Lactation.
before and periodically during therapy.Use Cautiously in: High environmental tem-

● Assess patient routinely for abdominal disten-peratures (risk of heat prostration); Hepatic/re-
tion and auscultate for bowel sounds. If con-nal impairment; Autonomic neuropathy; Car-
stipation becomes a problem, increasingdiovascular disease; Prostatic hyperplasia; Geri:
fluids and adding bulk to the diet may help al-Appears on Beers list. Geriatric patients have in-
leviate the constipating effects of the drug.creased sensitivity to anticholinergics; Pregnan-

● Monitor intake and output ratios; may causecy (safety not established).
urinary retention.

Adverse Reactions/Side Effects
● Lab Test Considerations: Antagonizes ef-

CNS: confusion (increased in geriatric pa- fects of pentagastrin and histamine during the
tients), drowsiness, light-headedness (IM gastric acid secretion test. Avoid administra-
only). EENT: blurred vision, increased intrao- tion for 24 hr preceding the test.
cular pressure. CV: palpitations, tachycardia.

● Toxicity and Overdose: Severe anticho-
GI: PARALYTIC ILEUS, constipation, heartburn, de- linergic symptoms may be reversed with phy-
creased salivation, dry mouth, nausea, vomiting. sostigmine or neostigmine.
GU: erectile dysfunction, urinary hesitancy, uri-

Potential Nursing Diagnosesnary retention. Derm: decreased sweating.
Acute pain (Indications)Endo: decreased lactation. Local: pain/
Diarrhea (Indications)redness at IM site. Misc: allergic reactions in-

cluding ANAPHYLAXIS. Implementation
● PO: Administer dicyclomine 30 min–1 hr be-Interactions

fore meals.Drug-Drug: Additive anticholinergic effects
● IM: Monitor patient after administration; maywith other anticholinergics, including anti-

cause light-headedness and irritation at injec-histamines, quinidine, and disopyramide.
tion site.May alter the absorption of other orally ad-

ministered drugs by slowing motility of the GI Patient/Family Teaching
tract. Antacids or adsorbent antidiarrheals ● Instruct patient to take dicyclomine exactly as
decrease the absorption of anticholinergics. directed and not to take more than the pre-

� = Canadian drug name.
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scribed amount. Missed doses should be tak- creases conduction through the SA and AV
en as soon as remembered if not just before nodes. Therapeutic Effects: Increased cardi-
next dose. ac output (positive inotropic effect) and slowing

● Medication may cause drowsiness and of the heart rate (negative chronotropic effect).
blurred vision. Caution patient to avoid driv- Pharmacokineticsing or other activities requiring alertness until

Absorption: 60–80% absorbed after oral ad-response to the medication is known.
ministration of tablets; 70-85% absorbed after

● Inform patient that frequent oral rinses, su-
administration of elixir. Absorption from liquid-garless gum or candy, and good oral hygiene
filled capsules is 90–100%; 80% absorbed frommay help relieve dry mouth. Consult health
IM sites (IM route not recommended due tocare professional regarding use of saliva sub-
pain/irritation).stitute if dry mouth persists for more than 2
Distribution: Widely distributed; crosses pla-wk.

● Advise patient receiving dicyclomine to make centa and enters breast milk.
position changes slowly to minimize the ef- Metabolism and Excretion: Excreted almost
fects of drug-induced orthostatic hypo- entirely unchanged by the kidneys.
tension. Half-life: 36–48 hr (increased in renal impair-

● Caution patient to avoid extremes of tempera- ment).
ture. This medication decreases the ability to

TIME/ACTION PROFILE (antiarrhythmic orsweat and may increase the risk of heat
stroke. inotropic effects, provided that a loading

● Advise patient to consult health care profes- dose has been given)
sional before taking any OTC medications

ROUTE ONSET PEAK DURATIONconcurrently with this therapy.
● Advise patient to notify health care profes- Digoxin–PO 30–120 min 2–8 hr 2–4 days†

sional immediately if eye pain or increased Digoxin–IM 30 min 4–6 hr 2–4 days†
Digoxin–IV 5–30 min 1–4 hr 2–4 days†sensitivity to light occurs. Emphasize the im-

portance of routine eye exams throughout †Duration listed is that for normal renal function; in im-
therapy. paired renal function, duration will be longer

Evaluation/Desired Outcomes Contraindications/Precautions
● A decrease in the symptoms of irritable bowel Contraindicated in: Hypersensitivity; Uncon-

syndrome. trolled ventricular arrhythmias; AV block; Idio-
pathic hypertrophic subaortic stenosis; Con-

diflorasone, See CORTICOSTEROIDS strictive pericarditis; Known alcohol intolerance
(TOPICAL/LOCAL). (elixir only).

Use Cautiously in: Hypokalemia (greatly in-
creases risk of digoxin toxicity); HypercalcemiaHIGH ALERT (increases risk of toxicity, especially with mild
hypokalemia); Hypomagnesemia (may potenti-digoxin (di-jox-in)
ate digoxin toxicity); Diuretic use (may causeDigitek, Lanoxicaps, Lanoxin
electrolyte abnormalities including hypokale-

Classification mia and hypomagnesemia); Hypothyroidism;Therapeutic: antiarrhythmics, inotropics
Geri: Geriatric patients (very sensitive to toxicPharmacologic: digitalis glycosides
effects, dose adjustments required for age-relat-

Pregnancy Category C ed decrease in renal function and body weight);
MI; Renal impairment (dose reduction re-

Indications quired); Obesity (dose should be based on ideal
Treatment of CHF. Tachyarrhythmias: Atrial fi- body weight); OB: Pregnancy (although safety
brillation and atrial flutter (slows ventricular has not been established, has been used during
rate), Paroxysmal atrial tachycardia. pregnancy without adverse effects on the fetus);

Lactation: Similar concentrations in serum andAction
breast milk result in subtherapeutic levels in in-Increases the force of myocardial contraction.

Prolongs refractory period of the AV node. De- fants, use with caution).
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Adverse Reactions/Side Effects determined for digoxin by renal function. All
CNS: fatigue, headache, weakness. EENT: dosing must be evaluated by individual re-
blurred vision, yellow or green vision. CV: AR- sponse. In general, doses required for atrial ar-
RHYTHMIAS, bradycardia, ECG changes, A-V block, rhythmias are higher than those for inotropic ef-
S-A block. GI: anorexia, nausea, vomiting, diar- fect. When determining dose, consider that Drhea. Endo: gynecomastia. Hemat: thrombocy- bioavailability of gelatin capsules (Lanoxicaps)

is greater than that of tablets.topenia. Metab: electrolyte imbalances with
IV (Adults): Digitalizing dose—0.5–1 mgacute digoxin toxicity.
given as 50% of the dose initially and one quar-Interactions
ter of the initial dose in each of 2 subsequentDrug-Drug: Thiazide and loop diuretics,
doses at 6-12 hr intervals.piperacillin, ticarcillin, amphotericin B,
IV (Children >10 yr): Digitalizing dose—8–and corticosteroids, and excessive use of la-
12 mcg/kg given as 50% of the dose initially andxatives may cause hypokalemia which may �
one quarter of the initial dose in each of 2 sub-risk of toxicity. Amiodarone, some benzodi-
sequent doses at 6-12 hr intervals.azepines, cyclosporine, diphenoxylate, in-
IV (Children 5–10 yr): Digitalizing dose—domethacin, itraconazole, propafenone,
15–30 mcg/kg given as 50% of the dose initiallypropantheline, quinidine, quinine, spiro-
and one quarter of the initial dose in each of 2nolactone, and verapamil may � serum lev-
subsequent doses at 6-12 hr intervals.els and may lead to toxicity (serum level moni-
IV (Children 2–5 yr): Digitalizing dose—toring/dose reduction may be required). Blood
25–35 mcg/kg given as 50% of the dose initiallylevels may be � by oral aminoglycosides,
and one quarter of the initial dose in each of 2some antineoplastics (bleomycin, carmus-
subsequent doses at 6-12 hr intervals.tine, cyclophosphamide, cytarabine, doxo-
IV (Children 1–24 mo): Digitalizing dose—rubicin, methotrexate, procarbazine, vin-
30–50 mcg/kg given as 50% of the dose initiallycristine), activated charcoal,
and one quarter of the initial dose in each of 2cholestyramine, colestipol, kaolin/pectin,
subsequent doses at 6-12 hr intervals.metoclopramide, penicillamine, rifampin,
IV (Infants—full term): 20–30 mcg/kg givenor sulfasalazine. In a small percentage (10%)
as 50% of the dose initially and one quarter ofof patients gut bacteria metabolize digoxin to in-
the initial dose in each of 2 subsequent doses atactive compounds; macrolide anti-infectives
6-12 hr intervals.(erythromycin, azithromycin, clarithro-
IV (Infants—premature): Digitalizingmycin), tetracyclines, by killing these bacte-
dose—15–25 mcg/kg given as 50% of the doseria, will cause � digoxin levels and toxicity;
initially and one quarter of the initial dose indose may need to be � for up to 9 weeks. Addi-
each of 2 subsequent doses at 6-12 hr intervals.tive bradycardia may occur with beta blockers PO (Adults): Digitalizing dose—0.75–1.5and other antiarrhythmics (quinidine, di- mg given as 50% of the dose initially and onesopyramide). Concurrent use of sympatho- quarter of the initial dose in each of 2 subse-mimetics may � risk of arrthythmias. Thy- quent doses at 6–12 hr intervals. Maintenanceroid hormones may � therapeutic effects. dose—0.125–0.5 mg/day as tablets or 0.350–Drug-Natural Products: Licorice and stimu- 0.5 mg/day as gelatin capsules, depending onlant natural products (aloe) may � risk of po- patient’s lean body weight, renal function, and

tassium depletion. St. John’s wort may � di- serum level.
goxin levels and effect. PO (Geriatric Patients): Daily dosage should
Drug-Food: Concurrent ingestion of a high-fi- not exceed 0.125 mg except when treating atrial
ber meal may � absorption. Administer di- fibrillation.
goxin 1 hour before or 2 hours after such a PO (Children >10 yr): Digitalizing dose—
meal. 10–15 mcg/kg given as 50% of the dose initially
Route/Dosage and one quarter of the initial dose in each of 2
For rapid effect, a larger initial loading/digitaliz- subsequent doses at 6-12 hr intervals. Mainte-
ing dose should be given in several divided nance dose—2.5–5 mcg/kg given daily as a
doses over 12–24 hr. Maintenance doses are single dose.

� = Canadian drug name.
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PO (Children 5–10 yr): Digitalizing dose— ● Monitor ECG throughout IV administration
20–35 mcg/kg given as 50% of the dose initially and 6 hours after each dose. Notify health
and one quarter of the initial dose in each of 2 care professional if bradycardia or new ar-
subsequent doses at 6-12 hr intervals. Mainte- rhythmias occur.
nance dose—5–10 mcg/kg given daily in 2 di- ● Observe IV site for redness or infiltration; ex-
vided doses. travasation can lead to tissue irritation and
PO (Children 2–5 yr): Digitalizing dose— sloughing.
30–40 mcg/kg given as 50% of the dose initially ● Monitor intake and output ratios and daily
and one quarter of the initial dose in each of 2 weights. Assess for peripheral edema, and
subsequent doses at 6-12 hr intervals. Mainte- auscultate lungs for rales/crackles through-
nance dose—7.5–10 mcg/kg given daily in 2 out therapy.
divided doses. ● Before administering initial loading dose, de-
PO (Children 1–24 mo): Digitalizing termine whether patient has taken any digi-
dose—35–60 mcg/kg given as 50% of the dose talis preparations in the preceding 2–3 wk.
initially and one quarter of the initial dose in

● Geri: Digoxin has been associated with an in-
each of 2 subsequent doses at 6-12 hr intervals. creased risk of falls in the elderly. Assess for
Maintenance dose—10–15 mcg/kg given daily falls risk and implement prevention strategies
in 2 divided doses. per facility protocol.
PO (Infants—full term): Digitalizing

● Lab Test Considerations: Evaluate serum
dose—25–35 mcg/kg given as 50% of the dose electrolyte levels (especially potassium, mag-
initially and one quarter of the initial dose in nesium, and calcium) and renal and hepatic
each of 2 subsequent doses at 6-12 hr intervals. functions periodically during therapy. Notify
Maintenance dose—6–10 mcg/kg given daily health care professional before giving dose if
in 2 divided doses. patient is hypokalemic. Hypokalemia, hypo-PO (Infants—premature): Digitalizing magnesemia, or hypercalcemia may make thedose—20–30 mcg/kg given as 50% of the dose patient more susceptible to digitalis toxicity.initially and one quarter of the initial dose in

Pedi: Neonates may have falsely elevated se-each of 2 subsequent doses at 6-12 hr intervals.
rum digoxin concentrations due to a naturallyMaintenance dose—5–7.5 mcg/kg given daily
occurring substance chemically similar to di-in 2 divided doses.
goxin. Geri: Older adults may be toxic even

Availability (generic available) when serum concentrations are within nor-
Tablets: 0.125 mg, 0.25 mg. Cost: Lanoxin— mal range; assess for clinical symptoms of
0.125 mg $24.97/90, 0.25 mg $29.97/90; Gen- toxicity even when serum levels are normal.
eric—0.125 mg $21.97/90, 0.25 mg $21.97/

● Toxicity and Overdose: Therapeutic se-
90. Capsules: 0.05 mg, 0.1 mg, 0.2 mg. Cost: rum digoxin levels range from 0.5–2 mg/ml.
0.05 mg $25.99/100, 0.1 mg $33.56/100, 0.2 Serum levels may be drawn 6–8 hr after a
mg $39.57/100. Pediatric elixir (lime fla- dose is administered, although they are usu-
vor): 0.05 mg/ml. Injection: 0.25 mg/ml. Pe- ally drawn immediately before the next dose.
diatric injection: 0.1 mg/ml. Bacteria in the GI tract can metabolize a sub-

stantial amount of digoxin before it is ab-NURSING IMPLICATIONS sorbed. Patients receiving erythromycin or
tetracycline, which kill gut bacteria, can de-Assessment
velop toxicity on their usual doses of digoxin.● Monitor apical pulse for 1 full min before ad-
Geri: Older adults are at increased risk forministering. Withhold dose and notify physi-
toxic effects of digoxin (appears on Beerscian if pulse rate is <60 bpm in an adult, <70
list) due to age-related decreased renal clear-bpm in a child, or <90 bpm in an infant. Also
ance, which can exist even when serum creat-notify health care professional promptly of
inine levels are normal. Digoxin require-any significant changes in rate, rhythm, or
ments in the older adult may change and aquality of pulse.
formerly therapeutic dose can become toxic:● Pedi: Heart rate varies in children depending
Observe for signs and symptoms of toxicity. Inon age, ask physician to specify at what heart
adults and older children, the first signs ofrates digoxin should be withheld.
toxicity usually include abdominal pain, an-● Monitor blood pressure periodically in pa-

tients receiving IV digoxin. orexia, nausea, vomiting, visual disturbances,
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bradycardia, and other arrhythmias. In in- alternate between dose forms; bioavailability
of capsules is greater than that of tablets orfants and small children, the first symptoms
elixir.of overdose are usually cardiac arrhythmias.

● IM: Administer deep into gluteal muscle andIf these appear, withhold drug and notify phy-
massage well to reduce painful local reac-sician or health care professional immediate- Dtions. Do not administer more than 2 ml of di-ly. If signs of toxicity occur and are not se-
goxin in each IM site. IM administration is notvere, discontinuation of digitalis glycoside
generally recommended.may be all that is required. If hypokalemia is
IV Administrationpresent and renal function is adequate, potas-

sium salts may be administered. Do not ● Direct IV: Diluent: May be administered
administer if hyperkalemia or heart block ex- undiluted. May also dilute 1 ml of digoxin in 4
ists. Correct any other electrolyte abnor- ml of sterile water for injection, D5W, or
malities. Correction of arrhythmias resulting 0.9% NaCl. Less diluent will cause precipita-
from digitalis toxicity may be attempted with tion. Use diluted solution immediately. Rate:
lidocaine, procainamide, quinidine, pro- Administer over at least 5 min.
pranolol, or phenytoin. Temporary ventricu- ● Y-Site Compatibility: acyclovir, amikacin,
lar pacing may be useful in advanced heart aminophylline, anidulafungin, atropine, az-
block. Treatment of life-threatening arrhyth- treonam, bivalirudin, bumetanide, calcium
mias may include administration of digoxin chloride, calcium gluconate, cefazolin, cefo-
immune Fab (Digibind), which binds to the taxime, cefoxitin, ceftazidime, ceftizoxime,
digitalis glycoside molecule in the blood and ceftriaxone, cefuroxime, chloramphenicol,
is excreted by the kidneys. cimetidine, ciprofloxacin, cisatracurium,

clindamycin, cyclosporine, daptomycin,Potential Nursing Diagnoses
dexamethasone sodium phosphate, dexme-Decreased cardiac output (Indications)
detomidine, diltiazem, diphenhydramine, do-

Implementation butamine, dopamine, doxycycline, enalapri-
● High Alert: Digoxin has a narrow therapeu- lat, epinephrine, ertapenem, erythromycin,

tic range. Medication errors associated with esmolol, famotidine, fenoldopam, fentanyl,
digoxin include miscalculation of pediatric furosemide, ganciclovir, gentamicin, granise-
doses and insufficient monitoring of digoxin tron, heparin, hydrocortisone sodium succi-
levels. Have second practitioner indepen- nate, hydromorphone, imipenem/cilastatin,
dently check original order and dose calcula- inamrinone, isoproterenol, ketorolac, labe-
tions. Monitor therapeutic drug levels. talol, levofloxacin, lidocaine, linezolid, lor-

● For rapid digitalization, the initial dose is azepam, magnesium sulfate, meperidine,
higher than the maintenance dose; 50% of the meropenem, methylprednisolone sodium
total digitalizing dose is given initially. The re- succinate, metoclopramide, metoprolol, me-
mainder of the dose will be administered in tronidazole, midazolam, milrinone, mor-
25% increments at 4-8 hr intervals. phine, nafcillin, nesiritide, nitroglycerin, ni-

● When changing from parenteral to oral dose troprusside, norepinephrine, ondansetron,
forms, dose adjustments may be necessary palonosetron, pantoprazole, penicillin G po-
because of pharmacokinetic variations in tassium, phenylephrine, phytonadione, pi-
percentage of digoxin absorbed: 100 mcg peracillin/tazobactam, potassium chloride,
(0.1 mg) digoxin injection or 100 mcg (0.1 procainamide, prochlorperazine, prometha-
mg) liquid-filled capsule = 125 mcg (0.125 zine, propranolol, protamine, ranitidine,
mg) tablet or 125 mcg (0.125 mg) of elixir. remifentanil, sodium bicarbonate, tacroli-

● PO: Administer oral preparations consistent- mus, ticarcillin/clavulanate, tirofiban, tobra-
ly with regard to meals. Tablets can be mycin, vancomycin, vasopressin, verapamil,
crushed and administered with food or fluids vitamin B complex with C, voriconazole.
if patient has difficulty swallowing. Use calib- ● Y-Site Incompatibility: amiodarone, am-
rated measuring device for liquid prepara- photericin B cholesteryl sulfate complex, cas-
tions; calibrated dropper is not accurate for pofungin, diazepam, fluconazole, foscarnet,
doses of less than 0.2 mL or 10 mcg. Do not lansoprazole, phenytoin, propofol, quinu-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomespristin/dalfopristin, trimethoprim/sulfame-
● Decrease in severity of CHF.thoxazole.
● Increase in cardiac output.Patient/Family Teaching
● Decrease in ventricular response in atrial ta-

● Instruct patient to take medication as direct-
chyarrhythmias.ed, at the same time each day. Teach parents

● Termination of paroxysmal atrial tachycardia.or caregivers of infants and children how to
accurately measure medication. Take missed
doses within 12 hr of scheduled dose or not digoxin immune Fabtaken at all. Do not double doses. Consult

(di-jox-in im-myoon fab)health care professional if doses for 2 or
Digibind, DigiFabmore days are missed. Do not discontinue

medication without consulting health care Classification
professional. Therapeutic: antidotes

● Teach patient to take pulse and to contact Pharmacologic: antibody fragments
health care professional before taking medi-

Pregnancy Category Ccation if pulse rate is <60 or >100.
● Pedi: Teach parents or caregivers that

Indicationschanges in heart rate, especially bradycardia,
Serious life-threatening overdosage with di-are among the first signs of digoxin toxicity in
goxin.infants and children. Instruct parents or care-

givers in apical heart rate assessment and ask Action
them to notify a health care professional if An antibody produced in sheep that binds anti-
heart rate is outside of range set by health genically to unbound digoxin in serum. Thera-
care professional before administering the peutic Effects: Binding and subsequent remov-
next scheduled dose. al of digoxin, preventing toxic effects in

● Review signs and symptoms of digitalis toxici- overdose.
ty with patient and family. Advise patient to

Pharmacokineticsnotify health care professional immediately if
Absorption: Administered IV only, resulting inthese or symptoms of CHF occur. Inform pa-
complete bioavailability.tient that these symptoms may be mistaken
Distribution: Widely distributed throughoutfor those of colds or flu.
extracellular space.● Instruct patient to keep digoxin tablets in
Metabolism and Excretion: Excreted by thetheir original container and not to mix in pill
kidneys as the bound complex (digoxin immuneboxes with other medications; they may look
Fab plus digoxin).similar to, and may be mistaken for, other
Half-life: 14–20 hr.medications.

● Advise patient that sharing of this medication
TIME/ACTION PROFILE (reversal of ar-can be dangerous.
rhythmias and hyperkalemia; reversal of

● Caution patient to avoid concurrent use of
inotropic effect may take several hr)OTC and herbal products without consulting

health care professional. Advise patient to
ROUTE ONSET PEAK DURATIONavoid taking antacids or antidiarrheals within
IV 30 min unknown 2–6 hr2 hr of digoxin.

(variable)
● Advise patient to notify health care profes-

sional of this medication regimen before Contraindications/Precautions
treatment. Contraindicated in: No known contraindi-

● Patients taking digoxin should carry identifi- cations.
cation describing disease process and medi- Use Cautiously in: Known hypersensitivity tocation regimen at all times. sheep proteins or products; Children, pregnan-

● Geri: Review fall prevention strategies with
cy, or lactation (safety not established).older adults and their families.
Adverse Reactions/Side Effects● High Alert: Emphasize the importance of
CV: re-emergence of atrial fibrillation, re-emer-routine follow-up exams to determine effec-

tiveness and to monitor for toxicity. gence of CHF. F and E: HYPOKALEMIA.
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Interactions ● Monitor serum potassium levels frequently
Drug-Drug: Prevents therapeutic response to during treatment. Before treatment, hyperka-
digoxin. lemia usually coexists with toxicity. Levels

may decrease rapidly; hypokalemia should beRoute/Dosage
treated promptly.Digibind—38 mg of digoxin immune Fab will D

● Free serum digoxin levels fall rapidly after ad-bind 0.5 mg of digoxin. Each vial contains 38 mg
ministration. Total serum concentrations riseof digoxin immune Fab; DigiFab—40 mg of di-
suddenly after administration but are boundgoxin immune Fab will bind 0.5 mg of digoxin.
to the Fab molecule and are inactive. Total se-Each vial contains 40 mg of digoxin immune
rum concentrations will decrease to unde-Fab.
tectable levels within several days. Serum di-Known Amount of Digoxin Ingested (Admin- goxin levels are not valid for 5–7 days afteristered) administration.

IV (Adults and Children): For digitalis gly-
Potential Nursing Diagnosescoside toxicity due to digoxin tablets, oral so-
Deficient knowledge, related to medication reg-lution, or IM digoxin—dose of digoxin ingest-
imen (Patient/Family Teaching)ed (mg) × 0.8/1000 × 38. For digitalis

glycoside toxicity due to digoxin capsules, IV Implementation
digoxin—dose of digoxin ingested (mg)/0.5 × ● Cardiopulmonary resuscitation equipment
38. and medications should be available during

administration.Known Serum Digoxin Concentrations
● Delay redigitalization for several days until(SDCs)

the elimination of digoxin immune Fab fromIV (Adults and Children): Digibind—Dose
the body is complete.(mg)=SDC (nanograms/ml) × body weight

(kg)/100 × 38; DigiFab—SDC (nanograms/ IV Administration
ml) × body weight (kg)/100 × 40.

● Intermittent Infusion: Diluent: Reconsti-
tute each vial in 4 ml of sterile water for injec-Unknown Amount Ingested/SDCs Un-
tion and mix gently. Solution will contain aavailable
concentration of 9.5 mg/ml (Digibind) or 10IV (Adults and Children): Digibind—760
mg/ml (DigiFab ). May be further dilutedmg (20 vials); DigiFab—800 mg (20 vials).
with 0.9% NaCl to achieve the concentration

Toxicity during chronic digoxin therapy below. Reconstituted solution should be used
IV (Adults and Children): Digibind—228 immediately but is stable for 4 hr if refrigerat-
mg (6 vials); DigiFab—240 mg (6 vials). ed. For small doses in infants and children, a

reconstituted 38-mg vial can be diluted withAvailability
34 ml of 0.9% NaCl (Digibind) or 36 ml ofPowder for injection, lyophilized (Digi-
0.9% NaCl (DigiFab) for a concentration of 1bind): 38 mg/vial. Powder for injection, ly-
mg/ml. Concentration: 1 mg/ml. Rate: In-ophilized (DigiFab): 40 mg/vial.
fuse over 30 min through a 0.22-micron

NURSING IMPLICATIONS membrane filter. If cardiac arrest is immi-
nent, rapid direct IV injection may be used.Assessment
Do not use rapid direct injection in other pa-

● Monitor ECG, pulse, blood pressure, and
tients because of increased risk of adverse re-body temperature before and during treat-
actions. Small doses in infants and childrenment. Patients with atrial fibrillation may de-
may be administered with a tuberculin sy-velop a rapid ventricular response as a result
ringe.of decreased digoxin levels.

● Incompatibility: Information unavailable.
● Assess patient for increase in signs of CHF

Do not mix with other drugs or solutions.(peripheral edema, dyspnea, rales/crackles,
Patient/Family Teachingweight gain).
● Explain the procedure and purpose of the● Lab Test Considerations: Monitor serum

digoxin levels before administration. treatment to the patient.

� = Canadian drug name.
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PO–CD, XR, unknown 14 days† up to 24 hr● Instruct patient notify health care provider
LAimmediately if signs of delayed allergic reac-

IV 2–5 min 2–4 hr unknowntion (rash, pruritus, urticaria) occur after
†Maximum antihypertensive effect with chronic therapyhospital discharge.
Contraindications/PrecautionsEvaluation/Desired Outcomes
Contraindicated in: Hypersensitivity; Sick● Resolution of signs and symptoms of digoxin
sinus syndrome; 2nd- or 3rd-degree AV blocktoxicity.

● Decreased digoxin or level without major (unless an artificial pacemaker is in place);
side effects. Blood pressure <90 mm Hg; Recent MI or pul-

monary congestion; Concurrent use of rifampin.
Use Cautiously in: Severe hepatic impairment

diltiazem (dil-tye-a-zem) (� dose recommended); Geri: Geriatric pa-
�Apo-Diltiaz, Cardizem, Cardiaz- tients (� dose/slower IV infusion rate recom-
em CD, Cardizem LA, Cardizem mended; � risk of hypotension; consider age-
SR, Cartia XT, Dilacor XR, Diltia related decrease in body mass, decreased
XT, �Novo-Diltazem, Nu-Diltiaz, hepatic/renal/cardiac function, concurrent
�Ratio-Diltiazem CD, �Syn-Dil- drug therapy and other disease states); Severe
tiazem, Taztia XT, Tiazac renal impairment; Serious ventricular arrhyth-

mias or CHF; OB, Lactation, Pedi: Pregnancy,Classification
lactation, or children (safety not established).Therapeutic: antianginals, antiarrhythmics

(class IV), antihypertensives Adverse Reactions/Side Effects
Pharmacologic: calcium channel blockers CNS: abnormal dreams, anxiety, confusion, diz-

ziness, drowsiness, headache, nervousness,Pregnancy Category C
psychiatric disturbances, weakness. EENT:
blurred vision, disturbed equilibrium, epistaxis,Indications
tinnitus. Resp: cough, dyspnea. CV: ARRHYTHMIAS,Hypertension. Angina pectoris and vasospastic
CHF, peripheral edema, bradycardia, chest pain,(Prinzmetal’s) angina. Supraventricular tachy-
hypotension, palpitations, syncope, tachycardia.arrhythmias and rapid ventricular rates in atrial
GI: abnormal liver function studies, anorexia,flutter or fibrillation. Unlabeled uses: Man-
constipation, diarrhea, dry mouth, dysgeusia,agement of Raynaud’s syndrome.
dyspepsia, nausea, vomiting. GU: dysuria, noc-

Action turia, polyuria, sexual dysfunction, urinary fre-
Inhibits transport of calcium into myocardial quency. Derm: dermatitis, erythema multi-
and vascular smooth muscle cells, resulting in forme, flushing, increased sweating,
inhibition of excitation-contraction coupling photosensitivity, pruritus/urticaria, rash. Endo:
and subsequent contraction. Therapeutic Ef- gynecomastia, hyperglycemia. Hemat: anemia,
fects: Systemic vasodilation resulting in de- leukopenia, thrombocytopenia. Metab: weight
creased blood pressure. Coronary vasodilation gain. MS: joint stiffness, muscle cramps. Neu-
resulting in decreased frequency and severity of ro: paresthesia, tremor. Misc: STEVENS-JOHNSON
attacks of angina. Suppression of arrhythmias. SYNDROME, gingival hyperplasia.
Pharmacokinetics Interactions
Absorption: Well absorbed, but rapidly metab- Drug-Drug: � hypotension may occur when
olized after oral administration. used with fentanyl, other antihypertensives,Distribution: Unknown. nitrates, acute ingestion of alcohol, or quini-Protein Binding: 70–80%. dine. Antihypertensive effects may be � byMetabolism and Excretion: Mostly metabo- NSAIDs. Serum digoxin levels may be in-lized by the liver (CYP3A4 enzyme system). creased. Concurrent use with beta blockers,Half-life: 3.5–9 hr. digoxin, disopyramide, or phenytoin may

result in bradycardia, conduction defects, orTIME/ACTION PROFILE
CHF. Phenobarbital and phenytoin may �

ROUTE ONSET PEAK DURATION metabolism and � effectiveness. May �me-
tabolism of and � risk of toxicity from cyclo-PO 30 min 2–3 hr 6–8 hr

PO–SR unknown unknown 12 hr sporine, quinidine, or carbamazepine.
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Cimetidine and ranitidine � blood levels monitored for signs and symptoms of digoxin
and effects. May increase or decrease the effects toxicity.
of lithium or theophylline. ● Angina: Assess location, duration, intensity,
Drug-Food: Grapefruit juice � serum levels and precipitating factors of patient’s anginal
and effect. pain. D

● Arrhythmias: Monitor ECG continuouslyRoute/Dosage
during administration. Report bradycardia orPO (Adults): 30–120 mg 3–4 times daily or
prolonged hypotension promptly. Emergency60–120 mg twice daily as SR capsules or 180–
equipment and medication should be avail-240 mg once daily as CD or XR capsules or LA
able. Monitor blood pressure and pulse be-tablets (up to 360 mg/day).
fore and frequently during administration.IV (Adults): 0.25 mg/kg; may repeat in 15 min

● Lab Test Considerations: Total serumwith a dose of 0.35 mg/kg. May follow with con-
calcium concentrations are not affected bytinuous infusion at 10 mg/hr (range 5–15 mg/
calcium channel blockers.hr) for up to 24 hr.

● Monitor serum potassium periodically. Hypo-
Availability (generic available) kalemia � the risk of arrhythmias and
Tablets: 30 mg, 60 mg, 90 mg, 120 mg. Cost: should be corrected.
Generic—30 mg $12.99/90, 60 mg $14.99/90, ● Monitor renal and hepatic functions periodi-
90 mg $15.99/90, 120 mg $19.99/90. Sus- cally during long-term therapy. May cause �
tained-release capsules: 60 mg, 90 mg, 120 in hepatic enzymes after several days of thera-
mg. Cost: Generic—60 mg $80.30/180, 90 mg py, which return to normal on discontinua-
$124.76/180, 120 mg $199.13/180. Exten- tion of therapy.
ded-release capsules (Cardizem CD, Dila-

Potential Nursing Diagnosescor XR, Tiazac, Cartia XT, Taztia XT): 120
Acute pain (Indications)mg, 180 mg, 240 mg, 300 mg, 360 mg, 420 mg.
Decreased cardiac output (Adverse Reactions)Cost: Generic—120 mg $69.98/90, 180 mg
Implementation$79.97/90, 240 mg $106.97/90, 300 mg
● Do not confuse Cardizem (diltiazem) with$126.97/90, 360 mg $128.97/90, 420 mg

Cardene (nicardipine). Do not confuse Car-$120.99/90. Extended-release tablets (Car-
dizem LA with Cardene SR. Do not confuse Ti-dizem LA): 120 mg, 180 mg, 240 mg, 300 mg,
azac (diltiazem) with Ziac (bisprolol/hydro-360 mg, 420 mg. Cost: 120 mg $183.90/90,
chlorothiazide).180 mg $189.97/90, 240 mg $225.98/90, 300

● PO: May be administered without regard tomg $330.86/90, 360 mg $339.98/90, 420 mg
meals. May be administered with meals if GI$363.18/90. Injection: 5 mg/ml in 5-, 10-, and
irritation becomes a problem.25-ml vials.

● Do not open, crush, break, or chew sus-
NURSING IMPLICATIONS tained-release capsules or tablets. Empty tab-

lets that appear in stool are not significant.Assessment Crush and mix diltiazem with food or fluids
● Monitor blood pressure and pulse prior to for patients having difficulty swallowing.therapy, during dose titration, and periodi-

IV Administrationcally during therapy. Monitor ECG periodical-
ly during prolonged therapy. May cause pro- ● Direct IV: Diluent: Administer bolus dose
longed PR interval. undiluted. Concentration: 5 mg/ml. Rate:

● Monitor intake and output ratios and daily Administer over 2 min.
weight. Assess for signs of CHF (peripheral ● Continuous Infusion: Diluent: Dilute 125
edema, rales/crackles, dyspnea, weight gain, mg in 100 ml, 250 mg in 250 ml, or 250 mg
jugular venous distention). in 500 ml of 0.9% NaCl, D5W, or D5/0.45%

● Monitor frequency of prescription refills to NaCl. Infusion is stable for 24 hr at room tem-
determine adherence. perature or if refrigerated. Concentration:

● Patients receiving digoxin concurrently with 125 mg/125 ml (1 mg/ml), 250 mg/300 ml
calcium channel blockers should have rou- (0.83 mg/ml), 250 mg/550 ml (0.45 mg/
tine serum digoxin levels checked and be ml). Rate: See Route/Dosage section. Titrate

� = Canadian drug name.
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to patient’s heart rate and blood pressure re- and cold preparations, without consulting
sponse. health care professional.

● Y-Site Compatibility: albumin, amikacin, ● Advise patient to notify health care profes-
amiodarone, amphotericin B, argatroban, az- sional if irregular heartbeats, dyspnea, swell-
treonam, bivalirudin, bumetanide, cefazolin, ing of hands and feet, pronounced dizziness,
cefotaxime, cefoxitin, ceftazidime, ceftizox- nausea, constipation, or hypotension occurs
ime, ceftriaxone, cefuroxime, cimetidine, ci- or if headache is severe or persistent.
profloxacin, clindamycin, dexamethasone, ● Caution patient to wear protective clothing
digoxin, dobutamine, dopamine, doxycy- and use sunscreen to prevent photosensitivity
cline, epinephrine, erythromycin lactobion- reactions.
ate, esmolol, famotidine, fenoldopam, fenta- ● Angina: Instruct patient on concurrent ni-
nyl, fluconazole, gentamicin, trate or beta-blocker therapy to continue tak-
hydromorphone, imipenem/cilastatin, labe- ing both medications as directed and to use
talol, levofloxacin, lidocaine, lorazepam, SL nitroglycerin as needed for anginal
meperidine, metoclopramide, metronida- attacks.
zole, midazolam, milrinone, morphine, mul- ● Advise patient to contact health care profes-
tivitamins, nicardipine, nitroglycerin, nitro- sional if chest pain does not improve, wors-
prusside, norepinephrine, oxacillin, ens after therapy, or occurs with diaphoresis;
penicillin G potassium, pentamidine, potassi- if shortness of breath occurs; or if severe,
um chloride, potassium phosphate, raniti- persistent headache occurs.
dine, tacrolimus, theophylline, ticarcillin/cla- ● Caution patient to discuss exercise restric-
vulanate, tirofiban, tobramycin, tions with health care professional before
trimethoprim/sulfamethoxazole, vancomy- exertion.
cin, vasopressin, vecuronium. ● Hypertension: Encourage patient to comply

● Y-Site Incompatibility: diazepam, furo- with other interventions for hypertension
semide, lansoprazole, phenytoin, rifampin. (weight reduction, low-sodium diet, smoking

cessation, moderation of alcohol consump-Patient/Family Teaching
tion, regular exercise, and stress manage-

● Advise patient to take medication as directed
ment). Medication controls but does not cureat the same time each day, even if feeling well.
hypertension.Take missed doses as soon as possible unless

● Instruct patient and family in proper tech-almost time for next dose; do not double
nique for monitoring blood pressure. Advisedoses. May need to be discontinued grad-
patient to take blood pressure weekly and toually.
report significant changes to health care pro-

● Advise patient to avoid large amounts (6–8
fessional.glasses of grapefruit juice/day) during

Evaluation/Desired Outcomestherapy.
● Decrease in blood pressure.● Instruct patient on correct technique for
● Decrease in frequency and severity of anginalmonitoring pulse. Instruct patient to contact

attacks.health care professional if heart rate is <50
● Decrease in need for nitrate therapy.bpm.
● Increase in activity tolerance and sense of● Caution patient to change positions slowly to

well-being.minimize orthostatic hypotension.
● Suppression and prevention of tachyar-● May cause drowsiness or dizziness. Advise

rhythmias.patient to avoid driving or other activities re-
quiring alertness until response to the medi-
cation is known.

dimenhyDRINATE
● Instruct patient on importance of maintaining

(dye-men-hye-dri-nate)good dental hygiene and seeing dentist fre-
�Apo-Dimenhydrinate, Calm X,quently for teeth cleaning to prevent ten-
Dimetabs, Dinate, Dramamine,derness, bleeding, and gingival hyperplasia
Dramanate, �Gravol, Hydrate,(gum enlargement).
�PMS-Dimenhydrinate, �Travel-● Instruct patient to avoid concurrent use of al-

cohol or OTC medications, especially cough tabs, Triptone Caplets
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crynic acid). � anticholinergic propertiesClassification
with tricyclic antidepressants, quinidine,Therapeutic: antiemetics, antihistamines
or disopyramide. MAO inhibitors intensify
and prolong the anticholinergic effects of anti-Pregnancy Category B
histamines. DIndications Route/Dosage

Nausea, vomiting, dizziness, and vertigo accom- PO (Adults): 50–100 mg q 4 hr (not to exceed
panying motion sickness. 400 mg/day).

PO (Children 6–12 yr): 25–50 mg q 6–8 hrAction
(not to exceed 300 mg/day).Inhibits vestibular stimulation. Has significant
Rect (Adults): 50–100 mg q 6–8 hr.CNS depressant, anticholinergic, antihistaminic,
Rect (Children 8–12 yr): 25–50 mg q 8–12and antiemetic properties. Therapeutic Ef-
hr.fects: Decreased vestibular stimulation, which
Rect (Children 6–8 yr): 12.5–25 mg q 8–12may prevent motion sickness.
hr.Pharmacokinetics IM, IV (Adults): 50 mg q 4 hr as needed.

Absorption: Well absorbed after oral or IM ad- IM, IV (Children): 1.25 mg/kg (37.5 mg/m2)
ministration. q 6 hr as needed (not to exceed 300 mg/day).
Distribution: Probably crosses the placenta

Availability (generic available)and enters breast milk.
Tablets: 50 mgOTC. Chewable tablets (orangeMetabolism and Excretion: Metabolized by
flavor): 50 mgOTC. Capsules: �50 mgOTC. Ex-the liver.
tended-release capsules: �25 mgOTC. ElixirHalf-life: Unknown.
(cherry flavor): 12.5 mg/5 mlOTC, �15 mg/5

TIME/ACTION PROFILE (anti-motion mlOTC. Liquid: 12.5 mg/4 mlOTC. Suppositories:
�50 mgOTC, �100 mgOTC. Injection: 50 mg/ml.sickness, antiemetic activity)

ROUTE ONSET PEAK DURATION NURSING IMPLICATIONS
PO 15–60 min 1–2 hr 3–6 hr Assessment
Rect 30–45 min unknown 6–12 hr

● Assess nausea, vomiting, bowel sounds, andIM 20–30 min 1–2 hr 3–6 hr
abdominal pain before and after administra-IV rapid unknown 3–6 hr
tion of this drug. Dimenhydrinate may mask

Contraindications/Precautions the signs of an acute abdomen.
Contraindicated in: Hypersensitivity; Some ● Monitor intake and output, including emesis.
products contain alcohol or tartrazine; in pa- Assess for signs of dehydration (excessive
tients with known intolerance. thirst, dry skin and mucous membranes,
Use Cautiously in: Angle-closure glaucoma; tachycardia, increased urine specific gravity,
Seizure disorders; Prostatic hyperplasia. poor skin turgor).

● Lab Test Considerations: Will causeAdverse Reactions/Side Effects
false-negative allergy skin test results; discon-CNS: drowsiness, dizziness, headache, para-
tinue 72 hr before testing.doxical excitation (children). EENT: blurred vi-

sion, tinnitus. CV: hypotension, palpitations. GI: Potential Nursing Diagnoses
anorexia, constipation, diarrhea, dry mouth. Risk for deficient fluid volume (Indications)
GU: dysuria, frequency. Derm: photosensitivity. Imbalanced nutrition: less than body require-
Local: pain at IM site. ments (Indications)

Risk for injury (Side Effects)Interactions
Drug-Drug: � CNS depression with other an- Implementation
tihistamines, alcohol, opioid analgesics, ● When used for prophylaxis of motion
and sedative/hypnotics. May mask signs or sickness, administer at least 30 min and pref-
symptoms of ototoxicity in patients receiving erably 1–2 hr before exposure to conditions
ototoxic drugs (aminoglycosides, etha- that may precipitate motion sickness.

� = Canadian drug name.
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● PO: Use calibrated measuring device when Classification
administering liquid dose. Therapeutic: cervical ripening agents

● IM: Administer into well-developed muscle; Pharmacologic: oxytocics, prostaglandins
massage well.

Pregnancy Category CIV Administration
● Direct IV: Diluent: Dilute 50 mg in 0.9% Indications

NaCl for injection. Concentration: 5 mg/ Endocervical Gel, Vaginal Insert: Used to ‘‘rip-
ml. Rate: Inject over 2 min. en’’ the cervix in pregnancy at or near term

● Syringe Compatibility: atropine, codeine, when induction of labor is indicated. Vaginal
droperidol, fentanyl, heparin, hydromor- Suppository: Induction of midtrimester abor-
phone, meperidine, metoclopromide, mor- tion, Management of missed abortion up to 28

wk, Management of nonmetastatic gestationalphine, pentazocine, perphenazine, ranitidine,
trophoblastic disease (benign hydatidiformscopolamine.
mole).● Syringe Incompatibility: butorphanol,

chlorpromazine, glycopyrrolate, hydroxy- Action
zine, midazolam, nalbuphine, pentobarbital, Produces contractions similar to those occur-
prochlorperazine, promethazine, thiopental. ring during labor at term by stimulating the

myometrium (oxytocic effect). Initiates soften-● Y-Site Compatibility: acyclovir, panto-
ing, effacement, and dilation of the cervix (ri-prazole.
pening). Also stimulates GI smooth muscle.● Y-Site Incompatibility: aminophylline,
Therapeutic Effects: Initiation of labor. Ex-heparin, hydrocortisone sodium succinate,
pulsion of fetus.phenobarbital, phenytoin, prednisolone, pro-

chlorperazine, promethazine. Pharmacokinetics
Absorption: Rapidly absorbed.● Solution Compatibility: D5W, 0.45% NaCl,
Distribution: Unknown. Action is mostly local.0.9% NaCl, Ringer’s solution, lactated Ring-
Metabolism and Excretion: Metabolized byer’s solution, dextrose/saline combinations,
enzymes in lung, kidneys, spleen, and liveror dextrose/Ringer’s combinations.
tissue.

Patient/Family Teaching Half-life: Unknown.
● May cause drowsiness. Caution patient to

TIME/ACTION PROFILEavoid driving or other activities requiring
alertness until response to the drug is known.

ROUTE ONSET PEAK DURATION
● Inform patient that this medication may cause

Cervical ri- rapid 30–45 min unknowndry mouth. Frequent oral rinses, good oral
pening

hygiene, and sugarless gum or candy may (gel)
minimize this effect. Cervical ri- rapid unknown 12 hr

pening● Caution patient to avoid alcohol and other
(insert)CNS depressants concurrently with this medi-

Abortion 10 min 12–24 hr 2–3 hr
cation. time (sup-

● Advise patient to use sunscreen and protec- pository)

tive clothing to prevent photosensitivity re-
Contraindications/Precautionsactions.
Contraindicated in: Hypersensitivity to pros-

Evaluation/Desired Outcomes taglandins or additives in the gel or suppository;
● Prevention or decreased severity of nausea The gel/insert should be avoided in situations in

and vomiting, vertigo, or motion sickness. which prolonged uterine contractions should
be avoided, including: Previous cesarean sec-
tion or uterine surgery, Cephalopelvic dispro-dinoprostone portion, Traumatic delivery or difficult labor,

(dye-noe-prost-one) Multiparity (≥6 term pregnancies), Hyperactive
Cervidil Vaginal Insert, Prepidil or hypertonic uterus, Fetal distress (if delivery is
Endocervical Gel, Prostin E Vagi- not imminent), Unexplained vaginal bleeding,
nal Suppository Placenta previa, Vasa previa, Active herpes geni-
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talis, Obstetric emergency requiring surgical in- ● Monitor temperature, pulse, and blood pres-
tervention, Situations in which vaginal delivery is sure periodically throughout therapy. Dino-
contraindicated. Presence of acute pelvic in- prostone-induced fever (elevation >1.1°C or
flammatory disease or ruptured membranes; 2°F) usually occurs within 15–45 min after
Concurrent oxytocic therapy (wait for 30 min af- insertion of suppository. This returns to nor- Dter removing insert before using oxytocin). mal 2–6 hr after discontinuation or removal
Use Cautiously in: Uterine scarring; Asthma; of suppository from vagina.
Hypotension; Cardiac disease; Adrenal disor- ● Auscultate breath sounds. Wheezing and sen-
ders; Anemia; Jaundice; Diabetes mellitus; Epi- sation of chest tightness may indicate hyper-
lepsy; Glaucoma; Pulmonary, renal, or hepatic sensitivity reaction.
disease; Multiparity (up to 5 previous term ● Assess for nausea, vomiting, and diarrhea in
pregnancies). patients receiving suppository. Vomiting and

diarrhea occur frequently. Patient should beAdverse Reactions/Side Effects
premedicated with antiemetic and antidiar-Endocervical Gel, Vaginal Insert. GU: uterine
rheal.contractile abnormalities, warm feeling in vagi-

● Monitor amount and type of vaginal dis-na. MS: back pain. Misc: fever.
Suppository CNS: headache, drowsiness, syn- charge. Notify physician or other health care
cope. Resp: coughing, dyspnea, wheezing. CV: professional immediately if symptoms of
hypotension, hypertension. GI: diarrhea, nau- hemorrhage (increased bleeding, hypoten-
sea, vomiting. GU: UTERINE RUPTURE, urinary tract sion, pallor, tachycardia) occur.
infection, uterine hyperstimulation, vaginal/ ● Cervical Ripening: Monitor uterine activity,
uterine pain. Misc: allergic reactions including fetal status, and dilation and effacement of
ANAPHYLAXIS, chills, fever. cervix continuously throughout therapy. Ass-

ess for hypertonus, sustained uterine con-Interactions
tractility, and fetal distress. Insert should beDrug-Drug: Augments the effects of other oxy-
removed at the onset of active labor.tocics.

Potential Nursing DiagnosesRoute/Dosage
Deficient knowledge, related to medication reg-

Cervical Ripening imen (Patient/Family Teaching)
Vag (Adults, Cervical): Endocervical gel—

Implementation0.5 mg; if response is unfavorable, may repeat in
● Abortifacient: Warm the suppository to6 hr (not to exceed 1.5 mg/24 hr). Vaginal in-

room temperature just before use.sert—one 10-mg insert.
● Wear gloves when handling unwrapped sup-

Abortifacient pository to prevent absorption through skin.
Vag (Adults): One 20-mg suppository, repeat q

● Patient should remain supine for 10 min after
3–5 hr (not to exceed 240 mg total or longer insertion of suppository; then she may be am-
than 48 hr). bulatory.
Availability ● Vaginal Insert: Place vaginal insert trans-
Endocervical gel (Prepidil): 0.5 mg dino- versely in the posterior vaginal fornix imme-
prostone in 3 g of gel vehicle in a prefilled sy- diately after removing from foil package.
ringe with catheters. Vaginal insert (Cervi- Warming of insert and sterile conditions are
dil): 10 mg. Vaginal suppository (Prostin E not required. Use vaginal insert only with a
Vaginal): 20 mg. retrieval system. Use minimal amount of wa-

ter-soluble lubricant during insertion; avoidNURSING IMPLICATIONS excess because it may hamper release of di-
noprostone from insert. Patient should re-Assessment
main supine for 2 hr after insertion, then may● Abortifacient: Monitor frequency, duration,
ambulate.and force of contractions and uterine resting

● Vaginal insert delivers dinoprostone 0.3 mg/tone. Opioid analgesics may be administered
for uterine pain. hr over 12 hr. Remove insert at the onset of

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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active labor, before amniotomy, or after 12 ● Cervical Ripening: Inform patient that she
hr. may experience a warm feeling in her vagina

● Oxytocin should not be used during or less during administration.
than 30 min after removal of insert. ● Advise patient to notify health care profes-

● Endocervical Gel: Determine degree of ef- sional if contractions become prolonged.
facement before insertion of the endocervical Evaluation/Desired Outcomes
catheter. Do not administer above the level of

● Complete abortion. Continuous administra-
the internal os. Use a 20-mm endocervical tion for more than 2 days is not usually rec-
catheter if no effacement is present and a 10- ommended.
mm catheter if the cervix is 50% effaced.

● Cervical ripening and induction of labor.
● Use caution to prevent contact of dinopro-

stone gel with skin. Wash hands thoroughly
with soap and water after administration. diphenhydrAMINE (oral,

● Bring gel to room temperature just before ad- parenteral)
ministration. Do not force warming with ex- (dye-fen-hye-dra-meen)
ternal sources (water bath, microwave). Re-

�Allerdryl, Allergy Medication, Al-move peel-off seal from end of syringe; then lerMax, Banophen, Benadryl Dye-remove the protective end cap and insert end Free Alergy, Benadryl Allergy, Be-cap into plunger stopper assembly in barrel nadryl, Compoz, Compozof syringe. Aseptically remove catheter from Nighttime Sleep Aid, Diphen AF,package. Firmly attach catheter hub to sy- Diphen Cough, Diphenhist, Dor-ringe tip; click is evidence of attachment. Fill min, Genahist, 40 Winks, Hyrexin-catheter with sterile gel by pushing plunger to 50, �Insomnal, Maximumexpel air from catheter before administration
Strength Nytol, Maximumto patient. Gel is stable for 24 mo if refrig-
Strength Sleepinal, Midol PM,erated.
Miles Nervine, Nighttime Sleep

● Patient should be in dorsal position with cer-
Aid, Nytol, Scot-Tussin Allergyvix visualized using a speculum. Introduce gel
DM, Siladril, Silphen, Sleep-Eze 3,with catheter into cervical canal using sterile
Sleepwell 2-night, Sominex,technique. Administer gel by gentle expulsion
Snooze Fast, Sominex, Tusstat,from syringe and then remove catheter. Do
Twilite, Unisom Nighttime Sleep-not attempt to administer small amount of gel
Aidremaining in syringe. Use syringe for only 1

patient; discard syringe, catheter, and unused Classification
package contents after using. Therapeutic: allergy, cold, and cough

remedies, antihistamines, antitussives● Patient should remain supine for 15–30 min
after administration to minimize leakage

Pregnancy Category Bfrom cervical canal.
● Oxytocin may be administered 6–12 hr after

Indicationsdesired response from dinoprostone gel. If
Relief of allergic symptoms caused by histamineno cervical/uterine response to initial dose of
release including: Anaphylaxis, Seasonal anddinoprostone is obtained, repeat dose may be
perennial allergic rhinitis, Allergic dermatoses.administered in 6 hr.
Parkinson’s disease and dystonic reactionsPatient/Family Teaching from medications. Mild nighttime sedation. Pre-

● Explain purpose of medication and vaginal vention of motion sickness. Antitussive (syrupexams. only).
● Abortifacient: Instruct patient to notify

Actionhealth care professional immediately if fever
Antagonizes the effects of histamine at H1-recep-and chills, foul-smelling vaginal discharge,
tor sites; does not bind to or inactivate hista-lower abdominal pain, or increased bleeding
mine. Significant CNS depressant and anticho-occurs.
linergic properties. Therapeutic Effects:● Provide emotional support throughout

therapy. Decreased symptoms of histamine excess
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(sneezing, rhinorrhea, nasal and ocular pruri- gesics, and sedative/hypnotics. � anticho-
linergic effects with tricyclic antidepres-tus, ocular tearing and redness, urticaria). Re-
sants, quinidine, or disopyramide. MAOlief of acute dystonic reactions. Prevention of
inhibitors intensify and prolong the anticho-motion sickness. Suppression of cough.
linergic effects of antihistamines.Pharmacokinetics DDrug-Natural Products: Concomitant use ofAbsorption: Well absorbed after oral or IM ad- kava kava, valerian, or chamomile, can �ministration but 40–60% of an oral dose CNS depression.reaches systemic circulation due to first-pass
Route/Dosagemetabolism.
PO (Adults and Children >12 yr): Antihis-Distribution: Widely distributed. Crosses the
taminic/antiemetic/antivertiginic—25–50placenta; enters breast milk.
mg q 4–6 hr, not to exceed 300 mg/day. Anti-Metabolism and Excretion: 95% metabo-
tussive—25 mg q 4 hr as needed, not to exceedlized by the liver.
150 mg/day. Antidyskinetic—25–50 mg q 4Half-life: 2.4–7 hr.
hr (not to exceed 400 mg/day). Sedative/hyp-

TIME/ACTION PROFILE (antihistaminic notic—50 mg 20–30 min before bedtime.
PO (Children 6–12 yr): Antihistaminic/effects)
antiemetic/antivertiginic—12.5–25 mg q 4–

ROUTE ONSET PEAK DURATION 6 hr (not to exceed 150 mg/day). Antidyski-
netic—1–1.5 mg/kg q 6–8 hr as needed (notPO 15–60 min 2–4 hr 4–8 hr

IM 20–30 min 2–4 hr 4–8 hr to exceed 300 mg/day). Antitussive—12.5 mg
IV rapid unknown 4–8 hr q 4 hr (not to exceed 75 mg/day). Sedative/

hypnotic—1 mg/kg/dose 20–30 min before
Contraindications/Precautions bedtime (not to exceed 50 mg).
Contraindicated in: Hypersensitivity; Acute at- PO (Children 2–6 yr): Antihistaminic/an-
tacks of asthma; Lactation; Known alcohol into- tiemetic/antivertiginic—6.25–12.5 mg q 4–
lerance (some liquid products). 6 hr (not to exceed 37.5 mg/day). Antidyski-
Use Cautiously in: Severe liver disease; Angle- netic—1–1.5 mg/kg q 4–6 hr as needed (not
closure glaucoma; Seizure disorders; Prostatic to exceed 300 mg/day). Antitussive—6.25 mg
hyperplasia; Peptic ulcer; May cause paradoxi- q 4 hr (not to exceed 37.5 mg/24 hr). Sedative/
cal excitation in young children; Hyperthyroid- hypnotic—1 mg/kg/dose 20–30 min before
ism; OB: Safety not established. Lactation: Dis- bedtime (not to exceed 50 mg).
continue drug or bottle-feed; Geri: Appears on IM, IV (Adults): 25–50 mg q 4 hr as needed
Beers list. Geriatric patients are more suscepti- (may need up to 100-mg dose, not to exceed
ble to adverse drug reactions and anticholiner- 400 mg/day).
gic effects (delirium, acute confusion, dizziness, IM, IV (Children): 1.25 mg/kg (37.5 mg/m2)
dry mouth, blurred vision, urinary retention, 4 times daily (not to exceed 300 mg/day).
constipation, tachycardia); dosage reduction or Availability (generic available)
non-anticholinergic antihistamine recom- Capsules: 25 mgRx, OTC, 50 mgRx, OTC. Tablets:
mended. 25 mgRx, OTC, 50 mgRx, OTC. Chewable tablets
Adverse Reactions/Side Effects (grape flavor): 25 mgRx, OTC. Elixir (cherry

and other flavors): 12.5 mg/5 mlRx, OTC. Syr-CNS: drowsiness, dizziness, headache, para-
up (cherry and raspberry flavor): 12.5 mg/doxical excitation (increased in children).
5 mlRx, OTC. Injection: 10 mg/ml, 50 mg/ml. InEENT: blurred vision, tinnitus. CV:
combination with: analgesics, deconges-hypotension, palpitations. GI: anorexia, dry
tants, and expectorants, in OTC pain, sleep,mouth, constipation, nausea. GU: dysuria, fre-
cough, and cold preparations. See Appendix B.quency, urinary retention. Derm: photosensi-

tivity. Resp: chest tightness, thickened bronchi-
NURSING IMPLICATIONSal secretions, wheezing. Local: pain at IM site.

Interactions Assessment
Drug-Drug: � risk of CNS depression with ● Diphenhydramine has multiple uses. Deter-
other antihistamines, alcohol, opioid anal- mine why the medication was ordered and

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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assess symptoms that apply to the individual trose/saline combinations, Ringer’s solution,
patient. Geri: Appears in the Beers list. May LR, and dextrose/Ringer’s combinations.
cause sedation and confusion due to in- Concentration: 25 mg/ml. Rate: Infuse
creased sensitivity to anticholinergic effects. over 10–15 min at a rate not to exceed 25
Monitor carefully, assess for confusion, delir- mg/min.
ium, other anticholinergic side effects and fall ● Syringe Compatibility: atropine, butorpha-
risk. Institute measures to prevent falls. nol, chlorpromazine, cimetidine, dimenhy-

● Prevention and Treatment of Anaphy- drinate, droperidol, fentanyl, fluphenazine,
laxis: Assess for urticaria and for patency of glycopyrrolate, hydromorphone, hydroxy-
airway. zine, meperidine, metoclopramide, midaz-

● Allergic Rhinitis: Assess degree of nasal olam, morphine, nalbuphine, pentazocine,
stuffiness, rhinorrhea, and sneezing. perphenazine, prochlorperazine, prometha-

● Parkinsonism and Extrapyramidal Re- zine, ranitidine, scopolamine, sufentanil.
actions: Assess movement disorder before ● Syringe Incompatibility: haloperidol, pen-
and after administration. tobarbital, thiopental.

● Insomnia: Assess sleep patterns. ● Y-Site Compatibility: abciximab, acyclovir,
● Motion Sickness: Assess nausea, vomiting, aldesleukin, amifostine, amsacrine, argatro-

bowel sounds, and abdominal pain. ban, azithromycin, aztreonam, bivalirudin,
● Cough Suppressant: Assess frequency and ciprofloxacin, cisatracurium, cisplatin, cla-

nature of cough, lung sounds, and amount dribine, cyclophosphamide, cytarabine, dex-
and type of sputum produced. Unless con- medetomidine, docetaxel, doxorubicin, dox-
traindicated, maintain fluid intake of 1500– orubicin liposome, etoposide phosphate,
2000 ml daily to decrease viscosity of bron- famotidine, fenoldopam, fentanyl, filgrastim,
chial secretions. fluconazole, fludarabine, gemcitabine, grani-

● Pruritus: Assess degree of itching, skin rash, setron, heparin, hydrocortisone, hydromor-
and inflammation. phone, idarubicin, linezolid, melphalan,

● Lab Test Considerations: Diphenhydra- meperidine, meropenem, methadone, meth-
mine may decrease skin response to allergy otrexate, morphine, ondansetron, oxalipla-tests. Discontinue 4 days before skin testing. tin, paclitaxel, pemetrexed, piperacillin/tazo-

Potential Nursing Diagnoses bactam, potassium chloride, propofol,
Insomnia (Indications) remifentanil, sargramostim, sufentanil, tacro-
Risk for deficient fluid volume (Indications) limus, teniposide, thiotepa, vinorelbine, vita-
Risk for injury (Side Effects) min B complex with C.

● Y-Site Incompatibility: allopurinol, am-Implementation
photericin B cholesteryl sulfate, cefepime,● Do not confuse Benadryl (diphenhydramine)
foscarnet, lansoprazole.with Benylin (dextromethorphan), desipra-

mine (Norpramin) or with dimenhydrinate Patient/Family Teaching
(Dramamine).

● Instruct patient to take medication as direct-
● When used for insomnia, administer 20 min ed; do not exceed recommended amount.

before bedtime and schedule activities to Caution patient not to use oral OTC diphenhy-
minimize interruption of sleep. dramine products with any other product

● When used for prophylaxis of motion containing diphenhydramine, including
sickness, administer at least 30 min and pref- products used topically.
erably 1–2 hr before exposure to conditions

● May cause drowsiness. Caution patient to
that may precipitate motion sickness. avoid driving or other activities requiring

● PO: Administer with meals or milk to mini- alertness until response to drug is known.
mize GI irritation. Capsule may be emptied

● Inform patient that this drug may cause dry
and contents taken with water or food. mouth. Frequent oral rinses, good oral hy-

● IM: Administer 50 mg/ml into well-devel- giene, and sugarless gum or candy may mini-
oped muscle. Avoid subcut injections. mize this effect. Notify health care profession-
IV Administration al if dry mouth persists for more than 2 wks.

● Teach sleep hygiene techniques (dark room,● Direct IV: Diluent: May be further diluted
in 0.9% NaCl, 0.45% NaCl, D5W, D10W, dex- quiet, bedtime ritual, limit daytime napping,
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Actionavoidance of nicotine and caffeine) to pa-
Inhibits excess GI motility. Structurally relatedtients taking diphenhydramine to aid sleep.

● Advise patient to use sunscreen and protec- to opioid analgesics but has no analgesic prop-
tive clothing to prevent photosensitivity re- erties. Atropine added to discourage abuse.
actions. Therapeutic Effects: Decreased GI motility D

● Caution patient to avoid use of alcohol and with subsequent decrease in diarrhea.
other CNS depressants concurrently with this Pharmacokineticsmedication.

Absorption: Well absorbed from the GI tract.
● Pedi: Can cause excitation in children. Cau-

Distribution: Enters breast milk.tion parents or caregivers about proper dose
Metabolism and Excretion: Diphenoxy-calculation; overdosage, especially in infants
late—mostly metabolized by the liver withand children, can cause hallucinations, sei-
some conversion to an active antidiarrheal com-zures, or death.
pound (difenoxin). Difenoxin—metabolized● Geri: Instruct older adults to avoid OTC prod-
by the liver. Minimal excretion in urine.ucts that contain diphenhydramine due to in-
Half-life: Diphenoxylate—2.5 hr; difenox-creased sensitivity to anticholinergic effects
in—4.5 hr.and potential for adverse reactions related to

these effects.
TIME/ACTION PROFILE (antidiarrheal

● Advise patients taking diphenhydramine in
action)OTC preparations to notify health care profes-

sional if symptoms worsen or persist for
ROUTE ONSET PEAK DURATION

more than 7 days.
Difenoxin–PO 45–60 min 2 hr 3–4 hr

Evaluation/Desired Outcomes Diphenoxy- 45–60 min 2 hr 3–4 hr
late–PO● Prevention of, or decreased urticaria in, ana-

phylaxis or other allergic reactions.
Contraindications/Precautions● Decreased dyskinesia in parkinsonism and
Contraindicated in: Hypersensitivity; Severeextrapyramidal reactions.
liver disease; Infectious diarrhea (due to Esche-● Sedation when used as a sedative/hypnotic.
richia coli, Salmonella, or Shigella ); Diarrhea● Prevention of, or decrease in, nausea and
associated with pseudomembranous colitis; De-vomiting caused by motion sickness.
hydrated patients; Angle-closure glaucoma;● Decrease in frequency and intensity of cough
Children <2 yr; Known alcohol intolerancewithout eliminating cough reflex.
(some liquid diphenoxylate/atropine products
only).

diphenoxylate/atropine Use Cautiously in: Patients physically depen-
(dye-fen-ox-i-late/a-troe-peen) dent on opioids; Inflammatory bowel disease;
Logen, Lomanate, Lomotil, Lonox Geriatric patients (more sensitive to effects);
difenoxin/atropine Children (more sensitive to effects, espcially

Down’s syndrome patients); Prostatic hyperpla-(dye-fen-ox-in/a-troe-peen)
sia; Pregnancy, lactation, or children <12 yrMotofen
(safety not established for difenoxin/atropine inClassification
children <12 yr; diphenoxylate/atropine shouldTherapeutic: antidiarrheals
not be used in children <2 yr).Pharmacologic: anticholinergics

Adverse Reactions/Side EffectsSchedule V (diphenoxylate/atropine), IV
CNS: dizziness, confusion, drowsiness, head-(difenoxin/atropine)
ache, insomnia, nervousness. EENT: blurred vi-
sion, dry eyes. CV: tachycardia. GI:Pregnancy Category C
constipation, dry mouth, epigastric distress,
ileus, nausea, vomiting. GU: urinary retention.Indications

Adjunctive therapy in the treatment of diarrhea. Derm: flushing.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions ● Diphenoxylate/atropine may cause increased
Drug-Drug: Additive CNS depression with oth- serum amylase concentrations.
er CNS depressants including alcohol, anti- Potential Nursing Diagnosishistamines, opioid analgesics, and seda-

Diarrhea (Indications)tive/hypnotics. Additive anticholinergic
Constipation (Side Effects)properties with other drugs having anticho-

linergic properties, including tricyclic anti- Implementation
depressants and disopyramide. Use with ● Do not confuse Lomotil with Lamictal (la-
MAO inhibitors may result in hypertensive montrigine) or Lamisil (terbinafine).
crisis. ● Risk of dependence increases with high-dose,
Drug-Natural Products: Increased anticho- long-term use. Atropine has been added to
linergic effects with angel’s trumpet, jimson discourage abuse.
weed, and scopolia.

● PO: Diphenoxylate/atropine tablets may be
Route/Dosage administered with food if GI irritation occurs.

Tablets may be crushed and administeredDifenoxin/Atropine
with patient’s fluid of choice. Use calibratedDoses given are in terms of difenoxin—each
measuring device for liquid preparations.tablet contains 1 mg difenoxin with 0.025 mg of

Patient/Family Teachingatropine.
PO (Adults): 2 tablets initially, then 1 tablet af- ● Instruct patient to take medication exactly as
ter each loose stool or every 3–4 hr as needed directed. Do not take more than the pre-
(not to exceed 8 tablets/day). scribed amount because of the habit-forming

potential and risk of overdose in children. IfDiphenoxylate/Atropine
on a scheduled dosing regimen, missed dosesAdult doses given are in terms of diphenoxy-
should be taken as soon as possible unless al-late—each tablet contains 2.5 mg diphenoxy-
most time for next dose. Do not double doses.late with 0.025 mg of atropine; pediatric doses

● Medication may cause drowsiness. Advise pa-are given in mg of diphenoxylate and in ml of di-
tient to avoid driving or other activities re-phenoxylate/atropine liquid; each 5 ml of liquid
quiring alertness until response to drug iscontains 2.5 mg diphenoxylate with 0.025 mg of
known.atropine.

PO (Adults): 5 mg 3–4 times daily initially, ● Advise patient that frequent mouth rinses,
then 5 mg once daily as needed (not to exceed good oral hygiene, and sugarless gum or can-
20 mg/day). dy may relieve dry mouth.
PO (Children): use liquid only—0.3–0.4 ● Caution patient to avoid alcohol and other
mg/kg/day in 4 divided doses. CNS depressants concurrently with this medi-

cation.Availability
● Advise patient to inform health care profes-Difenoxin/Atropine

sional of medication regimen prior to treat-Tablets: 1 mg difenoxin/0.025 mg atropine.
ment or surgery.Diphenoxylate/Atropine

● Instruct patient to notify health care profes-Tablets: 2.5 mg diphenoxylate/0.025 mg atro-
sional if diarrhea persists or if fever, abdomi-pine. Liquid (cherry flavor): 2.5 mg diphe-
nal pain, or palpitations occur.noxylate/0.025 mg atropine per 5 ml.

Evaluation/Desired Outcomes
NURSING IMPLICATIONS

● Decrease in diarrhea. Treatment of acute di-
arrhea should be continued for 24–36 hr be-Assessment
fore it is considered ineffective.● Assess the frequency and consistency of

stools and bowel sounds prior to and
throughout therapy. dipyridamole

● Assess patient’s fluid and electrolyte balance
(dye-peer-id-a-mole)and skin turgor for dehydration.
�Apo-Dipyridamole, Dipridacot,● Lab Test Considerations: Liver function
�Novodipiradol, Persantine, Per-tests should be evaluated periodically during

prolonged therapy. santine IV
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Adverse Reactions/Side Effects
Classification CNS: dizziness, headache, syncope; IV only—Therapeutic: antiplatelet agents, diagnostic

transient cerebral ischemia, weakness. Resp:agents (coronary vasodilators)
IV only— bronchospasm. CV: IV only— MI, hy-Pharmacologic: platelet adhesion in-

hibitors potension, arrhythmias, flushing. GI: nausea, Ddiarrhea, GI upset, vomiting. Derm: rash.
Pregnancy Category B

Interactions
Drug-Drug: Additive effects with aspirin onIndications
platelet aggregation. Risk of bleeding may be �PO: Prevention of thromboembolism in patients
when used with anticoagulants, thrombolyt-with prosthetic heart valves (with warfarin).
ic agents, NSAIDs, cefoperazone,Maintains patency after surgical grafting proce-
cefotetan, valproic acid, or sulfinpyrazone.dures, including coronary artery bypass (with
� risk of hypotension with alcohol. Theo-aspirin). IV: As an alternative to exercise in
phylline may negate the effects of dipyridamolemyocardial perfusion scintigraphy (cardiac
during diagnostic thallium imaging.stress testing with radiotracer imaging).
Route/DosageAction
PO (Adults): 225–400 mg/day in 3–4 dividedPO: Decreases platelet aggregation by inhibiting
doses.the enzyme phosphodiesterase. IV: Produces
IV (Adults): 570 mcg/kg; maximum dose 60coronary vasodilation by inhibiting adenosine
mg.uptake. Therapeutic Effects: PO: Inhibition of

platelet aggregation and subsequent thrombo- Availability (generic available)
embolic events. IV: In diagnostic thallium imag- Tablets: 25 mg, 50 mg, 75 mg, �100 mg. In-
ing, dipyridamole dilates normal coronary arte- jection: 5 mg/ml in 2-ml and 10-ml vials. In
ries, reducing flow to vessels that are narrowed combination with: aspirin (Aggrenox). See
and causing abnormal thallium distribution. Appendix B.
Pharmacokinetics

NURSING IMPLICATIONSAbsorption: Moderately absorbed (30–60%)
after oral administration. AssessmentDistribution: Widely distributed. Crosses the

● PO: Monitor blood pressure and pulse be-placenta; enters breast milk.
fore instituting therapy and regularly duringMetabolism and Excretion: Metabolized by
period of dosage adjustment. Geri: Assessthe liver; excreted in the bile.
geriatric patients for orthostatic hypotension.Half-life: 10 hr.

● IV: Monitor vital signs during and for 10–15
min after infusion. Obtain ECG in at least 1TIME/ACTION PROFILE (PO = antiplatelet
lead. If severe chest pain or bronchospasmactivity, IV = coronary vasodilation)
occurs, administer IV aminophylline 50–250

ROUTE ONSET PEAK DURATION mg at a rate of 50–100 mg over 30–60 sec. If
PO unknown unknown unknown hypotension is severe, place patient in a su-
IV unknown 6.5 min† 30 min pine position with head tilting down. If chest

pain is unrelieved with aminophylline 250†From start of infusion
mg, administer nitroglycerin SL. If chest painContraindications/Precautions is still unrelieved, treat as myocardial in-Contraindicated in: Hypersensitivity. farction.Use Cautiously in: Hypotensive patients; Geri:

● Lab Test Considerations: Bleeding timeAppears on Beers list. Geriatric patients may be
should be monitored periodically throughoutmore susceptible to orthostatic hypotension.
therapy.Patients with platelet defects; Pregnancy (al-

Potential Nursing Diagnosesthough safety not established, has been used
Decreased cardiac output (Indications)without harm during pregnancy); Lactation or

children <12 yr (safety not established). Acute pain (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation ● Coronary vasodilation in thallium myocardial
● PO: Administer with a full glass of water at perfusion imaging.

least 1 hr before or 2 hr after meals for faster
absorption. If GI irritation occurs, may be ad-

disopyramideministered with or immediately after meals.
(dye-soe-peer-a-mide)Tablets may be crushed and mixed with food

if patient has difficulty swallowing. Pharma- Norpace, Norpace CR, �Rythmo-
cist may make a suspension. dan, �Rythmodan-LA
IV Administration Classification

Therapeutic: antiarrhythmics (class I)● Intermittent Infusion: Diluent: Dilute in
at least a 1:2 ratio of 0.45% NaCl, 0.9% NaCl,

Pregnancy Category Cor D5W for a total volume of 20–50 ml. Undi-
luted dipyridamole may cause venous irrita-

Indicationstion. Rate: Infuse over 4 min.
Suppression/prevention of unifocal and multifo-

● Y-Site Compatibility: No information
cal PVCs, paired PVCs, and ventricular tachycar-available.
dia. Unlabeled uses: Treatment/prevention of

Patient/Family Teaching supraventricular tachyarrhythmias.
● PO: Instruct patient to take medication at

Actionevenly spaced intervals as directed. Take
Decreases myocardial excitability and conduc-missed doses as soon as remembered unless
tion velocity. Has anticholinergic properties. Lit-the next scheduled dose is within 4 hr. Do not
tle effect on heart rate but has a direct negativedouble doses. Benefit of medication may not
inotropic effect. Therapeutic Effects: Sup-be apparent to patient; encourage patient to
pression of ventricular arrhythmias.continue taking medication as directed.

● Caution patient to change positions slowly to Pharmacokinetics
minimize orthostatic hypotension. Absorption: Well absorbed from the GI tract.

● Advise patient to avoid the use of alcohol, as it Distribution: Widely distributed; enters breast
may potentiate the hypotensive effects. Tobac- milk.
co products should also be avoided because Metabolism and Excretion: Metabolized by
nicotine causes vasoconstriction. the liver; 10% excreted unchanged in the feces,

● Advise patient to consult health care profes- 50% excreted unchanged by the kidneys.
sional before taking OTC medications con- Half-life: 8–18 hr (increased in hepatic or re-
currently with this medication. Aspirin should nal impairment).
be taken only if directed and only in dose pre-

TIME/ACTION PROFILE (antiarrhythmicscribed. Advise patient to discuss alternatives
effects)for pain relief or fever.

● Instruct patient to notify health care profes-
ROUTE ONSET PEAK DURATIONsional if unusual bleeding or bruising occurs.
PO 0.5–3.5 hr 2.5 hr 1.5–8.5 hrConcurrent use of aspirin or warfarin may in-
PO-CR 0.5–3.5 hr 4.9 hr 12 hrcrease risk of bleeding but is commonly used

with specific indications. Contraindications/Precautions
● Advise patient to notify health care profes- Contraindicated in: Hypersensitivity; Cardio-

sional of medication regimen and whether genic shock; 2nd-degree and 3rd-degree heart
using concurrent aspirin or warfarin therapy. block; Sick sinus syndrome (without a pace-

● IV: Instruct patient to notify health care pro- maker).
fessional immediately if dyspnea or chest pain Use Cautiously in: CHF or left ventricular dys-
occurs. function (dosage reduction recommended);

Evaluation/Desired Outcomes Hepatic or renal insufficiency (dosage reduc-
● Prevention of postoperative thromboembolic tion recommended if CCr ≤40 ml/min); Prostat-

complications associated with prosthetic ic enlargement; Myasthenia gravis; Glaucoma;
heart valves. Geri: Appears on Beers list. May induce heart

● Maintenance of patency after surgical graft failure in elderly patients; Children, pregnancy,
procedures. or lactation (safety not established).
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Adverse Reactions/Side Effects Availability (generic available)
CNS: dizziness, fatigue, headache. EENT: Capsules: 100 mg, 150 mg. Extended-re-
blurred vision, dry eyes, dry throat. CV: CHF, ar- lease capsules: 100 mg, 150 mg. Extended-
rhythmias, AV block, dyspnea, edema, hypoten- release tablets: �150 mg. Injection: �10
sion. GI: constipation, dry mouth, abdominal mg/ml. Dpain, flatulence, nausea. GU: urinary hesitancy,

NURSING IMPLICATIONSurinary retention. Endo: hypoglycemia. Misc:
impaired temperature regulation. Assessment
Interactions ● Monitor blood pressure, pulse, and ECG be-
Drug-Drug: May potentiate anticoagulant ef- fore and routinely throughout therapy. Check
fect of warfarin. Rifampin, phenobarbital, pulse before administering medication; with-
and phenytoin may decrease blood levels and hold and notify physician or other health care
effectiveness. Cimetidine or erythromycin professional if <60 or >120 bpm or if
may decrease metabolism and increase blood changes in rhythm.
levels. May have additive toxic cardiac effects

● Monitor intake and output ratios and daily
when used with other antiarrhythmics (pro- weight; assess for edema and urinary reten-
longed conduction and decreased cardiac out- tion daily.
put), especially verapamil—avoid using diso-

● Assess patient for signs of congestive heart
pyramide for 48 hr before or 24 hr after. failure (peripheral edema, rales/crackles,
Anticholinergic side effects may be additive with dyspnea, weight gain, jugular venous disten-
other drugs having anticholinergic proper- tion). Notify physician or other health care
ties, including antihistamines and tricyclic professional if these occur.
antidepressants. Increased risk of arrhyth-

● Lab Test Considerations: Renal and he-
mias with pimozide. patic functions and serum potassium levelsDrug-Natural Products: Increased anticho- should be evaluated periodically throughoutlinergic effects with angel’s trumpet, jimson therapy.weed, and scopolia.

● May cause elevated serum BUN, cholesterol,
Route/Dosage and triglyceride levels.
PO (Adults >50 kg): 150 mg q 6 hr (as imme- ● May cause decreased blood glucose concen-
diate-release capsules) or 300 mg q 12 hr (as trations.
CR or LA dosage form; not to exceed 800 mg/ Potential Nursing Diagnosesday).

Decreased cardiac output (Indications)PO (Adults <50 kg or Patients with Poor
Impaired oral mucous membrane (Side Effects)Left Ventricular Function): 100 mg q 6–8 hr

(as immediate-release capsules) or 200 mg q Implementation
12 hr (as CR or LA dosage form). ● When changing from quinidine sulfate or
PO (Children 12–18 yr): 6–15 mg/kg daily, procainamide to disopyramide, regular
in divided doses q 6 hr. maintenance dose of disopyramide may be
PO (Children 4–12 yr): 10–15 mg/kg daily in given 6–12 hr after last dose of quinidine sul-
divided doses q 6 hr. fate or 3–6 hr after last dose of procain-
PO (Children 1–4 yr): 10–20 mg/kg daily in amide.
divided doses q 6 hr. ● Extended-release form (CR or LA formula-
PO (Children <1 yr): 10–30 mg/kg daily in tions) is indicated for maintenance therapy
divided doses q 6 hr. only. When changing from regular form to ex-

tended-release forms, give the first dose ofRenal Impairment
extended-release form 6 hr after the last reg-PO (Adults): CCr >40 ml/min or patients
ular dose.with hepatic impairment—100 mg q 6 hr;

● PO: Administer medication on an emptyCCr 30–40 ml/min—100 mg q 8 hr; CCr 15–
stomach, 1 hr before or 2 hr after meals. CR30 ml/min—100 mg q 12 hr; CCr <15 ml/
and LA forms must be swallowed whole; domin—100 mg q 24 hr as immediate-release

dosage form. not break open, crush, or chew.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Pharmacist may prepare a suspension with Classification
100-mg capsules and cherry syrup. Therapeutic: diuretics

Pharmacologic: potassium-sparing di-
Patient/Family Teaching uretics
● Advise patient to take medication around the

Pregnancy Category B (amiloride), Cclock, exactly as directed. Do not discontinue
(spironolactone, triamterene)medication without consulting health care

professional. If a dose is missed, take as soon
Indicationsas remembered unless within 4 hr of next
Counteract potassium loss caused by other di-dose. Do not double doses.
uretics. Used with other agents (thiazides) to

● Medication may cause dizziness. Caution pa-
treat edema or hypertension. Primary hyperal-tients to avoid driving or other activities re-
dosteronism (spironolactone only). Unla-quiring alertness until response to medica- beled uses: Spironolactone: Management of

tion is known. CHF (low doses).
● Instruct patient to change positions slowly to

Actionminimize orthostatic hypotension.
Inhibition of sodium reabsorption in the kidney

● Advise patient that frequent mouth rinses,
while saving potassium and hydrogen ions (spi-good oral hygiene, and sugarless gum or can-
ronolactone achieves this effect by antagonizingdy may help relieve dry mouth.
aldosterone receptors). Therapeutic Effects:

● Caution patient to avoid extremes of tempera- Weak diuretic and antihypertensive response
ture, because this medication may cause im- when compared with other diuretics. Conserva-
pairment of body temperature regulation. Pa- tion of potassium.
tient should use sunscreen and protective

Pharmacokineticsclothing to prevent photosensitivity reactions.
Absorption: Amiloride—30–90% absorbed;

● Advise patient to consult health care profes-
spironolactone—>90% absorbed; triamter-sional before taking OTC medications or al-
ene—30–70% absorbed.cohol concurrently with this medication. Distribution: Amiloride and triamterene—

● If constipation becomes a problem, advise widely distributed; all crosses the placenta and
patient that increasing bulk and fluids in the enter breast milk.
diet and exercising may minimize consti- Protein Binding: spironolactone >90%.
pation. Metabolism and Excretion: Amiloride—

● Instruct patient to notify health care profes- 50% eliminated unchanged in urine, 40% ex-
sional if dry mouth, difficult urination, consti- creted in the feces; spironolactone—convert-
pation, or blurred vision persists. ed by the liver to its active diuretic compound

(canrenone); triamterene—80% metabolized
Evaluation/Desired Outcomes by the liver, some excretion of unchanged drug.
● Suppression of PVCs and ventricular tachy- Half-life: Amiloride—6–9 hr; spironolac-

cardia. tone—78–84 min (spironolactone); 13–24 hr
(canrenone); triamterene—1.7–2.5 hr.● Prevention of further arrhythmias.

TIME/ACTION PROFILE (diuretic effect)
DIURETICS (POTASSIUM-

ROUTE ONSET PEAK DURATIONSPARING)
Amiloride 2 hr† 6–10 hr† 24 hr†

amiloride (a-mill-oh-ride) Spirono- unknown 2–3 days‡ 2–3 days‡
lactone�Apo-Amiloride, �Midamor

Triamterene 2–4 hr† 1–several 7–9 hr†
spironolactone days‡

(speer-oh-no-lak-tone) †Single doseAldactone, �Novospiroton ‡Multiple doses

triamterene (trye-am-ter-een) Contraindications/Precautions
Dyrenium Contraindicated in: Hypersensitivity; Hyper-

kalemia; Anuria; Acute renal insufficiency; Sig-
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nificant renal dysfunction (CCr ≤30 ml/min or 3.3 mg/kg/day or 100 mg/day) (unlabeled use).
Diagnosis of primary hyperaldosteronism—SCr >2.5 mg/dl).
125–375 mg/m2/day in 1–2 divided doses (un-Use Cautiously in: Hepatic dysfunction; Geri:
labeled use).Elderly (presence of age-related renal dysfunc-
PO (Neonates): 1–3 mg/kg/day in 1–2 dividedtion may lead to � risk of hyperkalemia); Dia- Ddoses.betes (� risk of hyperkalemia); History of gout

or kidney stones (triamterene only); Concur- Triamterene
rent use of potassium supplements or potassi-

PO (Adults): HTN—100 mg twice daily (not toum-containing salt substitutes; OB, Lactation,
exceed 300 mg/day; lower doses in combina-Pedi, Pregnancy, lactation, or children (safety
tion products).not established).
PO (Children): HTN—1–2 mg/kg/day in 2 di-

Adverse Reactions/Side Effects vided doses; should not exceed 4 mg/kg/day or
CNS: dizziness; spironolactone only— clumsi- 300 mg/day.
ness, headache. CV: arrhythmias. GI: amilo-

Availabilityride— constipation, nausea, vomiting. GU: spi-
Amilorideronolactone-— erectile dysfunction;
Tablets: 5 mg. In combination with: hy-triamterene-— nephrolithiasis. Derm: triam-
drochlorothiazide (�Moduret, �Novamilor).terene— photosensitivity. Endo: spironolac-
See Appendix B.tone— breast tenderness, gynecomastia, irreg-

ular menses, voice deepening. F and E: Spironolactone
hyperkalemia, hyponatremia. Hemat: spirono- Tablets: 25 mg, 50 mg, 100 mg. In combina-
lactone— agranulocytosis; triamterene-— tion with: hydrochlorothiazide (Aldactazide,
hemolytic anemia, thrombocytopenia. MS: �Apo-Spirozide, Spirazide). See Appendix B.
muscle cramps. Misc: allergic reactions. Triamterene
Interactions Capsules: 50 mg, 100 mg. In combination
Drug-Drug: � hypotension with acute inges- with: hydrochlorothiazide (Apo-Triazide, Dya-
tion of alcohol, other antihypertensives, or zide, Maxzide, �Novo-Triamzide, �Nu-Tria-
nitrates. Use with ACE inhibitors, angioten- zide, �ro-Triazide, �Riva-Zide). See Appendix
sin II receptor antagonists, NSAIDS, potas- B.
sium supplements, cyclosporine, or tacro-

NURSING IMPLICATIONSlimus � risk of hyperkalemia. May � levels/
risk of toxicity from lithium. Effectiveness may Assessmentbe � by NSAIDs. Spironolactone may � ef-

● Monitor intake and output ratios and dailyfects of digoxin.
weight during therapy.

Route/Dosage ● If medication is given as an adjunct to antihy-
pertensive therapy, monitor blood pressureAmiloride
before administering.PO (Adults): HTN—5–10 mg/day (up to 20

● Monitor response of signs and symptoms ofmg).
hypokalemia (weakness, fatigue, U wave onPO (Children 1–17 yr): 0.4–0.625 mg/kg/
ECG, arrhythmias, polyuria, polydipsia). Ass-day (maximum = 20 mg/day) (unlabeled use).
ess patient frequently for development of hy-

Spironolactone perkalemia (fatigue, muscle weakness, par-
PO (Adults): Edema—25–200 mg/day in 1–2 esthesia, confusion, dyspnea, ECG changes,
divided doses. HTN—50–100 mg/day in 1–2 cardiac arrhythmias). Patients who have dia-
divided doses. Diuretic-induced hypokale- betes mellitus or kidney disease and geriatric
mia—25–100 mg/day in 1–2 divided doses. patients are at increased risk of developing
Diagnosis of primary hyperaldosteronism— these symptoms.
100–400 mg/day in 1–2 divided doses. CHF— ● Periodic ECGs are recommended in patients
12.5–25 mg/day (unlabeled use). receiving prolonged therapy.
PO (Children 1–17 yr): Diuretic, HTN 1 mg/ ● Lab Test Considerations: Serum potassi-
kg/day in 1–2 divided doses (should not exceed um levels should be evaluated before and

� = Canadian drug name.
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routinely during therapy. Withhold drug and ● Advise patient to notify health care profes-
notify physician or other health care profes- sional if muscle weakness or cramps; fatigue;
sional if patient becomes hyperkalemic. or severe nausea, vomiting, or diarrhea

● Monitor BUN, serum creatinine, and electro- occurs.
lytes before and periodically during therapy. ● Emphasize the need for follow-up exams to
May cause � serum magnesium, BUN, creat- monitor progress.
inine, potassium, and urinary calcium excre- ● Hypertension: Reinforce need to continue
tion levels. May also cause � sodium levels. additional therapies for hypertension (weight

● Discontinue potassium-sparing diuretics 3 loss, restricted sodium intake, stress reduc-
days before a glucose tolerance test because tion, moderation of alcohol intake, regular
of risk of severe hyperkalemia. exercise, and cessation of smoking). Medica-

● Spironolactone may cause false � of plas- tion helps control, but does not cure, hyper-
ma cortisol concentrations. Spironolactone tension.should be withdrawn 4–7 days before test.

● Teach patient and family the correct tech-
● Monitor platelet count and total and differen-

nique for checking blood pressure weekly.tial leukocyte count periodically during ther-
Evaluation/Desired Outcomesapy in patients taking triamterene.
● Increase in diuresis and decrease in edemaPotential Nursing Diagnoses

while maintaining serum potassium level inExcess fluid volume (Indications)
an acceptable range.

Implementation
● Decrease in blood pressure.

● PO: Administer in AM to avoid interrupting
● Prevention of hypokalemia in patients taking

sleep pattern. diuretics.
● Administer with food or milk to minimize gas-

● Treatment of hyperaldosteronism.tric irritation and to increase bioavailability.
● Triamterene capsules may be opened and

contents mixed with food or fluids for pa- DIURETICS (THIAZIDE)
tients with difficulty swallowing.

chlorothiazidePatient/Family Teaching (klor-oh-thye-a-zide)
● Emphasize the importance of continuing to Diuril, Sodium Diuriltake this medication, even if feeling well. In-

chlorthalidone (thiazide–like)struct patient to take medication at the same
(klor-thal-i-doan)time each day. Take missed doses as soon as

remembered unless almost time for next �Apo-Chlorthalidone, Thalitone
dose. Do not double doses. hydrochlorothiazide

● Caution patient to avoid salt substitutes and (hye-droe-klor-oh-thye-a-zide)foods that contain high levels of potassium or
�Apo-Hydro, �Bio-Hydrochloro-sodium unless prescribed by health care pro- thiazide, �DOM-Hydrochlorothia-fessional.
zide, Esedrix, Microzide, �Novo-

● May cause dizziness. Caution patient to avoid
Hydrazide, �Nu-Hydro, Oretic,driving or other activities requiring alertness
�PHL-Hydrochlorothiazide,until response to medication is known.
�PMS-Hydrochlorothiazide, �U-● Advise patient to consult with health care pro-
rozidefessional before taking any OTC deconges-

tants, cough or cold preparations, or appetite Classification
suppressants concurrently with this medica- Therapeutic: antihypertensives, diuretics
tion because of potential for increased blood Pharmacologic: thiazide diuretics
pressure.

Pregnancy Category B (chlorthalidone,
● Advise patients taking triamterene to use

hydrochlorothiazide), C (chlorothiazide)sunscreen and protective clothing to prevent
photosensitivity reactions.

Indications● Instruct patient to notify health care profes-
Management of mild to moderate hypertension.sional of medication regimen before treat-

ment or surgery. Treatment of edema associated with: CHF, Renal

Copyright © 2008 by F.A. Davis



DIURETICS (THIAZIDE) 435

dysfunction, Cirrhosis, Glucocorticoid therapy, and E: hypokalemia, dehydration, hypercalce-
Estrogen therapy. mia, hypochloremic alkalosis, hypomagnese-

mia, hyponatremia, hypophosphatemia, hypo-Action
volemia. Hemat: thrombocytopenia. Metab:Increases excretion of sodium and water by in-
hypercholesterolemia, hyperuricemia. MS:hibiting sodium reabsorption in the distal tu- D
muscle cramps.bule. Promotes excretion of chloride, potassi-

um, magnesium, and bicarbonate. May produce Interactions
arteriolar dilation. Therapeutic Effects: Low- Drug-Drug: Additive hypotension with other
ering of blood pressure in hypertensive patients antihypertensives, acute ingestion of
and diuresis with mobilization of edema. alcohol, or nitrates. Additive hypokalemia

with corticosteroids, amphotericin B, pi-Pharmacokinetics
peracillin, or ticarcillin. � excretion ofAbsorption: All are rapidly absorbed after oral
lithium. Cholestyramine or colestipol �administration.
absorption. Hypokalemia � risk of digoxinDistribution: All cross the placenta and enter

breast milk. toxicity. NSAIDs may � effectiveness.
Metabolism and Excretion: All are excreted Route/Dosage
mainly unchanged by the kidneys. When used as a diuretic in adults, generally giv-
Half-life: Chlorothiazide—1–2 hr; chlorthal- en daily, but may be given every other day or 2–
idone—35–50 hr; hydrochlorothiazide—6– 3 days/week.
15 hr.

Chlorothiazide
TIME/ACTION PROFILE (diuretic effect)

PO (Adults): 125 mg–2 g/day in 1–2 divided
ROUTE ONSET PEAK DURATION doses.

PO (Children >6 mos): 20 mg/kg/day in 1–2Chlorothia- 2 hr 4 hr 6–12 hr
divided doses (maximum dose = 1 g/day).zide PO

Chlorothia- 15 min 30 min 2 hr PO (Neonates ≤6 mo): 10–20 mg/kg q 12 hr
zide IV (maximum dose = 375 mg/day).

Chlorthal- 2 hr 2 hr 48–72 hr IV (Adults): 500 mg–1 g/day in 1–2 dividedidone
doses.Hydrochloro- 2 hr 3–6 hr 6–12 hr
IV (Children >6 mos): 4 mg/kg/day in 1–2thiazide†

divided doses (maximum dose = 20 mg/kg/†Onset of antihypertensive effect is 3–4 days and does not
day) (unlabeled use).become maximal for 7–14 days of dosing
IV (Neonates ≤6 mo): 1–4 mg/kg q 12 hr

Contraindications/Precautions (maximum dose = 20 mg/kg/day) (unlabeled
Contraindicated in: Hypersensitivity (cross- use).
sensitivity with other thiazides or sulfonamides

Chlorthalidonemay exist); Some products contain tartrazine
and should be avoided in patients with known PO (Adults): 12.5–100 mg once daily (daily
intolerance; Anuria; Lactation. doses above 25 mg are associated with greater
Use Cautiously in: Renal or hepatic impair- likelihood of electrolyte abnormalities).
ment; OB: Pregnancy (jaundice or thrombocy-

Hydrochlorothiazidetopenia may be seen in the newborn); Pedi:
Avoid use of hydrochlorothiazide oral solution PO (Adults): 12.5–100 mg/day in 1–2 divided
in neonates (contains sodium benzoate, a me- doses (up to 200 mg/day); not to exceed 50 mg/
tabolite of benzyl alcohol, which causes fetal day for hypertension; daily doses above 25 mg
gasping syndrome). are associated with greater likelihood of elec-

trolyte abnormalities.Adverse Reactions/Side Effects
PO (Children >6 mo): 1–3 mg/kg/day in 2 di-CNS: dizziness, drowsiness, lethargy, weakness.
vided doses (not to exceed 37.5 mg/day).CV: hypotension. GI: anorexia, cramping, hepa-
PO (Children <6 mo): 1–3 mg/kg/day in 2 di-titis, nausea, pancreatitis, vomiting. Derm: pho-

tosensitivity, rashes. Endo: hyperglycemia. F vided doses.

� = Canadian drug name.
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Availability Implementation
● Administer in the morning to prevent disrup-Chlorothiazide

tion of sleep cycle.Tablets: 250 mg, 500 mg. Oral suspension:
● Intermittent dose schedule may be used for250 mg/5 ml. Powder for injection: 500 mg.

continued control of edema.
Chlorthalidone

● PO: May give with food or milk to minimize
Tablets: 25 mg, 50 mg, 100 mg. In combina- GI irritation. Tablets may be crushed and
tion with: atenolol (Tenoretic), clonidine mixed with fluid to facilitate swallowing.
(Clorpres). See Appendix B.

IV Administration
Hydrochlorothiazide

● Intermittent Infusion: Diluent: Reconsti-Tablets: 25 mg, 50 mg. Capsules: 12.5 mg. tute chlorothiazide with at least 18 ml of ster-Oral solution: 10 mg/ml, 100 mg/ml. In ile water for injection. Shake to dissolve. Sta-combination with: numerous antihyperten- ble for 24 hr at room temperature. May be
sive agents. See Appendix B. given undiluted or may be diluted further with

D5W or 0.9% NaCl. Concentration: Up toNURSING IMPLICATIONS
28 mg/ml. Rate: If administered undiluted

Assessment may give by direct IV over 3–5 min. If diluted,
● Monitor blood pressure, intake, output, and may run over 30 min.

daily weight and assess feet, legs, and sacral Patient/Family Teaching
area for edema daily.

● Instruct patient to take this medication at the
● Assess patient, especially if taking digoxin, for same time each day. If a dose is missed, take

anorexia, nausea, vomiting, muscle cramps, as soon as remembered but not just before
paresthesia, and confusion. Notify health care next dose is due. Do not double doses.
professional if these signs of electrolyte im-

● Instruct patient on use of calibrated dropper
balance occur. Patients taking digoxin are at for measuring hydrochlorothiazide concen-
risk of digoxin toxicity because of the potassi- trated oral solution.
um-depleting effect of the diuretic.

● Instruct patient to monitor weight biweekly
● If hypokalemia occurs, consideration may be and notify health care professional of signifi-

given to potassium supplements or � dose cant changes.
of diuretic.

● Caution patient to change positions slowly to
● Assess patient for allergy to sulfonamides. minimize orthostatic hypotension. This may
● Hypertension: Monitor blood pressure be- be potentiated by alcohol.

fore and periodically during therapy.
● Advise patient to use sunscreen and protec-

● Monitor frequency of prescription refills to tive clothing to prevent photosensitivity re-
determine compliance. actions.

● Lab Test Considerations: Monitor elec-
● Instruct patient to discuss dietary potassium

trolytes (especially potassium), blood glu- requirements with health care professional
cose, BUN, serum creatinine, and uric acid (see Appendix L).
levels before and periodically throughout

● Instruct patient to notify health care profes-
therapy. sional of medication regimen before treat-

● May cause � in serum and urine glucose in ment or surgery.
diabetic patients.

● Advise patient to report muscle weakness,
● May cause � in serum bilirubin, calcium, cramps, nausea, vomiting, diarrhea, or diz-

creatinine, and uric acid, and � in serum ziness to health care professional.
magnesium, potassium, sodium, and urinary

● Emphasize the importance of routine follow-
calcium concentrations. up exams.

● May cause � serum cholesterol, low-density
● Hypertension: Advise patients to continue

lipoprotein, and triglyceride concentrations. taking the medication even if feeling better.
Potential Nursing Diagnoses Medication controls, but does not cure, hy-
Excess fluid volume (Indications) pertension.
Risk for deficient fluid volume (Side Effects) ● Encourage patient to comply with additional
Deficient knowledge, related to medication reg- interventions for hypertension (weight reduc-
imen (Patient/Family Teaching) tion, low-sodium diet, regular exercise,
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smoking cessation, moderation of alcohol TIME/ACTION PROFILE (inotropic effects)
consumption, and stress management).

ROUTE ONSET PEAK DURATION
● Instruct patient and family in correct tech-

IV 1–2 min 10 min brief (min)nique for monitoring weekly blood pressure.
● Advise patient to consult health care profes- DContraindications/Precautions

sional before taking OTC medication, espe- Contraindicated in: Hypersensitivity to dobu-
cially cough or cold preparations, concur- tamine or bisulfites; Idiopathic hypertrophic
rently with this therapy. subaortic stenosis.

Use Cautiously in: History of hypertension
(increased risk of exaggerated pressor re-Evaluation/Desired Outcomes sponse); MI; Atrial fibrillation (pretreatment

● Decrease in blood pressure. with digitalis glycosides recommended); Histo-
● Increase in urine output. ry of ventricular atopic activity (may be exacer-
● Decrease in edema. bated); Hypovolemia (correct before adminis-

tration); Pregnancy or lactation (safety not
established); Children (has been used safely indivalproex sodium, See
children, although risk of tachycardia is in-VALPROATES.
creased).

Adverse Reactions/Side Effects
CNS: headache. Resp: shortness of breath. CV:HIGH ALERT
hypertension, increased heart rate, premature

DOBUTamine ventricular contractions, angina pectoris, ar-
rhythmias, hypotension, palpitations. GI: nau-(doe-byoo-ta-meen)
sea, vomiting. Local: phlebitis. Misc: hypersen-Dobutrex
sitivity reactions including skin rash, fever,

Classification bronchospasm or eosinophilia, nonanginal
Therapeutic: inotropics chest pain.
Pharmacologic: adrenergics

Interactions
Pregnancy Category B Drug-Drug: Use with nitroprusside may have

a synergistic effect on � cardiac output. Beta
blockers may negate the effect of dobutamine.
� risk of arrhythmias or hypertension withIndications
some anesthetics (cyclopropane, halo-Short-term (<48 hr) management of heart fail-
thane), MAO inhibitors, oxytocics, or tri-ure caused by depressed contractility from or-
cyclic antidepressants.ganic heart disease or surgical procedures.
Route/Dosage
IV (Adults and Children): Start with low infu-Action sion rates (0.5–1 mcg/kg/min), titrated at inter-

Stimulates beta1(myocardial)-adrenergic re- vals of a few minutes, guided by the patient’s re-
ceptors with relatively minor effect on heart rate sponse (range 2–20 mcg/kg/min, up to 40 mcg/
or peripheral blood vessels. Therapeutic Ef- kg/min).
fects: Increased cardiac output without signifi- Availability
cantly increased heart rate. Injection: 12.5 mg/ml in 20-, 40-, and 100-ml

vials. Premixed infusion: 250 mg/250 ml,
500 mg/500 ml, 500 mg/250 ml, 1000 mg/250Pharmacokinetics
ml.Absorption: Administered by IV infusion only,

resulting in complete bioavailability.
NURSING IMPLICATIONSDistribution: Unknown.

Metabolism and Excretion: Metabolized by Assessment
the liver and other tissues. ● Monitor blood pressure, heart rate, ECG, pul-
Half-life: 2 min. monary capillary wedge pressure (PCWP),

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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cardiac output, CVP, and urinary output con- ed so heart rate does not increase by >10% of
baseline.tinuously during the administration. Report

● Y-Site Compatibility: amifostine, amikacin,significant changes in vital signs or arrhyth-
amiodarone, anidulafungin, argatroban, atra-mias. Consult physician for parameters for
curium, atropine, aztreonam, bivalirudin, bu-pulse, blood pressure, or ECG changes for
metanide, calcium chloride, calcium gluco-adjusting dose or discontinuing medication.
nate, caspofungin, cimetidine, ciprofloxacin,● Palpate peripheral pulses and assess appear-
cisatracurium, cyclosporine, digoxin, cladri-ance of extremities routinely throughout do-
bine, dexmeditomidine, diazepam, diltiazem,butamine administration. Notify physician if
diphenhydramine, docetaxel, dopamine,quality of pulse deteriorates or if extremities
doxorubicin liposome, doxycycline, enalapri-become cold or mottled.
lat, epinephrine, eptifibatide, erythromycin,

● Lab Test Considerations: Monitor potas-
esmolol, etoposide phosphate, famotidine,sium concentrations during therapy; may
fenoldopam, fentanyl, fluconazole, gemcita-cause hypokalemia.
bine, gentamicin, granisetron, haloperidol,

● Monitor electrolytes, BUN, creatinine, and
hydromorphone, inamrinone, insulin, iso-prothrombin time weekly during prolonged
proterenol, labetalol, levofloxacin, lidocaine,therapy.
linezolid, lorazepam, magnesium sulfate,

● Toxicity and Overdose: If overdose oc-
meperidine, methylprednisolone sodiumcurs, reduction or discontinuation of therapy
succinate, metoclopramide, metoprolol, mil-is the only treatment necessary because of the
rinone, morphine, nafcillin, nicardipine, ni-short duration of dobutamine.
troglycerin, norepinephrine, ondansetron,

Potential Nursing Diagnoses oxaliplatin, palonosetron, pancuronium,
Decreased cardiac output (Indications) phenylephrine, potassium chloride, procain-
Ineffective tissue perfusion (Indications) amide, prochlorperazine, promethazine,

propofol, propranolol, protamine, ranitidine,Implementation
remifentanil, streptokinase, tacrolimus, theo-

● High Alert: IV vasoactive medications are
phylline, thiotepa, tigecycline, tirofiban, to-potentially dangerous. Have second practi-
bramycin, tolazoline, vancomycin, vasopres-tioner independently check original order,
sin, vecuronium, verapamil, voriconazole,dosage calculations, and infusion pump set-
zidovudine.tings. Do not confuse dobutamine with dop-

● Y-Site Incompatibility: acyclovir, alte-amine. If available as floor stock, store in sep-
plase, aminophylline, amphotericin B choles-arate areas.
teryl sulfate, ampicillin, ampicillin/sulbac-

● Correct hypovolemia with volume expanders
tam, amphotericin B, cefazolin, cefoxitin,before initiating dobutamine therapy.
ceftriaxone, cefuroxime, chloramphenicol,

● Administer into a large vein and assess ad-
ertapenem, foscarnet, ganciclovir, hydrocor-ministration site frequently. Extravasation tisone sodium succinate, indomethacin, keto-may cause pain and inflammation. rolac, lansoprazole, micafungin, pantopra-

IV Administration zole, pemetrexed, penicillin G potassium,
phenytoin, phytonadione, piperacillin/tazo-● Continuous Infusion: Diluent: Vials must
bactam, sodium bicarbonate, thiopental, ti-be diluted before use. Dilute 250–1000 mg in
carcillin/clavulanate, trimethoprim/sulfame-250–500 ml of D5W, 0.9% NaCl, 0.45% NaCl,
thoxazole, warfarin.D5/0.45% NaCl, D5/0.9% NaCl, or LR. Ad-

mixed infusions stable for 48 hr at room tem- Patient/Family Teaching
perature and 7 days if refrigerated. Premixed ● Explain to patient the rationale for instituting
infusions are already diluted and ready to this medication and the need for frequent
use. Concentration: 0.25–5 mg/ml. Rate: monitoring.
Based on patient’s weight (see Route/Dosage ● Advise patient to inform nurse immediately if
section). Administer via infusion pump to en- chest pain; dyspnea; or numbness, tingling,
sure precise amount delivered. Titrate to pa- or burning of extremities occurs.
tient response (heart rate, presence of ectop- ● Instruct patient to notify nurse immediately of
ic activity, blood pressure, urine output, CVP, pain or discomfort at the site of adminis-
PCWP, cardiac index). Dose should be titrat- tration.
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● Home Care Issues: Instruct caregiver on TIME/ACTION PROFILE (effect on blood
proper care of IV equipment. counts)

● Instruct caregiver to report signs of worsen-
ROUTE ONSET PEAK DURATIONing CHF (shortness of breath, orthopnea, de-
IV rapid 5–9 days 7 dayscreased exercise tolerance), abdominal pain, D

and nausea or vomiting to health care profes-
Contraindications/Precautionssional promptly.
Contraindicated in: Hypersensitivity; Hyper-
sensitivity to polysorbate 80; Known alcohol in-Evaluation/Desired Outcomes
tolerance; Neutrophil count <1500/mm3; Liver● Increase in cardiac output.
impairment (serum bilirubin >upper limit of● Improved hemodynamic parameters.
normal, ALT and/or AST >1.5 times upper limit

● Increased urine output.
of normal, with alkaline phosphatase >2.5
times upper limit of normal); OB: Pregnancy orHIGH ALERT
lactation.
Use Cautiously in: OB: Patients with child-docetaxel (doe-se-tax-el)
bearing potential.Taxotere
Adverse Reactions/Side EffectsClassification

Therapeutic: antineoplastics CNS: fatigue, weakness. Resp: bronchospasm.
Pharmacologic: taxoids CV: ASCITES, CARDIAC TAMPONADE, PERICARDIAL EFFUSION,

PULMONARY EDEMA, peripheral edema. GI:Pregnancy Category D
diarrhea, nausea, stomatitis, vomiting. Derm:
alopecia, rashes, dermatitis, desquamation,
edema, erythema, nail disorders. Hemat: ane-Indications
mia, thrombocytopenia, leukopenia. Local: in-Breast cancer (locally advanced/metastatic
jection site reactions. MS: myalgia, arthralgia.breast cancer or with doxorubicin and cyclo-
Neuro: neurosensory deficits, peripheral neu-phosphamide as adjuvant treatment of node-
ropathy. Misc: hypersensitivity reactions, in-positive disease). Non–small-cell lung cancer
cluding ANAPHYLAXIS.(locally advanced/metastatic) after failure on

platinum regimen or with platinum as initial Interactions
therapy). Advanced metastatic hormone-refrac- Drug-Drug: � bone marrow depression may
tory prostate cancer (with prednisone). Squa- occur with other antineoplastics or radia-
mous cell carcinoma of the head and neck (in- tion therapy. Cyclosporine, ketoconazole,
operable, locally advanced) with cisplatin and erythromycin, or troleandomycin may sig-
fluorouracil. nificantly alter the effects of docetaxel.

Route/DosageAction
IV (Adults): Breast cancer—60–100 mg/m2

Interferes with normal cellular microtubule
every 3 wk; Breast cancer adjuvant therapy—function required for interphase and mitosis.
75 mg/m2 every 3 wk for 6 cycles (with doxoru-Therapeutic Effects: Death of rapidly replicat-
bicin and cyclophosphamide); Non–small-celling cells, particularly malignant ones.
lung cancer—75 mg/m2 every 3 wk (alone or
with platinum); Prostate cancer—75 mg/m2

Pharmacokinetics
every 3 wk (with oral prednisone); SquamousAbsorption: IV administration results in com-
cell cancer—75 mg/m2 every 3 wks for 4 cyclesplete bioavailability.
(with cisplatin and fluorouracil).Distribution: Unknown.

Metabolism and Excretion: Extensively me- Availability
tabolized by the liver; metabolites undergo fecal Injection concentrate: 20 mg/0.5 ml polysor-
elimination. bate 80 with diluent (13% ethanol), 80 mg/2 ml
Half-life: 11.1 hr. polysorbate 80 with diluent (13% ethanol).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS ● Lab Test Considerations: Monitor CBC
and differential before each treatment. Fre-Assessment quently causes neutropenia (<2000 neutro-

● Monitor vital signs before and after adminis- phils/mm3); may require dose adjustment. If
tration. the neutrophil count is less than 1500/mm3,

● Assess infusion site for patency. Docetaxel is dose should be held. Neutropenia is revers-
not a vesicant. If extravasation occurs, dis- ible and not cumulative. The nadir is 8 days,
continue docetaxel immediately and aspirate with a duration of 7 days. May also cause
the IV needle. Apply cold compresses to the thrombocytopenia and anemia.
site for 24 hr.

● Monitor liver function studies (AST, ALT, al-
● Monitor for hypersensitivity reactions contin- kaline phosphatase, bilirubin) before each

uously during infusion. These are most com- cycle. Doses are usually held if levels are ele-
mon after the first and second doses of doce- vated.
taxel. Reactions may consist of

Potential Nursing Diagnosesbronchospasm, hypotension, and/or erythe-
Risk for infection (Adverse Reactions)ma. Mild to moderate reactions may be treat-
Risk for injury (Adverse Reactions)ed symptomatically and infusion slowed or
Implementationstopped until reaction subsides. Severe reac-
● High Alert: Fatalities have occurred withtions require discontinuation of therapy and

chemotherapeutic agents. Before administer-symptomatic treatment. Do not readminister
ing, clarify all ambiguous orders; double-docetaxel to patients with previous severe re-
check single, daily, and course-of-therapyactions. Severe edema may also occur. Weigh
dose limits; have second practitioner inde-patients before each treatment. Fluid accu-
pendently double-check original order, cal-mulation may result in edema, ascites, and
culations, and infusion pump settings. Do notpleural or pericardial effusions. Pretreatment
confuse Taxotere (docetaxel) with Taxol (pa-with corticosteroids (such as dexamethasone
clitaxel).8 mg PO twice daily for 5 days, starting 1 day

● Solution should be prepared in a biologicbefore docetaxel) is recommended to mini-
cabinet. Wear gloves, gown, and mask whilemize edema and hypersensitivity reactions.
handling medication. Discard IV equipmentPO furosemide may be used to treat edema.
in specially designated containers.● Monitor for bone marrow depression. Assess

for bleeding (bleeding gums, bruising, petec- IV Administration
hiae; guaiac stools, urine, and emesis) and ● Continuous Infusion: Diluent: Before di-
avoid IM injections and taking rectal temper- lution, allow vials to stand at room tempera-
atures if platelet count is low. Apply pressure ture for 5 min. Withdraw entire contents of
to venipuncture sites for 10 min. Assess for diluent vial and transfer to vial of docetaxel.
signs of infection during neutropenia. Anemia Rotate vial gently for 15 sec to mix. Do not
may occur. Monitor for increased fatigue, shake. Solution should be clear but may con-
dyspnea, and orthostatic hypotension. tain foam at top. Allow to stand for a few min-

● Assess patient for rash. May occur on feet or utes to allow foam to dissipate. All foam need
hands but may also occur on arms, face, or not dissipate before continuing preparation.
thorax, usually with pruritus. Rash usually oc- Concentration: To prepare the solution for
curs within 1 wk after infusion and resolves infusion, withdraw the required amount of 10
before next infusion. mg/ml solution into syringe and inject into

● Assess for development of neurosensory defi- 250 ml of 0.9% NaCl or D5W for a concentra-
cit (paresthesia, dysesthesia, pain, burning). tion of 0.3–0.9 mg/ml. Rotate infusion con-
May also cause weakness. Pyridoxine may be tainer to mix infusion thoroughly. Do not
used to minimize symptoms. Severe symp- administer solutions that are cloudy or con-
toms may require dose reduction or discon- tain a precipitate. Solution does not require
tinuation. an in-line filter. Dilute solutions are stable for

● Assess patient for arthralgia and myalgia, 8 hr if refrigerated or at room temperature.
which are usually relieved by nonopioid anal- Rate: Administer over 1 hr.
gesics but may be severe enough to require ● Y-Site Compatibility: acyclovir, amifostine,
treatment with opioid analgesics. amikacin, aminophylline, ampicillin, ampi-
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cillin/sulbactam, aztreonam, bumetanide, advise patient to use sponge brush and rinse
mouth with water after eating and drinking.buprenorphine, butorphanol, calcium gluco-

● Discuss with patient the possibility of hairnate, cefazolin, cefepime, cefotaxime, cefote-
loss. Complete hair loss usually begins after 1tan, cefoxitin, ceftazidime, ceftizoxime, ceftri-
or 2 treatments and is reversible after discon-axone, cefuroxime, chlorpromazine, Dtinuation of therapy. Explore copingcimetidine, ciprofloxacin, clindamycin, dexa-
strategies.methasone sodium phosphate, diphenhydra-

● Instruct patient not to receive any vaccina-mine, dobutamine, dopamine, doxycycline,
tions without advice of health care profes-droperidol, enalaprilat, famotidine, flucona-
sional.zole, furosemide, ganciclovir, gemcitabine,

● Emphasize the need for periodic lab tests togentamicin, granisetron, haloperidol, hepa-
monitor for side effects.rin, hydrocortisone, hydromorphone, imi-

Evaluation/Desired Outcomespenem/cilastatin, leucovorin, lorazepam, LR,
● Decrease in size or spread of malignancy inmagnesium sulfate, mannitol, meperidine,

women with advanced breast cancer.meropenem, mesna, metoclopramide, me-
● Decrease in size or spread of malignancy intronidazole, minocycline, morphine, ondan-

locally advanced or metastatic non–small-setron, oxaliplatin, palonosetron, peme-
cell lung cancer.trexed, piperacillin, piperacillin/tazobactam,

● Decreased size or spread of advanced meta-potassium chloride, prochlorperazine, pro-
static hormone-refractory prostate cancer.methazine, ranitidine, sodium bicarbonate,

ticarcillin/clavulanate, tobramycin, trimetho-
prim/sulfamethoxazole, vancomycin, zido- docosanol (doe-koe-sa-nole)
vudine. Abreva

● Y-Site Incompatibility: amphotericin B,
Classificationdoxorubicin liposome, methylprednisolone,
Therapeutic: antivirals (topical)nalbuphine.

● Additive Incompatibility: Information un- Pregnancy Category B
available. Do not admix with other drugs or
solutions. Indications

Treatment of recurrent oral-facial herpes sim-Patient/Family Teaching
plex (cold sores, fever blisters).● Advise patient to notify health care profes-

sional if fever >101°F; chills; sore throat; Action
signs of infection; bleeding gums; bruising; Prevents herpes simplex virus from entering
petechiae; or blood in urine, stool, or emesis cells by preventing viral particles from fusing
occurs. Caution patient to avoid crowds and with cell membranes. Therapeutic Effects:

Reduced healing time. Decreased duration ofpersons with known infections. Instruct pa-
symptoms (pain, burning, itching, tingling).tient to use soft toothbrush and electric razor.

● Patient should be cautioned not to drink alco- Pharmacokinetics
holic beverages or take products containing Absorption: Unknown.
aspirin or NSAIDs. Distribution: Unknown.

● Fatigue is a frequent side effect of docetaxel. Metabolism and Excretion: Unknown.
Advise patient that frequent rest periods and Half-life: Unknown.
pacing of activities may minimize fatigue.

TIME/ACTION PROFILE
● Instruct patient to notify health care profes-

sional if abdominal pain, yellow skin, ROUTE ONSET PEAK DURATION
weakness, paresthesia, gait disturbances, Topical unknown unknown unknown
swelling of the feet, or joint or muscle aches
occur. Contraindications/Precautions

● Instruct patient to inspect oral mucosa for Contraindicated in: Hypersensitivity to doco-
redness and ulceration. If mouth sores occur, sanol or any other components of the formula-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tion (benzyl alcohol, mineral oil, propylene gly- ● Advise patient to notify health care profes-
col, or sucrose). sional if lesions do not heal in 14 days or if
Use Cautiously in: Children <12 yr (safety not fever, rash, or swollen lymph nodes occur.
established); Pregnancy (use only if clearly Evaluation/Desired Outcomesneeded).

● Reduction in duration of symptoms (pain,
Adverse Reactions/Side Effects burning, itching, tingling) of herpes simplex
All local reactions occured at site of application virus episodes.
Local: acne, skin, itching, rash.

Interactions
DOCUSATE (dok-yoo-sate)Drug-Drug: None significant.
docusate calciumRoute/Dosage
DC Softgels, Dioctocal, Pro-Cal-Topical (Adults and Children ≥12 yr): Ap-
Sof, Sulfolax, Surfakply small amount 5 times daily to sores on lips

or face until healed. docusate sodium
Colace, Correctol Stool Softener,Availability
Soft Gels, Diocto, Docu, DocusoftCream: 10% cream in 2 g tubesOTC.
S, DOK, DOS Softgels, DOS,

NURSING IMPLICATIONS DOSS, DSS, Dulcolax Stool Soft-
ener, Ex-Lax Stool Softener, FleetAssessment
Sof-Lax, Modane Soft, Phillips Li-

● Assess skin lesions prior to and periodically
qui-Gels, Regulax-SS, �Regulex,throughout therapy.
Silace, Soflax, Stool Softener,

Potential Nursing Diagnoses Therevac SB
Impaired skin integrity, impaired (Indications)

ClassificationRisk for infection, high risk for (Indications)
Therapeutic: laxativesDeficient knowledge, related to disease pro-
Pharmacologic: stool softenerscesses and medication regimen (Patient/Family

Teaching) Pregnancy Category C
Implementation
● Topical: Cream should be applied to lesions Indications

5 times daily starting at the first sign of a sore PO: Prevention of constipation (in patients who
or blister. should avoid straining, such as after MI or rectal

surgery). Rect: Used as enema to soften fecalPatient/Family Teaching
impaction.● Instruct patient on correct technique for ap-

plication of docosanol. Cream should only be Action
applied to lips and face. Avoid application in Promotes incorporation of water into stool, re-
or near eyes. Emphasize handwashing follow- sulting in softer fecal mass. May also promote
ing application, or touching lesions to pre- electrolyte and water secretion into the colon.
vent spread to others or to other areas of the Therapeutic Effects: Softening and passage ofbody.

stool.
● Advise patient to begin application of docosa-

Pharmacokineticsnol at the first sign of a sore or blister, even
during prodromal stage (feeling of burning, Absorption: Small amounts may be absorbed
itching, tingling, or numbness). from the small intestine after oral administra-

● Inform patient that docosanol reduces dura- tion. Absorption from the rectum is not known.
tion of herpes simplex virus episodes but Distribution: Unknown.
does not cure virus. Viral reactivation may be Metabolism and Excretion: Amounts ab-
triggered by ultraviolet radiation or sun expo- sorbed after oral administration are eliminated
sure, stress, fatigue, chilling, and windburn. in bile.
Other possible triggers include fever, injury, Half-life: Unknown.
menstruation, dental work, and infectious
diseases (cold, flu).
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● Assess color, consistency, and amount ofTIME/ACTION PROFILE (softening of stool)
stool produced.

ROUTE ONSET PEAK DURATION
Potential Nursing Diagnoses

PO 24–48 unknown unknown Constipation (Indications)hr (up to
3–5 days) DImplementation

Rectal 2–15 min unknown unknown
● This medication does not stimulate intestinal

peristalsis.Contraindications/Precautions
● PO: Administer with a full glass of water orContraindicated in: Hypersensitivity; Abdomi-

juice. May be administered on an emptynal pain, nausea, or vomiting, especially when
stomach for more rapid results.associated with fever or other signs of an acute

● Oral solution may be diluted in milk or fruitabdomen.
juice to decrease bitter taste.Use Cautiously in: Excessive or prolonged use

● Do not administer within 2 hr of other laxa-may lead to dependence; Should not be used if
tives, especially mineral oil. May cause in-prompt results are desired; OB, Lactation: Has
creased absorption.been used safely.

Patient/Family TeachingAdverse Reactions/Side Effects
● Advise patients that laxatives should be usedEENT: throat irritation. GI: mild cramps.

only for short-term therapy. Long-term thera-Derm: rashes.
py may cause electrolyte imbalance and de-Interactions
pendence.Drug-Drug: None significant.

● Encourage patients to use other forms of
Route/Dosage bowel regulation, such as increasing bulk in

the diet, increasing fluid intake (6–8 fullDocusate Calcium
glasses/day), and increasing mobility. Nor-PO (Adults): 240 mg once daily.
mal bowel habits are variable and may varyDocusate Sodium
from 3 times/day to 3 times/wk.PO (Adults and Children >12 yr): 50–400

● Instruct patients with cardiac disease to avoidmg in 1–4 divided doses.
straining during bowel movements (ValsalvaPO (Children 6–12 yr): 40–150 mg in 1–4
maneuver).divided doses.

● Advise patient not to use laxatives whenPO (Children 3–6 yr): 20–60 mg in 1–4 di-
abdominal pain, nausea, vomiting, or fever isvided doses.
present.PO (Children <3 yr): 10–40 mg in 1–4 divid-

● Advise patient not to take docusate within 2 hred doses.
Rect (Adults): 50–100 mg or 1 unit containing of other laxatives.
283 mg docusate sodium, soft soap, and glycer- Evaluation/Desired Outcomes
in.

● A soft, formed bowel movement, usually with-
Availability (generic available) in 24–48 hr. Therapy may take 3–5 days for
Docusate Calcium results. Rectal dose forms produce results
Capsules: 240 mgOTC. within 2–15 min.
Docusate Sodium
Tablets: 100 mgOTC. Capsules: 50 mgOTC, 100

dofetilide (doe-fetil-ide)mgOTC, 120 mgOTC, 240 mgOTC, 250 mgOTC. Syrup:
20 mg/5 mlOTC. Liquid: 150 mg/15 mlOTC. Ene- Tikosyn
ma: 283 mg/5 mlOTC. In combination with:

Classificationstimulant laxativesOTC. See Appendix B.
Therapeutic: antiarrhythmics (class III)

NURSING IMPLICATIONS Pregnancy Category C
Assessment

Indications● Assess for abdominal distention, presence of
Maintenance of normal sinus rhythm (delay inbowel sounds, and usual pattern of bowel

function. time to recurrence of atrial fibrillation/atrial

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactionsflutter [AF/AFl]) in patients with AF/AFl lasting
Drug-Drug: Hydrochlorothiazide � dofe-more than one week, and who have been con-
tilide levels and the risk of QT prolongation withverted to normal sinus rhythm. For the conver-
arrhythmias; concurrent use is contraindicated.sion of atrial fibrillation and atrial flutter to nor-
Concurrent use of renal cation transport inhibi-mal sinus rhythm.
tors including cimetidine, trimethoprim,Action and ketoconazole increases blood levels and

Blocks cardiac ion channels responsible for the risk of serious arrhythmias and is contrain-
transport of potassium. Increases monophasic dicated. Amiloride, metformin, megestrol,
action potential duration. Increases effective re- prochlorperazine, and triamterene may
fractory period. Therapeutic Effects: Preven- have similar effects. Phenothiazines, tricyclic
tion of recurrent AF/AFl. Conversion of AF/AFl to antidepressants, some macrolides (includ-
normal sinus rhythm. ing erythromycin and telithromycin, and

fluoroquinolones may prolong QT intervalPharmacokinetics
and � risk of arrhythmias; concurrent use isAbsorption: Well absorbed (>90%) following
not recommended. Blood levels and risk of ar-oral administration.
rhythmias are also � by verapamil; concur-Distribution: Unknown.
rent use is contraindicated and a 2-day washoutMetabolism and Excretion: 80% excreted by
period is recommended). Inhibitors of the cyto-kidneys via cationic renal secretion, mostly as
chrome P450 system (CYP450 3A4 isoenzyme)unchanged drug; 20% excreted as inactive me-
including macrolide anti-infectives, azoletabolites; some metabolism in the liver via cyto-
antifungals, protease inhibitor antiretro-chrome P450 system (CYP3A4 isoenzyme).
virals, SSRI antidepressants, amiodarone,Half-life: 10 hr.
cannabinoids, diltiazem, nefazodone, qui-
nine, and zafirlukast may also � blood levelsTIME/ACTION PROFILE (blood levels)
and the risk of arrhythmias and concurrent use

ROUTE ONSET PEAK DURATION should be undertaken with caution. Should not
be used concurrently with other class I or IIIPO within hours 2-3 hr† 12-24 hr
antiarrhythmics due to increased risk of ar-

†Steady state levels are achieved after 2–3 days rhythmias. Phenothiazines and tricyclic an-
Contraindications/Precautions tidepressants also prolong QT interval and

should not be used concurrently with dofetilide.Contraindicated in: Hypersensitivity; Congen-
Hypokalemia or hypomagnesemia from potas-ital or acquired prolonged QT syndromes; Base-
sium-depleting diuretics increases the riskline QT interval or QTc of >440 msec (500
of arrhythmias; correct abnormalities prior tomsec in patients with ventricular conduction ab-
administration. Concurrent use of digoxin maynormalities); Creatinine clearance (CCr) <20
also increase the risk of arrhythmias.ml/min; Concurrent use of verapamil or agents
Drug-Food: Grapefruit juice may � levels;which inhibit the renal cation transport system
avoid concurrent use.including cimetidine, ketoconazole, trimetho-

prim, megestrol or prochlorperazine; Concur- Route/Dosage
rent use of hydrochlorothiazide; OB: Lactation Dosing should be adjusted according to renal
(use should be avoided). function and assessment of QT interval.

PO (Adults): Starting dose—500 mcg twiceUse Cautiously in: Underlying electrolyte ab-
daily; maintenance dose—250 mcg twice dailynormalities (increased risk of serious arrhyth-
(not to exceed 500 mcg twice daily).mias; correct prior to administration); CCr 20–

60 ml/min (dosage reduction recommended); Renal Impairment
Severe hepatic impairment; OB: Pregnancy (use PO (Adults): CCr 40–60 ml/min Starting
only when benefit to patient outweighs potential dose—250 mcg twice daily; maintenance
risk to fetus); Pedi: Children <18 yr (safety not dose—125 mcg twice daily; CCr 20–40 ml/min
established). Starting dose—125 mcg twice daily; mainte-

nance dose—125 mcg once daily.Adverse Reactions/Side Effects
CNS: dizziness, headache. CV: VENTRICULAR AR- Availability
RHYTHMIAS, chest pain, QT interval prolongation. Capsules: 125 mcg, 250 mcg, 500 mcg.
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NURSING IMPLICATIONS need for compliance with therapy, the poten-
tial for drug interactions, and the need for pe-Assessment riodic monitoring to minimize the risk of se-

● Monitor ECG, pulse, and blood pressure con- rious arrhythmias.
tinuously during initiation of therapy and for

● Instruct patient or family member on how to Dat least 3 days, then periodically during thera- take pulse. Advise patient to report changes inpy. Evaluate QTc prior to initiation of therapy pulse rate or rhythm to health care profes-and every 3 months during therapy. If QTc ex- sional.ceeds 440 msec (500 msec in patients with
● May cause dizziness. Caution patient to avoidventricular conduction abnormalities), dis-

driving or other activities requiring alertnesscontinue dofetilide and monitor patient until
until response to medication is known.QTc returns to baseline.

● Advise patient to inform health care profes-
● Assess the patient’s medication history in-

sional of medication regimen prior to treat-cluding OTC, Rx, and natural/herbal prod-
ment or surgery.ucts, with emphasis on those that interact

● Instruct patient not to take OTC medicationswith dofetilide (see Interactions).
with dofetilide without consulting health care

● Lab Test Considerations: Creatinine
professional.clearance must be calculated for all patients

● Advise patient to consult health care profes-prior to administration and every 3 months
sional immediately if they faint, become dizzy,during therapy.
or have fast heartbeats. If health care profes-

Potential Nursing Diagnoses sional is unavailable instruct patient to go to
Decreased cardiac output (Indications) nearest hospital emergency department, take

remaining dofetilide capsules, and showImplementation
them to the doctor or nurse. If symptoms as-● Dolfetilide must be initiated or reinitiated in a
sociated with altered electrolyte balance suchsetting that provides continuous ECG moni-
as excessive or prolonged diarrhea, sweating,toring and has personnel trained in the man-
or vomiting or loss of appetite or thirst occuragement of serious ventricular arrhythmias.
health care professional should also be noti-Due to the potential for life-threatening ven-
fied immediately.tricular arrhythmias, dofetilide is usually

used for patients with highly symptomatic AF/ ● Emphasize the importance of routine follow-
AFl. up exams to monitor progress.

● Patients with AF should be anticoagulated ac- Evaluation/Desired Outcomes
cording to usual protocol prior to electrical

● Prevention of recurrent AF/AFl.
or pharmacological cardioversion.

● Conversion of AF/AFl to normal sinus rhythm.
● Make sure patient has an adequate supply of

● If patients do not convert to normal sinus
dofetilide prior to discharge to prevent inter- rhythm within 24 hr of initiation of therapy,
ruption of therapy. electrical conversion should be considered.

● Patients should not be discharged from the
hospital within 12 hrs of electrical or phar-
macological conversion to normal sinus dolasetron (dol-a-se-tron)
rhythm. Anzemet

● PO: Administer at the same time each day
Classificationwithout regard to food.
Therapeutic: antiemetics

Patient/Family Teaching Pharmacologic: 5-HT3 antagonists
● Instruct patient to take medication as direct-

Pregnancy Category Bed, even if feeling well. If a dose is missed, do
not double next dose. Take next dose at usual

Indicationstime.
Prevention of nausea and vomiting associated● Patient should read the patient package insert
with emetogenic chemotherapy. Prevention andprior to initiation of therapy and reread it

each time therapy is renewed. Emphasize the treatment of postoperative nausea/vomiting.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action IV (Adults and Children ≥2 yr): 1.8 mg/kg
Blocks the effects of serotonin at receptor sites given 30 min before chemotherapy (usual dose
(selective antagonist) located in vagal nerve ter- in adults is 100 mg; not to exceed 100 mg in
minals and in the chemoreceptor trigger zone in children).
the CNS. Therapeutic Effects: Decreased inci-

Prevention/Treatment of Postoperativedence and severity of nausea/vomiting associ-
Nausea/Vomitingated with emetogenic chemotherapy or surgery.
PO (Adults): 100 mg given within 2 hr before

Pharmacokinetics surgery.
Absorption: Well absorbed but rapidly metab- PO (Children 2–16 yr): 1.2 mg/kg (up to 100
olized to hydrodolasetron, the active metabolite. mg/dose) given within 2 hr before surgery.
Distribution: Unknown. IV (Adults): 12.5 mg given 15 min before ces-
Metabolism and Excretion: 61% of hydrodo- sation of anesthesia (prevention) or as soon as
lasetron is excreted unchanged by the kidneys. nausea or vomiting begins (treatment).
Half-life: Hydrodolasetron—8.1 hr (shorter IV (Children 2–16 yr): 0.35 mg/kg (up to
in children). 12.5 mg) given 15 min before cessation of anes-

thesia (prevention) or as soon as nausea orTIME/ACTION PROFILE (antiemetic effect) vomiting begins (treatment).
ROUTE ONSET PEAK DURATION Availability

Tablets: 50 mg, 100 mg. Injection: 12.5 mg/PO unknown 1–2 hr up to 24 hr
IV unknown 15–30 min up to 24 hr 0.625 ml ampules, 20 mg/ml in 5-ml vials.

Contraindications/Precautions NURSING IMPLICATIONS
Contraindicated in: Hypersensitivity.

AssessmentUse Cautiously in: Patients with risk factors
● Assess patient for nausea, vomiting, abdomi-for prolongation of cardiac conduction intervals

nal distention, and bowel sounds before and(hypokalemia, hypomagnesemia, concurrent
after administration.diuretic or antiarrhythmic therapy, congenital

● Monitor vital signs after administration. IVQT syndrome, cumulative high-dose anthracy-
administration may be followed by severe hy-cline therapy); Pregnancy or lactation (safety
potension, bradycardia, and syncope.not established).

Potential Nursing DiagnosesAdverse Reactions/Side Effects
Imbalanced nutrition: less than body require-CNS: headache (increased in cancer patients),
ments (Indications)dizziness, fatigue, syncope. CV: bradycardia,
ImplementationECG changes, hypertension, hypotension, tachy-
● PO: Administer within 1 hr before chemo-cardia. GI: diarrhea, dyspepsia. GU: oliguria.

therapy or 2 hr before surgery.Derm: pruritus. Misc: chills, fever, pain.
● Injectable dolasetron may be mixed in appleInteractions

or apple-grape juice for oral dosing for pedi-Drug-Drug: Concurrent diuretic or antiar-
atric patients. May be stored at room temper-rhythmic therapy or cumulative high-dose
ature for 2 hr before use.anthracycline therapy may � risk of con-
IV Administrationduction abnormalities. Blood levels and effects

of hydrodolasetron are � by atenolol and ● IV: Administer 30 min before chemotherapy,
cimetidine. Blood levels and effects of hydro- 15 min before cessation of anesthesia, or
dolasetron are � by rifampin. postoperatively if nausea and vomiting occur

shortly after surgery.Route/Dosage
● Direct IV: Diluent: May be administered

Prevention of Chemotherapy-Induced undiluted. Concentration: 20 mg/ml.
Nausea/Vomiting Rate: Administer over at least 30 sec.
PO (Adults): 100 mg given within 1 hr before ● Intermittent Infusion: Diluent: May be
chemotherapy. diluted in 0.9% NaCl, D5W, dextrose/saline
PO (Children 2–16 yr): 1.8 mg/kg given with- combinations, D5/LR, LR, or 10% mannitol
in 1 hr before chemotherapy (not to exceed 100 solution. Solution is clear and colorless. Sta-
mg). ble for 24 hr at room temperature or 48 hr if
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refrigerated after dilution. Concentration: TIME/ACTION PROFILE (improvement in
Dilute doses in 50 ml diluent. Rate: Adminis- symptoms)
ter each dose as an IV infusion over up to 15

ROUTE ONSET PEAK DURATIONmin.
PO unknown several wk 6 wk†● Y-Site Compatibility: azithromycin, dex- D

meditomidine, fenoldopam, oxaliplatin. †Return to baseline after discontinuation
● Y-Site Incompatibility: Manufacturer rec-

Contraindications/Precautionsommends not admixing with other medi-
Contraindicated in: Hypersensitivity to done-cations.
pezil or piperidine derivatives.

Patient/Family Teaching Use Cautiously in: Patients with underlying
● Advise patient to notify health care profes- cardiac disease, especially sick sinus syndrome

sional if nausea or vomiting occurs. or supraventricular conduction defects; Patients
Evaluation/Desired Outcomes with a history of ulcer disease or those currently
● Prevention of nausea and vomiting associated taking NSAIDs; Patients with a history of sei-

with emetogenic cancer chemotherapy. zures; Patients with a history of asthma or ob-
● Prevention and treatment of postoperative structive pulmonary disease; OB, Lactation,

nausea and vomiting. Pedi: Safety not established; assumed to be sec-
reted in breast milk. Discontinue drug or bottle-
feed.donepezil (doe-nep-i-zill)
Adverse Reactions/Side EffectsAricept, Aricept ODT
CNS: headache, abnormal dreams, depression,

Classification dizziness, drowsiness, fatigue, insomnia, syn-Therapeutic: anti-Alzheimer’s agents
cope, sedation (unusual). CV: atrial fibrillation,Pharmacologic: cholinergics (cholinester-
hypertension, hypotension, vasodilation. GI: di-ase inhibitors)
arrhea, nausea, anorexia, vomiting, weight gain

Pregnancy Category C (unusual). GU: frequent urination. Derm:
ecchymoses. Metab: hot flashes, weight loss.

Indications MS: arthritis, muscle cramps.
Mild to moderate dementia associated with Al- Interactionszheimer’s disease.

Drug-Drug: Exaggerates muscle relaxation
Action from succinylcholine. Interferes with the ac-
Inhibits acetylcholinesterase thus improving tion of anticholinergics. � cholinergic ef-
cholinergic function by making more acetylcho- fects of bethanechol. May � risk of GI bleed-
line available. Therapeutic Effects: May tem- ing from NSAIDs. Quinidine and
porarily lessen some of the dementia associated ketoconazole � metabolism of donepezil.
with Alzheimer’s disease. Enhances cognition. Rifampin, carbamazepine, dexametha-
Does not cure the disease. sone, phenobarbital, and phenytoin induce

the enzymes that metabolize donepezil and mayPharmacokinetics
� its effects.Absorption: Well absorbed after oral adminis-
Drug-Natural Products: Jimson weed andtration.
scopolia may antagonize cholinergicDistribution: Unknown.
effects.Protein Binding: 96%.

Metabolism and Excretion: Partially metabo- Route/Dosage
lized by the liver (CYP2D6 and CYP3A4

Mild to Moderate Alzheiner’s Diseaseenyzmes) and partially excreted by kidneys
(17% unchanged). Two metabolites are phar- PO (Adults): 5 mg once daily; after 4–6 wk
macologically active. may increase to 10 mg once daily (dose should
Half-life: 70 hr. not exceed 5 mg/day in frail, elderly females).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Severe Alzheimer’s Disease ● Advise patient and caregiver to notify health
care professional of medication regimen be-PO (Adults): 10 mg once daily (dose should
fore treatment or surgery.not exceed 10 mg/day).

● Emphasize the importance of follow-upAvailability exams to monitor progress; atypical antipsy-
Tablets: 5 mg, 10 mg. Cost: 5 mg $464.97/90, chotics may be used as an adjunct to improve
10 mg $455.97/90. Orally-disintegrating behavior.tablets: 5 mg, 10 mg. Cost: 5 mg $174.65/30,
10 mg $166.85/30. Evaluation/Desired Outcomes

● Improvement in cognitive function (memory,NURSING IMPLICATIONS
attention, reasoning, language, ability to per-

Assessment form simple tasks) in patients with Alzheim-
● Assess cognitive function (memory, attention, er’s disease.

reasoning, language, ability to perform sim-
ple tasks) periodically during therapy. HIGH ALERT

● Administer Mini-Mental Status Exam (MMSE)
initially and periodically as a screening tool to DOPamine (dope-a-meen)
rate cognitive functioning. Intropin, �Revimine

● Administer Clock Drawing Test initially and
Classificationperiodically as a screening tool to measure Therapeutic: inotropics, vasopressors

severity of dementia. Pharmacologic: adrenergics
● Monitor heart rate periodically during thera-

Pregnancy Category Cpy. May cause bradycardia.

Potential Nursing Diagnoses
Disturbed thought process (Indications) Indications
Impaired environmental interpretation syn- Adjunct to standard measures to improve: Blood
drome (Indications) pressure, Cardiac output, Urine output in treat-
Risk for injury (Indications) ment of shock unresponsive to fluid re-
Implementation placement.
● PO: Administer in the evening just before go-

ing to bed. May be taken without regard to Action
food. Small doses (0.5–3 mcg/kg/min) stimulate

● Oral disintegrating tablets should be al- dopaminergic receptors, producing renal vaso-
lowed to dissolve on tongue; follow with dilation. Larger doses (2–10 mcg/kg/min)
water. stimulate dopaminergic and beta1-adrenergic

receptors, producing cardiac stimulation andPatient/Family Teaching
● Emphasize the importance of taking donepez- renal vasodilation. Doses greater than 10 mcg/

il daily, as directed. Missed doses should be kg/min stimulate alpha-adrenergic receptors
skipped and regular schedule returned to the and may cause renal vasoconstriction. Thera-
following day. Do not take more than pre- peutic Effects: Increased cardiac output, in-
scribed; higher doses do not increase effects creased blood pressure, and improved renal
but may increase side effects. blood flow.

● Inform patient/family that it may take weeks
before improvement in baseline behavior is Pharmacokinetics
observed. Absorption: Administered IV only, resulting in

● Caution patient and caregiver that donepezil complete bioavailability.
may cause dizziness. Distribution: Widely distributed but does not

● Advise patient and caregiver to notify health cross the blood-brain barrier.
care professional if nausea, vomiting, diar- Metabolism and Excretion: Metabolized in
rhea, or changes in color of stool occur or if liver, kidneys, and plasma.
new symptoms occur or previously noted Half-life: 2 min.
symptoms increase in severity.

Copyright © 2008 by F.A. Davis



DOPamine 449

pressure (PCWP), cardiac output, CVP, andTIME/ACTION PROFILE (hemodynamic
urinary output continuously during adminis-effects)
tration. Report significant changes in vital

ROUTE ONSET PEAK DURATION signs or arrhythmias. Consult physician for
IV 1–2 min up to 10 <10 min parameters for pulse, blood pressure, or ECG Dmin changes for adjusting dose or discontinuing

medication.Contraindications/Precautions
● Monitor urine output frequently throughoutContraindicated in: Tachyarrhythmias; Pheo-

administration. Report decreases in urinechromocytoma; Hypersensitivity to bisulfites
output promptly.(some products).

Use Cautiously in: Hypovolemia; Myocardial ● Palpate peripheral pulses and assess appear-
infarction; Occlusive vascular diseases; Geri: ance of extremities routinely during dop-
Older patients may be more susceptible to ad- amine administration. Notify physician if
verse effects; OB, Pedi: Pregnancy, lactation, quality of pulse deteriorates or if extremities
and children (safety not established). become cold or mottled.

● If hypotension occurs, administration rateAdverse Reactions/Side Effects
CNS: headache. EENT: mydriasis (high dose). should be increased. If hypotension con-
Resp: dyspnea. CV: arrhythmias, hypotension, tinues, more potent vasoconstrictors (nor-
angina, ECG change, palpitations, vasoconstric- epinephrine) may be administered.
tion. GI: nausea, vomiting. Derm: piloerection. ● Toxicity and Overdose: If excessive hy-
Local: irritation at IV site. pertension occurs, rate of infusion should be

decreased or temporarily discontinued untilInteractions
Drug-Drug: Use with MAO inhibitors, ergot blood pressure is decreased. Although addi-
alkaloids (ergotamine), doxapram, gua- tional measures are usually not necessary be-
nadrel, or some antidepressants results in cause of short duration of dopamine, phento-
severe hypertension. Use with IV phenytoin lamine may be administered if hypertension
may cause hypotension and bradycardia. Use continues.
with general anesthetics may result in ar-

Potential Nursing Diagnosesrhythmias. Beta blockers may antagonize car-
Decreased cardiac output (Indications)diac effects.
Ineffective tissue perfusion (Indications)Route/Dosage
ImplementationIV (Adults): Dopaminergic (renal vasodila-
● High Alert: IV vasoactive medications aretion) effects—0.5–3 mcg/kg/min. Beta-ad-

potentially dangerous. Have second practi-renergic (cardiac stimulation) effects—2–
10 mcg/kg/min. Alpha-adrenergic (increased tioner independently check original order,
peripheral vascular resistance) effects—10 dose calculations, and infusion pump set-
mcg/kg/min; infusion rate may be increased as tings. Do not confuse dopamine with dobuta-
needed. mine. If both are available as floor stock,
IV (Children): 5–20 mcg/kg/min, depending store in separate areas.
on desired response (0.5–3 mcg/kg/min has

● Correct hypovolemia with volume expanders
been used to improve renal blood flow). before initiating dopamine therapy.
Availability (generic available) ● Extravasation may cause severe irritation, ne-
Injection for dilution: 40 mg/ml, 80 mg/ml, crosis, and sloughing of tissue. Administer
160 mg/ml. Premixed injection: 200 mg/250 into a large vein and assess administration
ml, 400 mg/250 ml, 800 mg/250 ml, 800 mg/ site frequently. If extravasation occurs, affect-
500 ml. ed area should be infiltrated liberally with

10–15 ml of 0.9% NaCl containing 5–10 mgNURSING IMPLICATIONS of phentolamine. Reduce proportionally for
pediatric patients. Infiltration within 12 hr ofAssessment
extravasation produces immediate hyperemic● Monitor blood pressure, heart rate, pulse

pressure, ECG, pulmonary capillary wedge changes.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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IV Administration lanate, tigecycline, tirofiban, tobramycin,
tolazoline, vancomycin, vasopressin, vecuro-● Continuous Infusion: Diluent: Dopamine
nium, verapamil, vitamin B complex with C,vials must be diluted before use. Dilute 200–
voriconazole, warfarin, zidovudine.800 mg of dopamine in 250–500 ml of 0.9%

● Y-Site Incompatibility: acyclovir, alte-NaCl, D5W, D5/LR, D5/0.45% NaCl, D5/0.9%
plase, amphotericin B cholesteryl sulfate, am-NaCl, or LR. Admixed solution is stable for 24
picillin, cefazolin, chloramphenicol, di-hr. Discard solutions that are cloudy, discol-
azepam, ganciclovir, indomethacin, insulin,ored, or contain a precipitate. Premixed infu-
lansoprazole, phenytoin, thiopental, trimeth-sions are already diluted and ready to use.

Concentration: 0.8–3.2 mg/ml. Rate: oprim/sulfamethoxazole.
Based on patient’s weight (see Route/Dosage Patient/Family Teaching
section). Infusion must be administered via

● Explain to patient the rationale for instituting
infusion pump to ensure precise amount de- this medication and the need for frequent
livered. Titrate to response (blood pressure, monitoring.heart rate, urine output, peripheral perfu-

● Advise patient to inform nurse immediately ifsion, presence of ectopic activity, cardiac in-
chest pain; dyspnea; numbness, tingling, ordex). Decrease rate gradually when discon-
burning of extremities occurs.tinuing to prevent marked decreases in blood

● Instruct patient to inform nurse immediatelypressure.
of pain or discomfort at the site of adminis-

● Y-Site Compatibility: amifostine, amikacin,
tration.aminophylline, amiodarone, anidulafungin,

argatroban, atracurium, atropine, aztreo- Evaluation/Desired Outcomes
nam, bivalirudin, bumetanide, calcium chlo- ● Increase in blood pressure.
ride, calcium gluconate, caspofungin, cefo- ● Increase in peripheral circulation.
taxime, cefoxitin, ceftazidime, ceftizoxime, ● Increase in urine output.
ceftriaxone, cefuroxime, cimetidine, cipro-
floxacin, cisatracurium, cladribine, clinda-

doxazosin (dox-ay-zoe-sin)mycin, cyclosporine, daptomycin, dexameth-
asone sodium phosphate, dexmedetomidine, Cardura
digoxin, diltiazem, diphenhydramine, dobu- Classificationtamine, docetaxel, doxorubicin liposome, Therapeutic: antihypertensives
doxycycline, droperidol, enalaprilat, epi- Pharmacologic: peripherally acting antia-
nephrine, ertapenem, erythromycin, esmolol, drenergics
etoposide phosphate, famotidine, fenoldo-

Pregnancy Category Cpam, fentanyl, fluconazole, foscarnet, gemci-
tabine, gentamicin, granisetron, haloperidol,

Indicationsheparin, hydrocortisone sodium succinate,
Hypertension (alone or with other agents).hydromorphone, imipenem/cilastatin, inam-
Symptomatic benign prostatic hyperplasiarinone, isoproterenol, ketorolac, labetalol,

levofloxacin, lidocaine, linezolid, lorazepam, (BPH).
magnesium sulfate, meperidine, methylpred- Action
nisolone sodium succinate, metoclopramide, Dilates both arteries and veins by blocking post-
metoprolol, metronidazole, micafungin, mi- synaptic alpha1-adrenergic receptors. Thera-
dazolam, milrinone, morphine, nafcillin, ni- peutic Effects: Lowering of blood pressure.
cardipine, nitroglycerin, nitroprusside, nor-

Pharmacokineticsepinephrine, ondansetron, oxaliplatin,
Absorption: Well absorbed following oral ad-palonosetron, pancuronium, pantoprazole,
ministration.pemetrexed, penicillin G potassium, phenyl-
Distribution: Probably enters breast milk; restephrine, phytonadione, piperacillin/tazobac-
of distribution unknown.tam, potassium chloride, procainamide, pro-
Protein Binding: 98–99%.chlorperazine, promethazine, propofol,
Metabolism and Excretion: Extensively me-propranolol, protamine, ranitidine, remifen-
tabolized by the liver.tanil, sargramostim, streptokinase, tacroli-

mus, theophylline, thiotepa, ticarcillin/clavu- Half-life: 22 hr.
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period and take precautions to preventTIME/ACTION PROFILE (antihypertensive
injury.effect)

● Monitor intake and output ratios and daily
ROUTE ONSET PEAK DURATION weight, and assess for edema daily, especially

at beginning of therapy. Report weight gain orPO 1–2 hr 2–6 hr 24 hr D
edema.

Contraindications/Precautions ● BPH: Assess patient for symptoms of prostat-
Contraindicated in: Hypersensitivity. ic hyperplasia (urinary hesitancy, feeling of
Use Cautiously in: Hepatic dysfunction and incomplete bladder emptying, interruption of
impaired renal function; Geri: Appears on Beers urinary stream, impairment of size and force
list. Geriatric patients are at increased risk for of urinary stream, terminal urinary dribbling,
hypotension and renal impairment; Pregnancy, straining to start flow, dysuria, urgency) prior
lactation, or children (safety not established). to and periodically during therapy.
Adverse Reactions/Side Effects Potential Nursing Diagnoses
CNS: dizziness, headache, depression, drowsi- Impaired urinary elimination (Indications)
ness, fatigue, nervousness, weakness. EENT: Risk for injury (Side Effects)
abnormal vision, blurred vision, conjunctivitis,

Implementationepistaxis. Resp: dyspnea. CV: first-dose ortho-
● Do not confuse Cardura (doxazosin) withstatic hypotension, arrhythmias, chest pain, ede-

Cardene (nicardipine) or Ridaura (aura-ma, palpitations. GI: abdominal discomfort,
nofin).constipation, diarrhea, dry mouth, flatulence,

● Administer daily dose at bedtime.nausea, vomiting. GU: decreased libido, sexual
● Hypertension: May be administered con-dysfunction. Derm: flushing, rash, urticaria.

currently with a diuretic or other antihyper-MS: arthralgia, arthritis, gout, myalgia.
tensive.Interactions

Patient/Family TeachingDrug-Drug: � risk of hypotension with acute
● Emphasize the importance of continuing toingestion of alcohol, sildenafil, vardenafil,

take this medication, even if feeling well. In-other antihypertensives, or nitrates. May �
struct patient to take medication at the sameantihypertensive effect of clonidine.
time each day. Take missed doses as soon asRoute/Dosage
remembered unless almost time for nextPO (Adults): Hypertension—1 mg once daily,
dose. Do not double doses.may be gradually increased at 2-wk intervals to

● Doxazosin may cause drowsiness or diz-2–16 mg/day; incidence of postural hypoten-
ziness. Advise patient to avoid driving or othersion greatly increased at doses >4 mg/day.
activities requiring alertness until response toBPH—1 mg once daily, may be gradually in-
medication is known.creased to 8 mg/day.

● Caution patient to change positions slowly to
Availability (generic available) decrease orthostatic hypotension.
Tablets: 1 mg, 2 mg, 4 mg, 8 mg. Cost: Gener-

● Advise patient to consult health care profes-
ic—1 mg $49.97/90, 2 mg $43.97/90, 4 mg sional before taking any cough, cold, or aller-
$59.97/90, 8 mg $62.99/90. gy remedies or herbal products.

● Emphasize the importance of follow-up visitsNURSING IMPLICATIONS to determine effectiveness of therapy.
● Hypertension: Instruct patient and familyAssessment

on proper technique for blood pressure● Monitor blood pressure and pulse 2–6 hr af-
monitoring. Advise them to check blood pres-ter first dose, with each increase in dose, and
sure at least weekly and report significantperiodically during therapy. Report signifi-
changes.cant changes.

● Encourage patient to comply with additional● Assess patient for first-dose orthostatic hypo-
interventions for hypertension (weight reduc-tension and syncope. Incidence may be dose

related. Observe patient closely during this tion, low-sodium diet, smoking cessation,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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moderation of alcohol consumption, regular ed in patients with known intolerance; Untreat-
exercise, and stress management). ed angle-closure glaucoma; Period immediately

after myocardial infarction; history of QTc pro-Evaluation/Desired Outcomes
longation, heart failure, cardiac arrhythmia.

● Decrease in blood pressure without appear-
Use Cautiously in: Geri: Pre-existing cardio-ance of side effects.
vascular disease (increased risk of adverse re-

● Decrease in urinary symptoms of BPH.
actions); Prostatic enlargement (more suscepti-
ble to urinary retention); Seizures; OB: Use
during pregnancy only if potential maternal ben-doxepin (dox-e-pin)
efit outweighs risks to fetus; use during lactationSinequan, �Triadapin, Zonalon
may result in neonatal sedation. Recommend

Classification discontinuing drug or bottle-feed; Pedi: May �
Therapeutic: antianxiety agents, antide- risk of suicide attempt/ideation especially dur-pressants, antihistamines (topical)

ing dose early treatment or dose adjustment;Pharmacologic: tricyclic antidepressants
risk may be greater in children or adolescents;

Pregnancy Category C Pedi: Safety not established in children <12 yr;
Geri: Appears on Beers list and is associated
with increased falls risk secondary to anticho-Indications
linergic and sedative effects. Geriatric patientsPO: Depression. Topical: Short-term control
should have initial dosage reduction.of pruritus associated with: Eczematous derma-

titis, Lichen simplex chronicus. Unlabeled Adverse Reactions/Side Effects
uses: POChronic pain syndromes: Pruritus, CNS: fatigue, sedation, agitation, confusion, hal-
Dermatitis, Anxiety, Insomnia. lucinations. EENT: blurred vision, increased in-

traocular pressure. CV: hypotension, arrhyth-Action
mias, ECG abnormalities. GI: constipation, dryPO Prevents the reuptake of norepinephrine and

serotonin by presynaptic neurons; resultant ac- mouth, hepatitis, increased appetite, weight
cumulation of neurotransmitters potentiates gain, nausea, paralytic ileus. GU: urinary reten-
their activity. Also possesses significant anticho- tion, decreased libido. Derm: photosensitivity,
linergic properties. Topical: Antipruritic action rashes. Hemat: blood dyscrasias. Misc: hyper-
due to antihistaminic properties. Therapeutic sensitivity reactions.
Effects: PORelief of depression. Decreased Interactions
anxiety. Topical: Decreased pruritus. Apply to both topical and oral use
Pharmacokinetics Drug-Drug: Doxepin is metabolized in the liver
Absorption: Well absorbed from the GI tract, by the cytochrome P450 2D6 enzyme and its ac-
although much is metabolized on first pass tion may be affected by drugs that compete for
through the liver. Some systemic absorption fol- metabolism by this enzyme including other an-
lows topical application. tidepressants, phenothiazines, carbamaz-
Distribution: Widely distributed. Enters breast epine, class 1C antiarrhythmics (propaf-
milk; probably crosses the placenta. enone, flecainide); when used concurrently,
Metabolism and Excretion: Metabolized by dosage � of one or the other or both may be
the liver. Some conversion to active antidepres- necessary. Concurrent use of other drugs that
sant compound. May re-enter gastric juice via inhibit the activity of the enzyme, including cim-
secretion from enterohepatic circulation, where etidine, quinidine, amiodarone, and rito-
more absorption may occur. navir, may result in � effects of doxepin. May
Half-life: 8–25 hr. cause hypotension, tachycardia, and potentially

fatal reactions when used with MAO inhibitorsTIME/ACTION PROFILE (antidepressant
(avoid concurrent use—discontinue 2 wk prioractivity)
to doxepin). Concurrent use with SSRI antide-

ROUTE ONSET PEAK DURATION pressants may result in � toxicity and should
be avoided (fluoxetine should be stopped 5 wkPO 2–3 wk up to 6 wk days–weeks
before). Concurrent use with clonidine may

Contraindications/Precautions result in hypertensive crisis and should be
Contraindicated in: Hypersensitivity; Some avoided. Concurrent use with levodopa may
products contain bisulfites and should be avoid- result in delayed / � absorption of levodopa or
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hypertension. Blood levels and effects may be ● Depression: Assess mental status (orienta-
tion, mood, behavior) frequently. Confusion,� by rifamycins. � CNS depression with oth-
agitation, and hallucinations may occur dur-er CNS depressants including alcohol, anti-
ing initiation of therapy and may require dos-histamines, clonidine, opioid analgesics,
age reduction. Assess for suicidal tendencies,and sedative/hypnotics. Barbiturates may Despecially during early therapy. Restrictalter blood levels and effects. Adrenergic and
amount of drug available to patient.anticholinergic side effects may be � with

● Anxiety: Assess degree and manifestations ofother agents having these properties. Phe-
anxiety prior to and during therapy.nothiazines or hormonal contraceptives

● Pain: Assess the type, location, and severity� levels and may cause toxicity. Smoking may
of pain prior to and periodically during thera-increase metabolism and alter effects.
py. Use pain scale to assess effectiveness ofDrug-Natural Products: Concomitant use of
therapy.kava kava, valerian, or chamomile can in-

● Topical: Assess pruritic area prior to and pe-crease CNS depression. Increased anticho-
riodically during therapy.linergic effects with jimson weed and sco-

● Lab Test Considerations: Monitor WBCpolia.
and differential blood counts, hepatic func-

Route/Dosage tion, and serum glucose periodically. May
PO (Adults): Antidepressant/anti-anxie- cause � serum bilirubin and alkaline phos-
ty—25 mg 3 times daily, may be increased as phatase levels. May cause bone marrow de-
needed (up to 150 mg/day in outpatients or 300 pression. Serum glucose may be � or �.
mg/day in inpatients; some patients may require

Potential Nursing Diagnosesonly 25–50 mg/day). Once stabilized, entire
Ineffective coping (Indications)daily dose may be given at bedtime. Antipruri-
Risk for injury (Side Effects)tic—10 mg at bedtime initially, may be in-
Sexual dysfunction (Side Effects)creased up to 25 mg.
ImplementationPO (Geriatric Patients): Antidepressant—
● Do not confuse doxepin with doxycycline.25–50 mg/day initially, may be increased as
● May be given as a single dose at bedtime toneeded.

minimize sedation during the day. Dose in-Topical (Adults): Apply 4 times daily (wait 3–
creases should be made at bedtime because4 hr between applications) for up to 8 days.
of sedation. Dose titration is a slow process;Availability (generic available) may take weeks to months.Capsules: 10 mg, 25 mg, 50 mg, 75 mg, 100

● To avoid withdrawal, taper by 50% for 3 days,
mg, 150 mg. Oral concentrate: 10 mg/ml. then 50% again for 3 days, then discontinue.
Topical cream: 5%.

● PO: Administer medication with or immedi-
ately following a meal to minimize gastric irri-NURSING IMPLICATIONS tation. Capsules may be opened and mixed
with foods or fluids if patient has difficultyAssessment
swallowing.● Monitor blood pressure and pulse rate prior

● Oral concentrate must be diluted in at leastto and during initial therapy. Patients taking
120 ml of water, milk, or fruit juice. Do nothigh doses or with a history of cardiovascular
mix with carbonated beverages or grapedisease should have ECG monitored prior to
juice. Use calibrated measuring device to en-and periodically during therapy.
sure accurate amount.● Assess for sexual dysfunction (decreased libi-

● Topical: Apply thin film of doxepin creamdo; erectile dysfunction).
only to affected areas, and rub in gently. Apply

● Assess weight and BMI initially and through-
only to affected skin; not for ophthalmic, oral,out treatment. Obtain FBS and cholesterol
or intravaginal use.levels in overweight/obese individuals.

● Geri: Assess falls risk and institute fall preven- Patient/Family Teaching
tion strategies. Assess for anticholinergic ● Inform patient that systemic side effects may
effects. occur with oral or topical use.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● May cause drowsiness and blurred vision. larger area than directed, use more often
than directed, or use longer than 8 days.Caution patient to avoid driving and other ac-

● Inform patient that topical preparation maytivities requiring alertness until response to
cause burning, stinging, swelling, increasedthe medication is known.
itching, or worsening of eczema. Notify health● Orthostatic hypotension, sedation, and confu-
care professional if these symptoms becomesion are common during early therapy, espe-
bothersome.cially in geriatric patients. Protect patient

● Caution patient not to use occlusive dress-from falls. Institute fall precautions. Advise
ings; may increase systemic absorption.patient to change positions slowly.

● Advise patient to notify health care profes-● Advise patient to avoid alcohol or other CNS
sional if excessive drowsiness occurs withdepressant drugs during and for at least 3–7
topical application. Number of applicationsdays after therapy has been discontinued.
per day, amount of cream applied, or area of● Instruct patient to notify health care profes-
application may be reduced. May require dis-sional if urinary retention occurs or if dry
continuation of therapy.mouth or constipation persists. Sugarless

candy or gum may diminish dry mouth, and Evaluation/Desired Outcomes
an increase in fluid intake or bulk may pre- ● Increased sense of well-being.
vent constipation. If symptoms persist, dose ● Renewed interest in surroundings.

● Increased appetite.reduction or discontinuation may be neces-
● Improved energy level.sary. Consult health care professional if dry
● Improved sleep.mouth persists for more than 2 wk.
● Decrease in anxiety.● Advise patient to notify health care profes-
● Decrease in chronic pain. Patients may re-sional of medication regimen prior to treat-

quire 2–6 wk of oral therapy before full ther-ment or surgery.
apeutic effects of medication are evident.● PO: Instruct patient to take medication as di-

● Decrease in pruritus associated with eczema.rected. Take missed doses as soon as possi-
ble unless almost time for next dose; if regi-
men is a single dose at bedtime, do not take in doxercalciferol, See VITAMIN D
the morning because of side effects. Advise COMPOUNDS.
patient that drug effects may not be noticed
for at least 2 wk. Abrupt discontinuation may
cause nausea, vomiting, diarrhea, headache, HIGH ALERT
trouble sleeping with vivid dreams, and irrita- DOXOrubicin hydrochloridebility.

(dox-oh-roo-bi-sin hye-● Refer appropriate individuals for weight man-
droe-klor-ide)agement.
Adriamycin PFS, Adriamycin RDF,● Caution patient to use sunscreen and protec-
Rubextive clothing to prevent photosensitivity re-

actions. Classification
● Inform patient that urine may turn blue-green Therapeutic: antineoplastics

in color. Pharmacologic: anthracyclines
● Inform patient of need to monitor dietary in-

Pregnancy Category Dtake. Increase in appetite is possible and may
lead to undesired weight gain.

Indications● Therapy for depression is usually prolonged.
Alone or with other modalities in the treatmentEmphasize the importance of follow-up
of various solid tumors including: Breast, Ovari-exams to monitor effectiveness and side
an, Bladder, Bronchogenic carcinoma, Malig-effects.
nant lymphomas, and leukemias.

● Refer patient to psychotherapy to improve
coping skills and to local support group. Action

● Topical: Instruct patient to apply a thin film Inhibits DNA and RNA synthesis by forming a
of medication exactly as directed; do not use complex with DNA; action is cell-cycle S-phase–
more medication than directed, apply to a specific. Also has immunosuppressive proper-
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ties. Therapeutic Effects: Death of rapidly re- ty of neutropenia and stomatitis are � (prob-
plicating cells, particularly malignant ones. lem is diminished if doxorubicin is adminis-

tered first). Hematologic toxicity is � andPharmacokinetics
prolonged by concurrent use of cyclosporine;Absorption: Administered IV only, resulting in
risk of coma and seizures is also �. Incidencecomplete bioavailability. D
and severity of neutropenia and thrombocytope-Distribution: Widely distributed; does not
nia are � by concurrent progesterone. Phe-cross the blood-brain barrier; extensively
nobarbital may � clearance and decrease ef-bound to tissues.
fects of doxorubicin. Doxorubicin may �Metabolism and Excretion: Mostly metabo-

lized by the liver. Converted by liver to an active metabolism and � effects of phenytoin.
compound. Excreted predominantly in the bile, Streptozocin may � the half-life of doxorubi-
50% as unchanged drug. Less than 5% eliminat- cin (dosage � of doxorubicin recommended).
ed unchanged in the urine. May � risk of hemorrhagic cystitis from cyclo-
Half-life: 16.7 hr. phosphamide or hepatitis from mercaptopu-

rine. Cardiac toxicity may be � by radiationTIME/ACTION PROFILE (effect on blood
therapy or cyclophosphamide. May � anti-counts)
body response to live-virus vaccines and �

ROUTE ONSET PEAK DURATION risk of adverse reactions.
IV 10 days 14 days 21–24 days Route/Dosage

Other regimens are used.Contraindications/Precautions
IV (Adults): 60–75 mg/m2 daily, repeat q 21Contraindicated in: Hypersensitivity; Preg-
days; or 25–30 mg/m2 daily for 2–3 days, repeatnancy or lactation.
q 3–4 wk or 20 mg/m2/wk. Total cumulativeUse Cautiously in: History of cardiac disease
dose should not exceed 550 mg/m2 withoutor high cumulative doses of anthracyclines; De-
monitoring of cardiac function or 400 mg/m2 inpressed bone marrow reserve; Liver impair-
patients with previous chest radiation or otherment (reduce dose if serum bilirubin >1.2 mg/
cardiotoxic chemotherapy.dl); Children, geriatric patients, mediastinal ra-
IV (Children): 30 mg/m2/day for 3 days every 4diation, concurrent cyclophosphamide (risk of
wk.cardiotoxicity); Patients with childbearing po-

tential. Hepatic Impairment
IV (Adults): Serum bilirubin 1.2–3mg/dl—Adverse Reactions/Side Effects

Resp: recall pneumonitis. CV: CARDIOMYOPATHY, 50% of usual dose; serum bilirubin 3.1–5 mg/
ECG changes. GI: diarrhea, esophagitis, nausea, dl—25% of usual dose.
stomatitis, vomiting. GU: red urine. Derm: alo- Availability (generic available)
pecia, photosensitivity. Endo: sterility, prepu- Powder for injection: 10-mg, 20-mg, 50-mg,bertal growth failure with temporary gonadal 100-mg, 150-mg vials. Injection: 2 mg/ml.impairment (children only). Hemat: anemia,
leukopenia, thrombocytopenia. Local: phlebitis NURSING IMPLICATIONS
at IV site, tissue necrosis. Metab: hyperurice-
mia. Misc: hypersensitivity reactions. Assessment

● Monitor blood pressure, pulse, respiratoryInteractions
rate, and temperature frequently during ad-Drug-Drug: � bone marrow depression with
ministration. Report significant changes.other antineoplastics or radiation therapy.

● Monitor for bone marrow depression. AssessPediatric patients who have received concurrent
for bleeding (bleeding gums, bruising, petec-doxorubicin and dactinomycin have an �
hiae, guaiac stools, urine, and emesis) andrisk of recall pneumonitis at variable times fol-
avoid IM injections and taking rectal temper-lowing local radiation therapy. May � skin re-
atures if platelet count is low. Apply pressureactions at previous radiation therapy sites. If
to venipuncture sites for 10 min. Assess forpaclitaxel is administered first, clearance of

doxorubicin is � and the incidence and severi- signs of infection during neutropenia. Anemia

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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may occur. Monitor for increased fatigue, 14 days after administration, and recovery
dyspnea, and orthostatic hypotension. usually occurs by the 21st day. Thrombocy-

● Monitor intake and output ratios, and report topenia and anemia may also occur. In-
occurrence of significant discrepancies. En- creased dosing interval and/or decreased
courage fluid intake of 2000–3000 ml/day. dose is recommended if ANC is <1000 cells/
Allopurinol and alkalinization of the urine mm3 and/or platelet count is <50,000 cells/
may be used to decrease serum uric acid lev- mm3.
els and to help prevent urate stone formation. ● Monitor renal (BUN and creatinine) and he-

patic (AST, ALT, LDH, and serum bilirubin)● Severe and protracted nausea and vomiting
function prior to, and periodically during,may occur as early as 1 hr after therapy and
therapy. Dose reduction is required for bili-may last 24 hr. Administer parenteral antiem-
rubin >1.2 mg/dl or serum creatinine >3etics 30–45 min prior to therapy and routine-
mg/dl.ly around the clock for the next 24 hr as indi-

● May cause � serum and urine uric acid con-cated. Monitor amount of emesis and notify
centrations.physician or other health care professional if

emesis exceeds guidelines to prevent dehy- Potential Nursing Diagnoses
dration. Risk for infection (Adverse Reactions)

● Monitor for development of signs of cardiac Decreased cardiac output (Adverse Reactions)
toxicity, which may be either acute and tran-

Implementationsient (ST segment depression, flattened T
● High Alert: Fatalities have occurred with in-wave, sinus tachycardia, and extrasystoles) or

correct administration of chemotherapeuticlate onset (usually occurs 1–6 mo after initia-
agents. Before administering, clarify all am-tion of therapy) and characterized by intrac-
biguous orders; double-check single, daily,table CHF (peripheral edema, dyspnea, rales/
and course-of-therapy dose limits; have sec-crackles, weight gain). Chest x-ray, echocar-
ond practitioner independently double-checkdiography, ECGs, and radionuclide angiogra-
original order, calculations, and infusionphy may be ordered prior to and periodically
pump settings. Do not confuse doxorubicinduring therapy. Cardiotoxicity is more preva- hydrochloride (Adriamycin, Rubex) withlent in children younger than 2 yr and geriat- doxorubicin hydrochloride liposome (Doxil)ric patients. Dexrazoxane may be used to pre- or with daunorubicin hydrochloride (Cerubi-vent cardiotoxicity in patients receiving dine) or daunorubicin citrate liposomecumulative doses of >300 mg/m2. (DaunoXome) or with idarubicin. Do not

● Assess injection site frequently for redness, confuse adriamycin with idamycin. Clarify or-irritation, or inflammation. Doxorubicin is a ders that do not include generic and brandvesicant but may infiltrate painlessly even if names.blood returns on aspiration of infusion nee-
● Solution should be prepared in a biologicdle. Severe tissue damage may occur if doxo- cabinet. Wear gloves, gown, and mask whilerubicin extravasates. If extravasation occurs, handling medication. Discard IV equipmentstop infusion immediately, restart, and com- in specially designated containers (see Ap-plete dose in another vein. Local infiltration pendix K).of antidote is not recommended. Apply ice
● Aluminum needles may be used to administerpacks and elevate and rest extremity for 24– doxorubicin but should not be used during48 hr to reduce swelling, then resume normal storage, because prolonged contact results inactivity as tolerated. If swelling, redness, and/ discoloration of solution and formation of aor pain persists beyond 48 hr, immediate dark precipitate. Solution is red.consultation for possible débridement is indi-

IV Administrationcated.
● Assess oral mucosa frequently for develop- ● Direct IV: Diluent: Dilute each 10 mg with

ment of stomatitis. Increased dosing interval 5 ml of 0.9% NaCl (nonbacteriostatic) for in-
and/or decreased dosing is recommended if jection. Shake to dissolve completely. Do not
lesions are painful or interfere with nutrition. add to IV solution. Reconstituted medication

● Lab Test Considerations: Monitor CBC is stable for 24 hr at room temperature and
and differential prior to, and periodically 48 hr if refrigerated. Protect from sunlight.
during, therapy. The WBC nadir occurs 10– Concentration: 2 mg/ml. Rate: Adminis-
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ter each dose over 3–5 minutes through Y- require treatment with opioid analgesics. The
site of a free-flowing infusion of 0.9% NaCl or risk of developing stomatitis is greatest 5–10
D5W. Facial flushing and erythema along in- days after a dose; the usual duration is 3–7
volved vein frequently occur when adminis- days.
tration is too rapid. ● Advise patient that this medication may have D

● Syringe Compatibility: bleomycin, cispla- teratogenic effects. Contraception should be
tin, cyclophosphamide, droperidol, leucovo- used during and for at least 4 mo after thera-
rin calcium, methotrexate, metoclopramide, py is concluded. Inform patient before initiat-
mitomycin, vincristine. ing therapy that this medication may cause ir-

● Syringe Incompatibility: furosemide, reversible gonadal suppression.
heparin. ● Instruct patient to notify health care profes-

● Y-Site Compatibility: amifostine, aztreo- sional immediately if irregular heartbeat,
nam, bleomycin, chlorpromazine, cimeti- shortness of breath, swelling of lower extrem-
dine, cisplatin, cladribine, cyclophospha- ities, or skin irritation (swelling, pain, or
mide, dexamethasone, diphenhydramine, redness of feet or hands) occurs.
droperidol, etoposide phosphate, famotidine, ● Discuss the possibility of hair loss with pa-
filgrastim, fludarabine, fluorouracil, gemcita- tient. Explore methods of coping. Regrowth
bine, granisetron, hydromorphone, leucovo- usually occurs 2–3 mo after discontinuation
rin calcium, linezolid, lorazepam, melphalan, of therapy.
methotrexate, methylprednisolone, metoclo- ● Instruct patient not to receive any vaccina-
pramide, mitomycin, morphine, ondanse- tions without advice of health care profes-
tron, oxaliplatin, paclitaxel, prochlorpera- sional.
zine edisylate, promethazine, ranitidine, ● Inform patient that medication may cause
sargramostim, sodium bicarbonate, tenipo- urine to appear red for 1–2 days.
side, thiotepa, topotecan, vinblastine, vincris- ● Instruct patient to notify health care profes-
tine, vinorelbine. sional if skin irritation occurs at site of previ-

● Y-Site Incompatibility: allopurinol, am- ous radiation therapy.
photericin B cholesteryl sulfate, cefepime, ● Advise family and/or caregivers to take pre-
ganciclovir, lansoprazole, pemetrexed, pi- cautions (i.e., latex gloves) in handling body
peracillin/tazobactam, propofol. fluids for at least 5 days posttreatment.

● Emphasize the need for periodic lab tests toPatient/Family Teaching
monitor for side effects.

● Instruct patient to notify health care profes-
sional promptly if fever; sore throat; signs of Evaluation/Desired Outcomes
infection; bleeding gums; bruising; petechiae; ● Decrease in size or spread of malignancies in
blood in stools, urine, or emesis; increased solid tumors.
fatigue; dyspnea; or orthostatic hypotension ● Improvement of hematologic status in leu-
occurs. Caution patient to avoid crowds and kemias.
persons with known infections. Instruct pa-
tient to use soft toothbrush and electric razor HIGH ALERT
and to avoid falls. Caution patient not to drink

DOXOrubicin hydrochloridealcoholic beverages or take medication con-
taining aspirin or NSAIDs, because these may liposome
precipitate gastric bleeding. (dox-oh-roo-bi-sin hye-

● Instruct patient to report pain at injection site droe-klor-ide lye-poe-sohm)
immediately. Doxil

● Instruct patient to inspect oral mucosa for er-
Classificationythema and ulceration. If ulceration occurs,
Therapeutic: antineoplasticsadvise patient to use sponge brush, rinse
Pharmacologic: anthracyclinesmouth with water after eating and drinking,

and confer with health care professional if Pregnancy Category D
mouth pain interferes with eating. Pain may

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications injection site reactions. Misc: ANAPHYLACTOID AL-
AIDS-related Kaposi’s sarcoma (KS) in patients LERGIC REACTIONS, acute infusion-related reactions,
who cannot tolerate conventional therapy. Ovar- fever.
ian carcinoma. Multiple myeloma with bortezo- Interactions
mib in patients who have not previously received Drug-Drug: � bone marrow depression with
bortezomib and have received at least one prior other antineoplastics or radiation therapy.
therapy. Pediatric patients who have received concurrent
Action doxorubicin and dactinomycin have � risk of
Inhibits DNA and RNA synthesis by forming a recall pneumonitis following local radiation
complex with DNA; action is cell-cycle S-phase– therapy. May � skin reactions at previous ra-
specific. Also has immunosuppressive proper- diation therapy sites. If paclitaxel is adminis-
ties. Encapsulation in a liposome increases up- tered first, clearance of doxorubicin is � and
take by tumors, prolongs action, and may de- incidence and severity of neutropenia and sto-
crease some toxicity. Therapeutic Effects: matitis are � (problem is less if doxorubicin is
Death of rapidly replicating cells, particularly administered first). Hematologic toxicity is �
malignant ones. by concurrent use of cyclosporine; risk of

coma and seizures is also �. Incidence and se-Pharmacokinetics
verity of neutropenia and thrombocytopenia areAbsorption: Administered IV only, resulting in
� by concurrent progesterone. Phenobar-complete bioavailability.
bital may � clearance and � effects of doxo-Distribution: Widely distributed; does not
rubicin. Doxorubicin may � metabolism andcross the blood-brain barrier; extensively
� effects of phenytoin. Streptozocin may �bound to tissues (�concentrations delivered to
the half-life of doxorubicin (dose reduction ofKS lesions due to liposomal carrier).
doxorubicin recommended). May � risk ofMetabolism and Excretion: Mostly metabo-
hemorrhagic cystitis from cyclophosphamidelized by the liver with conversion to an active
or hepatitis from mercaptopurine. Cardiaccompound. Excreted mostly in bile, 50% as un-
toxicity may be � by radiation therapy or cy-changed drug. <5% eliminated unchanged in
clophosphamide. May � antibody responsethe urine.
to live-virus vaccines and � risk of adverseHalf-life: 55 hr.
reactions.

TIME/ACTION PROFILE (effect on blood Route/Dosage
counts) Other regimens are used.

IV (Adults): AIDS-related KS—20 mg/m2 ev-
ROUTE ONSET PEAK DURATION

ery 3 wk; metastatic ovarian cancer–40–50
IV 10 days 14 days 21–24 days mg/m2 every 4 wk; Multiple myeloma—30 mg/

m2 on day 4 after following borezomib for up toContraindications/Precautions 8 cycles.Contraindicated in: Hypersensitivity; OB:
AvailabilityPregnancy or lactation.
Liposomal dispersion for injection: 20 mg/Use Cautiously in: Pre-existing cardiac dis-
10 ml in 10-ml and 25 ml vials.ease or � cumulative doses of anthracyclines;

Depressed bone marrow reserve; Liver impair-
NURSING IMPLICATIONSment (dose reduction required if serum biliru-

bin >1.2 mg/dl); Geri, Pedi: Children, geriatric Assessment
patients, prior mediastinal radiation, concur-

● Monitor blood pressure, pulse, respiratory
rent cyclophosphamide (increased risk of car- rate, and temperature frequently during ad-
diotoxicity); OB: Patients with childbearing po- ministration. Report significant changes.
tential.

● Monitor for acute infusion-related reactions
Adverse Reactions/Side Effects consisting of flushing, shortness of breath, fa-
CNS: weakness. CV: CARDIOMYOPATHY. GI: nausea, cial swelling, headache, chills, chest pain,
diarrhea, increased alkaline phosphatase, mon- back pain, chest or throat tightness, fever,
iliasis, stomatitis, vomiting. Derm: alopecia, tachycardia, pruritus, rash, cyanosis, syn-
palmar-plantar erythrodysesthesia. Hemat: cope, bronchospasm, asthma, apnea, which
anemia, leukopenia, thrombocytopenia. Local: may be accompanied by hypotension. Reac-
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tions usually resolve over 1 day and are usual- ● Assess injection site frequently for redness,
irritation, or inflammation. Doxorubicin is aly limited to first dose. Slowing infusion rate
vesicant but may infiltrate painlessly even ifmay minimize this reaction. Reaction is
blood returns on aspiration of infusion nee-thought to be due to liposome.
dle. Severe tissue damage may occur if doxo-● Observe for signs and symptoms of anaphy- Drubicin extravasates. If extravasation occurs,laxis (rash, pruritus, laryngeal edema,
stop infusion immediately, restart, and com-wheezing). Discontinue doxorubicin and no-
plete dose in another vein. Local infiltrationtify health care professional immediately if
of antidote is not recommended. Apply icethese problems occur. Keep epinephrine, an
packs and elevate and rest extremity for 24–antihistamine, and resuscitation equipment
48 hr to reduce swelling, then resume normalclose by in case of an anaphylactic reaction.
activity as tolerated. If swelling, redness, and/● Monitor for bone marrow depression. Assess
or pain persists beyond 48 hr, immediatefor bleeding (bleeding gums, bruising, petec-
consultation for possible débridement is indi-hiae, guaiac stools, urine, and emesis) and
cated.avoid IM injections and taking rectal temper-

● Assess oral mucosa frequently for develop-atures if platelet count is low. Apply pressure
ment of stomatitis. Increased dosing intervalto venipuncture sites for 10 min. Assess for
and/or decreased dose is recommended if le-signs of infection during neutropenia. Anemia
sions are painful or interfere with nutrition.may occur. Monitor for increased fatigue,

● Monitor for skin toxicity with prolonged use;dyspnea, and orthostatic hypotension.
palmar-plantar erythrodysesthesia usually

● Monitor intake and output ratios, and report
occurs after 6 wk of treatment and consists ofoccurrence of significant discrepancies. En-
swelling, pain, and erythema of the hands andcourage fluid intake of 2000–3000 ml/day.
feet. This may progress to desquamation butAllopurinol and alkalinization of the urine
usually regresses after 2 wk. In severe cases,may be used to decrease serum uric acid lev-
modification and delay of future doses of dox-els and to help prevent urate stone formation.
orubicin liposome may be necessary.

● Severe and protracted nausea and vomiting
● Lab Test Considerations: Monitor CBCmay occur as early as 1 hr after therapy and and differential prior to, and periodicallymay last 24 hr. Administer parenteral antiem- during, therapy. The WBC nadir occurs 10–etics 30–45 min prior to therapy and routine- 14 days after administration, and recoveryly around the clock for the next 24 hr as indi- usually occurs by the 21st day. Thrombocy-

cated. Monitor amount of emesis and notify topenia and anemia may also occur. � dos-
health care professional if emesis exceeds ing interval and/or � dose is recommended
guidelines to prevent dehydration. if ANC is <1000 cells/mm3 and/or platelet

● Monitor for development of signs of cardiac count is <50,000 cells/mm3.
toxicity, which may be either acute and tran-

● Monitor renal (BUN and creatinine) and he-
sient (ST segment depression, flattened T patic (AST, ALT, LDH, and serum bilirubin)
wave, sinus tachycardia, and extrasystoles) or function prior to and periodically during
late onset (usually occurs 1–6 mo after initia- therapy. Dose reduction is required for bili-
tion of therapy) and characterized by intrac- rubin >1.2 mg/dl or serum creatinine >3
table CHF (peripheral edema, dyspnea, rales/ mg/dl.
crackles, weight gain); occurs more fre-

● May cause � serum and urine uric acid con-
quently in patients receiving a cumulative centrations.
dose of ≥550 mg/m2. Chest x-ray, echocardi-

Potential Nursing Diagnosesography, ECGs, and radionuclide angiogra-
Risk for infection (Adverse Reactions)phy may be ordered prior to, and periodically
Decreased cardiac output (Adverse Reactions)during, therapy. Cardiotoxicity is more preva-

lent in children younger than 2 yr and geriat- Implementation
ric patients. Dexrazoxane may be used to pre- ● High Alert: Fatalities have occurred with in-
vent cardiotoxicity in patients receiving correct administration of chemotherapeutic
cumulative doses of >300 mg/m2. agents. Before administering, clarify all am-

� = Canadian drug name.
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biguous orders; double-check single, daily, tobramycin, trimethoprim/sulfamethoxazole,
and course-of-therapy dose limits; have sec- vancomycin, vinblastine, vincristine, vinorel-
ond practitioner independently double-check bine, zidovudine.
original order, calculations, and infusion ● Y-Site Incompatibility: amphotericin B,
pump settings. Do not confuse doxorubicin amphotericin B cholesteryl sulfate complex,
hydrochloride liposome (Doxil) with doxo- buprenorphine, cefoperazone, ceftazidime,
rubicin hydrochloride (Adriamycin, Rubex) docetaxel, mannitol, meperidine, metoclo-
or with daunorubicin hydrochloride (Cerubi- pramide, mitoxantrone, morphine, ofloxacin,
dine)or daunorubicin citrate liposome (Dau- paclitaxel, piperacillin/tazobactam, prome-
noXome). Clarify orders that do not include thazine, sodium bicarbonate.
generic and brand names.

● Additive Incompatibility: Do not admix
● Prepare solution in a biologic cabinet. Wear with other solutions or medications.

gloves, gown, and mask while handling medi-
Patient/Family Teachingcation. Discard IV equipment in specially des-
● Instruct patient to notify health care profes-ignated containers.

sional promptly if fever; sore throat; signs of● Aluminum needles may be used to administer
infection; bleeding gums; bruising; petechiae;doxorubicin but should not be used during

storage, because prolonged contact results in blood in stools, urine, or emesis; increased
discoloration of solution and formation of a fatigue; dyspnea; or orthostatic hypotension
dark precipitate. Solution is red. occurs. Caution patient to avoid crowds and

persons with known infections. Instruct pa-IV Administration
tient to use soft toothbrush and electric razor

● Intermittent Infusion: Diluent: Dilute
and to avoid falls. Caution patient not to drinkdose, up to 90 mg, in 250 ml of D5W. Do not
alcoholic beverages or take medication con-dilute with other diluents or diluents contain-
taining aspirin or NSAIDs; may precipitateing a bacteriostatic agent. Solution is not
gastric bleeding.clear, but a translucent red liposomal disper-

● Instruct patient to report pain at injection sitesion. Do not use in-line filters. Refrigerate di-
immediately.luted solutions and administer within 24 hr of

dilution. Concentration: 0.36 mg/ml. ● Instruct patient to inspect oral mucosa for er-
Rate: Initial rate of infusion should be 1 mg/ ythema and ulceration. If ulceration occurs,
min to minimize risk of infusion reactions. If advise patient to use sponge brush, rinse
no reactions occur, increase rate to complete mouth with water after eating and drinking,
administration within 1 hr. Do not administer and confer with health care professional if
as a bolus or undiluted solution. Rapid infu- mouth pain interferes with eating. Pain may
sion may increase infusion-related reactions. require treatment with opioid analgesics. The

● Y-Site Compatibility: acyclovir, allopuri- risk of developing stomatitis is greatest 5–10
nol, aminophylline, ampicillin, aztreonam, days after a dose; the usual duration is 3–7
bleomycin, butorphanol, calcium gluconate, days.
carboplatin, cefazolin, cefepime, cefoxitin,

● Advise patient that this medication may have
ceftizoxime, ceftriaxone, chlorpromazine, teratogenic effects. Contraception should be
cimetidine, ciprofloxacin, cisplatin, clinda- used during and for at least 4 mo after thera-mycin, cyclophosphamide, cytarabine, dacar-

py is concluded. Inform patient before initiat-bazine, dexamethasone sodium phosphate,
ing therapy that this medication may cause ir-diphenhydramine, dobutamine, dopamine,
reversible gonadal suppression.droperidol, enalaprilat, etoposide, famoti-

● Instruct patient to notify health care profes-dine, fluconazole, fluorouracil, furosemide,
sional immediately if irregular heartbeat,ganciclovir, gentamicin, granisetron, halo-
shortness of breath, swelling of lower extrem-peridol, heparin, hydrocortisone sodium
ities, or skin irritation (swelling, pain, orsuccinate, hydromorphone, ifosfamide, leu-
redness of feet or hands) occurs.covorin, lorazepam, magnesium sulfate, mes-

● Discuss the possibility of hair loss with pa-na, methotrexate, methylprednisolone sodi-
tient. Explore methods of coping. Regrowthum succinate, metronidazole, ondansetron,
usually occurs 2–3 mo after discontinuationpiperacillin, potassium chloride, prochlor-

perazine, ranitidine, ticarcillin/clavulanate, of therapy.
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● Instruct patient not to receive any vaccina- TIME/ACTION PROFILE (sedation)
tions without advice of health care profes-

ROUTE ONSET PEAK DURATION*sional.
IM, IV 3–10 min 30 min 2–4 hr● Inform patient that medication may cause

urine to appear red for 1–2 days. *Listed as duration of tranquilization; alterations in con- D
● Instruct patient to notify health care profes- sciousness may last up to 12 hr

sional if skin irritation occurs at site of previ- Contraindications/Precautions
ous radiation therapy. Contraindicated in: Hypersensitivity; Known

● Advise family and/or caregivers to take pre- intolerance; Angle-closure glaucoma; Bone
cautions (i.e., latex gloves) in handling body marrow depression; CNS depression; Severe liv-
fluids for at least 5 days posttreatment. er or cardiac disease; Known or suspected QT

● Emphasize the need for periodic lab tests to prolongation.
monitor for side effects. Use Cautiously in: Geriatric, debilitated, or se-

verely ill patients (smaller doses should beEvaluation/Desired Outcomes
used); Diabetic patients; Respiratory insuffi-

● Decrease in size or spread of malignancies.
ciency; Prostatic hyperplasia; CNS tumors; In-

● Arrested progression of KS in patients with
testinal obstruction; Seizures (may lower sei-HIV infection.
zure threshold); Severe liver disease;
Pregnancy, lactation, and children <2 yr (al-

doxycycline, See TETRACYCLINES. though safety not established, droperidol has
been used during cesarean section without res-
piratory depression in the newborn); Age >65
yr, concurrent benzodiazepines, volatile anes-droperidol (droe-per-i-dole)
thetics, IV opioids (may increase risk of seriousInapsine
arrhythmias); use lower initial doses.

Classification Exercise Extreme Caution in: Patients with
Therapeutic: sedative/hypnotics risk factors for prolonged QT syndrome (CHF,Pharmacologic: butyrophenones

bradycardia, diuretic use, cardiac hypertrophy,
hypokalemia, hypomagnesema) or other drugsPregnancy Category C
known to prolong QT interval.

Indications Adverse Reactions/Side Effects
Used to produce tranquilization and as an ad- CNS: SEIZURES, extrapyramidal reactions, abnor-
junct to general and regional anesthesia. Unla- mal EEG, anxiety, confusion, dizziness, exces-

sive sedation, hallucinations, hyperactivity,beled uses: Useful in decreasing postoperative
mental depression, nightmares, restlessness,or postprocedure nausea and vomiting.
tardive dyskinesia. CV: ARRHYTHMIAS (includingAction
torsades de pointes), QT prolongation. EENT:Similar to haloperidol—alters the action of blurred vision, dry eyes. Resp: bronchospasm,

dopamine in the CNS. Therapeutic Effects: laryngospasm. CV: hypotension, tachycardia.
Tranquilization. Suppression of nausea and GI: constipation, dry mouth. Misc: chills, facial
vomiting in selected situations. sweating, shivering.
Pharmacokinetics Interactions
Absorption: Well absorbed following IM ad- Drug-Drug: Additive hypotension with antihy-
ministration. pertensives or nitrates. Additive CNS depres-
Distribution: Appears to cross the blood-brain sion with other CNS depressants, including
barrier and placenta. alcohol, antihistamines, antidepressants,
Metabolism and Excretion: Mainly metabo- opioid analgesics, and other sedatives. Con-
lized by the liver. Only 10% excreted unchanged current use of drugs known to prolong QT
by the kidneys. interval (� risk of potentially life-threatening
Half-life: 2.2 hr. arrhythmias).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



462 droperidol

Drug-Natural Products: Concomitant use of nian agent may be used to treat these
kava kava, valerian, chamomile, or hops symptoms.
can � CNS depression. ● Nausea and Vomiting: Assess nausea, vom-

iting, hydration status, bowel sounds, andRoute/Dosage
abdominal pain prior to and following ad-

Premedication/Use Without Premedica- ministration.
tion in Diagnostic Procedures

Potential Nursing DiagnosesIV, IM (Adults): 2.5–initially, 30–60 min pri-
Risk for injury (Side Effects)or to induction of anesthesia; additional doses

of 1.25 mg IV may be needed, but should be un- Implementation
dertaken with caution. IV Administration
IM, IV (Children 2–12 yr): 0.1 mg/kg maxi-

● Direct IV: Diluent: Administer undiluted.mum initial dose.
Concentration: 2.5 mg/ml. Rate: Admin-

Adjunct to General Anesthesia ister each dose slowly over 30–60 sec.
IV (Adults): 2.5 mg, additional doses of 1.25

● Intermittent Infusion: Diluent: May be
mg IV may be needed, but should be undertaken added to D5W, 0.9% NaCl, or LR. Rate:
with caution. Administer by slow IV infusion. Titrate ac-
IM, IV (Children 2–12 yr): 0.1 mg/kg maxi- cording to patient response.
mum initial dose.

● Syringe Compatibility: atropine, bleomy-
cin, butorphanol, chlorpromazine, cimeti-Adjunct in Regional Anesthesia

IM, IV (Adults): 2.5 mg. dine, cisplatin, cyclophosphamide, dimenhy-
drinate, diphenhydramine, doxorubicin,Antiemetic
fentanyl, glycopyrrolate, hydroxyzine, meper-IV (Adults): 0.5–1.25 mg q 4 hr as needed
idine, metoclopramide, midazolam, mitomy-(unlabeled).
cin, morphine, nalbuphine, pentazocine, per-

Availability (generic available) phenazine, prochlorperazine, promethazine,
Injection: 2.5 mg/ml. scopolamine, vinblastine, vincristine.

● Syringe Incompatibility: fluorouracil, fu-NURSING IMPLICATIONS
rosemide, heparin, leucovorin calcium,

Assessment methotrexate, ondansetron, pentobarbital.
● Monitor blood pressure and heart rate fre- ● Y-Site Compatibility: amifostine, azithro-

quently during therapy. Report significant mycin, aztreonam, bivalirudin, bleomycin,
changes immediately. Hypotension may be buprenorphine, cisatracurium, cladribine,
treated with parenteral fluids if hypovolemia cisplatin, cyclophosphamide, cytarabine,
is a causal factor. Vasopressors (norepineph- dexmedetomidine, docetaxel, doxorubicin,
rine, phenylephrine) may be needed. Avoid doxorubicin liposome, etoposide, famoti-
use of epinephrine, because droperidol re- dine, fenoldopam, filgrastim, fluconazole,
verses its pressor effects and may cause para- fludarabine, gemcitabine, granisetron, hy-
doxical hypotension. drocortisone sodium succinate, idarubicin,

● Assess 12-lead ECG in all patients prior to ad- linezolid, melphalan, meperidine, metoclo-
ministration to determine if prolonged QT in- pramide, mitomycin, ondansetron, oxalipla-
terval is present. Do not administer to pa- tin, paclitaxel, potassium chloride, propofol,tients with a prolonged QT interval. Monitor

remifentanil, sargramostim, teniposide, thi-ECG prior to, during, and for 2–3 hr after
otepa, vinblastine, vincristine, vinorelbine, vi-treatment to monitor for arrhythmias.
tamin B complex with C.

● Assess patient for level of sedation following
● Y-Site Incompatibility: allopurinol sodi-administration.

um, amphotericin B cholesteryl sulfate com-
● Observe patient for extrapyramidal symptoms

plex, cefepime, fluorouracil, foscarnet, furo-(dystonia, oculogyric crisis, extended neck,
semide, lansoprazole, leucovorin calcium,flexed arms, tremor, restlessness, hyperactiv-
nafcillin, pemetrexed, piperacillin/tazo-ity, anxiety) throughout therapy. Notify physi-
bactam.cian or other health care professional should

these occur. An anticholinergic antiparkinso- ● Additive Incompatibility: barbiturates.
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Patient/Family Teaching counts ≤50/mm3; Chronic dialysis patients; Pa-
● Caution patient to change positions slowly to tients who have undergone bone marrow, lung,

minimize orthostatic hypotension. liver, pancreas, or small bowel transplantation;
● Medication causes drowsiness. Advise patient OB: Lactation.

to call for assistance during ambulation and Use Cautiously in: Concurrent therapeutic Dtransfer. heparin therapy (≥15 units/kg/hr), recent
(within 3 days) thrombolytic therapy, recentEvaluation/Desired Outcomes
(within 7 days) oral anticoagulants or glycopro-● General quiescence and reduced motor ac-
tein IIb/IIIa inhibitors, recent (within 7 days)tivity.
aspirin therapy >650 mg/day or other platelet● Decreased nausea and vomiting.
inhibitors; Platelet count <30,000 x 106 /L; Pro-
thrombin time—INR >3.0; Recent (within 6

drotrecogin (dro-tre-coe-gin) wk) GI bleeding; Recent (within 3 mos) isch-
Xigris emic stroke; Intracranial arteriovenous malfor-

mation or aneurysm; Known bleeding diathesis;Classification
Chronic severe hepatic disease; Any other seri-Therapeutic: anti-infectives
ous bleeding risk; Surgical procedures (discon-Pharmacologic: activated protein C,

human tinue 2 hr before; resume 12 hr after if hemosta-
sis is achieved); OB: Pregnancy (use only if

Pregnancy Category C clearly needed); Pedi: Children (safety not es-
tablished).Indications
Adverse Reactions/Side EffectsTo reduce mortality in adult patients with sepsis.
Hemat: BLEEDING.Action
InteractionsProbably acts by suppressing widespread in-
Drug-Drug: Risk of serious bleeding may beflammation associated with sepsis. Therapeu-
� by antiplatelet agents, anticoagulants,tic Effects: Decrease mortality due to sepsis.
thrombolytic agents, or other agents thatPharmacokinetics
may affect coagulation.Absorption: IV administration results in com-
Drug-Natural Products: Risk of bleeding mayplete bioavailability.
be � by arnica, chamomile, clove, dongDistribution: Unknown.
quai, feverfew, garlic, ginger, gingko, Pa-Metabolism and Excretion: Unknown.
nax ginseng, and others.Half-life: Unknown.
Route/Dosage

TIME/ACTION PROFILE (activity) IV (Adults): 24 mcg/kg/hr for 96 hr.
ROUTE ONSET PEAK DURATION Availability

Powder for intravenous infusion (re-IV unknown end of in- unknown
fusion quires reconstitution): 5-mg vial, 20-mg vial.

Contraindications/Precautions NURSING IMPLICATIONS
Contraindicated in: Hypersensitivity; Patients

Assessmentwith a high risk of bleeding, including those
● Assess for signs of bleeding and hemorrhagewith: active internal bleeding, recent (within 3

(bleeding gums; nosebleed; unusual bruis-months) stroke, recent (within 2 months) intra-
ing; tarry, black stools; hematuria; fall in he-cranial or intraspinal injury or severe head trau-
matocrit or blood pressure; guaiac-positivema, any trauma associated with an increased
stools, urine, or nasogastric aspirate)risk of life-threatening bleeding, presence of an
throughout therapy. If clinically importantepidural catheter, intracranial neoplasm/mass
bleeding occurs, stop drotrecogin infusionlesion/cerebral herniation. Patients not expect-
immediately. Assess other agents used thated to survive due to pre-existing medical condi-

tion(s); HIV-positive patients with CD-4 cell may affect coagulation. Once hemostasis is

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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achieved, reinstitution of drotrecogin may be ● Solution Compatibility: May be adminis-
tered only with 0.9% NaCl, LR, dextrose, orreconsidered.
dextrose/saline combinations.● Assess patient for infection (vital signs; ap-

pearance of wound, sputum, urine, and stool; Patient/Family Teaching
WBC) at beginning of and during therapy.

● Explain purpose of medication to patient.
● Lab Test Considerations: Most patients

Evaluation/Desired Outcomeswith severe sepsis have coagulopathy pro-
● Reduction of mortality in adult patients withlonging activated partial thromboplastin time

severe sepsis.(aPTT) and prothrombin time (PT). Drotre-
cogin may also affect aPTT, but has minimal
effect on PT. Use PT to monitor coagulation duloxetine (do-lox-e-teen)status of patients receiving drotrecogin. Cymbalta

Potential Nursing Diagnoses
ClassificationIneffective tissue perfusion, impaired (Indi-
Therapeutic: antidepressantscations) Pharmacologic: selective serotonin and
norepinephrine reuptake inhibitors—Implementation
SSNRIs● Drotrecogin should be discontinued 2 hr pri-

or to invasive surgical procedures or proce-
Pregnancy Category Cdures with a risk of bleeding. Once hemosta-

sis is achieved, drotrecogin may be started 12 Indicationshr after the procedure.
Major depressive disorder. Management of dia-

IV Administration betic peripheral neuropathic pain. Generalized
● Intermittent Infusion: Calculate dose and anxiety disorder (DPNP). Unlabeled uses:

number of 5-mg or 20-mg vials needed (vials Stress urinary incontinence. Neuropathic pain/
contain excess to facilitate delivery). Recon- chronic pain. Fibromyalgia. Generalized Anxiety
stitute 5-mg vials with 2.5 ml and 20-mg vials Disorder (GAD).
with 10 ml sterile water for injection for a Action
concentration of 2 mg/ml. Add sterile water Inhibits serotonin and norepinephrine reuptake
slowly to vial; avoid inverting or shaking. in the CNS. Both antidepressant and pain inhibi-
Gently swirl until powder is completely dis- tion are centrally mediated. Therapeutic Ef-
solved. Diluent: Reconstituted solution fects: Decreased depressive symptomatology.
must be diluted further with 0.9% NaCl. With- Decreased neuropathic pain. Decreased symp-
draw amount of reconstituted solution need- toms of anxiety.
ed from vial and add to infusion bag of 0.9%

PharmacokineticsNaCl; direct stream to side of the bag to avoid
Absorption: Well absorbed following oral ad-agitating solution. Gently invert bag to mix.
ministration.Reconstituted solution must be used within 3
Distribution: Unknown.hr and IV administration must be completed
Protein Binding: Highly (>90%) protein-within 14 hr of preparation of IV solution. Do
bound.not administer if discolored or contains par-
Metabolism and Excretion: Mostly metabo-ticulate matter. If infusion is interrupted, re-
lized, primarily by the CYP2D6 and CYP1A2 en-start at initial infusion rate and continue to
zyme pathways.complete recommended infusion. Concen-
Half-life: 12 hr.tration: 100–1000 mcg/ml. When using

low concentrations (<200 mcg/ml) at low TIME/ACTION PROFILE (blood levels)
flow rates (<5 ml/hr), prime infusion set for
approximately 15 min at a flow rate of 5 ml/ ROUTE ONSET PEAK DURATION
hr. Rate: Administer at a rate of 24 mcg/kg/ PO unknown 6 hr 12 hr
hr for 96 hr. Do not use bolus dosing or dose
escalation. Contraindications/Precautions

● Y-Site Incompatibility: Administer via a Contraindicated in: Hypersensitivity; Concur-
dedicated IV line or a dedicated lumen of a rent MAO inhibitor therapy; Uncontrolled angle-
multilumen central venous catheter closure glaucoma; End stage renal disease;
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Chronic hepatic impairment or substantial alco- undertaken with caution. � risk of serious ar-
hol use (increased risk of hepatitis); Lactation: rhythmias with thioridazine; avoid concurrent
May enter breast milk; discontinue or bottle- use.
feed. Drug-Natural Products: Use with St. John’s
Use Cautiously in: History of suicide attempt wort �of serotonin syndrome. Dor ideation; History of mania (may activate ma- Route/Dosage
nia/hypomania); Concurrent use of other cen- PO (Adults): Antidepressant—20–30 mg
trally-acting drugs (� risk of adverse reac- twice daily; for neuropathic pain or general-
tions); History of seizure disorder; Controlled ized anxiety disorder—60 mg once daily.angle-closure glaucoma; Diabetic patients and

Renal Impairmentthose with renal impairment (consider lower
PO (Adults): start with lower dose and in-initial dose with gradual increase); OB: Use dur-
crease gradually.ing third trimester may result in neonatal sero-

tonin syndrome requiring prolonged hospitali- Availability
zation, respiratory and nutritional support; Capsules: 20 mg, 30 mg, 60 mg. Cost: 20 mg
Pedi: May � risk of suicide attempt/ideation $320.96/90, 30 mg $345.99/90, 60 mg
especially during dose early treatment or dose $347.98/90.
adjustment; risk may be greater in children or
adolescents (safe use in children/adolescents NURSING IMPLICATIONS
not established).

AssessmentAdverse Reactions/Side Effects
● Assess for sexual dysfunction (erectile dys-CNS: SEIZURES, fatigue, drowsiness, insomnia, ac- function; decreased libido).tivation of mania, dizziness, nightmares. EENT:
● Monitor blood pressure before and periodi-blurred vision, � intraocular pressure. CV:

cally during therapy. Sustained hypertension�blood pressure. GI: �appetite,
may be dose related; decrease dose or dis-constipation, dry mouth, nausea, diarrhea, �
continue therapy if this occurs.liver enzymes, gastritis, hepatitis, vomiting. GU:

● Monitor appetite and nutritional intake.dysuria, abnormal orgasm, erectile dysfunction,
Weigh weekly. Report continued weight loss.�libido, urinary hesitation. Derm:
Adjust diet as tolerated to support nutritional�sweating, pruritus, rash. Neuro: tremor.
status.

Interactions
● Depression: Assess mental status (orienta-

Drug-Drug: Concurrent use with MAO inhibi- tion, mood, and behavior). Inform health
tors may result in serious potentially fatal reac- care professional if patient demonstrates sig-
tions (do not use within 14 days of discontinu- nificant increase in anxiety, nervousness, or
ing MAOI. Wait at least 5 days after stopping insomnia.
duloxetine to start MAOI). � risk of hepatotox-

● Assess suicidal tendencies in both adults and
icity with chronic alcohol abuse. Drugs that af- children, especially in early therapy or during
fect serotonergic neurotransmitter systems, in- dose changes. Restrict amount of drug avail-
cluding linezolid, tramadol, and triptans � able to patient.risk of serotonin syndrome. Drugs that inhib-

● Pain: Assess intensity, quality, and location ofit CYP1A2, including fluvoxamine and some
pain periodically during therapy. Use painfluoroquinolones � levels of duloxetine and
scale. May require several weeks for effects toshould be avoided. Drugs that inhibit
be seen.CYP2D6, including paroxetine, fluoxetine,

● Lab Test Considerations: May cause �and quinidine, � levels of duloxetine and may
ALT, AST, bilirubin, CPK, and alkaline phos-increase the risk of adverse reactions. Duloxe-
phatase.tine also inhibits CYP2D6 and may � levels of

Potential Nursing Diagnosesdrugs metabolized by CYP2D6, including tri-
Ineffective coping (Indications)cyclic antidepressants, phenothiazines,
Risk for suicide (Adverse Reactions)and class 1C antiarrhythmics (propafen-

one and flecainide); concurrent use should be Chronic pain (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation dutasteride (doo-tas-te-ride)
● PO: May be administered without regard to Avodartmeals. Capsules should be swallowed whole.

ClassificationDo not crush, chew, or open and sprinkle
Therapeutic: benign prostatic hyperplasiacontents on food or liquids; may affect enteric
(BPH) agentscoating.
Pharmacologic: androgen inhibitors

Patient/Family Teaching
Pregnancy Category X● Instruct patient to take duloxetine as directed

at the same time each day. Take missed doses
Indicationsas soon as possible unless time for next dose.
Management of the symptoms of benign prostat-Do not stop abruptly; must be decreased
ic hyperplasia (BPH) in men with an enlargedgradually.
prostate gland.

● Encourage patient and family to be alert for
Actionemergence of anxiety, agitation, panic at-
Inhibits the enzyme 5-alpha-reductase, which istacks, insomnia, irritability, hostility, impul-
responsible for converting testosterone to itssivity, akathisia, hypomania, mania, worsen-
potent metabolite 5-alpha-dihydrotestosteroneing of depression and suicidal ideation,
in the prostate gland and other tissues. 5-Alpha-especially during early antidepressant thera-
dihydrotestosterone is partly responsible forpy. If these symptoms occur, notify health
prostatic hyperplasia. Therapeutic Effects:care professional.
Reduced prostate size with associated decrease

● May cause drowsiness. Caution patient to
in urinary symptoms.avoid driving or other activities requiring
Pharmacokineticsalertness until response to medication is
Absorption: Well absorbed (60%) followingknown.
oral administration; also absorbed through

● Advise patient to consult health care profes-
skin.sional prior to taking any Rx, OTC, or herbal
Distribution: 11.5% of serum concentrationproducts.
partitions into semen.

● Instruct patient to notify health care profes- Protein Binding: 99% bound to albumin;
sional if signs of liver damage (pruritus, dark 96.6 % bound to alpha-1 glycoprotein.
urine, jaundice, right upper quadrant ten- Metabolism and Excretion: Mostly metabo-
derness, unexplained ‘‘flu-like’’ symptoms) lized by the liver via the CYP3A4 metabolic path-
occur. way; metabolites are excreted in feces.

● Advise patient to avoid taking alcohol during Half-life: 5 wk.
duloxetine therapy.

TIME/ACTION PROFILE (reduction in dihy-● Instruct patient to notify health care profes-
drotestosterone levels†)sional if pregnancy is planned or suspected

or if breastfeeding.
ROUTE ONSET PEAK DURATION

● Refer patient/family to local support group.
PO unknown 1-2 wk unknown

Evaluation/Desired Outcomes
†Symptoms may only improve over 3–12 mo

● Increased sense of well-being.
Contraindications/Precautions● Renewed interest in surroundings. Need for
Contraindicated in: Hypersensitivity; Cross-therapy should be periodically reassessed.
sensitivity with other 5-alpha-reductase inhibi-Patients may notice improvement within 1–4
tors may occur; Women; Children.wks, but should be advised to continue thera-
Use Cautiously in: Hepatic impairment.py as directed. Therapy is usually continued
Adverse Reactions/Side Effectsfor several months.
GU: decreased libido, ejaculation disorders, er-● Decrease in neuropathic pain associated with
ectile dysfunction. Endo: gynecomastia.diabetic peripheral neuropathy.
Interactions
Drug-Drug: Blood levels and effects may be in-
creased by ritonavir, ketoconazole, vera-
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Implementationpamil, diltiazem, cimetidine, ciprofloxa-
cin, or other CYP3A4 enzyme inhibitors. ● PO: Administer once daily with or without

meals. Do not crush, break, or chew capsule.Route/Dosage
PO (Adults): 0.5 mg once daily. Patient/Family Teaching

● Instruct patient to take dutasteride at the DAvailability
same time each day as directed, even if symp-Soft gelatin capsules: 0.5 mg. Cost: $269.97/

90. toms improve or are unchanged. If a dose is
missed, take as soon as remembered later in

NURSING IMPLICATIONS the day or omit dose. Do not make up by tak-
ing double doses the next day.Assessment

● Caution patient that sharing of dutasteride● Assess patient for symptoms of prostatic hy-
may be dangerous.perplasia (urinary hesitancy, feeling of in-

● Inform patient that the volume of ejaculatecomplete bladder emptying, interruption of
urinary stream, impairment of size and force may be decreased during therapy but that this
of urinary stream, terminal urinary dribbling, will not interfere with normal sexual function.
straining to start flow, dysuria, urgency) be- ● Caution patient that dutasteride poses a po-
fore, and periodically throughout, therapy. tential risk to a male fetus. Women who are

● Digital rectal examinations should be per- pregnant or may become pregnant should
formed before and periodically throughout avoid exposure to semen of a partner taking
therapy for BPH. dutasteride and should not handle dutaster-

● Lab Test Considerations: Serum pros- ide because of the potential for absorption.tate-specific antigen (PSA) concentrations,
● Advise patient to avoid donating blood for atwhich are used to screen for prostate cancer,

least 6 mo after last dose of dutasteride todecrease by about 20% within the 1st mo of
prevent a pregnant female from receiving du-therapy and stabilize at about 50% of the pre-
tasteride through a blood transfusion.treatment level within 6 mo. New baseline PSA

● Emphasize the importance of periodic follow-concentrations should be established at 3 and
up exams to determine whether a clinical re-6 mo of therapy and evaluated periodically
sponse has occurred.throughout therapy.

Evaluation/Desired OutcomesPotential Nursing Diagnoses
Impaired urinary elimination (Indications) ● Decrease in urinary symptoms of BPH.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tions have been exhausted; breastfeeding not
econazole, See ANTIFUNGALS recommended in HIV-infected patients).
(TOPICAL). Adverse Reactions/Side Effects

CNS: abnormal dreams, depression, dizziness,
drowsiness, fatigue, headache, impaired con-
centration, insomnia, nervousness, psychiatricefavirenz (e-fav-i-renz) Esymptomatology. GI: nausea, abdominal pain,Sustiva
anorexia, diarrhea, dyspepsia, flatulence. GU:

Classification hematuria, renal calculi. Derm: RASH, increased
Therapeutic: antiretrovirals sweating, pruritus. Neuro: hypoesthesia.
Pharmacologic: non-nucleoside reverse Interactionstranscriptase inhibitors

Drug-Drug: � levels of midazolam, triaz-
olam, or ergot alkaloids when used concur-Pregnancy Category D
rently; may result in potentially serious adverse
reactions including arrhythmias, CNS, and res-Indications
piratory depression. Induces (stimulates) theHIV infection (in combination with one or more
hepatic cytochrome P450 3A4 enzyme systemother antiretroviral agents).
and would be expected to influence the effects of

Action other drugs that are metabolized by this system;
Inhibits HIV reverse transcriptase, which results efavirenz itself is also metabolized by this sys-

tem. � risk of CNS depression with other CNSin disruption of DNA synthesis. Therapeutic
depressants, including alcohol, antidepres-Effects: Slowed progression of HIV infection
sants, antihistamines, and opioid analge-and decreased occurrence of sequelae. In-
sics. Concurrent use with ritonavir � levels ofcreases CD4 cell counts and decreases viral
both agents and the likelihood of adverse reac-load.
tions, especially hepatotoxicity. May alter the ef-

Pharmacokinetics fectiveness of hormonal contraceptives. Sig-
Absorption: 50% absorbed when ingested fol- nificantly � voriconazole levels; concurrent
lowing a high-fat meal. use is contraindicated. � indinavir blood lev-
Distribution: 99.5–99.75% bound to plasma els (indinavir dosage � recommended). �

saquinavir blood levels (avoid using saquina-proteins; enters CSF.
vir as the only protease inhibitor with efavirenz).Metabolism and Excretion: Mostly metabo-
May alter the effects of warfarin.lized by the liver.
Drug-Natural Products: Use with St. John’sHalf-life: Following single dose—52–76 hr.
wort may cause � levels and effectiveness, in-Following multiple doses—40–55 hr.
cluding development of drug resistance.
Drug-Food: Ingestion following a high-fat mealTIME/ACTION PROFILE (blood levels)
increases absorption by 50%.

ROUTE ONSET PEAK DURATION Route/Dosage
PO rapid 3–5 hr 24 hr PO (Adults and Children >40 kg): 600 mg

once daily.
Contraindications/Precautions PO (Children 32.5–40 kg): 400 mg once
Contraindicated in: Hypersensitivity; Concur- daily.
rent midazolam, triazolam, ergot derivatives, or PO (Children 25–32.5 kg): 350 mg once
voriconazole. daily.
Use Cautiously in: History of mental illness or PO (Children 20–25 kg): 300 mg once daily.

PO (Children 15–20 kg): 250 mg once daily.substance abuse (� risk of psychiatric sympto-
PO (Children 10–15 kg): 200 mg once daily.matology); History of hepatic impairment (in-

cluding hepatitis B or C infection or concurrent Availability
therapy with hepatotoxic agents); Pedi: Children Capsules: 50 mg, 100 mg, 200 mg. Tablets:
(increased incidence of rash); OB: Pregnancy 600 mg. In combination with: emtricitabine
or lactation (use in pregnancy only if other op- and tenofovir (Atripla) (See Appendix B).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS not stop taking without consulting health care
professional. Take missed doses as soon asAssessment remembered; do not double doses.

● Assess for change in severity of HIV symptoms
● Instruct patient that efavirenz should not be

and for symptoms of opportunistic infections shared with others.
during therapy.

● May cause dizziness, impaired concentration,
● Assess for rash, especially during 1st month or drowsiness. Caution patient to avoid driv-

of therapy. Onset is usually within 2 wk and ing or other activities requiring alertness until
resolves with continued therapy within 1 mo. response to medication is known.
May range from mild maculopapular with er-

● Advise patient to avoid taking other medica-
ythema and pruritus to exfoliative dermatitis tions, prescription or OTC, or herbal prod-
and Stevens-Johnson syndrome. Occurs more ucts without consulting health care profes-
often and may be more severe in children. If sional.
rash is severe or accompanied by blistering,

● Inform patient that efavirenz does not cure
desquamation, mucosal involvement, or fev- AIDS or prevent associated or opportunistic
er, therapy must be discontinued immediate- infections. Efavirenz does not reduce the risk
ly. Efavirenz may be reinstated concurrently of transmission of HIV to others through sex-
with antihistamines or corticosteroids in pa- ual contact or blood contamination. Caution
tients discontinuing due to rash. patient to use a condom and to avoid sharing

● Assess patient for CNS and psychiatric symp- needles or donating blood to prevent spread-
toms (dizziness, impaired concentration, ing the AIDS virus to others. Advise patientsomnolence, abnormal dreams, insomnia) that the long-term effects of efavirenz are un-during therapy. Symptoms usually begin dur- known at this time.ing 1st or 2nd day of therapy and resolve after

● Advise patients taking oral contraceptives to2–4 wk. Administration at bedtime may mini- use a nonhormonal method of birth controlmize symptoms. Concurrent use with alcohol during efavirenz therapy and to notify healthor psychoactive agents may cause additive care professional if they become pregnantCNS symptoms. while taking efavirenz.
● Lab Test Considerations: Monitor viral

● Instruct patient to notify health care profes-load and CD4 cell count regularly during sional immediately if rash occurs.therapy.
● Emphasize the importance of regular follow-

● Monitor liver function tests in patients with a up exams and blood counts to determinehistory of hepatitis B or C. May cause � se- progress and monitor for side effects.rum AST, ALT, and GGT concentrations. If
Evaluation/Desired Outcomesmoderate to severe liver function test abnor-
● Delayed progression of AIDS and decreasedmalities occur, efavirenz doses should be

opportunistic infections in patients with HIV.held until levels return to normal. Discontin-
● Decrease in viral load and increase in CD4ue if liver function abnormalities recur when

cell counts.therapy is resumed.
● May cause � in total cholesterol and serum

triglyceride levels.
eletriptan (e-le-trip-tan)

● May cause false-positive urine cannabinoid
Relpaxresults.
ClassificationPotential Nursing Diagnoses
Therapeutic: vascular headache sup-Risk for infection (Indications)
pressantsNoncompliance (Patient/Family Teaching)
Pharmacologic: 5-HT1 agonists

Implementation
Pregnancy Category C● PO: May be administered with or without

food. Avoid taking with a high-fat meal.
IndicationsPatient/Family Teaching
Acute treatment of migraine headache.

● Emphasize the importance of taking efavirenz
as directed. It must always be used in combi- Action
nation with other antiretroviral drugs. Do not Acts as an agonist at specific 5-hydroxy-trypt-
take more than prescribed amount and do amine receptor sites in intracranial blood ves-
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sels and sensory trigeminal nerves. Therapeu- contraindicated. Concurrent use (within 24 hr
tic Effects: Cranial vessel vasoconstriction with of each other) with ergot-containing drugs
resultant decrease in migraine headache. (dihydroergotamine) may result in pro-

longed vasospastic reactions and should bePharmacokinetics
avoided.Absorption: 50% absorbed after oral adminis-

tration. Route/Dosage
EDistribution: Enters breast milk. PO (Adults): 20 or 40 mg; may be repeated in

Metabolism and Excretion: Mostly metabo- 2 hr if initial response is inadequate (not to ex-
lized by the liver via the CYP3A4 enzyme system. ceed 80 mg/24 hr or treatment of 3 headaches/
Half-life: 4 hr. mo).

AvailabilityTIME/ACTION PROFILE (decreased migraine
Tablets: 20 mg, 40 mg. Cost: 20 mg $113.61/pain)
6, 40 mg $113.99/6.

ROUTE ONSET PEAK DURATION

NURSING IMPLICATIONSPO within 2 hr 2 hr up to 24 hr

AssessmentContraindications/Precautions
● Assess pain location, intensity, character, du-Contraindicated in: Hypersensitivity; Hemi-

ration, and associated symptoms (photopho-plegic or basilar migraine; Ischemic cardiovas-
nia, phonophobia, nausea, vomiting) duringcular, cerebrovascular, or peripheral vascular
migraine attack.syndromes (including ischemic bowel disease);

History of significant cardiovascular disease; Potential Nursing Diagnoses
Uncontrolled hypertension; Severe hepatic im- Acute pain (Indications)
pairment; Should not be used within 24 hr of Implementation
other 5-HT1 agonists or ergot-type compounds

● PO: Administer at the first sign of a headache.
(dihydroergotamine); Should not be used with- If after the initial dose, headache improves
in 72 hr of potent CYP3A4 inhibitors including but then returns, dose may be repeated at
ketoconazole, itraconazole, nefazodone, clari- least 2 hr after initial dose. If initial dose is in-
thromycin, ritonavir, and nelfinavir. effective, second dose is unlikely to be ef-
Use Cautiously in: Geriatric patients; Pregnan- fective.
cy, lactation, or children <18 yr (safety not es-

Patient/Family Teachingtablished; use during pregnancy only if potential
● Instruct patient that eletriptan should only bebenefits justify potential risk to fetus).

used during a migraine attack. Eletriptan isExercise Extreme Caution in: Cardiovascular
used for treatment of a migraine attack, notrisk factors (hypertension, hypercholesterol-
for prevention.emia, cigarette smoking, obesity, diabetes,

● Instruct patient to take eletriptan at the firststrong family history, menopausal women, or
sign of a migraine, but may be administeredmen >40 yr); use only if cardiovascular status
at any time during attack. Allow at least 2 hrhas been evaluated and determined to be safe
between doses and do not use more than 80and 1st dose is administered under supervision.
mg/day or 3 attacks/mo.

Adverse Reactions/Side Effects
● Caution patient not to take eletriptan within

CNS: dizziness, drowsiness, weakness. CV: 24 hr of other vascular headache sup-
chest tightness/pressure. GI: abdominal pain, pressants.
dry mouth, dysphagia, nausea. Neuro: pares-

● Advise patient that lying down in a darkened
thesia. room after eletriptan administration may fur-
Interactions ther help relieve headache.
Drug-Drug: Blood levels and risk of adverse ● Advise patient to notify health care profes-
reactions are increased by potent CYP3A4 in- sional if she plans or suspects pregnancy, or
hibitors (including ketoconazole, itracona- if breastfeeding.
zole, nefazodone, clarithromycin, ritona- ● Advise patient to notify health care profes-
vir, and nelfinavir); use within 72 hr is sional before next dose of eletriptan if pain or

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tightness in the chest occurs. If chest pain is mended in HIV-infected patients); Pedi: Chil-
severe or does not subside, notify health care dren <18 yr (safety not established).
professional immediately. If feelings of tin- Use Cautiously in: Geri: Elderly (may be at �
gling, heat, flushing, heaviness, pressure, risk for adverse effects); Hepatitis B infection
drowsiness, dizziness, tiredness, or sickness (may exacerbate following discontinuation);
develop, discuss with health care provider at Renal impairment; OB: Pregnancy (use only if
next visit. clearly needed).

● May cause drowsiness or dizziness. Caution
Adverse Reactions/Side Effectspatient to avoid driving or other activities re-
CNS: dizziness, headache, insomnia, weakness,quiring alertness until response to medica-
depression, nightmares. GI: abdominal pain,tion is known.
diarrhea, nausea, SEVERE HEPATOMEGALY WITH STEATO-● Advise patient to avoid alcohol, which aggra-
SIS, dyspepsia, vomiting. Derm: rash, skin dis-vates headaches, during therapy.
coloration. F and E: LACTIC ACIDOSIS. MS: arthral-Evaluation/Desired Outcomes
gia, myalgia. Neuro: neuropathy, paresthesia.

● Relief of migraine attack.
Resp: cough, rhinitis. Misc: fat redistribution.

Interactions
emtricitabine Drug-Drug: None noted.
(em-tri-si-ti-been) Route/DosageEmtriva PO (Adults ≥18 yr): 200 mg once daily.
Classification Renal Impairment
Therapeutic: antiretrovirals

PO (Adults ≥18 yr): CCr 30–49 ml/min—Pharmacologic: nucleoside reverse tran-
200 mg every 48 hr; CCr 15–29 ml/min—200scriptase inhibitors
mg every 72 hr; CCr <15 ml/min—200 mg ev-

Pregnancy Category B ery 96 hr.

AvailabilityIndications
Capsules: 200 mg. Oral solution (cottonHIV infection (with other antiretrovirals).
candy flavor): 10 mg/mL in 270-ml bottles. In

Action combination with: efavirenz and emtricita-
Phosphorylated intracellularly where it inhibits bine (Atripla); tenofovir (Truvada). See Appen-
HIV reverse transcriptase, resulting in viral DNA dix B.
chain termination. Therapeutic Effects:
Slowed progression of HIV infection and de- NURSING IMPLICATIONS
creased occurrence of sequelae. Increases CD4

Assessmentcell counts and decreases viral load.
● Assess patient for change in severity of HIVPharmacokinetics

symptoms and for symptoms of opportunisticAbsorption: Rapidly and extensively absorbed;
infections during therapy.93% bioavailable.

● May cause lactic acidosis and severe hepato-Distribution: Unknown.
megaly with steatosis. These events are moreMetabolism and Excretion: Some metabo-
likely to occur if patients are female, obese,lism, 86% renally excreted, 14% fecal ex-
or receiving nucleoside analogue medica-cretion.

Half-life: 10 hr. tions for extended periods of time. Monitor
patient for signs (increased serum lactate lev-

TIME/ACTION PROFILE (blood levels*) els, elevated liver enzymes, liver enlargement
on palpation). Therapy should be suspendedROUTE ONSET PEAK DURATION
if clinical or laboratory signs occur.

PO rapid 1–2 hr 24 hr
● Test patients for chronic hepatitis B virus

*Normal renal function (HBV) before initiating therapy. Emtricita-
bine is not indicated for treatment of HBV. Ex-Contraindications/Precautions
acerbations of HBV have occurred upon dis-Contraindicated in: Hypersensitivity; Lacta-

tion: Lactation (breast-feeding is not recom- continuation of emtricitabine.
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● Lab Test Considerations: Monitor viral wasting, breast enlargement, cushingoid ap-
load and CD4 cell count regularly during pearance) and skin discoloration (hyperpig-
therapy. mentation on palms and soles) may occur.

● May cause � AST, ALT, bilirubin, creatine ki- ● Emphasize the importance of regular follow-
nase, serum amylase, serum lipase, and tri- up exams and blood counts to determine
glycerides. May cause � or � serum glu- progress and monitor for side effects.
cose. May cause � neutrophil count. ● Advise patient to notify health care profes- E

sional if she plans or suspects pregnancy or isPotential Nursing Diagnoses
breastfeeding.Risk for infection (Indications)

Noncompliance (Patient/Family Teaching) Evaluation/Desired Outcomes
● Delayed progression of AIDS and decreasedImplementation

opportunistic infections in patients with HIV.
● PO: May be administered with or without

● Decrease in viral load and increase in CD4food.
cell counts.

Patient/Family Teaching
● Emphasize the importance of taking emtrici- enalapril/enalaprilat, Seetabine exactly as directed. It must always be ANGIOTENSIN-CONVERTING ENZYMEused in combination with other antiretroviral (ACE) INHIBITORS.drugs. Do not take more than prescribed

amount and do not stop taking without con-
sulting health care professional. Take missed
doses as soon as remembered, but not if al- enfuvirtide (en-foo-veer-tide)
most time for next dose; do not double doses. Fuzeon

● Instruct patient that emtricitabine should not
Classificationbe shared with others.
Therapeutic: antiretrovirals

● Inform patient that emtricitabine does not Pharmacologic: fusion inhibitorscure AIDS or prevent associated or opportu-
nistic infections. Emtricitabine does not re- Pregnancy Category B
duce the risk of transmission of HIV to others
through sexual contact or blood contamina- Indications
tion. Caution patient to use a condom and to Management of HIV infection in combination
avoid sharing needles or donating blood to with other antiretrovirals in patients with evi-
prevent spreading the AIDS virus to others. dence of progressive HIV-1 replication despite
Advise patient that the long-term effects of ongoing treatment.
emtricitabine are unknown at this time.

Action
● Instruct patient to notify health care profes-

Prevents entry of HIV-1 into cells by interferingsional immediately if symptoms of lactic aci-
with the fusion of the virus with cellular mem-dosis (tiredness or weakness, unusual mus-
branes. Therapeutic Effects: Decreased repli-cle pain, trouble breathing, stomach pain
cation of the HIV virus. Slowed progression ofwith nausea and vomiting, cold especially in
HIV infection with decreased occurrence of se-arms or legs, dizziness, fast or irregular
quelae. Improved CD4 cell count.heartbeat) or if signs of hepatotoxicity (yel-

low skin or whites of eyes, dark urine, light Pharmacokinetics
colored stools, lack of appetite for several Absorption: 84% absorbed following subcuta-
days or longer, nausea, abdominal pain) oc- neous administration.
cur. These symptoms may occur more fre- Distribution: 5.5 L.
quently in patients that are female, obese, or Protein Binding: 92% bound to plasma
have been taking medications like emtricita- proteins.
bine for a long time. Metabolism and Excretion: Broken down

● Inform patient that redistribution of body fat into component amino acids and then recycled
(central obesity, dorsocervical fat enlarge- in body pool.
ment or buffalo hump, peripheral and facial Half-life: 3.8 hr.

� = Canadian drug name.
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● Lab Test Considerations: Monitor viralTIME/ACTION PROFILE (blood levels)
load and CD4 cell count regularly during

ROUTE ONSET PEAK DURATION therapy.
● May cause eosinophilia, � serum amylase,Subcut Unknown 8 hr 12 hr

lipase, triglycerides, ALT, AST, creatine phos-
Contraindications/Precautions phokinase, and GGT.
Contraindicated in: Hypersensitivity; Lacta-

Potential Nursing Diagnosestion (breast feeding not recommended in HIV-
Risk for infection (Indications)infected patients).
Noncompliance (Patient/Family Teaching)Use Cautiously in: Pregnancy (use only if

clearly indicated); Children <6 yr (safety not es- Implementation
tablished). ● Reconstitute vial with 1.1 ml of sterile water

for injection and gently tap vial for 10 sec andAdverse Reactions/Side Effects
roll between hands to avoid foaming and en-CNS: fatigue. EENT: conjunctivitis. Resp:
sure all particles come in contact with the liq-cough, pneumonia, sinusitis. GI: diarrhea, nau-
uid and no drug remains on vial wall. Allowsea, abdominal pain, anorexia, dry mouth, pan-
vial to stand until powder goes completelycreatitis, weight loss. Local: injection site reac-
into solution; may take up to 45 min or rolltions. MS: myalgia, limb pain. Misc:
vial gently between hands until completelyhypersensitivity reactions, herpes simplex.
dissolved. Solutions should be clear and col-Interactions orless; do not administer solutions that areDrug-Drug: None noted. discolored or contain bubbles or particulate

Route/Dosage matter. Inject immediately or refrigerate for
Subcut (Adults): 90 mg twice daily. up to 24 hr after reconstitution. Bring to
Subcut (Children 6–16 yr): 2 mg/kg twice room temperature and inspect solution be-
daily (not to exceed 90 mg/dose). fore administering. Discard any unused drug.

● Subcut: Administer in the upper arm, abdo-Availability
men, or anterior thigh. Rotate sites; do not in-Lyophilized powder for subcut adminis-
ject into sites with previous injection site re-tration: 108 mg/vial (to deliver a 90 mg/1 ml
actions, moles, scars, bruises, or within 2concentration).
inches of the navel.

● Syringe Incompatibility: Do not mix otherNURSING IMPLICATIONS
medications in the same syringe.Assessment

Patient/Family Teaching● Assess patient for change in severity of HIV
● Instruct patient on the correct technique forsymptoms and for symptoms of opportunistic

administering enfuvirtide. Review patient in-infections throughout therapy.
formation sheet, preparation of dose, admin-● Assess patient for injection site reactions
istration sites and technique, and disposal of(pain, discomfort, induration, erythema,
equipment into a puncture-resistant contain-nodules and cysts, pruritus, ecchymosis).
er. First injection should be administered un-These are common, may require analgesics
der supervision of a health care professionaland limitation of physical activities.
and technique should be re-evaluated period-● Assess patient for signs and symptoms of
ically. Instruct patient to contactpneumonia (cough with fever, rapid breath-
www.FUZEON.com or 1-877-4-FUZEON (1-ing, dyspnea) during therapy. Notify health
877-438-9366) for more information.care professional immediately if these ap-

● Emphasize the importance of administeringpear. Patients at higher risk for pneumonia
enfuvirtide exactly as directed. It must alwaysinclude patients with low initial CD4 cell
be used in combination with other antiretro-count, high initial viral load, IV drug use,
virals. Do not take more than prescribedsmoking, and prior history of lung disease.
amount and do not stop taking without con-● Monitor patient for signs of hypersensitivity
sulting health care professional. If a dose isreactions (rash, fever, nausea and vomiting,
missed, take as soon as remembered then re-chills, rigors, hypotension, elevated serum
turn to regular schedule. If close to time forliver transaminases). If these occur, discon-

tinue and do not restart enfuvirtide. the next dose, wait and administer next dose
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as regularly scheduled; do not administer two of end-of-dose ‘‘wearing-off’’ (so-called fluctu-
ating patients) occur.doses at same time. If too much is adminis-

tered, notify health care professional Action
promptly. Acts as a selective and reversible inhibitor of the

● Instruct patient that enfuvirtide should not be enzyme catechol O-methyltransferase (COMT).
shared with others. Inhibition of this enzyme prevents the break-

E● Inform patient that enfuvirtide does not cure down of levodopa, increasing availability to the
AIDS or prevent opportunistic infections. En- CNS. Therapeutic Effects: Prolongs duration
fuvirtide does not reduce the risk of transmis- of response to levodopa with end-of-dose mo-
sion of HIV to others through sexual contact torfluctuations. Decreased signs and symptoms
or blood contamination. Caution patient to of Parkinson’s disease.
use a condom and to avoid sharing needles or Pharmacokineticsdonating blood. Advise patient that the long- Absorption: 35% absorbed following oral ad-
term effects of enfuvirtide are unknown at this ministration; absorption is rapid.
time. Distribution: Unknown.

● May cause dizziness. Caution patient to avoid Protein Binding: 98%.
driving or other activities requiring alertness Metabolism and Excretion: Minimal
until response to medication is known. amounts excreted unchanged; highly metabo-

● Advise patient to notify health care profes- lized followed by biliary excretion.
sional if she plans or suspects pregnancy or if Half-life: Initial phase—0.4–0.7 hr; second
breastfeeding. phase—2.4 hr.

● Instruct patient to notify health care profes-
sional if signs of injection site infection (ooz- TIME/ACTION PROFILE (inhibition of
ing, increasing heat, swelling, redness, or COMT)
pain), pneumonia, or hypersensitivity occur.

ROUTE ONSET PEAK DURATION● Emphasize the importance of regular follow-
up exams and blood counts to determine PO unknown unknown up to 8 hr

progress and monitor for side effects.
Contraindications/PrecautionsEvaluation/Desired Outcomes Contraindicated in: Hypersensitivity; Concur-

● Decreased replication of the HIV virus. rent nonselective MAO inhibitor therapy.
● Slowed progression of HIV infection with de- Use Cautiously in: Hepatic impairment; Con-

creased occurrence of sequelae. current use of drugs that are metabolized by
● Improved CD4 count. COMT; Pregnancy, lactation, or children (safety

not established).
enoxaparin, See HEPARINS (LOW Adverse Reactions/Side Effects
MOLECULAR WEIGHT). CNS: NEUROLEPTIC MALIGNANT SYNDROME, dizziness,

hallucinations, syncope. Resp: pulmonary infil-
trates, pleural effusion, pleural thickening. CV:
hypotension. GI: abdominal pain, diarrhea,entacapone (en-tak-a-pone)
nausea (during initiation), retroperitoneal fi-Comtan
brosis. GU: brownish-orange discoloration of

Classification urine. MS: RHABDOMYOLYSIS. Neuro: dyskinesia.
Therapeutic: antiparkinson agents

InteractionsPharmacologic: catechol-O-methyltransfer-
Drug-Drug: Concurrent use with selectivease inhibitors
MAO inhibitors is not recommended; both

Pregnancy Category C agents inhibit the metabolic pathways of cate-
cholamines. Concurrent use of drugs that are

Indications metabolized by COMT such as isoproterenol,
With levodopa/carbidopa to treat idiopathic epinephrine, norepinephrine, dopamine,
Parkinson’s disease when signs and symptoms dobutamine, and methyldopa may � risk of

� = Canadian drug name.
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tachycardia, increased blood pressure, and ar- ● Inform patient that nausea may occur, espe-
rhythmias. Probenecid, cholestyramine, cially at initiation of therapy. Therapy may
erythromycin, rifampin, ampicillin, and cause change in urine color to brownish
chloramphenicol may interfere with biliary orange.
elimination of entacapone; concurrent use ● Caution patient to change positions slowly to
should be undertaken with caution. minimize orthostatic hypotension.

● Instruct patient to notify health care profes-Route/Dosage
sional if pregnancy is planned or suspected.PO (Adults): 200 mg with each dose of levodo-

● Emphasize the importance of routine follow-pa/carbidopa up to a maximum of 8 times daily.
up exams.

Availability
Evaluation/Desired OutcomesTablets: 200 mg. In combination with: le-
● Decreased signs and symptoms of Parkin-vodopa/carbidopa (Stalevo), see Appendix B.

son’s disease.
NURSING IMPLICATIONS
Assessment entecavir (en-tek-aveer)
● Assess parkinsonian and extrapyramidal Baraclude

symptoms (restlessness or desire to keep
Classificationmoving, rigidity, tremors, pill rolling, mask- Therapeutic: antivirals

like face, shuffling gait, muscle spasms, twist- Pharmacologic: nucleoside analogues
ing motions, difficulty speaking or swallow-

Pregnancy Category Cing, loss of balance control) prior to and
during therapy. Dyskinesia may increase with
therapy. Indications

● Monitor patient for development of diarrhea. Chronic hepatitis B infection with evidence of
Usually occurs within 4 to 12 wk of start of active disease.
therapy, but may occur as early as the first Action
week and as late as months after initiation of Phosphorylated intracellularly to active form
therapy. which acts as an analogue of guanosine, inter-

● Monitor patient for signs similar to neurolep- fering with viral DNA synthesis. Therapeutic
tic malignant syndrome (elevated tempera- Effects: Decreased hepatic damage due to
ture, muscular rigidity, altered con- chronic hepatitis B infection.
sciousness, elevated CPK). Symptoms have

Pharmacokineticsbeen associated with rapid dose reduction or
Absorption: Well absorbed following oral ad-withdrawal of other dopaminergic drugs.
ministration.Withdrawal should be gradual.
Distribution: Extensive tissue distribution.

Potential Nursing Diagnoses Metabolism and Excretion: 62–73% excret-
Impaired physical mobility (Indications) ed unchanged by kidneys.
Risk for injury (Indications) Half-life: Plasma—128–149 hr; intracellu-

lar—15 hr.Implementation
● PO: Always administer entacapone with levo-

TIME/ACTION PROFILE (blood levels)dopa/carbidopa. Entacapone has no antipar-
kinsonism effects of its own.

ROUTE ONSET PEAK DURATION
Patient/Family Teaching PO rapid 0.5–1 hr 24 hr
● Encourage patient to take entacapone as di-

rected. Missed doses should be taken as soon Contraindications/Precautions
as possible, up to 2 hr before the next dose. Contraindicated in: Hypersensitivity; Lac-
Taper gradually when discontinuing or a tation.
withdrawal reaction may occur. Use Cautiously in: Renal impairment (dose

● May cause dizziness or hallucinations. Advise reduction recommended if CCr <50 mL/min;
patient to avoid driving or other activities that Liver transplant recipients (careful monitoring
require alertness until response to the drug is of renal function recommended); Elderly pa-
known. tients (may have age-related decrease in renal
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function); Children <16 yr (safety not estab- to mark corresponding to the prescribed
lished); Pregnancy (use only if clearly needed, dose. Rinse dosing spoon with water after
considering benefits and risks). each daily dose. Store in outer carton at room

temperature. After opening, solution can beAdverse Reactions/Side Effects
used until expiration date on bottle.CNS: dizziness, fatigue, headache. GI: dyspep-

sia, nausea. F and E: LACTIC ACIDOSIS. Patient/Family Teaching E
● Instruct patient to read the Patient Informa-Interactions

Drug-Drug: Concurrent use of drugs which tion with each refill and to take entecavir as
may impair renal function may � blood levels directed. Take missed doses as soon as possi-
and risk of toxicity. ble unless almost time for next dose. Do not

run out of entecavir, get more when supplyRoute/Dosage
runs low. Do not double doses. EmphasizePO (Adults and Children >16 yr): 0.5 mg
the importance of compliance with fullonce daily; history of lamivudine resis-
course of therapy, not taking more than thetance—1 mg once daily
prescribed amount, and not discontinuingRenal Impairment
without consulting health care professional.PO (Adults and Children >16 yr): CCr 30–
Inform patient that hepatitis exacerbation50 mL/min—0.25 mg once daily, history of la-
may occur upon discontinuation of therapy.mivudine resistance—0.5 mg once daily; CCr
Caution patient not to share medication with10– <30 mL/min—0.15 mg once daily, histo-
others.ry of lamivudine resistance—0.3 mg once

● Inform patient that entecavir does not curedaily; CCr <10 mL/min—0.05 mg once daily,
history of lamivudine resistance—0.1 mg HBV disease, but may lower the amount of
once daily. HBV in the body, lower the ability of HBV to

multiply and infect new liver cells, and mayAvailability
improve the condition of the liver. EntecavirTablets: 0.5 mg, 1 mg. Oral solution (or-
does not reduce the risk of transmission ofange): 0.05 mg/mL.
HBV to others through sexual contact or

NURSING IMPLICATIONS blood contamination. Caution patient to use a
condom during sexual contact and avoidAssessment
sharing needles or donating blood to prevent

● Monitor signs of hepatitis (jaundice, fatigue,
spreading HBV to others.anorexia, pruritus) during and for several

● Advise patient to notify health care profes-months following discontinuation of therapy.
sional promptly if signs of lactic acidosisExacerbations may occur when therapy is dis-
(weakness or tiredness; unusual musclecontinued.
pain; trouble breathing; stomach pain with● Lab Test Considerations: Monitor liver

function closely during and for several nausea and vomiting; feeling cold, especially
months following discontinuation of therapy. in arms or legs; dizziness, fast or irregular he-
May cause � AST, ALT, bilirubin, amylase, li- artbeat) or hepatotoxicity (jaundice, dark
pase, creatinine and serum glucose. May urine, light-colored bowel movements, an-
cause � serum albumin. orexia, nausea, lower stomach pain) occur.

● May cause dizziness. Caution patient to avoidPotential Nursing Diagnoses
Risk for infection (Indications) driving or other activities requiring alertness
Noncompliance (Patient/Family Teaching) until response to medication is known.

● Advise patient to consult health care profes-Implementation
sional before taking other Rx, OTC, or herbal● PO: Administer on an empty stomach at least
products with entecavir.2 hr before or after a meal. Oral solution is

● Advise patient to notify health care profes-ready to use and should not be diluted or
sional if pregnancy is planned or suspectedmixed with water or any other liquid. Hold

spoon in a vertical position and fill gradually or if breastfeeding.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Emphasize the importance of regular follow- metabolized by the liver. Very little excreted un-
changed in the urine.up exams and blood tests to determine prog-
Half-life: Bupivacaine—1.5–5 hr (after epi-ress and monitor for side effects.
dural use); ropivacaine—4.2 hr (after epidur-Evaluation/Desired Outcomes
al use).

● Decreased hepatic damage due to chronic
hepatitis B infection. TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION

EPIDURAL LOCAL Epidural 10–30 min unknown 2-8 hr†

ANESTHETICS †Duration of anesthetic block

bupivacaine (byoo-pi-vi-kane) Contraindications/Precautions
Marcaine, Sensorcaine Contraindicated in: Hypersensitivity; cross-

sensitivity with other amide local anestheticsropivacaine (roe-pi-vi-kane)
may occur (lidocaine, mepivacaine, prilo-Naropin
caine); Bupivacaine contains bisulfites and

Classification should be avoided in patients with known into-
Therapeutic: epidural local anesthetics, lerance; OB: Obstetrical paracervical block an-
anesthetics—topical/local esthesia (bupivacaine only).

Use Cautiously in: Concurrent use of other lo-Pregnancy Category B (ropivacaine), C
cal anesthetics; Liver disease; Concurrent use of(bupivacaine)
anticoagulants (including low-dose heparin and
low-molecular-weight heparins/heparinoids);Indications
� the risk of spinal/epidural hematomas; Pedi:Local or regional anesthesia or analgesia for Children (safety not established).surgical, obstetric, or diagnostic procedures.
Adverse Reactions/Side EffectsAction CNS: SEIZURES, anxiety, dizziness, headache, irri-

Local anesthetics inhibit initiation and conduc- tability. EENT: blurred vision, tinnitus. CV: CAR-
tion of sensory nerve impulses by altering the in- DIOVASCULAR COLLAPSE, arrhythmias, bradycardia,
flux of sodium and efflux of potassium in neu- hypotension, tachycardia. GI: nausea, vomiting.
rons, slowing or stopping pain transmission. GU: urinary retention. Derm: pruritus. F and
Epidural administration allows action to take E: metabolic acidosis. Neuro: circumoral tin-
place at the level of the spinal nerve roots imme- gling/numbness, tremor. Misc: allergic reac-
diately adjacent to the site of administration. The tions, fever.
catheter is placed as close as possible to the der-

Interactionsmatomes (skin surface areas innervated by a
Drug-Drug: Additive toxicity may occur withsingle spinal nerve or group of spinal nerves)
concurrent use of other amide local anes-that, when blocked, will produce the most effec-
thetics (including lidocaine, mepivacaine,tive spread of analgesia for the site of injury.
and prilocaine). Use of bupivacaine solutionTherapeutic Effects: Decreased pain or in-
containing epinephrine with MAO inhibitorsduction of anesthesia; low doses have minimal
may cause hypertension. Fluvoxamine, amio-effect on sensory or motor function; higher
darone, ciprofloxacin, and propofol maydoses may produce complete motor blockade.
� effects of ropivacaine.

Pharmacokinetics Route/DosageAbsorption: Systemic absorption follows epi-
Solutions containing preservatives should not bedural administration, but amount absorbed de-
used for caudal or epidural blocks.pends on dose.
BupivacaineDistribution: Agents are lipid soluble, which

selectively keeps them in the epidural space and Epidural: (Adults and Children >12 yr):
limits systemic absorption. If systemic absorp- 10–20 ml of 0.25% (partial to moderate
tion occurs, these agents are widely distributed block), 0.5% (moderate to complete block), or
and cross the placenta. 0.75% (complete block) solution. Administer
Metabolism and Excretion: Small amounts in increments of 3–5 ml allowing sufficient time
that may reach systemic circulation are mostly to detect toxic signs/symptoms of inadvertent IV
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or IT administration. A test dose of 2–3 ml of following large dose increases or boluses.
0.5% with epinephrine solution is recommend- Treatment of unresolved hypotension may in-
ed prior to epidural blocks. clude hydration, decreasing the epidural in-

fusion rate, and/or removal of local anesthet-Ropivacaine
ic from analgesic solution.Surgical Anesthesia

● Unwanted Motor and Sensory Deficit:
Epidural: (Adults): Lumbar epidural —15– EThe goal of adding low-dose local anesthetics
30 ml of 0.5% solution or 15–25 ml of 0.75% to epidural opioids for pain management is to
solution or 15–20 ml of 1% solution; Lumbar provide analgesia, not to produce anesthesia.
epidural for cesarean section —20–30 ml of Patients should be able to ambulate if their
0.5% solution or 15–20 ml of 0.75% solution; condition allows, and epidural analgesicThoracic epidural —5–15 ml of 0.5–0.75% should not hamper this important recoverysolution.

activity. However, many factors, including lo-
Labor Pain cation of the epidural catheter, local anes-
Epidural: (Adults): Lumbar epidural —10– thetic dose, and variability in patient re-
20 ml of 0.2% solution initially, then continuous sponse, can result in patients experiencing
infusion of 6–14 ml/hr of 0.2% solution with in- unwanted motor and sensory deficits. Pain is
cremental injection of 10–15 ml/hr of 0.2% so- the first sensation lost, followed by tempera-
lution. ture, touch, proprioception, and skeletal

muscle tone.Postoperative Pain
● Assess for sensory deficit every shift. Ask pa-Epidural: (Adults): Lumbar or thoracic epi-

tient to point to numb and tingling skin areasdural —Continuous infusion of 6–14 ml/hr of
(numbness and tingling at the incision site is0.2% solution.
common and usually normal). Notify physi-

Availability cian or other health care professional of un-
Bupivacaine wanted motor and sensory deficits
Solution for injection (preservative-free): ● Unwanted motor and sensory deficits often
0.25%, 0.5%, 0.75%. In combination with: can be corrected with simple treatment. For
epinephrine 1:200,000 example, a change in position may relieve

temporary sensory loss in an extremity. Mi-Ropivacaine
nor extremity muscle weakness is often treat-Solution for injection (preservative-free):
ed by decreasing the epidural infusion rate0.2%, 0.5%, 0.75%, 1%.
and keeping the patient in bed until the

NURSING IMPLICATIONS weakness resolves. Sometimes removing the
local anesthetic from the analgesic solution isAssessment
necessary, such as when signs of local anes-

● Systemic Toxicity: Assess for systemic tox-
thetic toxicity are detected or when simpleicity (circumoral tingling and numbness,
treatment of motor and sensory deficits hasringing in ears, metallic taste, dizziness,
been unsuccessful.blurred vision, tremors, slow speech, irrita-

bility, twitching, seizures, cardiac dysrhyth- Potential Nursing Diagnoses
mias) each shift. Report to physician or other Acute pain, acute (Indications)
health care professional. Impaired physical mobility (Side Effects)

● Orthostatic Hypotension: Monitor blood Implementationpressure, heart rate, and respiratory rate
● See Route and Dosage section.continuously while patient is receiving this
Patient/Family Teachingmedication. Mild hypotension is common be-
● Instruct patient to notify nurse if signs orcause of the effect of local anesthetic block of

symptoms of systemic toxicity occur.nerve fibers on the sympathetic nervous sys-
● Advise patient to request assistance duringtem, causing vasodilation. Significant hypo-

ambulation until orthostatic hypotension andtension and bradycardia may occur, especial-
ly when rising from a prone position or motor deficits are ruled out.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes Metabolism and Excretion: Action is rapidly
● Decrease in postoperative pain without un- terminated by metabolism and uptake by nerve

endings.wanted sensory or motor deficits.
Half-life: Unknown.

HIGH ALERT TIME/ACTION PROFILE (bronchodilation)

epinephrine (e-pi-nef-rin) ROUTE ONSET PEAK DURATION
Adrenalin, Ana-Guard, Asthma- Inhaln 1 min unknown 1–3 hr
Haler Mist, AsthmaNefrin (racepi- Subcut 5–10 min 20 min <1–4 hr

IM 6–12 min unknown <1–4 hrnephrine), EpiPen, microNefrin,
IV rapid 20 min 20–30 minNephron, Primatene, Sus-Phrine,

S-2 Contraindications/Precautions
Contraindicated in: Hypersensitivity to adren-Classification

Therapeutic: antiasthmatics, bronchodila- ergic amines; Cardiac arrhythmias; Some prod-
tors, vasopressors ucts may contain bisulfites or fluorocarbons (in
Pharmacologic: adrenergics some inhalers) and should be avoided in pa-

tients with known hypersensitivity or into-Pregnancy Category C
lerance.

See Appendix C for ophthalmic use Use Cautiously in: Cardiac disease (angina,
tachycardia, MI); Hypertension; Hyperthyroid-

Indications ism; Diabetes; Cerebral arteriosclerosis; Glau-
Subcut, IV, Inhaln: Management of reversible coma (except for ophthalmic use); Elderly pa-
airway disease due to asthma or COPD. Subcut, tients (more susceptible to adverse reactions;
IV: Management of severe allergic reactions. may require dosage reduction); Pregnancy
IV, Intracardiac, Intratracheal, Intraos- (near term) and lactation; Excessive use may
seous (part of advanced cardiac life sup- lead to tolerance and paradoxical broncho-

spasm (inhaler).port [ACLS] and pediatric advanced life
support [PALS] guidelines): Management of Adverse Reactions/Side Effects
cardiac arrest (unlabeled). Inhaln: Manage- CNS: nervousness, restlessness, tremor, head-
ment of upper airway obstruction and croup ache, insomnia. Resp: paradoxical broncho-
(racemic epinephrine). Local/Spinal: Adjunct spasm (excessive use of inhalers). CV: angina,
in the localization/prolongation of anesthesia. arrhythmias, hypertension, tachycardia. GI:

nausea, vomiting. Endo: hyperglycemia.Action
InteractionsResults in the accumulation of cyclic adenosine
Drug-Drug: Concurrent use with other adren-monophosphate (cAMP) at beta-adrenergic re-
ergic agents will have additive adrenergic sideceptors. Affects both beta1(cardiac)-adrenergic
effects. Use with MAO inhibitors may lead toreceptors and beta2(pulmonary)-adrenergic re-
hypertensive crisis. Beta blockers may negateceptor sites. Produces bronchodilation. Also
therapeutic effect. Tricyclic antidepressantshas alpha-adrenergic agonist properties, which
enhance pressor response to epinephrine.result in vasoconstriction. Inhibits the release of
Drug-Natural Products: Use with caffeine-mediators of immediate hypersensitivity reac-
containing herbs (cola nut, guarana, mate,tions from mast cells. Therapeutic Effects: tea, coffee) � stimulant effect.Bronchodilation. Maintenance of heart rate and
Route/Dosageblood pressure. Localization/prolongation of
Subcut, IM (Adults): Anaphylactic reac-local/spinal anesthetic.
tions/asthma—0.1–0.5 mg (single dose not to

Pharmacokinetics exceed 1 mg); may repeat q 10–15 min for ana-
Absorption: Well absorbed following subcut phylactic shock or q 20 min–4 hr for asthma.
administration; some absorption may occur fol- Subcut (Children >1 month): Anaphylactic
lowing repeated inhalation of large doses. reactions/asthma—0.01 mg/kg (not to exceed
Distribution: Does not cross the blood-brain 0.5 mg/dose) q 15 min for 2 doses, then q 4 hr.
barrier; crosses the placenta and enters breast IV (Adults): Severe anaphylaxis—0.1–0.25
milk. mg q 5–15 min; may be followed by 1–4 mcg/
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min continuous infusion; cardiopulmonary re- mg $56.48/syringe, 0.3 mg $58.99/syringe.
suscitation (ACLS guidelines)—1 mg q 3–5 Topical solution: 0.1%.
min; bradycardia (ACLS guidelines)—2–10

NURSING IMPLICATIONSmcg/min).
IV (Children): Severe anaphylaxis—0.1 mg Assessment(less in younger children); may be followed by

● Bronchodilator: Assess lung sounds, respi-0.1 mcg/kg/min continuous infusion (may be Eratory pattern, pulse, and blood pressure be-increased up to 1.5 mcg/kg/min); symptomat-
fore administration and during peak of medi-ic bradycardia/pulseless arrest (PALS guide-
cation. Note amount, color, and character oflines)—0.01 mg/kg, may be repeated q 3–5
sputum produced, and notify health care pro-min higher doses (up to 0.1–0.2 mg/kg) may be
fessional of abnormal findings.considered; may also be given by the intraos-

● Monitor pulmonary function tests before andseous route. May also be given by the endotra-
periodically throughout therapy to determinecheal route in doses of 0.1–0.2 mg/kg diluted to
effectiveness of medication.a volume of 3–5 ml with normal saline followed

● Observe for paradoxical bronchospasmby several positive pressure ventilations.
(wheezing). If condition occurs, withholdInhaln (Adults): Metered-dose inhaler—1
medication and notify health care profession-inhalation (160–250 mcg), may be repeated af-
al immediately.ter 1–2 min; additional doses may be repeated q

● Observe patient for drug tolerance and re-3 hr; inhalation solution—1 inhalation of 1%
bound bronchospasm. Patients requiringsolution; may be repeated after 1–2 min; addi-
more than 3 inhalation treatments in 24 hrtional doses may be given q 3 hr; racepineph-
should be under close supervision. If mini-rine—Via hand nebulizer, 2–3 inhalations of
mal or no relief is seen after 3–5 inhalation2.25% solution; may repeat in 5 min with 2–3
treatments within 6–12 hr, further treatmentmore inhalations, up to 4–6 times daily.
with aerosol alone is not recommendedInhaln (Children >1 month): 0.25–0.5 mL

● Assess for hypersensitivity reaction (rash; ur-of 2.25% racemic epinephrine solution diluted
ticaria; swelling of the face, lips, or eyelids).in 3 ml normal saline.
If condition occurs, withhold medication andIV, Intratracheal (Neonates): 0.01–0.03

mg/kg q 3–5 min as needed. notify health care professional immediately.
IM (Children >1 month <30 kg): 0.15 mg ● Vasopressor: Monitor blood pressure,
(EpiPen Jr); >30 kg: 0.3 mg (EpiPen). pulse, ECG, and respiratory rate frequently
Intracardiac (Adults): 0.3–0.5 mg. during IV administration. Continuous ECG
Endotracheal (Adults): Cardiopulmonary monitoring, hemodynamic parameters, and
resuscitation (ACLS guidelines)—2–2.5 mg. urine output should be monitored continu-
Topical (Adults and Children ≥6 yr): Nasal ously during IV administration.
decongestant—Apply 1% solution as drops, ● Monitor for chest pain, arrhythmias, heart
spray, or with a swab. rate >110 bpm, and hypertension. Consult
Intraspinal (Adults and Children): 0.2–0.4 physician for parameters of pulse, blood
ml of 1:1000 solution. pressure, and ECG changes for adjusting dos-
With Local Anesthetics (Adults and Chil- age or discontinuing medication.
dren): Use 1:200,000 solution with local anes- ● Shock: Assess volume status. Hypovolemia
thetic. should be corrected prior to administering

epinephrine IV.Availability (generic available)
● Nasal Decongestant: Assess patient for na-Inhalation aerosol: 0.125% (≥300 inhala-

sal and sinus congestion prior to and periodi-tions/15 ml)OTC, 0.5% (≥300 inhalations/15
cally during therapy.ml)OTC, 300 mcg/spray (≥300 inhalations/15

● Lab Test Considerations: May cause tran-ml)OTC. Inhalation solution: 1%OTC. Injection:
sient � in serum potassium concentrations0.1 mg/ml (1:10,000), 1 mg/ml (1:1000).
with nebulization or at higher than recom-Auto-injector (EpiPen): 0.15 mg/0.3 ml

(1:2000), 0.3 mg/0.3 ml (1:1000). Cost: 0.15 mended doses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● May cause an � in blood glucose and serum IV Administration
lactic acid concentrations. ● Direct IV: Diluent: The 1:10,000 solution

● Toxicity and Overdose: Symptoms of can be administered undiluted. Dilute 1 mg
overdose include persistent agitation, chest (1 ml) of a 1:1000 solution in 9 ml of 0.9%
pain or discomfort, decreased blood pres- NaCl to prepare a 1:10,000 solution. Con-
sure, dizziness, hyperglycemia, hypokalemia, centration: 0.1 mg/ml (1:10,000). Rate:
seizures, tachyarrhythmias, persistent trem- Administer each 1 mg (10 ml) of a 1:10,000
bling, and vomiting, Treatment includes dis- solution over at least 1 min; more rapid ad-
continuing adrenergic bronchodilator and ministration may be used during cardiac re-
other beta-adrenergic agonists and symptom- suscitation. Follow each dose with 20 ml IV
atic, supportive therapy. Cardioselective beta saline flush.
blockers are used cautiously, because they

● Continuous Infusion: Diluent: Dilute 1
may induce bronchospasm. mg (1 ml) of a 1:1000 solution in 250 ml of

D5W or 0.9% NaCl. Protect from light. Infu-Potential Nursing Diagnoses
sion stable for 24 hr. Concentration: 4Ineffective airway clearance (Indications)
mcg/ml. Rate: See Route/Dosage section. Ti-Ineffective tissue perfusion (Indications)
trate to response (blood pressure, heart rate,Implementation
respiratory rate).

● High Alert: Patient harm or fatalities have
● Y-Site Compatibility: amikacin, amiodar-occurred from medication errors with epi-

one, anidulafungin, atracurium, atropine, az-nephrine. Epinephrine is available in various
treonam, bivalirudin, bumetanide, calciumconcentrations, strengths, and percentages
chloride, calcium gluconate, caspofungin,and is used for different purposes. Packaging
cefazolin, cefotaxime, cefoxitin, ceftazidime,labels may be easily confused or the products
ceftizoxime, ceftriaxone, cefuroxime, chlor-incorrectly diluted. Dilutions should be pre-
amphenicol, cimetidine, cisatracurium, clin-pared by a pharmacist. IV doses should be ex-
damycin, cyclosporine, daptomycin, dexa-pressed in milligrams not ampules, concen-
methasone sodium phosphate, dexmede-tration, or volume. Prior to administration,
tomidine, digoxin, diltiazem, diphenhydra-have second practitioner independently
mine, dobutamine, dopamine, doxycycline,check original order, dose calculations, con-
enalaprilat, ertapenem, erythromycin, esmo-centration, route of administration, and infu-
lol, famotidine, fenoldopam, fentanyl, fluco-sion pump settings.
nazole, furosemide, gentamicin, granisetron,● Medication should be administered promptly
heparin, hydrocortisone sodium succinate,at the onset of bronchospasm.
hydromorphone, imipenem/cilastatin, inam-● Use a tuberculin syringe with a 26-gauge 1/2-
rinone, isoproterenol, ketorolac, labetalol,in. needle for subcut injection to ensure that
levofloxacin, lidocaine, linezolid, lorazepam,correct amount of medication is adminis-
magnesium sulfate, meperidine, methylpred-tered.
nisolone sodium succinate, metoclopramide,● Tolerance may develop with prolonged or ex-
metoprolol, metronidazole, midazolam, mil-cessive use. Effectiveness may be restored by
rinone, morphine, nafcillin, nicardipine, ni-discontinuing for a few days and then read-
troglycerin, nitroprusside, norepinephrine,ministering.
ondansetron, palonosetron, pancuronium,● Do not use solutions that are pinkish or
pantoprazole, penicillin G potassium, phenyl-brownish or that contain a precipitate.
ephrine, phytonadione, piperacillin/tazobac-● For anaphylactic shock, volume replacement
tam, potassium chloride, procainamide, pro-should be administered concurrently with
chlorperazine, promethazine, propofol,epinephrine. Antihistamines and corticoste-
propranolol, protamine, quinupristin/dalfo-roids may be used in conjunction with epi-
pristin, ranitidine, remifentanil, tacrolimus,nephrine.
ticarcillin/clavulanate, tigecycline, tirofiban,● IM, Subcut: Medication can cause irritation
tobramycin, vancomycin, vasopressin, vecu-of tissue. Rotate injection sites to prevent tis-
ronium, verapamil, vitamin B complex with C,sue necrosis. Massage injection sites well af-
voriconazole, warfarin.ter administration to enhance absorption and

● Y-Site Incompatibility: acyclovir, amino-to decrease local vasoconstriction. Avoid IM
administration in gluteal muscle. phylline, ampicillin, diazepam, ganciclovir,
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micafungin, phenytoin, sodium bicarbonate, ● Do not spray inhaler near eyes.
thiopental, trimethoprim/sulfamethoxazole. ● Instruct patient to save inhaler; refill canisters

● Inhaln: When using epinephrine inhalation may be available.
solution, 10 drops of 1% base solution ● Advise patients to use bronchodilator first if
should be placed in the reservoir of the nebu- using other inhalation medications, and allow
lizer. 5 min to elapse before administering other

● The 2.25% inhalation solution of racepineph- inhalant medications, unless otherwise di- E
rine must be diluted for use in the combina- rected.
tion nebulizer/respirator. ● Advise patient to rinse mouth with water after

● Allow 1–2 min to elapse between inhalations each inhalation dose to minimize dry mouth.
of epinephrine inhalation solution, epineph- ● Advise patient to maintain adequate fluid in-
rine inhalation aerosol, or epinephrine bitar- take (2000–3000 ml/day) to help liquefy te-
trate inhalation aerosol to make certain the nacious secretions.
second inhalation is necessary. ● Advise patient to consult health care profes-

● When epinephrine is used concurrently with sional if respiratory symptoms are not re-
corticosteroid or ipratropium inhalations, lieved or worsen after treatment or if chest
administer bronchodilator first and other pain, headache, severe dizziness, palpita-
medications 5 min apart to prevent toxicity tions, nervousness, or weakness occurs.
from inhaled fluorocarbon propellants. ● Instruct patient to notify health care profes-

● Endotracheal: Epinephrine can be injected sional if contents of one canister are used up
directly into the bronchial tree via the endo- in less than 2 wk.
tracheal tube if the patient has been intu- ● Auto-injector: Instruct patients using auto-
bated. Perform 5 rapid insufflations; forceful- injector for anaphylactic reactions to remove
ly administer 10 ml containing 2–2.5 mg gray safety cap, placing black tip on thigh at
epinephrine (1 mg/ml) directly into tube; fol- right angle to leg. Press hard into thigh until
low with 5 quick insufflations. auto-injector functions, hold in place several

seconds, remove, and discard properly. Mas-Patient/Family Teaching
sage injected area for 10 sec. Pedi: Teach

● Instruct patient to take medication exactly as
parents or caregivers signs and symptoms ofdirected. If on a scheduled dosing regimen,
anaphlyaxis, how to use auto-injector safely,take a missed dose as soon as possible; space
and to get the child to a hospital as soon asremaining doses at regular intervals. Do not
possible. Instruct parents or caregivers todouble doses. Caution patient not to exceed
teach child how to manage his or her allergy,recommended dose; may cause adverse ef-
how to self inject, and what to do in an emer-fects, paradoxical bronchospasm, or loss of
gency. For children too young to self-injecteffectiveness of medication.
and who will be separated from parent, tell

● Instruct patient to contact health care profes-
parents to always discuss allergy and use ofsional immediately if shortness of breath is
auto-injector with responsible adult.not relieved by medication or is accompanied

by diaphoresis, dizziness, palpitations, or Evaluation/Desired Outcomes
chest pain. ● Prevention or relief of bronchospasm.

● Advise patient to consult health care profes- ● Increase in ease of breathing.
sional before taking any OTC medications or ● Prevention of bronchospasm or reduction of
alcoholic beverages concurrently with this frequency of acute asthma attacks in patients
therapy. Caution patient also to avoid smok- with chronic asthma.
ing and other respiratory irritants. ● Prevention of exercise-induced asthma.

● Inhaln: Review correct administration tech- ● Reversal of signs and symptoms of ana-
nique (aerosolization, IPPB, metered-dose phylaxis.
inhaler) with patient. See Appendix D for ad- ● Increase in cardiac rate and output, when
ministration with metered-dose inhaler. Wait used in cardiac resuscitation.
1–5 min before administering next dose. ● Increase in blood pressure, when used as a
Mouthpiece should be washed after each use. vasopressor.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Localization of local anesthetic. Pedi: Pediatric patients (safety not established;
● Decrease in sinus and nasal congestion. increased risk of acute cardiotoxicity and

chronic CHF).
HIGH ALERT Adverse Reactions/Side Effects

CNS: lethargy. CV: CARDIOTOXICITY (dose-related).epirubicin (ep-i-roo-bi-sin) GI: nausea, vomiting, anorexia, diarrhea, mu-Ellence cositis. Derm: alopecia, flushing, itching, pho-
tosensitivity, radiation-recall reaction, rash,Classification

Therapeutic: antineoplastics skin/nail hyperpigmentation. Endo: gonadal
Pharmacologic: anthracyclines suppression. Hemat: LEUKOPENIA, anemia, throm-

bocytopenia, treatment-related leukemia/mye-Pregnancy Category D
lodysplastic syndromes. Local: injection site re-
actions, phlebitis at IV site, tissue necrosis.Indications Metab: hot flashes, hyperuricemia. Misc: ANA-

A component of adjuvant therapy for evidence of PHYLAXIS, INFECTION.
axillary tumor involvement following resection

Interactionsof primary breast cancer.
Drug-Drug: Cimetidine increases blood lev-

Action els and the risk of serious toxicity; concurrent
Inhibits DNA and RNA synthesis by forming a use should be avoided. Additive hematologic
complex with DNA. Therapeutic Effects: and gastrointestinal toxicity with other anti-
Death of rapidly replicating cells, particularly neoplastics or radiation therapy. May de-
malignant ones. crease the antibody response to live-virus vac-

cines and increase the risk of adversePharmacokinetics
reactions.Absorption: IV administration results in com-

plete bioavailability. Route/Dosage
Distribution: Rapidly and widely distributed; IV (Adults): 100–120 mg/m2 repeated in 3–4
concentrates in RBCs. wk cycles (total dose may be given on day 1 or
Metabolism and Excretion: Extensively and split and given in equally divided doses on day 1
rapidly metabolized by the liver and other and day 8 of each cycle (combination regimens
tissues. may employ concurrent 5-fluorouracil and cy-
Half-life: 35 hr. clophosphamide).

Hepatic ImpairmentTIME/ACTION PROFILE (effect on WBCs)
IV (Adults): Bilirubin 1.2––3 mg/dl or AST

ROUTE ONSET PEAK DURATION 2–4 times upper limit of normal—use 50% of
recommended starting dose; bilirubin >3 mg/IV unknown 10–14 days 21 days
dl or AST >4 times upper limit of normal—

Contraindications/Precautions use 25% of recommended starting dose.
Contraindicated in: Hypersensitivity to epiru- Availabilitybicin, other anthracyclines, or related com-

Solution for injection (red): 50-mg/25-mlpounds; Baseline neutrophil count <1500 cells/
single-use vial, 200-mg/100-ml single-use vial.mm3; Severe myocardial insufficiency or recent

MI; Previous anthracyclines up to the maximum NURSING IMPLICATIONS
cumulative dose; Severe hepatic dysfunction;
OB: Pregnancy or lactation; Concurrent cimeti- Assessment
dine therapy. ● Monitor for bone marrow depression. Assess
Use Cautiously in: Severe renal impairment for bleeding (bleeding gums, bruising, petec-
(serum creatinine >5 mg/dl); lower doses hiae, guaiac stools, urine, and emesis) and
should be considered; Hepatic impairment avoid IM injections and taking rectal temper-
(dose reduction recommended for bilirubin atures if platelet count is low. Apply pressure
>1.2 mg/dl or AST >2–4 times upper limit of to venipuncture sites for 10 min. Assess for
normal); Female patients ≥70 yr (increased signs of infection during neutropenia. Anemia
risk of toxicity); Depressed bone marrow re- may occur. Monitor for increased fatigue,
serve; OB: Patients with childbearing potential; dyspnea, and orthostatic hypotension.
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● Severe nausea and vomiting may occur. Par- function prior to and periodically during
enteral antiemetic agents should be adminis- therapy. Dose reduction is required for bili-
tered 30–45 min prior to therapy and rout- rubin >1.2 mg/dl, AST 2–4 times the upper
inely around the clock for the next 24 hr as limit of normal, or serum creatinine >5 mg/
indicated. Monitor amount of emesis and no- dl.
tify physician or other health care profession- Potential Nursing Diagnoses
al if emesis exceeds guidelines to prevent de- ERisk for infection (Adverse Reactions)
hydration. Decreased cardiac output (Adverse Reactions)

● Cardiac function, measured by ECG and a
Implementationmultigated radionuclide angiography
● High Alert: Fatalities have occurred with in-(MUGA) scan or an ECHO, should be mea-

correct administration of chemotherapeuticsured prior to therapy. Repeated evaluations
agents. Before administering, clarify all am-of left ventricular ejection fraction should be
biguous orders; double-check single, daily,performed during therapy. Monitor for devel-
and course-of-therapy dose limits; have sec-opment of signs of cardiac toxicity, which
ond practitioner independently double-checkmay occur early (ST-T wave changes, sinus
original order, calculations and infusiontachycardia, and extrasystoles) or late (may
pump settings. Epirubicin should be adminis-occur months to years after termination of
tered only under the supervision of a physi-therapy). Delayed cardiac toxicity is charac-
cian experienced in the use of cancer chemo-terized by cardiomyopathy, tachycardia, pe-
therapeutic agents.ripheral edema, dyspnea, rales/crackles,

● Solution should be prepared in a biologicweight gain, hepatomegaly, ascites, pleural
cabinet. Wear gloves, gown, and mask whileeffusion. Toxicity is usually dependent on cu-
handling medication. Discard IV equipmentmulative dose.
in specially designated containers.

● Assess injection site frequently for redness,
● Prophylactic anti-infective therapy with tri-irritation, or inflammation. Burning or sting-

methoprim/sulfamethoxazole or a fluoroqui-ing during infusion may indicate infiltration
nolone and antiemetic therapy should be ad-and infusion should be discontinued and res-
ministered prior to administration oftarted in another vein. Epirubicin is a vesicant epirubicin.but may infiltrate painlessly even if blood re-

● Do not administer subcut or IM.turns on aspiration of infusion needle. Severe
IV Administrationtissue damage may occur if epirubicin extra-

vasates. If extravasation occurs, stop infusion ● Intermittent Infusion: Diluent: Adminis-
immediately, restart, and complete dose in ter undiluted. Solution is clear red. Use epiru-
another vein. bicin within 24 hr of penetration of rubber

● Assess oral mucosa frequently for develop- stopper. Discard unused solution. Concen-
ment of stomatitis (pain, burning, erythema, tration: 2 mg/ml. Rate: Administer initial
ulcerations, bleeding, infection). Increased dose of 100–120 mg/m2 over 15–20 min
dosing interval and/or decreased dosing is through Y-site of a free-flowing infusion of
recommended if lesions are painful or inter- 0.9% NaCl or D5W. Lower doses may be in-
fere with nutrition. fused for shorter periods, but not less than

● Lab Test Considerations: Monitor CBC over 3 min. Do not administer via direct IV
and differential before and during each cycle push. Facial flushing and erythema along in-
of therapy. Epirubicin should not be adminis- volved vein frequently occur when adminis-
tered to patients with a baseline neutrophil tration is too rapid. Venous sclerosis may re-
count <1500 cells/mm3. The WBC nadir oc- sult from injection into a small vein or
curs 10–14 days after administration, and re- repeated injections into the same vein. Avoid
covery usually occurs by the 21st day. Severe veins over joints or in extremities with com-
thrombocytopenia and anemia may also oc- promised venous or lymphatic drainage.
cur. ● Syringe Incompatibility: Do not mix in sy-

● Monitor renal (BUN and creatinine) and he- ringe with other drugs or with alkaline solu-
patic (AST, ALT, LDH, and serum bilirubin) tions, fluorouracil, heparin, ifosfamide.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Y-Site Compatibility: oxaliplatin. mentation of the skin and nails. Advise patient
to use sunscreen and protective clothing toPatient/Family Teaching
prevent photosensitivity reactions.

● Instruct patient to notify health care profes-
● Emphasize the need for periodic lab tests tosional promptly if fever; sore throat; signs of

monitor for side effects.infection; bleeding gums; bruising; petechiae;
blood in stools, urine, or emesis; increased Evaluation/Desired Outcomes
fatigue; dyspnea; or orthostatic hypotension ● Decrease in size or spread of malignancies in
occurs. Caution patient to avoid crowds and patients with axillary node tumor involvement
persons with known infections. Instruct pa- following resection of primary breast cancer.
tient to use soft toothbrush and electric razor
and to avoid falls. Patient should be cautioned

eplerenone (e-ple-re-none)not to drink alcoholic beverages or take med-
Inspraication containing aspirin or NSAIDs, because

these may precipitate gastric bleeding. Classification
● Instruct patient to report pain at injection site Therapeutic: antihypertensives

immediately. Pharmacologic: aldosterone antagonists
● Instruct patient to inspect oral mucosa for er-

Pregnancy Category Bythema and ulceration. If ulceration occurs,
advise patient to use sponge brush, rinse

Indicationsmouth with water after eating and drinking,
Hypertension (alone, or with other agents).and confer with health care professional if

mouth pain interferes with eating. Pain may Action
require treatment with opioid analgesics. Pa- Blocks the effects of aldosterone by attaching to
tients usually recover by the third week of mineralocorticoid receptors. Therapeutic Ef-
therapy. fects: Lowering of blood pressure.

● Advise patient that this medication may have
Pharmacokineticsteratogenic effects. Contraception should be
Absorption: Well absorbed following oral ad-used during and for at least 4 mo after thera-
ministration.py is concluded. Inform patient before initiat-
Distribution: Unknown.ing therapy that this medication may cause ir-
Metabolism and Excretion: Mostly metabo-reversible gonadal suppression.
lized by the liver (CYP3A4 enzyme system); <5%

● Instruct patient to avoid taking cimetidine,
excreted unchanged by the kidneys.OTC or Rx, during therapy, and to consult
Half-life: 4–6 hr.health care professional prior to taking other

Rx, OTC, or herbal products. TIME/ACTION PROFILE (antihypertensive
● Instruct patient to notify health care profes- effect)

sional immediately if vomiting, dehydration,
fever, evidence of infection, symptoms of ROUTE ONSET PEAK DURATION
CHF, or pain at injection site occurs. Patients PO Unknown 4 wk Unknown
should be informed of the risk of irreversible
cardiac damage and treatment-related leu- Contraindications/Precautions
kemia. Contraindicated in: Serum potassium >5.5

● Discuss the possibility of hair loss with pa- mEq/L; Type 2 diabetes with microalbuminuria
tient. Explore methods of coping. Regrowth (increased risk of hyperkalemia); Serum creati-
usually occurs 2–3 month after discontinua- nine >2.0 mg/dL in males or >1.8 mg/dL in fe-
tion of therapy. males; CCr <50 ml/min; Concurrent use of po-

● Instruct patient not to receive any vaccina- tassium-sparing diuretics; Concurrent use of
tions without advice of health care profes- strong inhibitors of the CYP3A4 enzyme system
sional. (ketoconazole, itraconazole); Lactation.

● Inform patient that medication may cause Use Cautiously in: Severe hepatic impairment;
urine to appear red for 1–2 days. Concurrent use of ACE inhibitors or angiotensin

● Instruct patient to notify health care profes- II receptor antagonists (increased risk of hyper-
sional if skin irritation occurs at site of previ- kalemia); Pregnancy (use only if clearly need-
ous radiation therapy. May cause hyperpig- ed); Children (safety not established).
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Adverse Reactions/Side Effects Patient/Family Teaching
● Instruct patient to take medication as direct-CNS: dizziness, fatigue. GI: abnormal liver func-

ed at the same time each day, even if feelingtion tests, abdominal pain, diarrhea. GU: albu-
well.minuria. Endo: abnormal vaginal bleeding, gy-

● Encourage patient to comply with additionalnecomastia. F and E: HYPERKALEMIA. Metab:
interventions for hypertension (weight reduc-hypercholesterolemia, hypertriglyceridemia.
tion, discontinuation of smoking, moderation EMisc: flu-like symptoms.
of alochol consumption, regular exercise,Interactions stress management). Medication controls,

Drug-Drug: Concurrent use of strong inhibi- but does not cure, hypertension.
tors of the CYP3A4 enzyme system (ketocona-

● Instruct patient and family on correct tech-
zole, itraconazole) significantly � effects of nique for monitoring blood pressure. Advise
eplenerone and should be avoided. Concurrent them to monitor blood pressure at least
use of weak inhibitors of the CYP3A4 enzyme weekly, and notify health care professional of
system (erythromycin, saquinavir, flucona- significant changes.
zole, verapamil) may � effects of eplere- ● Inform patient not to use potassium supple-
none; initial dose of eplerenone should be � by ments, salt substitutes containing potassium,
50%. NSAIDs may � antihypertensive effects. or other Rx or OTC medications without con-
Concurrent use of ACE inhibitors or Angio- sulting health care professional.
tensin II receptor blockers may � risk of ● May cause dizziness. Caution patient to avoid
hyperkalemia. driving or other activities requiring alertness

until response to medication is known.Route/Dosage
● Advise patient to inform health care profes-PO (Adults): 50 mg once daily initially; may be

sional of treatment regimen prior to treat-increased to 50 mg twice daily; patients receiv-
ment or surgery.ing concurrent weak CYP3A4 inhibitors

Evaluation/Desired Outcomes(erythromycin, saquinavir, verapamil, fluco-
● Decrease in blood pressure without appear-nazole)—25 mg once daily initially.

ance of side effects.Availability
Tablets: 25 mg, 50 mg, 100 mg.

epoetin (e-poe-e-tin)NURSING IMPLICATIONS Epogen, EPO, �Eprex, erythropoi-
etin, ProcritAssessment

● Monitor blood pressure periodically during Classification
therapy. Therapeutic: antianemics

● Monitor prescription refills to determine ad- Pharmacologic: hormones
herence.

Pregnancy Category C
● Lab Test Considerations: May cause hy-

perkalemia. Monitor serum potassium levels
Indicationsevery 2 wk for the first 1–2 mo, then monthly
Anemia associated with chronic renal failure.thereafter.
Anemia secondary to zidovudine (AZT) therapy

● May cause � serum sodium and � serum
in HIV-infected patients. Anemia from chemo-triglyceride, cholesterol, ALT, GGT, creati-
therapy in patients with nonmyeloid malignan-nine, and uric acid levels.
cies. Reduction of need for transfusions after

Potential Nursing Diagnoses surgery.
Decreased cardiac output (Indications) Action
Noncompliance (Patient/Family Teaching) Stimulates erythropoiesis (production of red
Implementation blood cells). Therapeutic Effects: Maintains
● PO: Administer once daily. May be increased and may elevate RBCs, decreasing the need for

to twice daily if response is inadequate. transfusions.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics Subcut (Adults): 150 units/kg 3 times weekly;
Absorption: Well absorbed after subcut ad- may increase after 8 wk up to 300 units/kg 3
ministration. times weekly.
Distribution: Unknown.

SurgeryMetabolism and Excretion: Unknown.
Subcut (Adults): 300 units/kg/day for 10 daysHalf-life: 4–13 hr.
before surgery, day of surgery, and 4 days after

TIME/ACTION PROFILE (increase in RBCs) or 600 units/kg 21, 14, and 7 days before sur-
gery and on day of surgery.

ROUTE ONSET† PEAK DURATION
Availability

IV, subcut 7–10 days within 2 mos 2 wk‡ Injection: 2000 units/ml, 3000 units/ml, 4000
†Increase in reticulocytes units/ml, 10,000 units/ml, 20,000 units/ml.
‡After discontinuation

NURSING IMPLICATIONSContraindications/Precautions
Contraindicated in: Hypersensitivity to albu- Assessment
min or mammalian cell-derived products; Un- ● Monitor blood pressure before and during
controlled hypertension; Patients with erythro- therapy. Inform physician or other health
poietin levels >200 mU/ml. care professional if severe hypertension is
Use Cautiously in: History of seizures; History present or if blood pressure begins to in-
of porphyria; Pregnancy or lactation. crease. Additional antihypertensive therapy

may be required during initiation of therapy.Adverse Reactions/Side Effects
● Monitor for symptoms of anemia (fatigue,CNS: SEIZURES, headache. CV: hypertension,

dyspnea, pallor).thrombotic events such as myocardial infarction
● Monitor dialysis shunts (thrill and bruit) andor stroke (� in hemodialysis patients or hemo-

status of artificial kidney during hemodialy-globin ≥12 g/dL). Derm: transient rashes.
sis. Heparin dose may need to be increased toEndo: restored fertility, resumption of menses.
prevent clotting. Patients with underlying vas-Misc: � mortality and � tumor growth (with
cular disease should be monitored for im-hemoglobin ≥12 g/dL). paired circulation.

Interactions ● Lab Test Considerations: May cause �
Drug-Drug: May increase the requirement for in WBCs and platelets. May � bleeding
heparin anticoagulation during hemodialysis. times.

● Serum ferritin, transferrin, and iron levelsRoute/Dosage
should also be monitored to assess need for(Use lowest dose that will gradually increase he-
concurrent iron therapy. Transferrin satura-moglobin level and avoid RBC transfusion).
tion should be at least 20% and ferritin

Anemia of Chronic Renal Failure should be at least 100 mg/ml.
● Anemia of Chronic Renal Failure: Moni-Subcut, IV (Adults): 50–100 units/kg 3 times

tor hematocrit before and twice weekly dur-weekly initially, then adjust dose based on he-
ing initial therapy, for 2–6 wk after a changematocrit.
in dose, and regularly after target range (30–Subcut, IV (Children): 50 units/kg 3 times
36%) has been reached and maintenanceweekly initially, then adjust dose based on he-
dose is determined. Monitor other hemato-matocrit.
poietic parameters (CBC with differential and

Anemia Secondary to AZT Therapy platelet count) before and periodically dur-
ing therapy. If hemoglobin exceeds 12 g/dLSubcut, IV (Adults): 100 units/kg 3 times
or increases more than 1 g/dL in a 2-wk peri-weekly for 8 wk; if inadequate response, may in-
od, risk of life—threatening cardiovascularcrease by 50–100 units/kg every 4–8 wk, up to
complications and seizures increases. De-300 units/kg 3 times weekly.
crease dose by 25% and monitor hemoglobin

Anemia from Chemotherapy twice weekly for 2–6 wk. If increase in hemo-
(Use only for chemotherapy-related anemia and globin continues and exceeds 12 g/dL, dose
discontinue when chemotherapy course is com- should be withheld until hemoglobin begins
pleted) to decrease; epoetin is then re-initiated at a
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Potential Nursing Diagnoseslower dose. If hemoglobin increase of 1 g/dL
Activity intolerance (Indications)is not achieved after a 4-wk period and iron
Noncompliance (Patient/Family Teaching)stores are adequate, dose may be incremen-

tally increased at 4–wk intervals until desired Implementation
response is attained. IV Administration

● Monitor renal function studies and electro-
● Transfusions are still required for severe Elytes closely; resulting increased sense of

symptomatic anemia. Supplemental ironwell-being may lead to decreased compliance
should be initiated with epoetin and contin-with other therapies for renal failure. In-
ued throughout therapycreases in BUN, creatinine, uric acid, phos-

● Institute seizure precautions in patients whophorus, and potassium may occur.
experience greater than a 4-point increase in

● Anemia Secondary to Zidovudine Thera-
hematocrit in a 2-wk period or exhibit anypy: Before initiating therapy, determine se-
change in neurologic status. Risk of seizuresrum erythropoietin level before transfusion. is greatest during the first 90 days of therapy.Patients receiving zidovudine with endoge-

● Do not shake vial; inactivation of medicationnous serum erythropoietin levels >500 mU/ may occur. Discard vial immediately after
ml may not respond to therapy. Monitor he- withdrawing dose from single-use 1-ml vial.
matocrit weekly during dosage adjustment. If Refrigerate multidose 2-ml vial; stable for 21
response does not reduce transfusion re- days after initial entry.
quirements or increase hematocrit effectively

● Subcut: This route is often used for patients
after 8 wk of therapy, dose may be increased not requiring dialysis
by 50–100 units/kg 3 times weekly. Evaluate

● May be admixed in syringe immediately be-
response and adjust dose by 50–100 units/kg fore administration with 0.9% NaCl with ben-
every 4–8 wk thereafter. If a satisfactory re- zyl alcohol 0.9% in a 1:1 ratio to prevent in-
sponse is not obtained with a dose of 300 jection site discomfort.
units/kg 3 times weekly, it is unlikely that a ● Direct IV: Diluent: Administer undiluted
higher dose will produce a response. Once or dilute with an equal amount of 0.9% NaCl.
the desired response is attained, maintenance Concentration: 1,000–40,000 units/ml.
dose is titrated based on variations of zidovu- Rate: May be administered as direct injec-
dine dose and intercurrent infections. If he- tion or bolus over 1–3 minutes into IV tubing
moglobin exceeds 13 g/dL, discontinue dose or via venous line at end of dialysis session.
until hemoglobin drops to 12 g/dL, then de- Patient/Family Teaching
crease dose by 25%.

● Explain rationale for concurrent iron therapy
● Anemia from Chemotherapy: Monitor he- (increased red blood cell production re-

moglobin weekly until stable. Patients with quires iron).
lower baseline serum erythropoietin levels

● Discuss possible return of menses and fertili-
may respond more rapidly; not recommend- ty in women of childbearing age. Patient
ed if levels >200 mU/ml. If response is not should discuss contraceptive options with
adequate after 8 wk of therapy, dose may be health care professional.
increased up to 300 units/kg 3 times weekly. ● Discuss ways of preventing self-injury in pa-
If no response is obtained to this dose, it is tients at risk for seizures. Driving and activi-
unlikely that higher doses will produce a re- ties requiring continuous alertness should be
sponse. If hemoglobin exceeds 12 g/dL or in- avoided.
creases >1 g/dL in any 2–wk period, risk of ● Anemia of Chronic Renal Failure: Stress
life—threatening cardiovascular complica- importance of compliance with dietary re-
tions, tumor growth and death increases; de- strictions, medications, and dialysis. Foods
crease dose by 25%. If hemoglobin exceeds high in iron and low in potassium include liv-
13 g/dL, hold dose until it falls to 12 g/dL, er, pork, veal, beef, mustard and turnip
then decrease dose by 25%. greens, peas, eggs, broccoli, kale, blackber-

● Surgery: Determine that hematocrit is >10 ries, strawberries, apple juice, watermelon,
to ≤13 g/dL before therapy. oatmeal, and enriched bread. Epoetin will re-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokineticssult in increased sense of well-being, but it
Absorption: IV administration results in com-does not cure underlying disease.
plete bioavailability.● Home Care Issues: Home dialysis patients
Distribution: Unknown.determined to be able to safely and effectively
Metabolism and Excretion: 50% excreted byadminister epoetin should be taught proper
the kidneys.dosage, administration technique, and dis-
Half-life: 2.5 hr.posal of equipment. Information for Home

Dialysis Patients should be provided to pa- TIME/ACTION PROFILE (effects on platelet
tient along with medication. function)

Evaluation/Desired Outcomes
ROUTE ONSET PEAK DURATION

● Increase in hematocrit to 30–36% with im-
IV immediate following brief†provement in symptoms of anemia in patients

boluswith chronic renal failure.
● Increase in hematocrit in anemia secondary †Inhibition is reversible following cessation of infusion

to zidovudine therapy. Contraindications/Precautions
● Increase in hematocrit in patients with ane- Contraindicated in: Hypersensitivity; Active

mia resulting from chemotherapy. internal bleeding or history of bleeding within
● Reduction of need for transfusions after previous 30 days; Severe uncontrolled hyper-

surgery. tension (systolic BP >200 mm Hg and/or dia-
stolic BP >110 mm Hg); Major surgical proce-
dure within 6 wk; History of hemorrhagic strokeeprosartan, See ANGIOTENSIN II
or other stroke within 30 days; Concurrent useRECEPTOR ANTAGONISTS.
of other glycoprotein IIb/IIIa receptor antago-
nists; Platelet count <100,000/mm3; Severe re-
nal insufficiency (serum creatinine ≥4 mg/dl)HIGH ALERT
or dependency on renal dialysis.

eptifibatide (ep-ti-fib-a-tide) Use Cautiously in: Geri: � risk of bleeding;
Integrilin Renal insufficiency (� infusion rate if CCr <50

ml/min); OB, Pedi: Pregnancy, lactation, orClassification
children (safety not established; use in pregnan-Therapeutic: antiplatelet agents

Pharmacologic: glycoprotein IIb/IIIa in- cy only if clearly needed).
hibitors Adverse Reactions/Side Effects

Noted for patients receiving heparin and aspirinPregnancy Category B
in addition to eptifibatide. CV: hypotension. He-
mat: BLEEDING (including GI and intracranialIndications
bleeding, hematuria, and hematomas).Acute coronary syndrome (unstable angina/

non–Q-wave MI), including patients who will be Interactions
managed medically and those who will undergo Drug-Drug: � risk of bleeding with other

drugs that affect hemostasis (heparins, warfa-percutaneous coronary intervention (PCI) that
rin, NSAIDs, thrombolytic agents, abcixi-may consist of percutaneous transluminal an-
mab, dipyridamole, ticlopidine, clopido-gioplasty (PCTA) or atherectomy. Treatment of
grel, some cephalosporins, valproates).patients undergoing PCI. Usually used concur-
Drug-Natural Products: � bleeding riskrently with aspirin and heparin.
with arnica, chamomile, clove, dong quai,

Action feverfew, garlic, ginger, ginkgo, and Panax
Decreases platelet aggregation by reversibly an- ginseng.
tagonizing the binding of fibrinogen to the glyco-

Route/Dosageprotein IIb/IIIa binding site on platelet surfaces.
Therapeutic Effects: Inhibition of platelet Acute Coronary Syndrome
aggregation resulting in decreased incidence of IV (Adults ≤121 kg): 180 mcg/kg as a bolus
new MI, death, or refractory ischemia, reducing dose, followed by 2 mcg/kg/min until hospital
the need for repeat urgent cardiac intervention. discharge or surgical intervention (up to 72 hr).
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Percutaneous Coronary Intervention dose calculations, and infusion pump set-
IV (Adults): 180 mcg/kg as a bolus dose, im- tings.
mediately before PCI, followed by 2 mcg/kg/min ● Most patients receive heparin and aspirin
infusion; a second bolus of 180 mcg/kg is given concurrently with eptifibatide.
10 min after first bolus; infusion should con- ● After PCI, femoral artery sheath may be re-
tinue for 18–24 or hospital discharge (mini- moved during eptifibatide treatment only af-
mum of 12 hr) Eter heparin has been discontinued and its ef-
Renal Impairment fects mostly reversed.
IV (Adults CCr <50 mL/min): 180 mcg/kg ● Do not administer solutions that are discol-
bolus followed by 1 mcg/kg/min infusion; sec- ored or contain particulate matter. Discard
ond bolus of 180 mcg/kg is given 10 min after unused portion.
first bolus for patients undergoing PCI.

Availability IV Administration
Solution for injection: 20 mg/10 ml, 75 mg/

● Direct IV: High Alert: Diluent: Withdraw100 ml, 200 mg/100 ml.
appropriate loading dose from bolus vial (20
mg/10ml vial) into a syringe. Administer un-NURSING IMPLICATIONS
diluted. Concentration: 2 mg/ml. Rate:

Assessment Administer over 1–2 min.
● Assess for bleeding. Most common sites are

● Continuous Infusion: Diluent: Adminis-
arterial access site for cardiac catheterization ter undiluted directly from the 100-ml vial via
or GI or GU tract. Arterial and venous punc- an infusion pump. Concentration: 0.75
tures, IM injections, and use of urinary cathe- mg/ml or 2 mg/ml (depends on vial used).
ters, nasotracheal intubation, and NG tubes Rate: Based on patient’s weight (see Route/should be minimized. Noncompressible sites

Dosage section).for IV access should be avoided. If bleeding
● Y-Site Compatibility: alteplase, amiodar-cannot be controlled with pressure, discon-

one, argatroban, atropine, bivalirudin, dapto-tinue eptifibatide and heparin immediately.
mycin, dobutamine, ertapenem, heparin, lid-

● Lab Test Considerations: Prior to eptifi-
ocaine, meperidine, metoprolol, micafungin,batide therapy, assess hemoglobin or hemat-
midazolam, morphine, nitroglycerin, palono-ocrit, platelet count, serum creatinine, and
setron, potassium chloride, verapamil.PT/aPTT. Activated clotting time (ACT)

● Y-Site Incompatibility: furosemide.should also be measured in patients undergo-
● Solution Compatibility: 0.9% NaCl, D5/ing PCI.

● Maintain the aPTT between 50 and 70 sec 0.9% NaCl.
unless PCI is to be performed. Maintain ACT
between 300 and 350 sec during PCI. Patient/Family Teaching

● Arterial sheath should not be removed unless
● Inform patient of the purpose of eptifibatide.aPTT <45 sec.
● Instruct patient to notify health care profes-

● If platelet count decreases to <100,000 and
sional immediately if any bleeding is noted.is confirmed, eptifibatide and heparin should

be discontinued and condition monitored
and treated. Evaluation/Desired Outcomes

● Inhibition of platelet aggregation, resulting inPotential Nursing Diagnoses
decreased incidence of new MI, death, or re-Ineffective tissue perfusion (Indications)
fractory ischemia with the need for repeat ur-Implementation
gent cardiac intervention.

● High Alert: Accidental overdose of anti-
platelet medications has resulted in patient

ergocalciferol, See VITAMIN Dharm or death from internal hemorrhage or
intracranial bleeding. Have second practi- COMPOUNDS.
tioner independently check original order,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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IM, IV (Adults): 200 mcg (0.2 mg) q 2–4 hrergonovine (er-goe-noe-veen) for up to 5 doses.ergometrine, Ergotrate
Provocative Agent for Coronary Artery

Classification SpasmTherapeutic: none assigned
IV (Adults): 50 mcg (0.05 mg) q 5 min untilPharmacologic: oxytocics
chest pain occurs or a total dose of 400 mcg

Pregnancy Category UK (0.4 mg) has been given (unlabeled).

AvailabilityIndications
Tablets: 0.2 mg. Injection: 0.2 mg/ml, �0.25Prevention and treatment of postpartum or post-
mg/ml.abortion hemorrhage caused by uterine atony

or involution. Unlabeled uses: As a diagnostic NURSING IMPLICATIONSagent to provoke coronary artery spasm.
AssessmentAction
● Monitor blood pressure, pulse, and respira-Directly stimulates uterine and vascular smooth

tions every 15–30 min until transfer to themuscle. Therapeutic Effects: Uterine con-
postpartum unit, then every 1–2 hr. Reporttraction.
hypertension, chest pain, arrhythmias, head-Pharmacokinetics
ache, or change in neurologic status.Absorption: Well absorbed after oral or IM ad-

● Monitor amount and type of vaginal dis-ministration.
charge. Report symptoms of hemorrhage (in-Distribution: Unknown.
creased bleeding, hypotension, pallor, tachy-Metabolism and Excretion: Unknown. Prob-
cardia) immediately.ably metabolized by the liver.

● Palpate uterine fundus; note position andHalf-life: Unknown.
consistency. Notify physician or other health

TIME/ACTION PROFILE (uterine contractions) care professional if fundus fails to contract in
response to ergonovine. Assess patient for se-ROUTE ONSET PEAK DURATION
vere cramping; dose may be decreased.

PO 5–15 min unknown ≥3 hr
● Assess for signs of ergotism (cold, numb fin-IM 2–5 min unknown ≥3 hr

gers and toes; nausea; vomiting; diarrhea;IV immediate unknown 45 min
headache; muscle pain; weakness).

Contraindications/Precautions ● If patient fails to respond to ergonovine,
Contraindicated in: Hypersensitivity; Avoid check serum calcium level. Correction of hy-
chronic use; Should not be used to induce labor. pocalcemia may restore responsiveness.
Use Cautiously in: Hypertensive or eclamptic

● Lab Test Considerations: May cause �
patients (increased susceptibility to hyperten- serum prolactin level, which inhibits synthe-
sive and arrhythmogenic side effects); Severe sis of breast milk.
hepatic or renal disease; Sepsis; Third stage of

● Toxicity and Overdose: Toxicity, initially
labor. manifested as ergotism, may cause seizures
Adverse Reactions/Side Effects and gangrene. Seizures are treated with anti-
CNS: dizziness, headache. EENT: tinnitus. convulsants. Vasodilators and heparin may be
Resp: dyspnea. CV: arrhythmias, chest pain, hy- ordered to improve circulation to ex-
pertension, palpitations. GI: nausea, vomiting. tremities.
Derm: sweating. Misc: allergic reactions. Potential Nursing Diagnoses
Interactions Ineffective tissue perfusion (Indications)
Drug-Drug: Excessive vasoconstriction may Risk for injury (Side Effects)
result when used with other vasopressors,

Implementationsuch as dopamine or nicotine. May � the
● Do not administer solution that is discoloredrisk of adverse reactions with bromocriptine.

or contains a precipitate.
Route/Dosage

● PO: Administration is usually limited to 48 hr
Oxytocic postpartum, by which time the danger of

hemorrhage from uterine atony has passed.PO, SL (Adults): 0.2–0.4 mg q 6–12 hr (usual
course is 48 hr). ● Tablets may be administered SL.
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● IM: The preferred route is IM. Firm uterine (5-HT) receptors. Larger doses may produce
contractions are produced within a few min- alpha-adrenergic blockade and vasodilation.
utes. Dose may need to be repeated every 2–4 Therapeutic Effects: Constriction of dilated
hr for full therapeutic effect. carotid artery bed with resolution of vascular
IV Administration headache.

● Direct IV: The IV route is reserved for severe Pharmacokinetics
uterine bleeding. Diluent: Dilute with 5 mL EAbsorption: Ergotamine—Unpredictably ab-
of 0.9% NaCl. Rate: Administer slow IV push sorbed (60%) from the GI tract (may be en-
over at least 1 min through Y-site injection of hanced by caffeine). Sublingual absorption is
an IV of D5W or 0.9% NaCl. very poor. Dihydroergotamine—Rapidly ab-

sorbed after IM and subcut administration, 32%Patient/Family Teaching
absorbed from nasal mucosa.● Review symptoms of toxicity with patient. In-
Distribution: Ergotamine crosses the blood-struct the patient to report occurrence of
brain barrier and enters breast milk.these immediately.

● Inform patient that uterine cramping demon- Protein Binding: Dihydroergotamine—
strates effectiveness of therapy. 90%; ergotamine—93–98%.

● Explain need for pad count to determine de- Metabolism and Excretion: Both ergotamine
gree of bleeding. Instruct patient to report and dihydroergotamine are 90% metabolized by
immediately an increase in degree of bleed- the liver (CYP3A4 enzyme system). Some me-
ing or passage of clots. tabolites are active.

● Instruct patient to report breastfeeding diffi- Half-life: Ergotamine—1.5–2.5 hr. Dihy-
culties. droergotamine—9–10 hr.

● Caution patient not to smoke while receiving
TIME/ACTION PROFILE (relief of headache)ergonovine; nicotine is also a vasocon-

strictor.
ROUTE ONSET PEAK DURATION

Evaluation/Desired Outcomes PO 1–2 hr 1–5 hr unknown
● Uterine contraction and cramping in the pre- (variable)

vention or cessation of uterine hemorrhage Nasal within 30 min unknown unknown
SL unknown unknown unknownafter delivery or abortion.
IM, subcut 15–30 min 15 min–2 hr 8 hr● Vasoconstriction of the coronary arteries
IV <5 min 15 min–2 hr 8 hrwhen used as a diagnostic agent.

Contraindications/Precautions
Contraindicated in: Peripheral vascular dis-ergotamine (er-got-a-meen)
ease; Ischemic heart disease; Uncontrolled hy-Ergomar pertension; Severe renal or liver disease; Malnu-

dihydroergotamine trition; Known alcohol intolerance
(dihydroergotamine injection only); OB, Lacta-(dye-hye-droe-er-got-a-meen)
tion: Pregnancy and lacation; Concurrent use ofD.H.E. 45, Migranal
CYP3A4 inhibitors (protease inhibitors and ma-

Classification crolide anti-infectives).Therapeutic: vascular headache sup- Use Cautiously in: Illnesses associated withpressants
peripheral vascular pathology such as diabetesPharmacologic: ergot alkaloids
mellitus; Concurrent administration of other

Pregnancy Category X vasconstrictor agents; Pedi: Children (safety not
established).

Indications Adverse Reactions/Side Effects
Treatment of vascular headaches including: Mi- CNS: dizziness. EENT: rhinitis (nasal). CV: MI,
graine with or without aura, Cluster headaches. hypertension, angina pectoris, arterial spasm,

intermittent claudication. GI: abdominal pain,Action
nausea, vomiting, altered taste (nasal) , diar-Vasoconstriction of dilated blood vessels by

stimulating alpha-adrenergic and serotonergic rhea, polydipsia. MS: extremity stiffness, muscle

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



494 ergotamine

pain, stiff neck, stiff shoulders. Neuro: leg Dihydroergotamine
Injection: 1 mg/ml (contains alcohol). Nasalweakness, numbness or tingling in fingers or
spray: 4 mg/1 ml in 1-ml ampules with nasaltoes. Misc: fatigue.
spray applicator. In combination with: Er-Interactions
gotamine—caffeine, barbiturates, and bella-Drug-Drug: Concurrent use of potent inhibi- donna alkaloids in preparations for vasculartors of the CYP3A4 enzyme system, including headaches. See Appendix B.

protease inhibitors (ritonavir, nelfinavir, and
indinavir) some macrolide anti-infectives NURSING IMPLICATIONS
(erythromycin, clarithromycin, and tro-

Assessmentleandomycin) and some azole antifungals
● Assess frequency, location, duration, and(ketoconazole, itraconazole) may produce

characteristics (pain, nausea, vomiting, visu-serious life-threatening peripheral ischemia
al disturbances) of chronic headaches. Dur-and is contraindicated. Concurrent use with
ing acute attack, assess type, location, and in-beta blockers, hormonal contraceptives,
tensity of pain before and 60 min afteror nicotine (heavy smoking) may � risk of
administration.peripheral vasoconstriction. Dihydroergota-

● Monitor blood pressure and peripheralmine antagonizes the antianginal effects of ni-
pulses periodically during therapy. Reporttrates. Concurrent use with vasoconstrictors any increases in blood pressure.may have � effects (avoid concurrent use).

● Assess for signs of ergotism (cold, numb fin-
Concurrent use with almotriptan, frovatrip- gers and toes; nausea; vomiting; headache;
tan, naratriptan, rizatriptan, sumatriptan, muscle pain; weakness).
and zolmitriptan may result in prolonged va-

● Assess for nausea and vomiting. Ergotamine
soconstriction (allow 24 hr between use). stimulates the chemoreceptor trigger zone.

Metoclopramide or a phenothiazine antiem-Route/Dosage
etic may be given orally as prophylaxis 1 hr

Ergotamine before administration of dihydroergotamine
PO, SL (Adults): 1–2 mg initially, then 1–2 mg IV. Oral administration may decrease risk of
q 30 min until attack subsides or a total of 6 mg extrapyramidal reactions and other side ef-
has been given. Should not be used more than fects encountered with IV administration.

● Toxicity and Overdose: Toxicity is mani-twice weekly, with at least 5 days between
fested by severe ergotism (chest pain,courses; 1–2 mg PO at bedtime daily for 10–14
abdominal pain, persistent paresthesia in thedays have been used to terminate series of clus-
extremities) and gangrene. Vasodilators, dex-ter headaches.
tran, or heparin may be ordered to improve

Dihydroergotamine circulation.
IM, Subcut (Adults): 1 mg; may repeat in 1 hr Potential Nursing Diagnoses
to a total of 3 mg (not to exceed 3 mg/day or 6 Acute pain (Indications)
mg/wk). Risk for injury (Side Effects)
IV (Adults): 0.5 mg; may repeat in 1 hr (not to Deficient knowledge, related to medication reg-
exceed 2 mg/day or 6 mg/wk). For chronic in- imen (Patient/Family Teaching)
tractable headache, 0.5–1 mg q 8 hr may be giv- Implementationen until relief is obtained (not to exceed 6 mg/

● Do not confuse Cafergot (ergotamine/caf-wk). feine) with Carafate (sucralfate).Intranasal (Adults): 1 spray (0.5 mg) in each
● Administer as soon as patient reports prodro-

nostril, repeat after 15 min (2 mg total dose); mal symptoms or headache. SL: Allow tablet
not to exceed 3 mg/24 hr or 4 mg/wk. to dissolve under tongue. Do not allow patient
Availability to eat, drink, or smoke while tablet is dis-

solving.Ergotamine
IV AdministrationSublingual tablets: 2 mg. In combination

with: caffeine, barbiturates, and belladonna al- ● Direct IV: Diluent: Dihydroergotamine
kaloids in preparations for vascular headaches. may be administered undiluted. Concentra-
See Appendix B. tion: 1 mg/ml. Rate: Administer over 1 min.
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Patient/Family Teaching
Classification

● Instruct patient to take ergotamine at the first Therapeutic: antineoplastics
sign of an impending headache and not to ex- Pharmacologic: enzyme inhibitors
ceed the maximum dose prescribed.

Pregnancy Category D● Encourage patient to rest in a quiet, dark
room after taking ergotamine.

Indications E● Review symptoms of toxicity. Instruct patient
Locally advanced/metastatic non-small cell lungto report these promptly.
cancer which has not responded to previous

● Caution patient not to smoke and to avoid ex-
chemotherapy.posure to cold; these vasoconstrictors may

further impair peripheral circulation. Action
Inhibits the enzyme tyrosine kinase which is as-● May cause dizziness. Caution patient to avoid
sociated with human epidermal growth factordriving and other activities requiring alert-
receptor (EGFR); blocks growth stimulationness until response to the drug is known.
signals in cancer cells. Therapeutic Effects:● Advise patient to avoid alcohol, which may
Decreased spread of lung cancer with increasedprecipitate vascular headaches.
survival.● Instruct female patients to inform health care

professional if they plan or suspect pregnan- Pharmacokinetics
cy. Ergotamine should not be taken during Absorption: 60% absorbed; bioavailability in-
pregnancy. creased to 100% with food.

Distribution: Unknown.● Subcut, IM: Inject at the first sign of a head-
Protein Binding: 93% protein bound.ache and repeat at 1-hr intervals up to 3
Metabolism and Excretion: Mostly metabo-doses. Once minimal effective dose is deter-
lized by the liver (CYP3A4 enzyme system).mined, adjust dose for subsequent attacks.
Half-life: 36 hr.● Intranasal: Instruct patient in proper use of

nasal spray. Prime nasal sprayer 4 times be- TIME/ACTION PROFILE (blood levels)fore dose. Administer 1 spray to each nostril
followed in 15 min by an additional spray in ROUTE ONSET PEAK DURATION
each nostril for a total of 4 sprays. Do not tilt

Oral unknown 4 hr 24 hr
head or sniff after spray. Do not use more
than amount instructed. Discard ampule Contraindications/Precautions
within 8 hr of opening. Do not refrigerate. As- Contraindicated in: Pregnancy or lactation.
sembly may be used for 4 treatments; then Use Cautiously in: Hepatic impairment; Previ-
discard. ous chemotherapy/radiation, pre-existing lung

● Advise patient not to use Migranal to prevent disease, metastatic lung disease (may � risk of
interstitial lung disease); Patients with child-a headache if there are no symptoms or if
bearing potential; Children (safety not estab-headache is different from typical migraine.
lished).● Instruct patient to notify health care profes-

sional if numbness or tingling in fingers or Adverse Reactions/Side Effects
toes; pain, tightness, or discomfort in chest; CNS: fatigue. EENT: conjunctivitis, corneal ul-
muscle pain or cramps in arms or legs; ceration. Resp: INTERSTITIAL LUNG DISEASE, dyspnea,
weakness in legs; temporary speeding or cough. GI: diarrhea, abdominal pain, anorexia,
slowing of heart rate; or swelling or itching nausea, stomatitis, vomiting, � liver transami-
occurs. nases. Derm: rash, dry skin, pruritus.

InteractionsEvaluation/Desired Outcomes
Drug-Drug: Strong inhibitors of CYP3A4, in-● Relief of pain from vascular headaches.
cluding atazanavir, clarithromycin, indina-
vir, itraconazole, ketoconazole, nefazo-

erlotinib (er-lo-ti-nib) done, nelfinavir, ritonavir, saquinavir,
Tarceva telithromycin, or voriconazole � erlotinib

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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levels and the risk of toxicity; dosage reduction Classification
should be considered. Strong inducers of Therapeutic: anti-infectives
CYP3A4, including rifampin � levels of erlo- Pharmacologic: carbapenems
tinib and may � response; alternative therapy

Pregnancy Category Bor � dose should be considered. May � risk
of bleeding with warfarin.

IndicationsRoute/Dosage
Moderate to severe: complicated intra-abdomi-PO (Adults): 150 mg daily taken at least 1 hr
nal infections, complicated skin and skin struc-before or 2 hr after food.
ture infections, community acquired pneumo-

Availability nia, complicated urinary tract infections
Tablets: 25 mg, 100 mg, 150 mg. (including pyelonephritis), acute pelvic infec-

tions including postpartum endomyometritis,
NURSING IMPLICATIONS septic abortion, and post surgical gynecologic

infections. Prophylaxis of surgical site infectionAssessment
following elective colorectal surgery.

● Assess respiratory status prior to and periodi-
cally during therapy. If dyspnea, cough or fev- Action
er occur, discontinue erlotinib, assess for in- Therapeutic Effects: Bactericidal action
terstitial lung disease, and institute treatment against susceptible bacteria. Spectrum: Active
as needed. against the following aerobic gram-positive or-

● Assess for diarrhea. Usually responds to lo- ganisms Staphylococcus aureus (methicillin-
peramide but may require dose reduction or susceptible strains only), Staphylococcus epi-
discontinuation of therapy. dermidis, Streptococcus agalactiae, S.

● Lab Test Considerations: Monitor liver pneumoniae (penicillin-susceptible strains
function tests (AST, ALT, bilirubin, alkaline only), and S. pyogenes. Also active against the

following gram-negative aerobic organismsphosphatase) periodically during therapy.
Escherichia coli, Haemophilus influenzaeDose reduction or discontinuation of therapy
(beta-lactamase negative strains), Klebsiellashould be considered if severe changes in liv-
pneumonia, Moraxella catarrhalis, and Provi-er function occur.
dencia rettgeri. Addition anaerobic spectrum in-● Monitor INR regularly in patients taking war-
cludes Bacteroides fragilis, B. distasonis, B.farin. May cause �INR.
ovatus, B. thetaiotamicron, B. uniformis, B.Potential Nursing Diagnoses
vulgatis, Clostridium clostrioforme, Eubacter-Ineffective breathing pattern (Side Effects)
ium lentum, Peptostreptococcus, Porphyro-

Implementation monas asaccharolytica, and Prevotella bivia.
● PO: Administer at least 1 hr before or 2 hrs

Pharmacokineticsafter food.
Absorption: 90% after IM administration; IV

Patient/Family Teaching administration results in complete bioavail-
● Instruct patient to take erlotinib as directed. ability.
● Caution patient to use contraceptive during Distribution: Enters breast milk.

and for at least 2 wks after completion of Metabolism and Excretion: Mostly excreted
therapy. by the kidneys.

● Advise patient to notify health care profes- Half-life: 1.8 hr (increased in renal impair-
sional if severe or persistent diarrhea, nau- ment).
sea, anorexia, vomiting, onset or worsening

TIME/ACTION PROFILE (blood levels)of unexplained dyspnea or cough, or eye irri-
tation occur.

ROUTE ONSET PEAK DURATION
Evaluation/Desired Outcomes

IM rapid 2 hr 24 hr
● Decrease in spread of non-small cell lung IV rapid end of in- 24 hr

cancer with increased survival. fusion

Contraindications/Precautions
ertapenem (er-ta-pen-em) Contraindicated in: Hypersensitivity; Cross-
Invanz sensitivity may occur with penicillins, cephalos-
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porins and other carbapenems; Hypersensitivity suscitative equipment close by in the event of
to lidocaine (may be used as a diluent for IM ad- an anaphylactic reaction.
ministration). ● Lab Test Considerations: May cause �
Use Cautiously in: History of multiple hyper- AST, ALT, serum alkaline phosphatase levels.
sensitivity reactions; Seizure disorders; Geri: ● May cause � platelet and eosinophil counts.
Geriatric patients (�sensitivity and age-related Potential Nursing Diagnoses
� in renal function); Renal impairment; OB, ERisk for infection (Indications, Side Effects)Pedi: Pregnancy, lactation, or children <18 yr

Implementation(safety not established, use during lactation only
● IM: Reconstitute 1-g vial with 3.2 ml of 1%when benefits outweigh risks, use in pregnancy

lidocaine without epinephrine. Shake well toonly if clearly needed).
form solution. Immediately withdraw con-Adverse Reactions/Side Effects
tents and inject deep into large muscle mass.CNS: SEIZURES, headache. GI: PSEUDOMEMBRANOUS
Use reconstituted solution within 1 hr.COLITIS, diarrhea, nausea, vomiting. GU: vaginitis.
IV AdministrationLocal: phlebitis at IV site, pain at IM site. Misc:

hypersensitivity reaction including ANAPHYLAXIS. ● Intermittent Infusion: Diluent: Reconsti-
tute 1-g vial with 10 ml of sterile water for in-Interactions
jection or 0.9% NaCl and shake well. FurtherDrug-Drug: Probenecid decreases excretion
dilute in 50 ml of 0.9% NaCl. Administer with-and increases blood levels.
in 6 hr of reconstitution. Rate: Infuse over 30Route/Dosage
min.IV, IM (Adults and Children 13 yrs or old-

● Y-Site Compatibility: acyclovir, amikacin,er): 1 g once daily for up to 14 days (IV) or 7
aminophylline, amphotericin B liposome, ar-days (IM).
gatroban, azithromycin, aztreonam, bume-IV, IM (Children 3 months-12 yrs): 15 mg/
tanide, calcium chloride, calcium gluconate,kg twice daily (not to exceed 1 g/day) for up to
chloramphenicol, cimetidine, ciprofloxacin,14 days (IV) or 7 days (IM).
cisatracurium, cyclosporine, daptomycin,

Renal Impairment dexamethasone sodium phosphate, digoxin,
IM, IV (Adults): CCr ≤30 ml/min/1.73m2— diltiazem, diphenhydramine, dolasetron,
500 mg once daily. dopamine, doxycycline, enalaprilat, epineph-
Availability rine, eptifibatide, erythromycin, esmolol,
Powder for injection: 1 g/vial. famotidine, fenoldopam, fluconazole, furo-

semide, ganciclovir, gentamicin, granisetron,
NURSING IMPLICATIONS haloperidol, heparin, hydromorphone, insu-

lin, isoproterenol, ketorolac, labetalol, levo-Assessment
floxacin, lidocaine, linezolid, lorazepam,

● Assess for infection (vital signs; appearance
magnesium sulfate, meperidine, methylpred-of wound, sputum, urine, and stool; WBC) at
nisolone sodium succinate, metoclopramide,beginning of and during therapy.
metronidazole, milrinone, morphine, nesiri-● Obtain a history before initiating therapy to
tide, nitroglycerin, nitroprusside, norepi-determine previous use of and reactions to
nephrine, pancuronium, pantoprazole, phen-penicillins, cephalosporins or carbapenems.
ylephrine, potassium chloride, potassiumPersons with a negative history of penicillin
phosphate, procainamide, propranolol, rani-sensitivity may still have an allergic response.
tidine, sodium bicarbonate, tacrolimus, tige-● Obtain specimens for culture and sensitivity
cycline, tirofiban, tobramycin, trimethoprim/before initiating therapy. First dose may be
sulfamethoxazole, vancomycin, vasopressin,given before receiving results.
vecuronium, voriconazole, zoledronic acid.● Observe patient for signs and symptoms of

● Y-Site Incompatibility: amiodarone, ani-anaphylaxis (rash, pruritus, laryngeal edema,
dulafungin, caspofungin, diazepam, dobuta-wheezing). Discontinue the drug and notify
mine, droperidol, hydralazine, hydroxyzine,the physician immediately if these occur.

Have epinephrine, an antihistamine, and re- midazolam, nicardipine, ondansetron, phe-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indicationsnytoin, prochlorperazine, promethazine, qui-
IV, PO: Infections caused by susceptible organ-nupristin/dalfopristin, verapamil.
isms including: Upper and lower respiratoryPatient/Family Teaching
tract infections, Otitis media (with sulfona-

● Advise patient to report the signs of superin- mides), Skin and skin structure infections, Per-fection (black, furry overgrowth on the tussis, Diphtheria, Erythrasma, Intestinal ame-tongue; vaginal itching or discharge; loose or biasis, Pelvic inflammatory disease, Nongono-
foul-smelling stools) and allergy. Consult coccal urethritis, Syphilis, Legionnaires’ dis-
health care professional before treating with ease, Rheumatic fever. Useful when penicillin is
antidiarrheals. the most appropriate drug but cannot be used

● Caution patient to notify health care profes- because of hypersensitivity, including: Strepto-
sional if fever and diarrhea occur, especially coccal infections, Treatment of syphilis or gon-
if stool contains blood, pus, or mucus. Advise orrhea. Topical: Treatment of acne.
patient not to treat diarrhea without consult-

Actioning health care professional. May occur up to
Suppresses protein synthesis at the level of theseveral weeks after discontinuation of medi-
50S bacterial ribosome. Therapeutic Effects:cation.
Bacteriostatic action against susceptible bacte-

Evaluation/Desired Outcomes ria. Spectrum: Active against many gram-posi-
● Resolution of the signs and symptoms of in- tive cocci, including: Streptococci, Staphylococ-

fection. Length of time for complete resolu- ci. Gram-positive bacilli, including:
tion depends on the organism and site of in- Clostridium, Corynebacterium. Several gram-
fection. negative pathogens, notably: Neisseria, Legion-

ella pneumophila. Mycoplasma and Chlamy-
dia are also usually susceptible.ERYTHROMYCIN†
Pharmacokinetics(eh-rith-roe-mye-sin)
Absorption: Variable absorption from the

erythromycin base duodenum after oral administration (depen-
�Apo-Erythro-EC, E-Base, E-My- dent on salt form). Absorption of enteric-coated
cin, �Erybid, Eryc, Ery-Tab, �Er- products is delayed. Minimal absorption may

follow topical or ophthalmic use.ythromid, �Novo-rythro, PCE
Distribution: Widely distributed. Minimal CNSerythromycin estolate penetration. Crosses placenta; enters breastIlosone, �Novo-rythro milk.
Protein Binding: 70–80%; 96% for estolate.erythromycin ethylsuccinate
Metabolism and Excretion: Partially metabo-�Apo-Erythro-ES, E.E.S, EryPed
lized by the liver, excreted mainly unchanged inerythromycin gluceptate the bile; small amounts excreted unchanged in
the urine.erythromycin lactobionate
Half-life: Neonates: 2.1 hr; Adults: 1.4–2 hr.Erythrocin

erythromycin stearate TIME/ACTION PROFILE (blood levels)
Erythrocin, �Novo-rythro

ROUTE ONSET PEAK DURATION
erythromycin (topical)

PO 1 hr 1–4 hr 6–12 hrAkne-Mycin, Del-Mycin, A/T/S, E/ IV rapid end of in- 6–12 hr
Gel, Emgel, Erycette, Erygel, Ery- fusion
Max, Erysol, ETS, �Sans-Acne,

Contraindications/PrecautionsStaticin, Theramycin Z, T-Stat
Contraindicated in: Hypersensitivity; Hepatic

Classification dysfunction (estolate salt); Concurrent pimo-
Therapeutic: anti-infectives zide; Known alcohol intolerance (most topi-Pharmacologic: macrolides

cals); Tartrazine sensitivity (some products
contain tartrazine—FDC yellow dye #5); OB:Pregnancy Category B
Estolate salt is contraindicated in pregnancy due†See Appendix C for ophthalmic use
to potential for hepatic dysfunction; Products
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containing benzyl alcohol should be avoided in (maximum 2 g/day as base or 3.2 g/day as ethyl-
succinate) Estolate.—30–50 mg/kg/day divid-neonates.
ed q 6–12 hr (maximum 2 g/day). Stearate—Use Cautiously in: Liver/renal disease; OB:
30–50 mg/kg/day divided q 6 hr (maximum 2Salts other than the estolate may be used in
g/day).pregnancy to treat chlamydial infections or
PO (Neonates): Ethylsuccinate—20–50 mg/syphilis; Geri: � risk of ototoxicity if parenteral
kg/day divided q 6–12 hrs.dose >4 g/day, � risk of QTc prolongation. E
IV (Adults): Gluceptate and lactobionateAdverse Reactions/Side Effects only—250–500 mg (up to 1 g) q 6 hr.CNS: seizures (rare). EENT: ototoxicity. CV: IV (Children >1 mo): Gluceptate and lacto-

QTC PROLONGATION (may result in Torsades de bionate only—15–50 mg/kg/day divided q 6
Pointes), VENTRICULAR ARRHYTHMIAS,. GI: nausea, hr, maximum 4 g/day.
vomiting, abdominal pain, cramping, diarrhea,

Acnedrug-induced hepatitis, infantile hypertrophic
Topical (Adults and Children >12 yr): 2%pyloric stenosis, drug-induced pancreatitis
ointment, gel, or solution bid.(rare). Derm: rashes. Local: phlebitis at IV

site. Misc: allergic reactions, superinfection. Availability (generic available)
Erythromycin BaseInteractions
Enteric-coated tablets: 250 mg, 333 mg.Drug-Drug: Concurrent use with pimozide
Tablets with polymer-coated particles: 333� risk of serious arrhythmias (concurrent use
mg, 500 mg. Film-coated tablets: 500 mg.contraindicated); similar effects may occur with
Delayed-release capsules: 250 mg.diltiazem, verapamil, ketoconazole, itra-
Erythromycin Estolateconazole, nefazodone, and protease inhib-
Tablets: 500 mg. Capsules: 250 mg. Oralitors; avoid concurrent use. � blood levels
suspension (orange flavor): 125 mg/5 ml.and effects of silfenafil, tadalafil and varde-
Oral suspension (cherry flavor): 250 mg/5nafil; use lower doses. Concurrent rifabutin
ml.or rifampin may � effect of erythromycin and

� risk of adverse GI reactions. � levels and Erythromycin Ethylsuccinate
risk of toxicity from alfentanil, alprazolam, Chewable tablets (fruit flavor): 200 mg.
buspirone, clozapine, bromocriptine, Tablets: 400 mg. Oral suspension (fruit fla-
theophylline, carbamazepine, cyclospo- vor, cherry): 200 mg/5 ml. Oral suspension
rine, cylostazol diazepam, disopyramide, (orange, banana flavors): 400 mg/5 ml.
ergot alkaloids, felodipine, warfarin, me- Drops (fruit flavor): 100 mg/2.5 ml.
thylprednisolone, midazolam, quinidine, Erythromycin Gluceptate
rifabutin, tacrolimus, triazolam, or vin- Powder for injection: 500 mg, 1 g.
blastine. Concurrent HMG-CoA reductase Erythromycin Lactobionate
inhibitors � risk of myopathy/rhabdomyoly- Powder for injection: 500 mg, 1 g.
sis. May � serum digoxin levels in a few pa- Erythromycin Stearate
tients. Theophylline may � blood levels. Ben- Film-coated tablets: 250 mg.
eficial effects may be � by clindamycin or

Topical Preparationslincomycin.
Topical ointment: 2%. Topical gel: 2%.

Route/Dosage Topical solution: 2%. In combination
250 mg of erythromycin base, estolate, or stea- with: sulfisoxazole (Eryzole, Pediazole) and
rate = 400 mg of erythromycin ethylsuccinate. benzoyl peroxide (Benzamycin). See Appendix

B.Most Infections
PO (Adults): Base, estolate, stearate—250 NURSING IMPLICATIONS
mg q 6 hr, or 333 mg q 8 hr, or 500 mg q 12 hr.
Ethylsuccinate—400 mg q 6 hr or 800 mg q Assessment
12 hr. ● Assess patient for infection (vital signs; ap-
PO (Children >1 mo): Base and ethylsucci- pearance of wound, sputum, urine, and stool;
nate—30–50 mg/kg/day divided q 6–8 hr WBC) at beginning of and during therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Obtain specimens for culture and sensitivity ● Continuous Infusion: May also be adminis-
tered as an infusion in a dilution of 1 g/liter ofbefore initiating therapy. First dose may be
0.9% NaCl, D5W, or LR over 4 hr.given before receiving results.

Erythromycin Gluceptate● Lab Test Considerations: Monitor liver
● Syringe Incompatibility: heparin.function tests periodically on patients receiv-
● Additive Compatibility: calcium gluconate,ing high-dose, long-term therapy.

heparin, hydrocortisone sodium succinate,
● May cause � serum bilirubin, AST, ALT, and

potassium chloride, sodium bicarbonate.alkaline phosphatase concentrations.
● Additive Incompatibility: pentobarbital,

● May cause false � of urinary catechol-
secobarbital.amines.

Erythromycin Lactobionate
Potential Nursing Diagnoses ● Syringe Incompatibility: heparin.
Risk for infection (Indications, Side Effects) ● Y-Site Compatibility: acyclovir, amiodar-
Noncompliance (Patient/Family Teaching) one, bivalirudin, cyclophosphamide, dexme-

detomidine, diltiazem, enalaprilat, esmolol,Implementation
famotidine, fenoldopam, foscarnet, heparin,

● Do not confuse erythromycin with azithromy-
hydromorphone, idarubicin, labetalol, lor-cin. Do not confuse Erythrocin (erythromy-
azepam, magnesium sulfate, meperidine, mi-cin) with Ethmozine (morizocine).
dazolam, morphine, multivitamins, nicardi-

● PO: Administer around the clock. Erythro-
pine, perphenazine, tacrolimus, theophylline,mycin film-coated tablets (base and stea- vitamin B complex with C, zidovudine.

rate) are absorbed better on an empty stom-
● Y-Site Incompatibility: cefepime, cefta-

ach, at least 1 hr before or 2 hr after meals; zidime.
may be taken with food if GI irritation occurs.

● Additive Compatibility: cimetidine, hydro-
Enteric-coated erythromycin (base and es- cortisone sodium succinate, pentobarbital,
tolate) may be taken without regard to meals. potassium chloride, ranitidine, sodium bicar-
Erythromycin ethylsuccinate is best ab- bonate.
sorbed when taken with meals. Take each ● Additive Incompatibility: heparin, meto-
dose with a full glass of water. clopramide, vitamin B complex with C.

● Use calibrated measuring device for liquid ● Topical: Cleanse area before application.
preparations. Shake well before using. Wear gloves during application.

● Chewable tablets should be crushed or Patient/Family Teaching
chewed and not swallowed whole.

● Instruct patient to take medication around
● Do not crush or chew delayed-release cap- the clock and to finish the drug completely as

sules or tablets; swallow whole. Erythromy- directed, even if feeling better. Take missed
cin base delayed-release capsules may be doses as soon as remembered, with remain-
opened and sprinkled on applesauce, jelly, or ing doses evenly spaced throughout day. Ad-
ice cream immediately before ingestion. En- vise patient that sharing of this medication
tire contents of the capsule should be taken. may be dangerous.

● May cause nausea, vomiting, diarrhea, orIV Administration
stomach cramps; notify health care profes-

● IV: Diluent: Add 10 ml of sterile water for
sional if these effects persist or if severeinjection without preservatives to 250- or
abdominal pain, yellow discoloration of the500-mg vials and 20 ml to 1-g vial. Solution is skin or eyes, darkened urine, pale stools, or

stable for 7 days after reconstitution if refrig- unusual tiredness develops. May cause infan-
erated tile hypertrophic pyloric stenosis in infants;

● Intermittent Infusion: Concentration: notify health care professional if vomiting and
Dilute to a final concentration of 1–5 mg/ml irritability occur.
in 0.9% NaCl or D5W. Rate: Administer

● Advise patient to report signs of superinfec-
slowly over 20–60 min to avoid phlebitis. Ass- tion (black, furry overgrowth on the tongue;
ess for pain along vein; slow rate if pain oc- vaginal itching or discharge; loose or foul-
curs; apply ice and notify physician or other smelling stools).
health care professional if unable to relieve ● Instruct patient to notify health care profes-
pain. sional if symptoms do not improve.
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Evaluation/Desired Outcomes Use Cautiously in: History of mania (may acti-
● Resolution of the signs and symptoms of in- vate mania/hypomania); History of seizures; Pa-

tients at risk for suicide; Hepatic impairmentfection. Length of time for complete resolu-
(dose reduction recommended); Geri: Hepatiction depends on the organism and site of in-
impairment or geriatric patients (� doses rec-fection.
ommended); Severe renal impairment; OB:● Improvement of acne lesions.
Neonates exposed to SSRI in 3rd trimester may E
develop drug discontinuation syndrome includ-
ing respiratory distress, feeding difficulty, andescitalopram
irritability. Weigh risks and benefits; Lactation:(ess-sit-al-o-pram)
May cause adverse effects in infant; risk/benefitLexapro
should be considered; Pedi: May � risk of sui-

Classification cide attempt/ideation especially during early
Therapeutic: antidepressants treatment or dose adjustment in children/ado-
Pharmacologic: selective serotonin reup- lescents (unlabeled for pediatric use).take inhibitors (SSRIs)

Adverse Reactions/Side Effects
Pregnancy Category C CNS: insomnia, dizziness, drowsiness, fatigue.

GI: diarrhea, nausea, abdominal pain, constipa-
Indications tion, dry mouth, indigestion. GU: anorgasmia,
Major depressive disorder. Generalized anxiety decreased libido, ejaculatory delay, erectile dys-
disorder (GAD). Unlabeled uses: Panic disor- function. Derm: increased sweating. Endo:
der. Obsessive-compulsive disorder (OCD). syndrome on inappropriate secretion of antidi-

uretic hormone (SIADH). F and E: hyponatre-Post-traumatic stress disorder (PTSD). Social
mia. Metab: increased appetite.anxiety discorder (social phobia). Premenstru-

al dysphoric disorder (PMDD). Interactions
Drug-Drug: May cause serious, potentially fa-Action
tal reactions when used with MAO inhibitors;Selectively inhibits the reuptake of serotonin in
allow at least 14 days between escitalopram andthe CNS. Therapeutic Effects: Antidepressant
MAO inhibitors. Use cautiously with otheraction.
centrally acting drugs (including alcohol,

Pharmacokinetics antihistamines, opioid analgesics, and
Absorption: 80% absorbed following oral ad- sedative/hypnotics; concurrent use with al-
ministration. cohol is not recommended). Concurrent use
Distribution: Enters breast milk. with sumatriptan or other 5-HT3 agonist
Metabolism and Excretion: Mostly metabo- vascular headache suppressants may result
lized by the liver (primarily CYP3A4 and in weakness, hyperreflexia, and incoordination.
CYP2C19 isoenzymes); 7% excreted unchanged Cimetidine � blood levels of escitalopram.
by kidneys. Serotonergic effects may be � by lithium
Half-life: Increased in geriatric patients and (concurrent use should be carefully moni-
patients with hepatic impairment. tored). Carbamazepine may � blood levels.

May � blood levels of metoprolol. Concur-
TIME/ACTION PROFILE (antidepressant rent use with tricyclic antidepressants
effect) should be undertaken with caution because of

altered pharmacokinetics.
ROUTE ONSET PEAK DURATION Drug-Natural Products: � risk of serotonin
PO within 1–4 Unknown Unknown syndrome with St. John’s wort and SAMe.

wk
Route/Dosage
PO (Adults): 10 mg once daily, may be in-Contraindications/Precautions
creased to 20 mg once daily after one week.Contraindicated in: Hypersensitivity; Concur-

rent MAO inhibitors; Concurrent use of cital- Hepatic Impairment
opram. PO (Adults): 10 mg once daily.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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PO (Geriatric Patients): 10 mg once daily. ● Instruct female patients to notify health care
professional if pregnancy is planned or sus-Availability
pected or if they plan to breastfeed an infant.Tablets: 5 mg, 10 mg, 20 mg. Cost: 5 mg

● Caution patients that escitalopram should not$214.97/90, 10 mg $228.97/90, 20 mg
be used for at least 14 days after discontinu-$239.97/90. Oral solution (peppermint): 1
ing MAO inhibitors, and at least 14 daysmg/ml in 240-ml bottles. Cost: $131.64/240
should be allowed after stopping escitalo-ml.
pram before starting an MAO inhibitor.

● Emphasize importance of follow-up exams toNURSING IMPLICATIONS
monitor progress.

Assessment
● Encourage patient participation in psycho-

● Monitor mood changes and level of anxiety therapy to improve coping skills.
during therapy.

● Refer patient/family to local support groups.
● Assess for suicidal tendencies, especially dur-

Evaluation/Desired Outcomesing early therapy. Restrict amount of drug
● Increased sense of well-being.available to patient. Risk may be increased for
● Renewed interest in surroundings. May re-children or adolescents. After starting thera-

quire 1–4 wk of therapy to obtain antidepres-py, children and adolescents should be seen
sant effects. Full antidepressant effects occurby health care professional at least weekly for
in 4–6 wks.4 wks, every 2 wks for next 4 wks, and on ad-

● Decrease in anxiety.vice of health care professional thereafter.
● Assess for sexual dysfunction (erectile dys-

function; decreased libido). HIGH ALERT
Potential Nursing Diagnoses esmolol (es-moe-lole)
Ineffective coping (Indications) Brevibloc
Post-trauma syndrome (Indications)

ClassificationRisk for injury (Side Effects)
Therapeutic: antiarrhythmics (class II)Sexual dysfunction (Side Effects)
Pharmacologic: beta blockers

Implementation
Pregnancy Category C● Do not administer escitalopram and citalo-

pram concomitantly. Taper to avoid potential
Indicationswithdrawal reactions. Reduce dose by 50%
Management of sinus tachycardia and supraven-for 3 days, then again by 50% for 3 days, then
tricular arrhythmias.discontinue.

● PO: Administer as a single dose in the morn- Action
ing or evening without regard to meals. Blocks stimulation of beta1(myocardial)-adren-

Patient/Family Teaching ergic receptors. Does not usually affect
● Instruct patient to take escitalopram as di- beta2(pulmonary, vascular, or uterine)-recep-

rected. Take missed doses on the same day as tor sites. Therapeutic Effects: Decreased
soon as remembered and consult health care heart rate. Decreased AV conduction.
professional. Resume regular dosing sched- Pharmacokineticsule next day. Do not double doses. Do not Absorption: IV administration results in com-stop abruptly, should be discontinued grad-

plete bioavailability.ually.
Distribution: Rapidly and widely distributed.

● May cause dizziness. Caution patient to avoid
Metabolism and Excretion: Metabolized bydriving or other activities requiring alertness
enzymes in RBCs and liver.until response to medication is known.
Half-life: 9 min.

● Advise patient to avoid alcohol and other CNS-
depressant drugs during therapy and to con-
sult a health care professional before taking
other Rx or OTC medications or herbal
products.
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500 mcg/kg over 1 min, then increase infusionTIME/ACTION PROFILE (antiarrhythmic
to 100 mcg/kg/min for 4 min. If no response,effect)
repeat loading dose of 500 mcg/kg over 1 min

ROUTE ONSET PEAK DURATION and increase infusion rate by 50-mcg/kg/min
increments (not to exceed 200 mcg/kg/min forIV within minutes unknown 1–20 min
48 hr). As therapeutic end point is achieved,

Contraindications/Precautions eliminate loading doses and decrease dose in- E
Contraindicated in: Uncompensated CHF; crements to 25 mg/kg/min. Intraoperative an-
Pulmonary edema; Cardiogenic shock; Brady- tihypertensive/antiarrhythmic—250–500-
cardia or heart block; Known alcohol into- mcg/kg loading dose over 1 min initially,
lerance. followed by 50-mcg/kg/min infusion for 4 min;
Use Cautiously in: Geri: Geriatric patients (in- if no response within 5 min, give 2nd loading
creased sensitivity to the effects of beta block- dose of 250–500 mcg/kg over 1 min, then in-
ers); Thyrotoxicosis (may mask symptoms); Di- crease infusion to 100 mcg/kg/min for 4 min. If
abetes mellitus (may mask symptoms of no response, repeat loading dose of 250–500
hypoglycemia); Patients with a history of severe mcg/kg over 1 min and increase infusion rate by
allergic reactions (intensity of reactions may be 50-mcg/kg/min increments (not to exceed 200
increased); OB, Pedi: Pregnancy, lactation, or mcg/kg/min for 48 hr).
children (safety not established; neonatal IV (Children): Antiarrhythmic—50 mcg/
bradycardia, hypotension, hypoglycemia, and kg/min, may be increased q 10 min up to 300
respiratory depression may occur rarely). mcg/kg/min.
Adverse Reactions/Side Effects Availability
CNS: fatigue, agitation, confusion, dizziness, Solution for injection (prediluted for use
drowsiness, weakness. CV: hypotension, pe- as loading dose): 10 mg/ml in 10-ml vials, 20
ripheral ischemia. GI: nausea, vomiting. Derm: mg/ml in 5-ml vials. Solution for injection
sweating. Local: injection site reactions. (must be diluted to prepare continuous

infusion): 250 mg/ml in 10-ml ampules. Pre-Interactions
mixed infusion: 2000 mg/100 ml, 2500 mg/Drug-Drug: General anesthesia, IV pheny-
250 ml.toin, and verapamil may cause additive myo-

cardial depression. Additive bradycardia may
NURSING IMPLICATIONSoccur with digoxin. Additive hypotension may

occur with other antihypertensives, acute in- Assessment
gestion of alcohol, or nitrates. Concurrent use ● Monitor blood pressure, ECG, and pulse fre-
with amphetamine, cocaine, ephedrine, quently during dose adjustment period and
epinephrine, norepinephrine, phenyleph- periodically during therapy. The risk of hypo-
rine, or pseudoephedrine may result in tension is greatest within the first 30 min of
unopposed alpha-adrenergic stimulation (ex- initiating esmolol infusion.
cessive hypertension, bradycardia). Concurrent

● Monitor intake and output ratios and daily
thyroid administration may decrease effective- weights. Assess routinely for signs and symp-
ness. May alter the effectiveness of insulins or toms of CHF (dyspnea, rales/crackles, weight
oral hypoglycemic agents (dosage adjust- gain, peripheral edema, jugular venous dis-
ments may be necessary). May � effectiveness tention).
of theophylline. May � beneficial beta car-

● Assess infusion site frequently throughout
diovascular effects of dopamine or dobuta- therapy. Concentrations >10 mg/ml may
mine. Use cautiously within 14 days of MAO in- cause redness, swelling, skin discoloration,
hibitor therapy (may result in hypertension). and burning at the injection site. Do not use
Route/Dosage butterfly needles for administration. If venous
IV (Adults): Antiarrhythmic—500-mcg/kg irritation occurs, stop the infusion and re-
loading dose over 1 min initially, followed by sume at another site.
50-mcg/kg/min infusion for 4 min; if no re- ● Toxicity and Overdose: Monitor patients
sponse within 5 min, give 2nd loading dose of receiving esmolol for signs of overdose

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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(bradycardia, severe dizziness or fainting, se- weight (see Route/Dosage section). Titration
of dose is based on desired heart rate or un-vere drowsiness, dyspnea, bluish fingernails
desired decrease in blood pressure. Esmololor palms, seizures). Notify physician immedi-
infusions should not be abruptly discontin-ately if these signs occur: IV glucagon and
ued; the infusion rate should be tapered.symptomatic care are used in the treatment of

● Y-Site Compatibility: amikacin, amino-esmolol overdose. Because of the short ac-
phylline, amiodarone, atropine, atracurium,tion of esmolol, discontinuation of therapy
aztreonam, bivalirudin, bumetanide, butor-may relieve acute toxicity.
phanol, calcium chloride, calcium gluconate,Potential Nursing Diagnoses
caspofungin, cefazolin, cefotaxime, cefoxitin,Decreased cardiac output (Side Effects)
ceftazidime, ceftizoxime, ceftriaxone, cefu-

Implementation roxime, cimetidine, cisatracurium, clindamy-
● High Alert: IV vasoactive medications are cin, cyclosporine, daptomycin, dexmedetom-

inherently dangerous. Esmolol is available in idine, digoxin, diltiazem, diphenhydramine,
different concentrations; fatalities have oc- dobutamine, dopamine, doxycycline, enala-
curred when loading dose vial is confused prilat, epinephrine, ertapenem, erythromycin
with concentrated solution for injection, lactobionate, famotidine, fenoldopam, fenta-
which contains 2,500 mg in 10 ml (250 mg/ nyl, fluconazole, gentamicin, granisetron,
ml) and must be diluted. Before administer- heparin, hydrocotrisone sodium succinate,
ing, have second practitioner independently hydromorphone, hydroxyzine, imipenem/ci-
check original order, dose calculations, and lastatin, insulin, isoproterenol, labetalol, le-
infusion pump settings. vofloxacin, lidocaine, linezolid, lorazepam,

● High Alert: Do not confuse Brevibloc (es- magnesium sulfate, methyldopate, meperi-
molol) with Brevital (methohexital). If both dine, metoclopramide, metoprolol, metroni-
are available as floor stock, store in separate dazole, micafungin, midazolam, morphine,
areas. nicardipine, nitroglycerin, nitroprusside,

● To convert to other antiarrhythmics following norepinephrine, ondansetron, palonosetron,
esmolol administration, administer the 1st pancuronium, penicillin G potassium, phen-
dose of the antiarrhythmic agent and de- ylephrine, phytonadione, piperacillin/tazo-
crease the esmolol dose by 50% after 30 min. bactam, potassium chloride, potassium phos-
If an adequate response is maintained for 1 phate, procainamide, prochlorperazine,
hr following the 2nd dose of the antiar- promethazine, propofol, propranolol, prota-
rhythmic agent, discontinue esmolol. mine, quinupristin/dalfopristin, ranitidine,

remifentanil, sodium bicarbonate, tacroli-IV Administration
mus, ticarcillin/clavulanate, tirofiban, tobra-

● Direct IV: Diluent: The 10 mg/ml and 20
mycin, trimethoprim/sulfamethoxazole, van-mg/ml vials should be used for the loading
comycin, vasopressin, vecuronium,dose. These vials are already diluted. No fur-
verapamil, voriconazole.ther dilution is needed. The 250 mg/ml am-

● Y-Site Incompatibility: acyclovir, ampho-pule should not be used for the loading
tericin B cholesteryl sulfate, dexamethoasonedose. Concentration: 10 mg/ml or 20 mg/
sodium phosphate, diazepam, furosemide,ml (depends upon the vial used). Rate:
ganciclovir, ketorolac, lansoprazole, panto-Administer over 1 min.
prazole, warfarin.

● Continuous Infusion: Diluent: Remove
10 ml from a 250 ml bag of D5W, D5/0.45% Patient/Family Teaching
NaCl, D5/0.9% NaCl, 0.45% NaCl, 0.9% NaCl, ● May cause drowsiness. Caution patients re-
or LR and add 2500 mg (10 ml) from the 250 ceiving esmolol to call for assistance during
mg/ml ampule. Alternatively, remove 20 ml ambulation or transfer.
from a 500 ml bag of an appropriate diluent ● Advise patients to change positions slowly to
and add 5000 mg (20 ml) from two 250 mg/ minimize orthostatic hypotension.
ml ampules. Admixed solution is stable for 24 ● Patients with diabetes should closely monitor
hr at room temperature. Premixed infusions blood glucose, especially if weakness, mal-
are already diluted and ready to use. Solution aise, irritability, or fatigue occurs. Medication
is clear, colorless to light yellow. Concen- does not block dizziness or sweating as signs
tration: 10 mg/ml. Rate: Based on patient’s of hypoglycemia.
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Evaluation/Desired Outcomes Use Cautiously in: Severe hepatic impairment
● Control of arrhythmias without appearance of (daily dose should not exceed 20 mg); Geri: In-

detrimental side effects. creased risk of hip fractures in patients using
high-doses for >1 year; OB: Pregnancy (use
only if clearly needed); Pedi: Children <18 yr

esomeprazole (safety not established).
(es-o-mep-ra-zole) EAdverse Reactions/Side EffectsNexium CNS: headache. GI: abdominal pain, constipa-

tion, diarrhea, dry mouth, flatulence, nausea.Classification
Therapeutic: antiulcer agents InteractionsPharmacologic: proton-pump inhibitors

Drug-Drug: May � absorption and effects of
drugs where gastric pH is a determinant of bio-Pregnancy Category B
availability, including digoxin, ketoconazole,
and iron salts. May � risk of bleeding withIndications
warfarin (monitor INR and PT).GERD including: erosive esophagitis. Hyperse-

cretory conditions, including Zollinger-Ellison Route/Dosage
syndrome. With amoxicillin and clarithromycin

Gastroesophageal Reflux Diseaseto eradicate Helicobacter pylori in duodenal
PO (Adults): Healing of erosive esophagi-ulcer disease or history of duodenal ulcer dis-
tis—20 mg or 40 mg once daily for 4–8 wks;ease. Decrease risk of gastric ulcer during con-
maintenance of healing of erosive esophagi-tinuous NSAID therapy.
tis—20 mg once daily; symptomatic GERD—Action 20 mg once daily for 4 wks (additional 4 wks

Binds to an enzyme on gastric parietal cells in may be considered for nonresponders).
the presence of acidic gastric pH, preventing the PO (Children 12–17 yrs): Short-term treat-
final transport of hydrogen ions into the gastric ment of GERD—20 mg or 20 mg once daily up
lumen. Therapeutic Effects: Diminished ac- to 8 wks.
cumulation of acid in the gastric lumen with IV (Adults): 20 or 40 mg once daily.lessened gastroesophageal reflux. Healing of
duodenal ulcers. Decreased incidence of gastric H. pylori Eradication to Reduce the
ulcer during continuous NSAID therapy. Risk of Duodenal Ulcer Recurrence (Tri-

ple Therapy)Pharmacokinetics
PO (Adults): 40 mg once daily for 10 days withAbsorption: 90% absorbed following oral ad-
amoxicillin 1000 mg twice daily for 10 days andministration; food decreases absorption.
clarithromycin 500 mg twice daily for 10 days.Distribution: Unknown.

Protein Binding: 97%. Decrease Gastric Ulcer During Continu-
Metabolism and Excretion: Extensively me- ous NSAID Therapy
tabolized by the liver (cytochrome P450 [CY PO (Adults): 20 or 40 mg once daily for up to 6
P450] system, primarily CY P2 C19 isoenzyme); mo.
<1% excreted unchanged in urine.

Pathological Hypersecretory ConditionsHalf-life: 1.0–1.5 hr.
Including Zollinger-Ellison Syndrome

TIME/ACTION PROFILE (blood levels*) PO (Adults): 40 mg twice daily.
ROUTE ONSET PEAK DURATION Severe Hepatic Impairment
PO rapid 1.6 hr 24 hr PO, IV (Adults): Daily dose should not exceed
IV rapid end of in- 24 hr 20 mg.

fusion
Availability

*Resolution of symptoms takes 5–8 days Delayed-release capsules: 20 mg, 40 mg.
Contraindications/Precautions Cost: 20 mg $430.97/90, 40 mg $425.97/90.
Contraindicated in: Hypersensitivity; OB: Lac- Delayed-release oral suspension packets:
tation (not recommended). 20 mg, 40 mg. Powder for injection (re-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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quires reconstitution): 20 mg/vial, 40 mg/ ● Direct IV: Reconstitute each vial with 5 mL of
0.9% NaCl, LR, or D5W. Do not administervial.
solutions that are discolored or contain a

NURSING IMPLICATIONS precipitate. Stable at room temperature for
up to 12 hr. Rate: Administer over at least 3Assessment min.

● Assess patient routinely for epigastric or
● Intermittent Infusion: Dilute reconstituted

abdominal pain and frank or occult blood in solution to a volume of 50 ml. Solutions dilut-
the stool, emesis, or gastric aspirate. ed with 0.9% NaCl or LR are stable for 12 hr

● Lab Test Considerations: May cause � and those diluted with D5W are stable for 6 hr
serum creatinine, uric acid, total bilirubin, at room temperature. Rate: Administer over
alkaline phosphatase, AST, and ALT. 10–30 min.

● May alter hemoglobin, WBC, platelets, serum ● Y-Site Incompatibility: Do not administer
sodium, potassium, and thyroxine levels. with other medications or solutions. Flush

line with 0.9% NaCl, LR, or D5W before andPotential Nursing Diagnoses
after administration.Acute pain (Indications)

Patient/Family TeachingImplementation
● Instruct patient to take medication as direct-

● Antacids may be used while taking esome-
ed for the full course of therapy, even if feel-prazole.
ing better. Take missed doses as soon as re-

● PO: Administer at least 1 hr before meals.
membered but not if almost time for nextCapsules should be swallowed whole.
dose. Do not double doses.

● Delayed-release capsules: For patients
● Advise patient to avoid alcohol, products con-with difficulty swallowing, place 1 tbsp of ap-

taining aspirin or NSAIDs, and foods that mayplesauce in an empty bowl. Open capsule and cause an increase in GI irritation.carefully empty the pellets inside onto apple-
● Advise patient to report onset of black, tarry

sauce. Mix pellets with applesauce and swal- stools; diarrhea; abdominal pain; or persis-
low immediately. Applesauce should not be tent headache to health care professional
hot and should be soft enough to swallow promptly.
without chewing. Do not store applesauce

Evaluation/Desired Outcomesmixture for future use. Tap water, orange
● Decrease in abdominal pain or prevention ofjuice, apple juice, and yogurt have also been

gastric irritation and bleeding. Healing ofused. Do not crush or chew pellets.
duodenal ulcers can be seen on X-ray exami-

● For patients with an NG tube, delayed-re-
nation or endoscopy.lease capsules can be opened and intact gran-

● Decrease in symptoms of GERD. Sustainedules emptied into a 60-ml syringe and mixed
resolution of symptoms usually occurs in 5–8with 50 ml of water. Replace plunger and days. Therapy is continued for 4–8 wk aftershake syringe vigorously for 15 sec. Hold sy- initial episode.

ringe with tip up and check for granules in
● Decreased incidence of gastric ulcer during

tip. Attach syringe to NG tube and administer continuous NSAID therapy.
solution. After administering, flush syringe

● Eradication of H. Pylori in duodenal ulcer
with additional water. Do not administer if disease.
granules have dissolved or disintegrated.

● Decrease in symptoms of hypersecretory con-
Administer immediately after mixing. ditions, including Zollinger-Ellison.

● Delayed-release oral suspension: Mix
contents of packet with 1 tablespoon (15 ml)
of water, leave 2-3 min to thicken, stir and ESTRADIOL (es-tra-dye-ole)
drink within 30 minutes. Estrace, Gynodiol

● For delayed-release oral suspension na- estradiol acetatesogastric or gastric tube: Add 15 ml of wa- Femtraceter to a syringe and then add contents of
estradiol cypionatepacket. Shake the syringe, leave 2–3 min to
depGynogen, Depo-Estradiol, De-thicken. Shake the syringe and inject through

the nasogastric or gastric tube within 30 min. pogen, Dura-Estrin, E-Cypionate,
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effects include reduced blood cholesterol, pro-Estragyn LA 5, Estro-Cyp, Estro-
tein synthesis, and sodium and water retention.fem, Estroject-LA, Estro-L.A
Therapeutic Effects: Restoration of hormonalestradiol valerate balance in various deficiency states, includingClinagen LA, Delestrogen, Dioval, menopause. Treatment of hormone-sensitiveDuragen, Estra-L, Estro-Span, tumors.

�Femogex, Gynogen L.A, Mena- EPharmacokineticsval, Valergen
Absorption: Well absorbed after oral adminis-

estradiol topical emulsion tration. Readily absorbed through skin and mu-
Estrasorb cous membranes.

Distribution: Widely distributed. Crosses theestradiol topical gel
placenta and enters breast milk.Divigel, Elestrin, EstroGel
Metabolism and Excretion: Mostly metabo-

estradiol transdermal spray lized by the liver and other tissues. Enterohepat-
EvaMist ic recirculation occurs, and more absorption

may occur from the GI tract.estradiol transdermal system
Half-life: Gel: 36 hr.Alora, Climara, Esclim, Estraderm,

FemPatch, Menostar, Vivelle TIME/ACTION PROFILE (estrogenic effects)
estradiol vaginal tablet

ROUTE ONSET PEAK DURATIONVagifem
PO unknown unknown unknownestradiol vaginal ring IM unknown unknown unknown

Femring, Estring TD unknown unknown 3–4 days
(Estraderm),

Classification 7 days
Therapeutic: hormones (Climara)
Pharmacologic: estrogens Topical unknown unknown uknown

Vaginal ring unknown unknown 90 days
Pregnancy Category X Vaginal unknown unknown 3–4 days

tablet

Indications
Contraindications/PrecautionsPO, IM, Topical, Transdermal: Replacement
Contraindicated in: Thromboembolic dis-of estrogen (HRT) to diminish moderate to se-
ease; Undiagnosed vaginal bleeding; OB: Preg-vere vasomotor symptoms of menopause and of
nancy (may result in harm to the fetus); Lac-various estrogen deficiency states including: Fe- tation.

male hypogonadism, Ovariectomy, Primary Use Cautiously in: Underlying cardiovascular
ovarian failure. Treatment and prevention of disease; Severe hepatic or renal disease; May in-
postmenopausal osteoporosis (not vaginal dose crease the risk of endometrial carcinoma; His-
forms). PO: Inoperable metastatic postmeno- tory of porphyria.
pausal breast or prostate carcinoma. Vag: Man-

Adverse Reactions/Side Effectsagement of atrophic vaginitis that may occur
CNS: headache, dizziness, lethargy. EENT: into-with menopause (low dose), bothersome sys-
lerance to contact lenses, worsening of myopiatemic symptoms of menopause (higher dose).
or astigmatism. CV: MI, THROMBOEMBOLISM, edema,Concurrent use of progestin is recommended
hypertension. GI: nausea, weight changes, an-during cyclical therapy to decrease the risk of
orexia, increased appetite, jaundice, vomiting.endometrial carcinoma in patients with an in- GU: women— amenorrhea, dysmenorrhea,tact uterus. breakthrough bleeding, cervical erosions, loss

Action of libido, vaginal candidiasis; men— impo-
Estrogens promote growth and development of tence, testicular atrophy. Derm: oily skin, acne,
female sex organs and the maintenance of sec- pigmentation, urticaria. Endo: gynecomastia
ondary sex characteristics in women. Metabolic (men), hyperglycemia. F and E: hypercal-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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cemia, sodium and water retention. MS: leg IM (Adults): 30 mg q 1–2 wk (estradiol valer-
ate).cramps. Misc: breast tenderness.

AvailabilityInteractions
Tablets: 0.45 mg, 0.5 mg, 0.9 mg, 1 mg, 1.8Drug-Drug: May alter requirement for warfa-
mg, 2 mg. Cost: Generic—0.5 mg $22.17/100,rin, oral hypoglycemic agents, or insulins.
1 mg $15.52/100, 2 mg $33.30/100. InjectionBarbiturates or rifampin may � effective-
(valerate in oil): 10 mg/ml, 20 mg/ml, 40 mg/ness. Smoking � risk of adverse CV reactions.
ml. Injection (cypionate in oil): 5 mg/ml.Route/Dosage
Topical emulsion: 4.35 mg/1.74 g pouch inEstrogens should be used in the lowest doses for
boxes of 14 pouches in a one-month supply car-the shortest period of time consistent with de-
ton of 56 pouches. Topical gel packet: 0.25 gsired therapeutic outcome. packet, 0.5 g packet, 1 g packet. Topical gel
pump (0.06%): 0.87 g/actuation, 1.25 g/actu-Symptoms of Menopause, Atrophic Vag-
ation. Transdermal Spray: metered doseinitis, Female Hypogonadism, Ovarian
pump contains 8.1 mL, delivers 56 sprays ofFailure/Osteoporosis
1.53 mg each. Transdermal system: 14 mcg/PO (Adults): 0.45–2 mg daily or in a cycle.
24-hr release rate, 25 mcg/24-hr release rate,IM (Adults): 1–5 mg monthly (estradiol cy-
37.5 mcg/24-hr release rate, 50 mcg/24-hr re-pionate) or 10–20 mg (estradiol valerate)
lease rate, 60 mcg/24–hr release rate, 75 mcg/monthly.
24-hr release rate, 100 mcg/24-hr release rate.Topical: Emulsion (Estrasorb) (Adults): Ap-
Cost: Generic—25 mcg/24–hr release rateply two 1.74 g pouches (4.35 mg estradiol)
$36.99/4 patches, 37.5 mcg/24–hr release ratedaily.
$39.35/4 patches, 50 mcg/24–hr release rateGel (Adults): Apply contents of one packet (Di-
$29.97/4 patches, 60 mcg/24–hr release ratevigel) or one actuation from pump (EstroGel,
$39.99/4 patches, 75 mcg/24–hr release rateElestrin) daily.
$35.99/4 patches, 100 mcg/24–hr release rateSpray EvaMist (Adults): 1 spray daily, may be
$31.46/4 patches. Vaginal cream: 100 mcg/g.increased to 2–3 sprays daily.
Vaginal ring (Estring): 2 mg (releases 7.5Transdermal (Adults): Alora, Estraderm—
mcg/day over 90 days). Vaginal ring (Femr-50- or 100-mcg/24-hr transdermal patch ap-
ing): 12.4 mg (releases 50 mcg/day over 90plied twice weekly. Climara—50–100-mcg/
days), 24.8 mg (releases 100 mcg/day over 9024-hr patch applied weekly. FemPatch—25-
days). Vaginal tablet: 25 mcg. Cost: $75.81/mcg/24-hr patch applied q 7 days. Vivelle—
18 tablets.37.5–100-mcg/24 hr transdermal patch ap-

plied twice weekly. Menostar—14-mcg/24-hr NURSING IMPLICATIONSpatch applied q 7 days. Progestin may be admin-
istered for 10–14 days of each month. Assessment
Vag (Adults): Cream—2–4 g (0.2–0.4 mg es- ● Assess blood pressure before and periodical-
tradiol) daily for 1–2 wk, then decrease to 1–2 ly during therapy.
g/day for 1–2 wk; then maintenance dose of 1 g ● Monitor intake and output ratios and weekly
1–3 times weekly for 3 wk, then off for 1 wk; weight. Report significant discrepancies or
then repeat cycle once vaginal mucosa has been steady weight gain.
restored; Vaginal ring (Estring)—2-mg (re- ● Menopause: Assess frequency and severity
leases 7.5 mcg estradiol/24 hr)q 3 mo; Vaginal of vasomotor symptoms.
ring (Femring)—12.4 mg (releases 50 mcg ● Lab Test Considerations: May cause �
estradiol/24 hr)q 3 mo or 24.8 mg (releases HDL, phospholipids, and triglycerides and �
100 mcg estradiol/24 hr)q 3 mo (Femring re- serum LDL and total cholesterol concen-
quires concurrent progesterone) Vaginal tab- trations.
let—25-mcg once daily for 2 wk, then twice ● May cause � serum glucose, sodium, corti-
weekly. sol, prolactin, prothrombin, and factor VII,

VIII, IX, and X levels. May � serum folate,Postmenopausal Breast Carcinoma
pyridoxine, antithrombin III, and urine preg-PO (Adults): 10 mg 3 times daily.
nanediol concentrations.

Prostate Carcinoma ● Monitor hepatic function before and periodi-
PO (Adults): 1–2 mg 3 times daily. cally during therapy.
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Patient/Family Teaching● May cause false interpretations of thyroid
● Instruct patient on correct method of admin-function tests, false � in norepinephrine

istration. Instruct patient to take medicationplatelet-induced aggregability, and false � in
as directed. Take missed doses as soon as re-metyrapone tests.
membered as long as it is not just before next● May cause hypercalcemia in patients with
dose. If a dose of EvaMist is missed, apply ifmetastatic bone lesions.
more than 12 hr before next dose; if less than EPotential Nursing Diagnoses
12 hrs, omit dose and return to regularSexual dysfunction (Indications)
schedule. Do not double doses.

Implementation ● Explain dose schedule and maintenance rou-
● Do not confuse Estraderm (estradiol) with tine. Discontinuing medication suddenly may

Testaderm (testosterone). cause withdrawal bleeding.
● PO: Administer with or immediately after ● If nausea becomes a problem, advise patient

food to reduce nausea. that eating solid food often provides relief.
● Vag: Manufacturer provides applicator with ● Advise patient to report signs and symptoms

cream. Dose is marked on the applicator. of fluid retention (swelling of ankles and feet,
Wash applicator with mild soap and warm weight gain), thromboembolic disorders
water after each use. (pain, swelling, tenderness in extremities,

● Transdermal: When switching from PO headache, chest pain, blurred vision), mental
form, begin transdermal therapy 1 wk after depression, or hepatic dysfunction (yellowed
the last dose or when symptoms reappear. skin or eyes, pruritus, dark urine, light-col-

● Topical: In a comfortable position, apply Es- ored stools) to health care professional.
trasorb to clean, dry skin of thighs each ● Instruct patient to stop taking medication and
morning. Open each foil pouch individually. notify health care professional if pregnancy is
Cut or tear the first pouch at the notches near suspected.
the top of the pouch. Apply the contents of the ● Advise patient to notify health care profes-
pouch to the top of the left thigh; push entire sional of medication regimen before treat-
contents from bottom through neck of pouch. ment or surgery.
Using one or both hands rub the emulsion ● Caution patient that cigarette smoking during
into the thigh and calf for 3 min until com- estrogen therapy may cause increased risk of
pletely absorbed. Rub any excess remaining serious side effects, especially for women
on hands into buttocks. Repeat procedure over age 35.
with second pouch on right leg. Allow appli- ● Caution patient to use sunscreen and protec-
cation sites to dry completely before covering tive clothing to prevent increased pigmen-
with clothing to prevent transfer. Wash hands tation.
with soap and water to remove residual es- ● Advise patient treated for osteoporosis that
tradiol. exercise has been found to arrest and reverse

● Apply Divigel individual-use once-daily pack- bone loss. The patient should discuss any ex-
ets of quick drying gel to an area measuring 5 ercise limitations with health care profession-
inches by 7 inches (size of 2 palm prints) on al before beginning program.
the thigh. Do not wash area for at least 1 hr af- ● Inform patient that estrogens should not be
ter gel has dried. used to decrease risk of cardiovascular dis-

● Spray EvaMist on inside of forearm at the ease. Estrogens may increase risk of cardio-
same time each day. Do not massage or rub vascular disease and breast cancer.
the spray into the skin. Allow to dry for 2 min ● Emphasize the importance of routine follow-
before dressing and 30 min before washing. up physical exams, including blood pressure;
Never spray EvaMist around breast or vagina breast, abdomen, and pelvic examinations;
Do not use more than 56 doses, even if fluid Papanicolaou smears every 6–12 mo; and
remains in pump. mammogram every 12 mo or as directed.

● IM: Injection has oil base. Roll syringe to en- Health care professional will evaluate possi-
sure even dispersion. Administer deep IM. bility of discontinuing medication every 3–6
Avoid IV administration. mo. If on continuous (not cyclical) therapy

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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or without concurrent progestins, endometri- estrogens,conjugated(synthetic,A)
al biopsy may be recommended, if uterus is Cenestin
intact.

estrogens,conjugated(synthetic,B)● Vag: Instruct patient in the correct use of ap-
Enjuviaplicator. Patient should remain recumbent

for at least 30 min after administration. May Classification
use sanitary napkin to protect clothing, but Therapeutic: hormones

Pharmacologic: estrogensdo not use tampon. If a dose is missed, do not
use the missed dose, but return to regular

Pregnancy Category Xdosing schedule.
● Instruct patient to use applicator provided Indicationswith vaginal tablet. Insert as high up in the va-

PO: Treatment of moderate to severe vasomotorgina as comfortable, without using force. symptoms of menopause. Estrogen deficiency
● Vaginal Ring: Instruct patient to press ring states, including: Female hypogonadism, Ovari-

into an oval and insert into the upper third of ectomy, Primary ovarian failure. Prevention of
the vaginal vault. Exact position is not critical. postmenopausal osteoporosis. Advanced inop-
Once ring is inserted, patient should not feel erable metastatic breast and prostatic carcino-
anything. If discomfort is felt, ring is probably ma. IM, IV: Uterine bleeding resulting from
not in far enough; gently push farther into va- hormonal imbalance. Vag: Management of
gina. Leave in place continuously for 90 days. atrophic vaginitis. Concurrent use of progestin
Ring does not interfere with sexual inter- is recommended during cyclical therapy to de-
course. If straining at defecation makes ring crease the risk of endometrial carcinoma in pa-

tients with an intact uterus.move to lower vagina, push up with finger. If
expelled totally, rinse ring with lukewarm wa- Action
ter and reinsert. To remove, hook a finger Estrogens promote the growth and development
through the ring and pull it out. of female sex organs and the maintenance of

● Transdermal: Instruct patient to wash and secondary sex characteristics in women. Ther-
dry hands first. Apply disc to intact skin on apeutic Effects: Restoration of hormonal bal-
hairless portion of abdomen (do not apply to ance in various deficiency states and treatment

of hormone-sensitive tumors.breasts or waistline). Press disc for 10 sec to
ensure contact with skin (especially around Pharmacokinetics
edges). Avoid areas where clothing may rub Absorption: Well absorbed after oral adminis-
disc loose. Change site with each administra- tration. Readily absorbed through skin and mu-
tion to prevent skin irritation. Do not reuse cous membranes.
site for 1 wk; disc may be reapplied if it falls Distribution: Widely distributed. Crosses pla-
off. centa and enters breast milk.

Metabolism and Excretion: Mostly metabo-Evaluation/Desired Outcomes
lized by liver and other tissues. Enterohepatic

● Resolution of menopausal vasomotor
recirculation occurs, with more absorptionsymptoms. from GI tract.

● Decreased vaginal and vulvar itching, inflam- Half-life: Unknown.
mation, or dryness associated with meno-

TIME/ACTION PROFILE (estrogenic effects†)pause.
● Normalization of estrogen levels in patients

ROUTE ONSET PEAK DURATIONwith ovariectomy or hypogonadism.
PO rapid unknown 24 hr

● Control of the spread of advanced metastatic
IM delayed unknown 6–12 hrbreast or prostate cancer. IV rapid unknown 6–12 hr

● Prevention of osteoporosis.
†Tumor response may take several weeks

Contraindications/Precautions
estrogens, conjugated Contraindicated in: Thromboembolic disease
(equine) (ess-troe-jenz) (e.g. DVT, PE, MI, stroke); Undiagnosed vaginal
�C.E.S, �Congest, Premarin bleeding; History of breast cancer; History of es-
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trogen-dependent cancer; Liver dysfunction; Inoperable Prostate Carcinoma
OB: Pregnancy (may result in harm to the fetus); PO (Adults): 1.25–2.5 mg 3 times daily.
OB: Lactation.

Uterine BleedingUse Cautiously in: Long-term use (more than
IM, IV (Adults): 25 mg, may repeat in 6–12 hr4–5 yr); may increase risk of myocardial infarc-
if necessary.tion, stroke, invasive breast cancer, pulmonary

emboli, deep vein thrombosis and dementia in EAtrophic Vaginitis
postmenopausal women; Underlying cardiovas- PO (Adults): 0.3–1.25 mg daily.
cular disease; Hypertriglyceridemia; May in- Vag (Adults): 1.25–2.5 mg (2–4 g cream) dai-
crease the risk of endometrial carcinoma. ly for 3 wk, off for 1 wk, then repeat.
Adverse Reactions/Side Effects Availability (generic available)
(systemic use) CNS: headache, dizziness, in- Tablets: 0.3 mg, 0.45 mg, 0.625 mg, 0.9 mg,
somnia, lethargy, mental depression. CV: MI, 1.25 mg. Cost: Premarin—0.3 mg $166.63/
THROMBOEMBOLISM, edema, hypertension. GI: nau- 100, 0.45 mg $139.97/100, 0.625 mg $136.95/
sea, weight changes, anorexia, increased appe- 100, 0.9 mg $139.97/100, 1.25 mg $126.46/
tite, jaundice, vomiting. GU: women— amen- 100. Powder for injection: 25 mg/vial. Vagi-
orrhea, breakthrough bleeding, dysmenorrhea, nal cream: 0.625 mg/g. Cost: $85.99/42.5-g
cervical erosion, loss of libido, vaginal candidia- tube. In combination with: medroxypro-
sis; men— impotence, testicular atrophy. gesterone (Prempro and Premphase [compli-
Derm: acne, oily skin, pigmentation, urticaria. ance package]). See Appendix B.
Endo: gynecomastia (men), hyperglycemia. F
and E: hypercal- NURSING IMPLICATIONS
cemia, sodium and water retention. MS: leg

Assessmentcramps. Misc: breast tenderness.
● Assess blood pressure before and periodical-Interactions

ly during therapy.Drug-Drug: May alter requirement for warfa-
● Monitor intake and output ratios and weeklyrin, oral hypoglycemic agents, or insulins.

weight. Report significant discrepancies orBarbiturates, carbamazepine, or rifampin
steady weight gain.may � effectiveness. Smoking � risk of ad-

● Menopause: Assess frequency and severityverse CV reactions. Erythromycin, clarithro-
of vasomotor symptoms.mycin, itraconazole, ketoconazole, and ri-

● Lab Test Considerations: May cause �tonavir may � risk of adverse effects.
HDL and triglycerides, and � serum LDL andDrug-Natural Products: Grapefruit juice
total cholesterol concentrations.may � risk of adverse effects.

● May cause � serum glucose, sodium, corti-
Route/Dosage sol, prolactin, prothrombin, and factor VII,
Estrogens should be used in the lowest doses for VIII, IX, and X levels. May � serum folate,
the shortest period of time consistent with de- pyridoxine, antithrombin III, and urine preg-
sired therapeutic outcome. nanediol concentrations.

● Monitor hepatic function before and periodi-Ovariectomy, Primary Ovarian Failure
cally during therapy.PO (Adults): 1.25 mg daily administered cycli-

● May cause false interpretations of thyroidcally (3 wk on, 1 wk off).
function tests.

Osteoporosis/Menopausal Symptoms
● May cause hypercalcemia in patients with

PO (Adults): 0.3–1.25 mg daily or in a cycle. metastatic bone lesions.
Female Hypogonadism Potential Nursing Diagnoses
PO (Adults): 0.3–0.625 mg daily administered Sexual dysfunction (Indications)
cyclically (3 wk on, 1 wk off). Implementation

● Estrogens should be used in the lowest dosesInoperable Breast Carcinoma—Men and
for the shortest period of time consistent withPostmenopausal Women

PO (Adults): 10 mg 3 times daily. desired therapeutic outcome.

� = Canadian drug name.
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● PO: Administer with or immediately after side effects, especially for women over age
food to reduce nausea. 35.

● Vag: Manufacturer provides applicator with ● Caution patient to use sunscreen and protec-
cream. Dose is marked on the applicator. tive clothing to prevent increased pigmen-
Wash applicator with mild soap and warm tation.
water after each use. ● Advise patient to notify health care profes-

● IM: To reconstitute, withdraw at least 5 ml of sional of medication regimen before treat-
air from dry container and then slowly intro- ment or surgery.
duce the sterile diluent (bacteriostatic water

● Advise patient treated for osteoporosis that
for injection) against the container side. exercise has been found to arrest and reverse
Gently agitate container to dissolve; do not bone loss. The patient should discuss any ex-
shake vigorously. Solution is stable for 60 ercise limitations with health care profession-
days if refrigerated. Do not use if precipitate al before beginning program.is present or if solution is darkened.

● Emphasize the importance of routine follow-
● IV is preferred parenteral route because of

up physical exams, including blood pressure;rapid response.
breast, abdomen, and pelvic examinations;

IV Administration Papanicolaou smears every 6–12 mo; and
● Direct IV: Diluent: Reconstitute as for IM. mammogram every 12 mo or as directed.

Inject into distal port tubing of free-flowing IV Health care professional will evaluate possi-
of 0.9% NaCl, D5W, or lactated Ringer’s solu- bility of discontinuing medication every 3–6
tion. Concentration: 5 mg/ml. Rate: mo. If on continuous (not cyclical) therapy
Administer slowly (no faster than 5 mg/min) or without concurrent progestins, endometri-
to prevent flushing. al biopsy may be recommended if uterus is

● Y-Site Compatibility: heparin, potassium intact.chloride, vitamin B complex with C.
● Inform patient that estrogens should not be

● Additive Incompatibility: ascorbic acid or
used to decrease risk of cardiovascular dis-acidic solutions.
ease. Estrogens may increase risk of cardio-

Patient/Family Teaching vascular disease and breast cancer.
● Instruct patient to take oral medication as di-

● Vag: Instruct patient in the correct use of ap-
rected. Take missed doses as soon as remem- plicator. Patient should remain recumbent
bered, but not just before next dose. Do not for at least 30 min after administration. May
double doses. use sanitary napkin to protect clothing, but

● Explain dosage schedule and maintenance do not use tampon. If a dose is missed, do notroutine. Discontinuing medication suddenly
use the missed dose, but return to regularmay cause withdrawal bleeding. Bleeding is
dosing schedule.anticipated during the week when conjugated

Evaluation/Desired Outcomesestrogens are withheld.
● If nausea becomes a problem, advise patient ● Resolution of menopausal vasomotor

that eating solid food often provides relief. symptoms.
● Advise patient to report signs and symptoms ● Decreased vaginal and vulvar itching, inflam-

of fluid retention (swelling of ankles and feet, mation, or dryness associated with meno-
weight gain), thromboembolic disorders pause.
(pain, swelling, tenderness in extremities; ● Normalization of estrogen levels in patients
headache; chest pain; blurred vision), de- with ovariectomy or hypogonadism.
pression, hepatic dysfunction (yellowed skin

● Control of the spread of advanced metastatic
or eyes, pruritus, dark urine, light-colored breast or prostate cancer.
stools), or abnormal vaginal bleeding to

● Prevention of osteoporosis.
health care professional.

● Instruct patient to stop taking medication and
notify health care professional if pregnancy is estropipate (ess-troe-pi-pate)
suspected. Ogen, Ortho-Est, piperazine es-

● Caution patient that cigarette smoking during trone sulfate
estrogen therapy may increase risk of serious
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contact lenses, worsening of myopia or astigma-Classification
tism. CV: MI, THROMBOEMBOLISM, edema, hyperten-Therapeutic: hormones
sion. GI: nausea, weight changes, anorexia, in-Pharmacologic: estrogens
creased appetite, jaundice, vomiting. GU:

Pregnancy Category X women— amenorrhea, breakthrough bleed-
ing, dysmenorrhea, cervical erosion, loss of libi-

Indications do, vaginal candidiasis; men— erectile dys- E
PO: As part of HRT in the treatment of vasomo- function, testicular atrophy. Derm: acne, oily
tor symptoms of menopause. Treatment of vari- skin, pigmentation, urticaria. Endo: gyneco-
ous estrogen deficiency states, including: Fe- mastia (men), hyperglycemia. F and E: hyper-
male hypogonadism, Ovariectomy, Primary calcemia, sodium and water retention. MS: leg
ovarian failure. Adjunctive therapy of postmeno- cramps. Misc: breast tenderness.
pausal osteoporosis. Vag: Management of Interactionsatrophic vaginitis. Concurrent use of progestin

Drug-Drug: May alter requirement for warfa-is recommended during cyclical therapy to de-
rin, oral hypoglycemic agents, or insulins.crease the risk of endometrial carcinoma in pa-
Barbiturates or rifampin may � effective-tients with an intact uterus.
ness. Smoking � the risk of adverse cardio-

Action vascular reactions.
Estrogens promote the growth and development

Route/Dosageof female sex organs and the maintenance of
secondary sex characteristics in women. Meta- Vasomotor Symptoms of Menopause/
bolic effects include reduced blood cholesterol, Atrophic Vaginitis/Osteoporosis
protein synthesis, and sodium and water reten- PO (Adults): 0.75–6 mg daily or in a cycle.
tion. Therapeutic Effects: Restoration of hor- Vag (Adults): 3–6 mg (2–4 g of 0.15% cream)
monal balance in various deficiency states. daily for 3 wk, then off for 1 wk, then repeat

cycle.Pharmacokinetics
Absorption: Well absorbed after oral adminis- Female Hypogonadism/Ovarian Failure
tration. Readily absorbed through skin and mu- PO (Adults): 1.5–9 mg daily or in a cycle.
cous membranes.

Availability (generic available)Distribution: Widely distributed. Crosses the
Tablets: 0.75 mg, 1.5 mg, 3 mg, 6 mg estropi-placenta and enters breast milk.
pate. Vaginal cream: 1.5 mg/g.Metabolism and Excretion: Mostly metabo-

lized by the liver and other tissues. Enterohepat-
NURSING IMPLICATIONSic recirculation occurs, and more absorption

may occur from the GI tract. Assessment
Half-life: Unknown.

● Assess blood pressure before and periodical-
ly throughout therapy.TIME/ACTION PROFILE (estrogenic effects)

● Monitor intake and output ratios and weekly
ROUTE ONSET PEAK DURATION weight. Report significant discrepancies or
PO unknown unknown 24 hr steady weight gain.

● Menopause: Assess frequency and severity
Contraindications/Precautions of vasomotor symptoms.
Contraindicated in: Thromboembolic dis-

● Lab Test Considerations: May cause in-
ease; Undiagnosed vaginal bleeding; Pregnancy creased HDL, phospholipids, and triglycer-
(may result in harm to the fetus); Lactation. ides, and decreased serum LDL and total cho-
Use Cautiously in: Underlying cardiovascular lesterol concentrations.
disease; Severe hepatic or renal disease; May in-

● May cause increased serum glucose, sodium,
crease the risk of endometrial carcinoma. cortisol, prolactin, prothrombin, and factor

VII, VIII, IX, and X levels. May decrease serumAdverse Reactions/Side Effects
folate, pyridoxine, antithrombin III, and(systemic use) CNS: headache, dizziness, leth-

argy, mental depression. EENT: intolerance to urine pregnanediol concentrations.

� = Canadian drug name.
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● Monitor hepatic function before and periodi- ● Emphasize the importance of routine follow-
up physical exams, including blood pressure;cally throughout therapy.
breast, abdomen, and pelvic examinations;● May cause false interpretations of thyroid
Papanicolaou smears every 6–12 mo; andfunction tests, false increases in norepineph-
mammogram every 12 mo or as directed.rine platelet-induced aggregability, and false
Health care professional will evaluate possi-decreases in metyrapone tests.
bility of discontinuing medication every 3–6Potential Nursing Diagnoses
mo. If on continuous (not cyclical) therapySexual dysfunction (Indications)
or without concurrent progestins, endometri-

Implementation al biopsy may be recommended, if uterus is
● PO: Administer PO doses with or immediately intact.

after food to reduce nausea. ● Vag: Instruct patient in the correct use of ap-
● Vag: Manufacturer provides applicator with plicator. Patient should remain recumbent

cream. Dose is marked on the applicator. for at least 30 min after administration. May
Wash applicator with mild soap and warm use sanitary napkin to protect clothing, but
water after each use. do not use tampon. If a dose is missed, do not

use the missed dose, but return to regularPatient/Family Teaching
dosing schedule.

● Instruct patient to take oral medication as di-
Evaluation/Desired Outcomesrected. If a dose is missed, take as soon as re-
● Resolution of menopausal vasomotormembered as long as it is not just before next

symptoms.dose. Do not double doses.
● Decreased vaginal and vulvar itching, inflam-● Explain medication schedule to women on

mation, or dryness associated with meno-21-day cycle followed by 7 days of not taking
pause.medication. Encourage patient to take medi-

● Normalization of estrogen levels in patientscation at the same time each day.
with ovariectomy or hypogonadism.● If nausea becomes a problem, advise patient

● Prevention of osteoporosis.that eating solid food often provides relief.
● Advise patient to report signs and symptoms

of fluid retention (swelling of ankles and feet,
eszopiclone (es-zop-i-klone)weight gain), thromboembolic disorders
Lunesta(pain, swelling, or tenderness in extremities;

headache; chest pain; blurred vision), mental Classification
depression, hepatic dysfunction (yellowed Therapeutic: sedative/hypnotics
skin or eyes, pruritus, dark urine, light-col- Pharmacologic: cyclopyrrolones
ored stools), or abnormal vaginal bleeding to

Schedule IVhealth care professional.
● Instruct patient to stop taking medication and Pregnancy Category C

notify health care professional if pregnancy is
suspected. Indications

● Caution patient that cigarette smoking during Insomnia.
estrogen therapy may increase risk of serious

Actionside effects, especially for women over age
Interacts with GABA-receptor complexes; not a35.
benzodiazepine. Therapeutic Effects: Im-

● Caution patient to use sunscreen and protec-
proved sleep with decreased latency and in-tive clothing to prevent increased pigmen-
creased maintenance of sleep.tation.

● Advise patient to notify health care profes- Pharmacokinetics
sional of medication regimen before treat- Absorption: Rapidly absorbed after oral ad-
ment or surgery. ministration.

● Advise patient treated for osteoporosis that Distribution: Unknown.
exercise has been found to arrest and reverse Metabolism and Excretion: Extensively me-
bone loss. The patient should discuss any ex- tabolized by the liver (CYP3A4 and CYP2E1 en-
ercise limitations with health care profession- zyme systems); metabolites are renally excret-
al before beginning program. ed, <10% excreted unchanged in urine.
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AvailabilityHalf-life: 6 hr.
Tablets: 1 mg, 2 mg, 3 mg. Cost: 1 mg

TIME/ACTION PROFILE (blood levels) $136.69/30, 2 mg $139.97/30, 3 mg $139.98/
30.

ROUTE ONSET PEAK DURATION

PO rapid 1 hr 6 hr NURSING IMPLICATIONS
EAssessmentContraindications/Precautions

● Assess sleep patterns prior to and during ad-Contraindicated in: No known contraindi-
ministration. Continued insomnia after 7–10cations.
days of therapy may indicate primary psychi-Use Cautiously in: Geri: Geriatric/debilitated
atric or mental illness.patients (may have � metabolism or increased

● Assess mental status and potential for abusesensitivity; use lower initial dose); Conditions
prior to administration. Prolonged use (>7–that may alter metabolic or hemodynamic func-
10 days) may lead to physical and psychologi-tion; Severe hepatic impairment (use lower ini-
cal dependence. Limit amount of drug avail-tial dose); OB, Pedi: Lactation and children <18
able to the patient.yr (safety not established); Pregnancy (safety

Potential Nursing Diagnosesnot established; use only if maternal benefit just-
Insomnia (Indications)ifies fetal risk).
ImplementationAdverse Reactions/Side Effects
● PO: Onset is rapid. Administer immediatelyCNS: abnormal thinking, behavior changes, de-

before going to bed or after patient has gonepression, hallucinations, headache, sleep-driv-
to bed and has experienced difficulty fallinging. CV: chest pain, peripheral edema. GI: dry
asleep, only on nights when patient is able tomouth, unpleasant taste. Derm: rash.
get 8 or more hours of sleep before being ac-

Interactions tive again.
Drug-Drug: � risk of CNS depression with

● Swallow tablet whole; do not break, crush, or
other CNS depressants including antihista- chew.
mines, antidepressants, opioids, sedative/ ● Eszopiclone is more effective if not taken with
hypnotics and antipsychotics. � levels and or before a high-fat, heavy meal.
risk of CNS depression with drugs that inhibit Patient/Family Teaching
the CYP3A4 enzyme system, including keto-

● Instruct patient to take eszopiclone immedi-
conazole, itraconazole, clarithromycin, ately before going to bed, as directed. Taking
nefazodone, ritonavir and nelfinavir. Levels prior to going to bed may result in short-term
and effectiveness may be � by drugs that in- memory impairment, hallucinations, im-
duce the CYP3A4 enzyme system, including paired coordination, and dizziness. Do not
rifampicin. increase dose or discontinue without notify-

ing health care professional. Dose may needRoute/Dosage
to be decreased gradually to minimize with-PO (Adults): 2 mg immediately before bed-
drawal symptoms. Rebound insomnia maytime, may be raised to 3 mg if needed (3 mg
occur upon discontinuation and usually re-dose is more effective for sleep maintenance);
solves within 1–2 nights.geriatric patients—1 mg immediately before

● May cause daytime drowsiness. Caution pa-bedtime for patients with difficulty falling asleep,
tient to avoid driving or other activities re-2 mg for patients who difficulty staying asleep.
quiring alertness until response to medica-

Hepatic Impairment tion is known.
PO (Adults): Severe hepatic impairment—1 ● Advise patient to notify health care profes-
mg immediately before bedtime. sional before taking any Rx, OTC, or herbal
PO (Adults receiving concurrent CYP3A4 products with eszopiclone.
inhibitors): 1 mg immediately before bedtime, ● Caution patient to avoid concurrent use of al-
may be raised to 2 mg if needed. cohol or other CNS depressants.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Advise patient to notify health care profes- syringe contains latex); Geri: May have � risk
sional if pregnancy is planned or suspected. of infection; Pedi: Children with significant ex-

posure to varicella virus (temporarily discontin-Evaluation/Desired Outcomes
ue etanercept; consider varicella zoster immune

● Decreased sleep latency and improved sleep
globulin); OB: Pregnancy (use only if needed).maintenance.
Adverse Reactions/Side Effects
CNS: headache, dizziness, weakness. EENT:

etanercept (e-tan-er-sept) rhinitis, pharyngitis, sinusitis. Resp: upper res-
Enbrel piratory tract infection, cough, respiratory dis-

order. GI: abdominal pain, dyspepsia. Derm:Classification
rash. Hemat: pancytopenia. Local: injectionTherapeutic: antirheumatics (DMARDs)
site reactions. Misc: INFECTIONS, � risk of malig-Pharmacologic: anti-TNF agents
nancies.

Pregnancy Category B
Interactions
Drug-Drug: Concurrent use with anakinra �Indications
risk of serious infections (not recommended).To decrease progression, signs and symptoms
Concurrent use of cyclophosphamide may �of rheumatoid arthritis, juvenile arthritis, anky-
risk of malignancies. May decrease the antibodylosing spondylitis, psoriatic arthritis or plaque
response to live-virus vaccine and increasepsoriasis when response has been inadequate to
the risk of adverse reactions (do not administerother disease-modifying agents. May be used
concurrently).with other agents.
Route/DosageAction
Subcut (Adults): Adult rheumatoid arthri-Binds to tumor necrosis factor (TNF), making it
tis, ankylosing spondylitis, psoriatic arthri-inactive. TNF is a mediator of inflammatory re-
tis—50 mg once weekly; adult plaque psoria-sponse. Therapeutic Effects: Decreased in-
sis—50 mg twice weekly for 3 mos, then 50 mgflammation and slowed progression of arthritis,
once weekly, may also be given as 25–50 mgsponlylitis or psoriasis.
once weekly as an initial dose.Pharmacokinetics Subcut (Children 4–17 yr): >63 kg—0.8

Absorption: 60% absorbed after subcut ad- mg/kg/wk (up to 50 mg) as a single injection;
ministration. 31–62 kg—0.8 mg/kg/wk either as two injec-Distribution: Unknown. tions on the same day or divided and given onMetabolism and Excretion: Unknown. two separate days 3–4 days apart; <31 kg—0.8Half-life: 115 hr (range 98–300 hr). mg/kg/wk as a single injection.
TIME/ACTION PROFILE (symptom re- Availability
duction) Pre-filled syringes: 50 mg/ml. Powder for

injection: 25 mg/vial.
ROUTE ONSET PEAK DURATION

Subcut 2–4 wk unknown unknown NURSING IMPLICATIONS
AssessmentContraindications/Precautions
● Assess range of motion, degree of swelling,Contraindicated in: Hypersensitivity; Sepsis;

and pain in affected joints before and periodi-OB: Lactation; Untreated infections; Wegener’s
cally during therapy.granulomatosis (receiving immunosuppressive

● Assess patient for injection site reaction (ery-agents); Concurrent cyclophosphamide or
thema, pain, itching, swelling). Reactions areanakinra.
usually mild to moderate and last 3–5 days af-Use Cautiously in: Pre-existing or recent de-
ter injection.myelinating disorders (multiple sclerosis, myel-

● Monitor patients who develop a new infectionitis, optic neuritis); History of tuberculosis (in-
while taking etanercept closely. Discontinuecreased risk of reactivation); Underlying
therapy in patients who develop a serious in-chronic diseases which may predispose to infec-
fection or sepsis. Do not initiate therapy intions (advanced or poorly-controlled diabetes

mellitus); Latex allergy (needle cover of diluent patients with active infections.
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Potential Nursing Diagnoses children should complete immunizations to
Impaired physical mobility (Indications) date before initiation of etanercept. Patients
Acute pain (Indications) with significant exposure to varicella virus

(chickenpox) should temporarily discontin-Implementation
ue therapy and varicella immune globulin● Needle cover of the pre-filled syringe contains
should be considered.latex and should not be handled by people

E● Advise patient that methotrexate, analgesics,with latex allergies.
NSAIDs, corticosteroids, and salicylates may● Subcut: Prepare injection with single dose

pre-filled syringe or multi-dose vial for re- be continued during therapy.
constitution. ● Instruct patient to notify health care profes-

● Solution in pre-filled syringe may be allowed sional if upper respiratory or other infections
to reach room temperature (15–30 min); do occur. Therapy may need to be discontinued
not remove needle cap during this time. if serious infection occurs.

● For multi-dose vial, reconstitute with 1 ml of
the bacteriostatic sterile water supplied by Evaluation/Desired Outcomes
manufacturer for a concentration of 25 mg/

● Reduction in symptoms of rheumatoid arthri-
mL. If the vial is used for multiple doses, use a tis. Symptoms may return within 1 mo of dis-25-gauge needle for reconstituting and with-

continuation of therapy.drawing solution and apply ‘‘Mixing Date’’
sticker with date of reconstitution entered.
Inject diluent slowly into vial to avoid foam- ethambutol
ing. Some foaming will occur. Swirl gently for (e-tham-byoo-tole)dissolution; do not shake or vigorously agi-

�Etibi, Myambutoltate to prevent excess foaming. Solution
should be clear and colorless; do not admin- Classification

Therapeutic: antitubercularsister solution that is discolored or contains
particulate matter. Dissolution usually takes

Pregnancy Category C<10 min. Withdraw solution into syringe.
Some foam may remain in vial. Amount in sy-
ringe should approximate 1 ml. Do not filter Indications
reconstituted solution during preparation or Active tuberculosis or other mycobacterial dis-administration. Attach a 27-gauge needle to

eases (with at least one other drug).inject. Administer as soon as possible after
reconstitution; stable up to 6 hr if refrigerat-

Actioned. Solution and pre-filled syringes are stable
Inhibits the growth of mycobacteria. Thera-if refrigerated and used within 14 days.
peutic Effects: Tuberculostatic effect against● May be injected into abdomen, thigh, or up-
susceptible organisms.per arm. Rotate sites. Do not administer with-

in 1 inch of an old site or into area that is ten-
der, red, hard, or bruised. Pharmacokinetics

● Syringe Incompatibility: Do not mix with Absorption: Rapidly and well absorbed (80%)
other solutions or dilute with other diluents. from the GI tract.

Distribution: Widely distributed; crossesPatient/Family Teaching
blood-brain barrier in small amounts; crosses● Instruct patient on self-administration tech-
placenta and enters breast milk.nique, storage, and disposal of equipment.

First injection should be administered under Metabolism and Excretion: 50% metabo-
the supervision of health care professional. lized by the liver, 50% eliminated unchanged by
Provide patient with a puncture-proof con- the kidneys.
tainer for used equipment. Half-life: 3.3 hr (increased in renal or hepatic

● Advise patient not to receive live vaccines dur- impairment).
ing therapy. Parents should be advised that

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing DiagnosesTIME/ACTION PROFILE (blood levels)
Risk for infection (Indications)

ROUTE ONSET PEAK DURATION Disturbed sensory perception (Side Effects)
PO rapid 2–4 hr 24 hr Implementation

● Ethambutol is given as a single daily dose andContraindications/Precautions
should be taken at the same time each day.Contraindicated in: Hypersensitivity; Optic
Some regimens require dosing 2–3 times/neuritis.
week. Usually administered concurrently withUse Cautiously in: Renal and severe hepatic
other antitubercular medications to preventimpairment (dosage reduction required); Chil-
development of bacterial resistance.dren <13 yr (safety not established); Pregnancy

● PO: Administer with food or milk to minimize(although safety not established, ethambutol
GI irritation.has been used with isoniazid in pregnant women

without adverse effects on the fetus); Lactation. Patient/Family Teaching
● Instruct patient to take medication as direct-Adverse Reactions/Side Effects

ed. Take missed doses as soon as possibleCNS: confusion, dizziness, hallucinations, head-
ache, malaise. EENT: optic neuritis. GI: unless almost time for next dose; do not dou-
HEPATITIS, abdominal pain, anorexia, nausea, ble up on missed doses. A full course of ther-
vomiting. Metab: hyperuricemia. MS: joint apy may take months to years. Do not discon-
pain. Neuro: peripheral neuritis. Misc: ana- tinue without consulting health care
phylactoid reactions, fever. professional, even though symptoms may dis-

appear.Interactions
● Advise patient to notify health care profes-Drug-Drug: Neurotoxicity may be � with oth-

sional if pregnancy is suspected.er neurotoxic agents.
● Instruct patient to notify health care profes-Route/Dosage

sional if no improvement is seen in 2–3 wk.PO (Adults and Children >13 yr): 15–25
Health care professional should also be noti-mg/kg/day (maximum 2.5 g/day) or 50 mg/kg
fied if unexpected weight gain or decreased(up to 2.5 g) twice weekly or 25–30 mg/kg (up
urine output occurs.to 2.5 g) 3 times weekly.

● Emphasize the importance of routine exams
Availability (generic available) to evaluate progress and ophthalmic exami-
Tablets: 100 mg, 400 mg. nations if signs of optic neuritis occur.

Evaluation/Desired OutcomesNURSING IMPLICATIONS
● Resolution of clinical symptoms of tuber-

Assessment culosis.
● Mycobacterial studies and susceptibility tests

● Decrease in acid-fast bacteria in sputum
should be performed before and periodically samples.
during therapy to detect possible resistance.

● Improvement seen in chest x-rays. Therapy
● Assess lung sounds and character and

for tuberculosis is usually continued for atamount of sputum periodically during
least 1–2 yr.therapy.

● Assessments of visual function should be
ethinyl estradiol/desogestrel, Seemade frequently during therapy. Advise pa-
CONTRACEPTIVES, HORMONAL.tient to report blurring of vision, constriction

of visual fields, or changes in color percep-
tion immediately. Visual impairment, if not
identified early, may lead to permanent sight ethinyl estradiol/drospirenone, See
impairment. CONTRACEPTIVES, HORMONAL.

● Lab Test Considerations: Monitor renal
and hepatic functions, CBC, and uric acid lev-
els routinely therapy. Frequently causes ele- ethinyl estradiol/ethynodiol, See
vated uric acid concentrations, which may CONTRACEPTIVES, HORMONAL.
precipitate an attack of gout.
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Distribution: Half of the absorbed dose is
ethinyl estradiol/etonogestrel, See bound to hydroxyapatite crystals in areas of in-
CONTRACEPTIVES, HORMONAL. creased osteogenesis.

Metabolism and Excretion: Unabsorbed
drug is eliminated in the feces; 50% of the ab-

ethinyl estradiol/levonorgestrel, See sorbed dose is excreted unchanged by the
CONTRACEPTIVES, HORMONAL. Ekidneys.

Half-life: 5–7 hr.

TIME/ACTION PROFILEethinyl estradiol/norgestimate, See
CONTRACEPTIVES, HORMONAL.

ROUTE ONSET PEAK DURATION

PO (Paget’s 1 mo† unknown 1 yr
disease)ethinyl estradiol/norgestrel, See

PO (hetero- unknown unknown several
CONTRACEPTIVES, HORMONAL. topic calci- months

fication)
IV‡ (hyper- 24 hr 3 days 11 days

calcemia)ethinyl estradiol/norethindrone, See
CONTRACEPTIVES, HORMONAL. †As measured by decreased urinary hydroxyproline

‡As measured by decreased urinary calcium excretion

Contraindications/Precautionsethinyl estradiol/norelgestromin, See Contraindicated in: Hypersensitivity; Severe
CONTRACEPTIVES, HORMONAL. renal impairment (serum creatinine >5 mg/dl);

Hypercalcemia due to hyperparathyroidism.
Use Cautiously in: Long bone fractures; CHF;
Hypocalcemia; Hypovitaminosis D; Moderateetidronate (eh-tih-droe-nate)
renal impairment (dosage reduction recom-�Didrocal, Didronel
mended if serum creatinine 2.5–4.9 mg/dl);

Classification OB, Lactation, Pedi: Pregnancy, lactation, orTherapeutic: bone resorption inhibitors,
children (safety not established).hypocalcemics

Pharmacologic: biphosphonates Adverse Reactions/Side Effects
GI: diarrhea, nausea; IV— loss of taste, metallicPregnancy Category B (oral), C (intra-
taste. GU: nephrotoxicity. Derm: rash. MS:

venous)
bone pain, bone tenderness, microfractures.

InteractionsIndications
Drug-Drug: Antacids, mineral supple-Treatment of Paget’s disease of bone. Treatment
ments, or buffers (as in didanosine) con-and prophylaxis of heterotopic calcification as-
taining calcium, aluminum, iron, or magne-sociated with total hip replacement or spinal
sium may � absorption of etidronate.cord injury. Used with other agents (saline di-
Hypocalcemic effect may be additive with calci-uresis) in the management of hypercalcemia as-
tonin.sociated with malignancies.
Drug-Food: Foods containing large amounts ofAction calcium, aluminum, iron, or magnesium

Blocks the growth of calcium hydroxyapatite may � absorption of etidronate.
crystals by binding to calcium phosphate. Ther-

Route/Dosageapeutic Effects: Decreased bone resorption
and turnover. Paget’s Disease
Pharmacokinetics PO (Adults): 5–10 mg/kg/day single dose for
Absorption: Absorption is generally poor (1– up to 6 mo or 11–20 mg/kg/day for not more
6%) after oral administration. than 3 mo.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Heterotopic Ossification (Hip Re- Dosage may be reduced if serum phosphate is
placement) elevated without corresponding decrease in
PO (Adults): 20 mg/kg/day for 1 mo before urinary excretion of hydroxyproline or serum
and 3 mo after surgery. alkaline phosphatase.

● Hypercalcemia: Monitor serum calcium andHeterotopic Ossification (Spinal Cord
albumin levels to determine effectiveness ofInjury)
therapy.PO (Adults): 20 mg/kg/day for 2 wk, then de-

● Monitor BUN and creatine before and period-creased to 10 mg/kg/day for 10 wk.
ically throughout course of therapy. Stable or

Hypercalcemia reversible increases in BUN and creatininePO (Adults): 20 mg/kg/day for 30–90 days. may occur in patients with hypercalcemia.IV (Adults): 7.5 mg/kg/day for 3 days; has also
Potential Nursing Diagnosesbeen given as a single dose of 25–30 mg/kg over

24 hr. May be followed by oral therapy. Acute pain (Indications, Side Effects)
Risk for injury (Indications)Availability

Tablets: 200 mg, 400 mg. Injection: 50 mg/ Implementation
ml in 6-ml ampules. ● Do not confuse etidronate with etomidate.

● Hypercalcemia: Used as adjunctive treat-
NURSING IMPLICATIONS ment after IV hydration and loop diuretics

have restored urine output.Assessment
● Oral doses may be started on the day after the● Assess patient for bone pain, weakness, or

last IV infusion.loss of function before and throughout thera-
● PO: Administer on empty stomach, becausepy. Bone pain may persist or increase in pa-

tients with Paget’s disease; it usually subsides food decreases absorption.
days to months after therapy is discontinued. IV Administration
Confer with physician or other health care

● Intermittent Infusion: Diluent: Dilute inprofessional regarding analgesic to control
at least 250 mL of 0.9% NaCl or D5W. Solu-pain.
tion is stable for 48 hr. Oral etidronate may

● Heterotopic Ossification: Monitor for in-
be started on the day after last infusion. Rate:flammation and pain at the site and loss of
Infuse doses of 7.5 mg/kg over at least 2 hr.function if ossification occurs near a joint.

● Continuous Infusion: Diluent: May also● Hypercalcemia: Monitor symptoms of hy-
dilute 25–30 mg/kg single dose in 1000 mLpercalcemia (nausea, vomiting, anorexia,
of 0.9% NaCl. Rate: Administer over 24 hr.weakness, constipation, thirst, and cardiac

arrhythmias). Patient/Family Teaching
● Observe patient carefully for evidence of hy-

● Advise patient to take as directed. If dose is
pocalcemia (paresthesia, muscle twitching, missed, take as soon as remembered unless
laryngospasm, colic, cardiac arrhythmias, almost time for next dose. Do not double up
and Chvostek’s or Trousseau’s sign). Protect on doses. Dose should not be taken within 2
symptomatic patients by elevating and pad- hr of eating (especially products high in cal-
ding side rails; keep bed in low position. Risk cium) or taking vitamins or antacids, becauseof hypocalcemia is greatest after 3 days of

absorption will be impaired.continuous IV therapy.
● Instruct patient to notify health care profes-

● Lab Test Considerations: Etidronate in-
sional if diarrhea occurs. Health care profes-terferes with bone uptake of technetium 99 in
sional may divide the dose throughout the daydiagnostic scans.
to control diarrhea.

● Paget’s disease: Decreased urinary excre-
● Encourage patients to comply with diet rec-tions of hydroxyproline and serum alkaline

ommendations. Diet should contain adequatephosphatase are often the first clinical signs
amounts of calcium and vitamin D (see Ap-of effectiveness. These values are monitored
pendix L).every 3 mo. Treatment is restarted when lev-

● Advise patient to notify health care profes-els return to 75% of pretreatment values. Se-
sional if pain appears or worsens duringrum phosphate levels are also monitored be-

fore and 4 wk after beginning therapy. therapy.
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● Explain to patient receiving IV dose that me- TIME/ACTION PROFILE (analgesic effect)
tallic taste is not uncommon and usually dis-

ROUTE ONSET PEAK DURATIONappears in a few hours.
PO (anal- 0.5 hr 1–2 hr 4–12 hr● Advise patient to report signs of hypercalce-

gesic)mic relapse (bone pain, anorexia, nausea,
PO (anti-in- days–wks unknown 6–12 hr†

vomiting, thirst, lethargy) to health care pro- flammatory) Efessional promptly.
†Up to 24 hr as XL (extended-release) tablet

● Emphasize need for keeping follow-up ap-
Contraindications/Precautionspointments to monitor progress, even after
Contraindicated in: Hypersensitivity; Active GImedication is discontinued, to detect relapse.
bleeding or ulcer disease; Cross-sensitivity mayEvaluation/Desired Outcomes exist with other NSAIDs, including aspirin.

● Lowered serum calcium levels. Use Cautiously in: Cardiovascular disease or
● Decreased bone pain and fractures in Paget’s risk factors for cardiovascular disease (may �

disease. risk of serious cardiovascular thrombotic
● Prevention or treatment of heterotopic ossifi- events, myocardial infarction, and stroke, espe-

cation. Normal serum calcium levels are usu- cially with prolonged use)Renal, or hepatic dis-
ally attained in 2–8 days in hypercalcemia as- ease; Geri: Geriatric patients (increased risk of
sociated with bony metastasis. Therapy may GI bleeding); History of ulcer disease; OB: Preg-
be repeated once after 1 wk. nancy (not recommended for use during sec-

ond half of pregnancy); OB, Pedi: Lactation or
children (safety not established).

etodolac (ee-toe-doe-lak) Adverse Reactions/Side EffectsLodine, Lodine XL CNS: depression, dizziness, drowsiness, insom-
Classification nia, malaise, nervousness, syncope, weakness.
Therapeutic: antirheumatics, nonopioid EENT: blurred vision, photophobia, tinnitus.
analgesics Resp: asthma. CV: CHF, edema, hypertension,
Pharmacologic: pyranocarboxylic acid palpitations. GI: GI BLEEDING, dyspepsia, abdomi-

nal pain, constipation, diarrhea, drug-inducedPregnancy Category C
hepatitis, dry mouth, flatulence, gastritis, nau-
sea, stomatitis, thirst, vomiting. GU: dysuria, re-Indications nal failure, urinary frequency. Derm: EXFOLIATIVE

Osteoarthritis. Rheumatoid arthritis. Mild to DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL
moderate pain (not XL tablets). NECROLYSIS, ecchymoses, flushing, hyperpigmen-

tation, pruritus, rashes, sweating. Hemat: ane-Action
mia, prolonged bleeding time, thrombocytope-Inhibits prostaglandin synthesis. Also has urico-
nia. Misc: allergic reactions includingsuric action. Therapeutic Effects: Suppres-
ANAPHYLAXIS, ANGIOEDEMA, chills, fever.sion of inflammation. Decreased severity of

pain. Interactions
Drug-Drug: Concurrent use with aspirin mayPharmacokinetics
� effectiveness. � adverse GI effects with as-Absorption: Well absorbed after oral adminis-
pirin, other NSAIDs, potassium supple-tration. ments, corticosteroids, antiplatelet

Distribution: Widely distributed,. agents, or alcohol. Chronic use with acetami-
Protein Binding: >99%. nophen may � risk of adverse renal reactions.
Metabolism and Excretion: Mostly metabo- May � effectiveness of diuretic or antihyper-
lized by the liver; <1% excreted unchanged in tensive therapy. May � serum lithium levels
urine. and � risk of toxicity. � risk of toxicity from
Half-life: 6–7 hr (single dose); 7.3 hr (chron- methotrexate. � risk of bleeding with cefo-
ic dosing). tetan, cefoperazone, valproic acid, throm-

bolytics, antiplatelet agents, or anticoagu-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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lants. Increased risk of adverse hematologic ● Administration in higher-than-recommended
reactions with antineoplastics or radiation doses does not provide increased effective-
therapy. May increase the risk of nephrotoxici- ness but may cause increased side effects.
ty from cyclosporine. ● Use lowest effective dose for shortest period
Drug-Natural Products: � risk of bleeding of time.
with arnica, chamomile, clove, dong quai, ● PO: For rapid initial effect, administer 30 min
fever few, garlic, ginkgo, and Panax gin- before or 2 hr after meals. May be adminis-
seng. tered with food, milk, or antacids containing

aluminum or magnesium to decrease GI irri-Route/Dosage
tation.PO (Adults): Analgesia—200–400 mg q 6–8

● Do not crush, break, or chew extended-re-hr (not to exceed 1200 mg/day). Osteoarthri-
lease tablets.tis/rheumatoid arthritis—300 mg 2–3 times

Patient/Family Teachingdaily, 400 mg twice daily, or 500 mg twice daily;
● Advise patients to take etodolac with a fullmay also be given as 400–1200 mg once daily as

glass of water and to remain in an upright po-XL tablets.
sition for 15–30 min after administration.Availability (generic available)

● Instruct patient to take medication as direct-Capsules: 200 mg, 300 mg. Tablets: 400 mg,
ed. Take missed doses as soon as possible500 mg. Extended-release tablets (XL): 400
within 1–2 hr if taking twice/day, or unless al-mg, 600 mg.
most time for next dose if taking more than
twice/day. Do not double doses.NURSING IMPLICATIONS

● Etodolac may occasionally cause drowsiness
Assessment or dizziness. Advise patient to avoid driving or
● Patients who have asthma, aspirin-induced other activities requiring alertness until re-

allergy, and nasal polyps are at increased risk sponse to the medication is known.
for developing hypersensitivity reactions. ● Caution patient to avoid the concurrent use of
Monitor for rhinitis, asthma, and urticaria. alcohol, aspirin, acetaminophen, NSAIDs, or

● Osteoarthritis/Rheumatoid Arthritis: other OTC medications without consultation
Assess pain and range of movement before with health care professional.
and 1–2 hr after administration. ● Advise patient to inform health care profes-

● Pain: Assess location, duration, and intensity sional of medication regimen before treat-
of the pain before and 60 min after adminis- ment or surgery.
tration. ● Advise patient to consult health care profes-

● Lab Test Considerations: May cause � sional if rash, itching, visual disturbances,
hemoglobin, hematocrit, leukocyte, and tinnitus, weight gain, edema, black stools,
platelet counts. persistent headache, or influenza-like syn-

● Monitor liver function tests within 8 wk of ini- drome (chills, fever, muscle aches, pain)
tiating etodolac therapy and periodically dur- occurs.
ing therapy. May cause � serum alkaline Evaluation/Desired Outcomes
phosphatase, LDH, AST, and ALT concen-

● Decreased severity of pain.
trations.

● Improved joint mobility. Patients who do not
● Monitor BUN, serum creatinine, and electro- respond to one NSAID may respond to anoth-

lytes periodically during therapy. May cause er. May require 2 wk or more for maximum
� BUN, serum creatinine, and electrolyte anti-inflammatory effects.
concentrations and � urine electrolyte con-
centrations. etonorgestrel, See CONTRACEPTIVES,

● May cause � serum and � urine uric acid HORMONAL.concentrations.

Potential Nursing Diagnoses
Acute pain (Indications) HIGH ALERT
Impaired physical mobility (Indications)

ETOPOSIDES (e-toe-poe-sides)Implementation
etoposide● Do not confuse Lodine (etodolac) with co-

deine or iodine. VePesid, VP-16
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Etoposide Unknown 12–19 days 21 days
etoposide phosphate phosphate (granulo-
Etopophos IV cytes);

10–15 days
Classification (platelets)
Therapeutic: antineoplastics
Pharmacologic: podophyllotoxin deriv- Contraindications/Precautions
atives Contraindicated in: Hypersensitivity; OB, Lac- E

tation: Pregnancy and lactation; Known intoler-Pregnancy Category D
ance to benzyl alcohol, polysorbate 80, polyeth-
ylene glycol (IV etoposide only), or dextran (IVIndications
etoposide phosphate only).Refractory testicular neoplasms (used in com-
Use Cautiously in: Patients with childbearingbination with other chemotherapeutic agents in
potential; Active infections; Decreased bonepatients who have already received chemothera-
marrow reserve; Hypoalbuminemia; Renal/he-py, surgery, or radiation) (IV only). Small cell
patic impairment (dosage modification may belung carcinoma (first-line therapy, used in com-
necessary); Other chronic debilitating illnesses;bination with other chemotherapeutic agents)
Geri: Elderly (may be at � risk for adverse ef-(oral and IV). Unlabeled uses: Lymphomas
fects); Pedi: Children (safety and effectivenessand some leukemias. Uterine cancer. Brain tu-
not established).mors.
Adverse Reactions/Side EffectsAction
CNS: dizziness, drowsiness, fatigue. CV: hypo-Damages DNA before mitosis (cycle-dependent
tension (IV). GI: anorexia, diarrhea, nausea,and phase-specific). Therapeutic Effects:
vomiting, abdominal pain, stomatitis, taste alter-Death of rapidly replicating cells, particularly
ation. Derm: alopecia, pruritis, rashes, urticar-malignant ones.
ia. Endo: sterility. Hemat: anemia, leukopenia,

Pharmacokinetics thrombocytopenia. Local: phlebitis at IV site.
Absorption: Variably absorbed after oral ad- Neuro: peripheral neuropathy. Misc: allergic
ministration. After IV administration, etoposide reactions including ANAPHYLAXIS, fever.
phosphate is rapidly converted to etoposide.

InteractionsDistribution: Rapidly distributed, poorly en-
Drug-Drug: � bone marrow depression withters the CSF; probably crosses placenta; enters
other antineoplastics or radiation therapy.breast milk.
May alter immune response to live-virus vac-Protein Binding: 97%.
cines and � risk of adverse reactions.Metabolism and Excretion: Some metabo-

lism by the liver with biliary excretion, 44% ex- Route/Dosage
creted in feces; 45% excreted unchanged by the Other regimens are used. Dosages below are ex-
kidneys. pressed as the desired etoposide dosage.
Half-life: 4–11 hr.

Testicular Neoplasms
IV (Adults): Dosage ranges from 50–100 mg/TIME/ACTION PROFILE (noted as effects
m2 daily for 5 days to 100 mg/m2 on days 1, 3,on blood counts)
and 5; repeat at 3–4 wk intervals.

ROUTE ONSET PEAK DURATION
Small-Cell Carcinoma of the Lung

Etoposide unknown 7–14 days 20 days PO (Adults): Dosage ranges from 70 mg/m2

PO (granulo-
(rounded to the nearest 50 mg) daily for 4 dayscytes);

9–16 days to 100 mg/m2 (rounded to the nearest 50 mg)
(platelets) daily for 5 days; repeat at 3–4 wk intervals.

Etoposide IV 7–14 days 7–14 days 20 days IV (Adults): Dosages range from 35 mg/m2

granulocytes;
daily for 4 days to 50 mg/m2 daily for 5 days; re-9–16 days

(platelets) peat at 3–4 wk intervals.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability during therapy to detect hepatotoxicity and
nephrotoxicity.Etoposide

Capsules: 50 mg. Injection: 20 mg/ml. Potential Nursing Diagnoses
Risk for injury (Side Effects)Etoposide Phosphate
Risk for infection (Side Effects)Powder for injection: 100 mg/vial (with

dextran). Implementation
● High Alert: Fatalities have occurred with in-

NURSING IMPLICATIONS correct administration of chemotherapeutic
agents. Before administering, clarify all am-Assessment
biguous orders; double-check single, daily,

● Monitor blood pressure before and every 15
and course-of-therapy dose limits; have sec-min during infusion. If hypotension occurs, ond practitioner independently double-checkstop infusion and notify physician or other original order, calculations and infusionhealth care professional. After stabilizing pump settings. Do not confuse VePesid (eto-

blood pressure with IV fluids and supportive poside) with Versed (midazolam). Do not
measures, infusion may be resumed at slower confuse etoposide (VePesid) with etoposide
rate. phosphate (Etopophos).

● Monitor for hypersensitivity reaction (fever,
● Solution should be prepared in a biologic

chills, dyspnea, pruritus, urticaria, broncho- cabinet. Wear gloves, gown, and mask while
spasm, tachycardia, hypotension). If these handling medication. Discard equipment in
occur, stop infusion and notify physician. designated containers.
Keep epinephrine, an antihistamine, cortico-

● Avoid contact with skin. Use Luer-Lok tubing
steroids, volume expanders, and resuscitative to prevent accidental leakage. If contact with
equipment close by in the event of an anaphy- skin occurs, immediately wash skin with soap
lactic reaction. and water.

● Assess for signs of infection (fever, chills, ● PO: Capsules should be refrigerated. Cap-
cough, hoarseness, lower back or side pain, sules are stable for 24 mo when refrigerated.
sore throat, difficult or painful urination).

Etoposide (VePesid)Notify physician if these symptoms occur.
● Assess for bleeding (bleeding gums, bruising, IV Administration

petechiae, guaiac test stools, urine, and eme- ● Intermittent Infusion: Diluent: Dilute 5-
sis). Avoid IM injections and taking rectal ml vial with D5W or 0.9% NaCl. Concentra-
temperatures. Apply pressure to venipunc- tion: 200–400 mcg/ml. The 200-mcg/ml so-
ture sites for 10 min. lution is stable for 96 hr. The 400-mcg/ml

● Monitor intake and output, appetite, and nu- solution is stable for 48 hr. Concentrations
tritional intake. Etoposide causes mild-to- >400 mcg/ml are not recommended, be-
moderate nausea and vomiting. Prophylactic cause crystallization is likely. Discard solu-
antiemetics may � frequency and duration tion if crystals are present. Rate: Infuse slow-
of nausea and vomiting. ly over 30–60 min. Temporary hypotension

● Adjust diet as tolerated to help maintain fluid may occur with infusion rates shorter than 30
and electrolyte balance and nutritional status. min.

● Lab Test Considerations: Monitor CBC ● Y-Site Compatibility: allopurinol, amifos-
and differential before and periodically dur- tine, aztreonam, cladribine, doxorubicin li-
ing therapy. The nadir of leukopenia occurs posome, fludarabine, gemcitabine, granise-
in 7–14 days (etoposide) or 12–19 days (e- tron, melphalan, methotrexate,
toposide phosphate). Notify physician if leu- mitoxandrone, ondansetron, paclitaxel, pi-
kocyte count is <1000/mm3. The nadir of peracillin/tazobactam, sargramostim, sodi-
thrombocytopenia occurs in 9–16 days. Noti- um bicarbonate, teniposide, thiotepa, topote-
fy physician if the platelet count is <75,000/ can, vinorelbine.
mm3. Recovery of leukopenia and thrombo- ● Y-Site Incompatibility: cefepime, filgras-
cytopenia occurs in 20 days. tim, idarubicin.

● Monitor liver function studies (AST, ALT, ● Additive Compatibility: carboplatin, cis-
LDH, bilirubin) and renal function studies platin, cytarabine, floxuridine, fluorouracil,
(BUN, creatinine) before and periodically ifosfamide, mitoxantrone, ondansetron.
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Etoposide phosphate (Etopophos) ● Advise patient to notify health care profes-
sional if fever; chills; sore throat or otherIV Administration
signs of infection; bleeding gums; bruising;

● Intermittent Infusion: Reconstitute each
petechiae; or blood in urine, stool, or emesisvial with 5 or 10 ml of sterile water, D5W, or
occurs. Caution patient to avoid crowds and0.9% NaCl for a concentration of 20 or 10
persons with known infections. Instruct pa-mg/ml, respectively. Diluent: May be ad- Etient to use soft toothbrush and electric razor.ministered undiluted or diluted with D5W or
Caution patient not to drink alcoholic bever-0.9% NaCl. Concentration: Undiluted: 10–
ages or take products containing aspirin or20 mg/ml; Diluted: as low as 0.1 mg/ml. Re-
NSAIDs.constituted solutions are stable for 24 hr at

● Instruct patient to notify health care profes-room temperature or if refrigerated. Rate:
sional if rapid heartbeat, difficulty breathing,Administer over 5–210 min.
abdominal pain, yellow skin, weakness, par-● Y-Site Compatibility: acyclovir, amikacin,
esthesia, or gait disturbances occur.aminophylline, ampcillin, ampicillin/sulbac-

● Instruct patient to inspect oral mucosa fortam, aztreonam, bleomycin, bumetanide, bu-
redness and ulceration. If mouth sores occur,prenorphine, butorphanol, calcium gluco-

nate, carboplatin, carmustine, cefazolin, advise patient to use sponge brush and rinse
cefotaxime, cefotetan, cefoxitin, ceftazidime, mouth with water after eating and drinking.
ceftizoxime, ceftriaxone, cefuroxime, cimeti- Viscous lidocaine swishes may be used if pain
dine, ciprofloxacin, cisplatin, clindamycin, interferes with eating. Stomatitis pain may re-
cyclophosphamide, cytarabine, dacarbazine, quire treatment with opioid analgesics.
dactinomycin, daunorubicin, dexamethasone ● Discuss with patient the possibility of hair
sodium phosphate, diphenhydramine, dobu- loss. Explore coping strategies.
tamine, dopamine, doxorubicin, doxycycline, ● Advise patient to use contraception.
droperidol, enalaprilat, famotidine, floxuri-

● Instruct patient not to receive any vaccina-
dine, fluconazole, fludarabine, fluorouracil, tions without advice of physician.
furosemide, ganciclovir, gemcitabine, genta-

● Emphasize the need for periodic lab tests to
micin, granisetron, haloperidol, heparin, hy- monitor for side effects.
drocortisone, hydromorphone, idarubicin,

Evaluation/Desired Outcomesifosfamide, leucovorin calcium, linezolid,
● Decrease in size or spread of testicular orlorazepam, magnesium sulfate, mannitol,

small cell lung cancer.meperidine, mesna, methotrexate, metoclo-
pramide, metronidazole, mitoxantrone, mor-
phine, nalbuphine, ofloxacin, ondansetron, exenatide (ex-en-a-tide)oxaliplatin, paclitaxel, piperacillin, piperacil-

Byettalin/tazobactam, potassium chloride, prome-
thazine, ranitidine, sodium bicarbonate, Classification
streptozocin, teniposide, thiotepa, ticarcillin/ Therapeutic: antidiabetics

Pharmacologic: incretrin mimetic agentsclavulanate, tobramycin, trimethoprim/sul-
famethoxazole, vancomycin, vinblastine, vin-

Pregnancy Category Ccristine, zidovudine.
● Y-Site Incompatibility: amphotericin B,

Indicationscefepime, chlorpromazine, imipenem/cilas-
Type 2 diabetes uncontrolled by metformin and/tatin, lansoprazole, methylprednisolone, mi-
or a sulfonylurea.tomycin, prochlorperazine.
ActionPatient/Family Teaching
Mimics the action of incretin which promotes● Instruct patient to take etoposide exactly as
endogenous insulin secretion and promotesdirected, even if nausea or vomiting occurs. If
other mechanisms of glucose-lowering. Thera-vomiting occurs shortly after dose is taken,
peutic Effects: Improved control of bloodconsult physician. If a dose is missed, do not

take at all. glucose.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics hunger, weakness, dizziness, headache,
Absorption: Well absorbed following subcuta- drowsiness, tremor, tachycardia, anxiety,
neous administration. confusion, irritability, jitteryness), especially
Distribution: Unknown. when combined with oral sulfonylureas.
Metabolism and Excretion: Excreted mostly

● Lab Test Considerations: Monitor serum
by glomerular filtration followed by degra- glucose and glycolysated hemoglobin period-
dation. ically during therapy to evaluate effectivenessHalf-life: 2.4 hr.

of therapy.
TIME/ACTION PROFILE (effects on post- Potential Nursing Diagnosesprandial blood glucose)

Imbalanced nutrition: more than body require-
ROUTE ONSET PEAK DURATION ments (Indications)

Noncompliance (Patient/Family Teaching)subcut within 30 min 2.1 hr 8 hr

ImplementationContraindications/Precautions
● Some medications may need to be taken 1 hrContraindicated in: Hypersensitivity; Type 1

before exenatide.diabetes or diabetic ketoacidosis; End-stage re-
● Patients stabilized on a diabetic regimen whonal disease (CCr <30 mL/min); Severe gastroin-

are exposed to stress, fever, trauma, infec-testinal disease; OB: Lactation.
tion, or surgery may require administrationUse Cautiously in: (dose adjustment may be
of insulin.necessary); OB: Use in pregnancy only if poten-

● Subcut: Follow directions for New Pen Setuptial maternal benefit outweighs fetal risk); Pedi:
in Information for Patient prior to use ofSafety not established.
each new pen. Administer exenatide in thigh,Adverse Reactions/Side Effects
abdomen, or upper arm at any time within theCV: dizziness, headache, jitteryness, weakness.
60–min period before the morning and eve-GI: diarrhea, nausea, vomiting, dyspepsia, gas-
ning meals. Do not administer after a meal.troinestinal reflux. Derm: hyperhydrosis. Me-
Solution should be clear and colorless; dotab: � appetite, weight loss.
not administer solutions that are discoloredInteractions
or contain particulate matter. Refrigerate;Drug-Drug: Concurrent use with sulfonlyu-
discard pen 30 days after 1st use, even ifreas may � risk of hypoglycemia (� dose of
some drug remains in pen. Do not freeze. Dosulfonylurea if hypoglycemia occurs). Due to
not store pen with needle attached; medica-slowed gastric emptying, may decrease absorp-
tion may leak from pen or air bubbles maytion of orally administered medications, es-
form in the cartridge.pecially those requiring rapid GI absorption or

require a specific level for efficacy (anti-infec- Patient/Family Teaching
tives, oral contraceptives).

● Instruct patient to take exenatide as directed
Route/Dosage within 60 min before a meal. Do not take after
Subcut (Adults): 5 mcg within 60 min before a meal. If a dose is missed, skip the dose and
morning and evening meal; after one month, take the next dose at the prescribed time. Do
dose may be increased to 10 mcg depending on not take an extra dose or increase the amount
response. of the next dose to make up for missed dose.

● Instruct patient in proper technique for ad-Availability
ministration, timing of dose and concurrentSolution for subcutaneous injection: 250

mcg/ml in prefilled pen-injector that delivers ei- oral medications, storage of medication and
ther 5 mcg/dose (1.2-ml pen) or 10 mcg/dose disposal of used needles. Patients should
(2.4-ml pen) for 60 doses (30 days of twice dai- read the ‘‘Information for Patient’’ insert pri-
ly dosing). Cost: $200.98/1.2-ml pen, $225.99/ or to initiation of therapy and with each Rx re-
2.4-ml pen. fill. Advise patient that New Pen Setup should

be done only with each new pen, not withNURSING IMPLICATIONS each dose.
● Inform patient that pen needles are not in-Assessment

cluded with pen and must be purchased sepa-● Observe for signs and symptoms of hypogly-
cemic reactions (abdominal pain, sweating, rately. Advise patient which needle length and
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gauge should be used. Caution patient not to Classification
share pen and needles. Therapeutic: lipid-lowering agents

● Explain to patient that exenatide helps control Pharmacologic: cholesterol absorption in-
hyperglycemia but does not cure diabetes. hibitors
Therapy is usually long term.

Pregnancy Category C● Encourage patient to follow prescribed diet,
medication, and exercise regimen to prevent E

Indicationshyperglycemic or hypoglycemic episodes.
Alone or with other agents (HMG-CoA reductase● Review signs of hypoglycemia and hypergly-
inhibitors) in the management of dyslipidemiascemia with patient. If hypoglycemia occurs,
including primary hypercholesterolemia,advise patient to take a glass of orange juice
homozygous familial hypercholesterolemia andor 2–3 tsp of sugar, honey, or corn syrup dis-
homozygous sitosterolemia.solved in water, and notify health care profes-

sional. Risk of hypoglycemia is increased if Action
sulfonureas are taken concurrently with exe- Inhibits absorption of cholesterol in the small
natide. intestine. Therapeutic Effects: Lowering of

● Inform patient that therapy may result in re- cholesterol, a known risk factor for athero-
duction of appetite, food intake, and/or body sclerosis.
weight. Dose modification is not necessary. PharmacokineticsNausea is more common at initiation of thera-

Absorption: Following absorption, rapidlypy and usually decreases over time.
converted to ezetimibe-glucaronide, which is

● Advise patient to notify health care profes- active. Bioavailability is variable.sional before taking any Rx, OTC, and herbal Distribution: Unknown.products. Exenatide delays stomach empty- Metabolism and Excretion: Undergoes en-ing. Some medications (such as anti-infec- terhepatic recycling, mostly eliminated in feces,tives and oral contraceptives) may need to be minimal renal excretion.taken 1 hr before exenatide injection. Half-life: 22 hr.
● Instruct patient in proper testing of blood glu-

TIME/ACTION PROFILEcose and urine ketones. These tests should be
monitored closely during periods of stress or

ROUTE ONSET PEAK DURATIONillness and health care professional notified if
PO unknown unknown unknownsignificant changes occur.

● Advise patient to notify health care profes- Contraindications/Precautionssional if pregnancy is suspected or planned.
Contraindicated in: Hypersensitivity; Acute

● Advise patient to inform health care profes-
liver disease or unexplained laboratory evi-sional of medication regimen before treat-
dence of liver disease (when used with HMG-ment or surgery.
CoA reductase inhibitor); Moderate or severe

● Advise patient to carry a form of sugar (sugar
hepatic insufficiency; Concurrent use ofpackets, candy) and identification describing
fibrates.disease process and medication regimen at
Use Cautiously in: OB: Lactation (use only ifall times.
benefit to mother outweighs possible risks to in-

● Emphasize the importance of routine follow-
fant); OB, Pedi: Pregnancy or children <10 yrup exams and regular testing of blood glu-
(safety not established).cose and glycosylated hemoglobin.
Adverse Reactions/Side EffectsEvaluation/Desired Outcomes
GI: cholecystitis, cholelithiasis, � hepatic

● Control of blood glucose levels without the
transaminases (with HMG-CoA reductase inhib-appearance of hypoglycemic or hyperglycem-
itors), nausea, pancreatitis. Derm: rash. Misc:ic episodes.
ANGIOEDEMA.

Interactions
ezetimibe (e-zet-i-mibe) Drug-Drug: Effects may be � by cholestyra-
�Ezetrol, Zetia mine or other bile acid sequestrants. Con-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teachingcurrent use of fibrates may � blood levels of
● Instruct patient to take medication as direct-ezetimibe and also � the risk of cholelithiasis.

ed, at the same time each day, even if feelingCyclosporine may � ezetimibe levels. May �
well. Take missed doses as soon as remem-risk of rhabdomyolysis when used with HMG

CoA-reductase inhibitors. bered, but do not take more than 1 dose/day.
Medication helps control but does not cureRoute/Dosage
elevated serum cholesterol levels.PO (Adults): 10 mg once daily.

● Advise patient that this medication should be
Availability used in conjunction with diet restrictions (fat,
Tablets: 10 mg. Cost: $265.98/90. In combi- cholesterol, carbohydrates, alcohol), exer-
nation with: simvastatin (Vytorin); see Ap- cise, and cessation of smoking. Ezetimibe
pendix B. does not assist with weight loss.

● Instruct female patients to notify health careNURSING IMPLICATIONS
professional promptly if pregnancy is

Assessment planned or suspected or if breast feeding. If
● Obtain a diet history, especially with regard to regimen includes HMG-CoA reductase inhibi-

fat consumption. tors, they are contraindicated in pregnancy.
● Lab Test Considerations: Evaluate serum ● Instruct patient to notify health care profes-

cholesterol and triglyceride levels before ini- sional if unexplained muscle pain, ten-
tiating, after 2–4 wk of therapy, and periodi- derness, or weakness occur. Risk may in-
cally thereafter. crease when used with HMG CoA reductase

● May cause � liver transaminases when ad- inhibitors.
ministered with HMG-CoA reductase inhibi- ● Advise patient to avoid taking OTC medica-
tors. Monitor liver enzymes prior to initiation tions or natural/herbal products without con-
and during therapy according to recommen- sulting health care professional.
dations of HMG-CoA reductase inhibitor. Ele- ● Advise patient to notify health care profes-
vations are usually asymptomatic and return sional of medication regimen prior to treat-
to baseline with continued therapy. ment or surgery.

● Emphasize the importance of follow-upPotential Nursing Diagnoses
exams to determine effectiveness and to mon-Noncompliance, related to diet and medication
itor for side effects.regimen (Patient/Family Teaching)

Evaluation/Desired OutcomesImplementation
● Decrease in serum LDL and total cholesterol● PO: Administer without regard to meals. May

levels.be taken at the same time as HMG-CoA reduc-
tase inhibitors. ● Increase in HDL cholesterol levels.
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Interactionsfamciclovir Drug-Drug: Probenecid increases plasma
(fam-sye-kloe-veer) concentration of penciclovir.
Famvir Route/Dosage
Classification

Herpes ZosterTherapeutic: antivirals
PO (Adults): 500 mg q 8 hr for 7 days.

Pregnancy Category B
Renal Impairment F
PO (Adults): CCr 40–59 ml/min—500 mg qIndications 12 hr; CCr 20–39ml/min—500 mg q 24 hr;Acute herpes zoster infections (shingles). Treat- CCr <20 ml/min—250 mg q 24 hr; Hemodial-

ment/suppression of recurrent herpes genitalis ysis—250 mg after each dialysis.
in immunocompetent patients. Treatment of re-

Recurrent Genital Herpes Simplex In-current mucocutaneous herpes simplex virus
fections(HSV) infection in HIV-infected patients.
PO (Adults): 1000 mg twice daily for one day.Action
Renal ImpairmentInhibits viral DNA synthesis in herpes-infected
PO (Adults): CCr 40–59 mL/min– 500 mgcells only. Therapeutic Effects: Decreased du-
twice daily for one day; CCr 20–39 mL/min–ration of herpes zoster infection with decreased
500 mg as a single dose; CCr <20 ml/min—duration of viral shedding. Decreased lesion
250 mg as a single dose; Hemodialysis—250formation and improved healing in recurrent
mg as a single dose after dialysis.HSV infection.
Suppression of Recurrent Herpes SimplexPharmacokinetics
InfectionsAbsorption: Following absorption, famciclovir
PO (Adults): 250 mg q 12 hr for up to 1 yr.is rapidly converted in the intestinal wall to pen-

ciclovir, the active compound. Renal Impairment
Distribution: Unknown. PO (Adults): CCr 20–39 ml/min—125 mg q
Metabolism and Excretion: Penciclovir is 12 hr for 5 days; CCr <20 ml/min—125 mg q
mostly excreted by the kidneys. 24 hr for 5 days; Hemodialysis—125 mg after

each dialysis.Half-life: Penciclovir—2.1–3 hr (increased
in renal impairment). Recurrent Herpes Labialis Infections (cold

sores)TIME/ACTION PROFILE (penciclovir blood
PO (Adults): 1500 mg as a single dose.levels)
Renal Impairment

ROUTE ONSET PEAK DURATION PO (Adults): CCr 40–59 mL/min—750 mg as
PO rapid 0.9 hr 8–12 hr a single dose; CCr 20–39 mL/min—500 mg as

a single dose; CCr <20 ml/min—250 mg as a
Contraindications/Precautions single dose; Hemodialysis—250 mg as a single
Contraindicated in: Hypersensitivity. dose after dialysis.
Use Cautiously in: Patients with impaired re-

Herpes Simplex in HIV-Infected Patientsnal function (increased dosage interval/de-
PO (Adults): 500 mg q 12 hr for 7 days.creased dose recommended if CCr <40–60 ml/

min); Geri: Geriatric patients (because of age- Renal Impairment
related decrease in renal function); OB, Pedi: PO (Adults): CCr 20–39 ml/min—500 mg q
Pregnancy, lactation, or children <18 yr (safety 24 hr for 7 days; CCr <20 ml/min—250 mg q
not established). 24 hr for 7 days; Hemodialysis—250 mg after

each dialysis.Adverse Reactions/Side Effects
CNS: headache, dizziness, fatigue. GI: diarrhea, Availability
nausea, vomiting. Tablets: 125 mg, 250 mg, 500 mg.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS Classification
Therapeutic: antianginals, antihyper-Assessment
tensives

● Assess lesions prior to and daily during
Pharmacologic: calcium channel blockerstherapy.

● Assess patient for postherpetic neuralgia pe- Pregnancy Category C
riodically during and following therapy.

IndicationsPotential Nursing Diagnoses
Management of hypertension, angina pectoris,Risk for impaired skin integrity (Indications)
and vasospastic (Prinzmetal’s) angina.Risk for infection (Indications, Patient/Family

Teaching) Action
Inhibits the transport of calcium into myocardi-Implementation
al and vascular smooth muscle cells, resulting in● Famciclovir therapy should be started as soon
inhibition of excitation-contraction couplingas herpes zoster is diagnosed, at least within
and subsequent contraction. Therapeutic Ef-72 hr, preferably within 48 hr.
fects: Systemic vasodilation resulting in de-● PO: Famciclovir may be administered with-
creased blood pressure. Coronary vasodilationout regard to meals.
resulting in decreased frequency and severity ofPatient/Family Teaching attacks of angina.

● Instruct patient to take famciclovir as direct-
Pharmacokineticsed for the full course of therapy. If a dose is
Absorption: Well absorbed after oral adminis-missed, take as soon as remembered if not
tration, but extensively metabolized, resulting injust before next dose.
decreased bioavailability.

● Inform patient that famciclovir does not pre-
Distribution: Unknown.vent the spread of infection to others. Until all
Protein Binding: >99%.lesions have crusted, precautions should be
Metabolism and Excretion: Mostly metabo-taken around others who have not had chick-
lized; minimal amounts excreted unchanged byenpox or varicella vaccine or people who are
kidneys.immunosuppressed.
Half-life: 11–16 hr.

● Advise patient that condoms should be used
during sexual contact and that no sexual con- TIME/ACTION PROFILE (antihypertensive
tact should be made while lesions are effect)
present.

● Instruct women with genital herpes to have ROUTE ONSET PEAK DURATION
yearly Papanicolaou smears because these PO 1 hr 2–4 hr up to 24 hr
women may be more likely to develop cervi-
cal cancer. Contraindications/Precautions

Contraindicated in: Hypersensitivity (cross-Evaluation/Desired Outcomes
sensitivity may occur); Sick sinus syndrome;

● Decrease in time to full crusting, loss of vesi-
2nd- or 3rd-degree AV block (unless an artifi-cles, loss of ulcers, and loss of crusts in pa-
cial pacemaker is in place); Blood pressuretients with acute herpes zoster (shingles).
<90 mm Hg.

● Crusting over and healing of lesions in herpes
Use Cautiously in: Severe hepatic impairmentlabialis, genital herpes and in recurrent mu-
(dose reduction recommended); Geri: Geriatriccocutaneous HSV infection in HIV-infected
patients (dose reduction recommended; in-patients.
creased risk of hypotension); Severe renal im-

● Prevention of recurrence of herpes genitalis.
pairment; History of serious ventricular arrhyth-
mias or CHF; OB, Lactation, Pedi: Pregnancy,

famotidine, See HISTAMINE H2 lactation, or children (safety not established).
ANTAGONISTS.

Adverse Reactions/Side Effects
CNS: headache, abnormal dreams, anxiety,
confusion, dizziness, drowsiness, nervousness,

felodipine (fe-loe-di-peen) psychiatric disturbances, weakness. EENT:
Plendil, �Renedil blurred vision, disturbed equilibrium, epistaxis,
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tinnitus. Resp: cough, dyspnea. CV: ARRHYTHMIAS, ● Angina: Assess location, duration, intensity,
and precipitating factors of patient’s anginalCHF, peripheral edema, bradycardia, chest pain,
pain.hypotension, palpitations, syncope, tachycardia.

● Hypertension: Check frequency of refills toGI: abnormal liver function studies, anorexia,
monitor adherence.constipation, diarrhea, dry mouth, dysgeusia,

● Lab Test Considerations: Total serumdyspepsia, nausea, vomiting. GU: dysuria, noc-
calcium concentrations are not affected byturia, polyuria, sexual dysfunction, urinary fre-
calcium channel blockers.quency. Derm: dermatitis, erythema multi- F

● Monitor serum potassium periodically. Hypo-forme, flushing, increased sweating, photo-
kalemia � risk of arrhythmias and should besensitivity, pruritus/urticaria, rash. Endo: gyne-
corrected.comastia, hyperglycemia. Hemat: anemia, leu-

● Monitor renal and hepatic functions periodi-kopenia, thrombocytopenia. Metab: weight
cally during long-term therapy. May cause �gain. MS: joint stiffness, muscle cramps. Neu-
in hepatic enzymes after several days of thera-ro: paresthesia, tremor. Misc: STEVENS-JOHNSON
py, which return to normal upon discontinua-SYNDROME, gingival hyperplasia.
tion of therapy.Interactions

Potential Nursing DiagnosesDrug-Drug: Additive hypotension may occur
Ineffective tissue perfusion (Indications)when used concurrently with fentanyl, other
Acute pain (Indications)antihypertensives, nitrates, acute ingestion

of alcohol, or quinidine. Antihypertensive ef- Implementation
fects may be � by concurrent use of NSAIDs. ● Do not confuse Plendil (felodipine) with pin-
Concurrent use with beta blockers, digoxin, dolol.
disopyramide, or phenytoin may result in ● PO: May be administered without regard to
bradycardia, conduction defects, or CHF. Keto- meals. May be administered with meals if GI
conazole, itraconazole, propranolol and irritation becomes a problem.
erythromycin � metabolism, increase blood ● Do not crush, break, or chew sustained-re-
levels and the risk of toxicity (dose reduction lease tablets. Empty tablets that appear in
may be necessary). stool are not significant.
Drug-Food: Grapefruit and grapefruit juice Patient/Family Teaching
� serum levels and effect.

● Advise patient to take medication as directed,
Route/Dosage even if feeling well. If a dose is missed, take as
PO (Adults): 5 mg/day (2.5 mg/day in geriatric soon as possible unless almost time for next
patients); may increase q 2 wk (range 5–10 mg/ dose; do not double doses. May need to be
day; not to exceed 10 mg/day). discontinued gradually.

● Instruct patient on correct technique forAvailability (generic available)
monitoring pulse. Instruct patient to contactExtended-release tablets: 2.5 mg, 5 mg, 10
health care professional if heart rate is <50mg. Cost: Generic—2.5 mg $89.96/90, 5 mg
bpm.$85.97/90, 10 mg $139.97/90. In combina-

● Advise patient to avoid grapefruit or grape-tion with: enalapril (Lexxel). See Appendix B.
fruit juice during therapy.

● Caution patient to change positions slowly toNURSING IMPLICATIONS
minimize orthostatic hypotension.

Assessment ● May cause drowsiness or dizziness. Advise
● Monitor blood pressure and pulse before patient to avoid driving or other activities re-

therapy, during dosage titration, and periodi- quiring alertness until response to the medi-
cally throughout therapy. Monitor ECG peri- cation is known.
odically during prolonged therapy. ● Instruct patient on importance of maintaining

● Monitor intake and output ratios and daily good dental hygiene and seeing dentist fre-
weight. Assess for signs of CHF (peripheral quently for teeth cleaning to prevent ten-
edema, rales/crackles, dyspnea, weight gain, derness, bleeding, and gingival hyperplasia
jugular venous distention). (gum enlargement).

� = Canadian drug name.
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● Instruct patient to avoid concurrent use of al- Classification
cohol or OTC medications, especially cold Therapeutic: lipid-lowering agents
preparations, without consulting health care Pharmacologic: fibric acid derivatives
professional.

Pregnancy Category C
● Advise patient to notify health care profes-

sional if irregular heartbeat, dyspnea, swell-
Indicationsing of hands and feet, pronounced dizziness,
With dietary therapy to decrease LDL cholester-nausea, constipation, or hypotension occurs
ol, total cholesterol, triglycerides, and apolipo-or if headache is severe or persistent.
protein B in adult patients with hypercholester-

● Caution patient to wear protective clothing
olemia or mixed dyslipidemia. With dietaryand to use sunscreen to prevent photosensi-
management in the treatment of hypertriglycer-tivity reactions.
idemia (types IV and V hyperlipidemia) in pa-

● Advise patient to inform health care profes-
tients who are at risk for pancreatitis and do notsional of medication regimen before treat-
respond to nondrug therapy.ment or surgery.
Action● Angina: Instruct patient on concurrent ni-
Fenofibric acid primarily inhibits triglyceridetrate or beta-blocker therapy to continue tak-
synthesis. Therapeutic Effects: Lowering ofing both medications as directed and to use
cholesterol and triglycerides with subsequentSL nitroglycerin as needed for anginal
decreased risk of pancreatitis.attacks.

● Advise patient to contact health care profes- Pharmacokinetics
sional if chest pain does not improve or wors- Absorption: Well absorbed (60%) after oral
ens after therapy, occurs with diaphoresis or administration; absorption is increased by food.
shortness of breath, or if severe, persistent Distribution: Unknown.
headache occurs. Protein Binding: 99%.

● Caution patient to discuss exercise restric- Metabolism and Excretion: Rapidly convert-
ed to fenofibric acid, which is the active metabo-tions with health care professional before
lite; fenofibric acid is metabolized by the liver.exertion.
Fenofibric acid and its metabolites are primarily● Hypertension: Encourage patient to comply
excreted in urine (60%).with other interventions for hypertension
Half-life: 20 hr.(weight reduction, low-sodium diet, smoking

cessation, moderation of alcohol consump-
TIME/ACTION PROFILE (lowering of triglyc-tion, regular exercise, and stress manage-
erides)ment). Medication controls but does not cure

hypertension. ROUTE ONSET PEAK DURATION
● Instruct patient and family in proper tech-

PO unknown 2 wk unknown
nique for monitoring blood pressure. Advise
patient to take blood pressure weekly and to Contraindications/Precautions
report significant changes. Contraindicated in: Hypersensitivity; Hepatic

impairment (including primary biliary cirrho-Evaluation/Desired Outcomes
sis); Pre-existing gallbladder disease; Severe re-

● Decrease in blood pressure.
nal impairment; Concurrent use of HMG-CoA

● Decrease in frequency and severity of anginal
reductase inhibitors; OB: Lactation.attacks.
Use Cautiously in: Concurrent warfarin thera-

● Decrease in need for nitrate therapy.
py; OB, Pedi: Pregnancy or children (use in

● Increase in activity tolerance and sense of
pregnancy only if benefits outweigh risks to thewell-being.
fetus; safety not established).

Adverse Reactions/Side Effects
fenofibrate (fen-o-fi-brate) CNS: fatigue/weakness, headache. CV: arrhyth-
Antara, Lipofen, �Lipidil Micro, mias. GI: cholelithiasis, pancreatitis. Derm:
�Lipidil Supra, Lofibra, Tricor, rash, urticaria. MS: rhabdomyolysis. Misc: hy-
Triglide persensitivity reactions.
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Interactions ● Assess patient for cholelithiasis. If symptoms
Drug-Drug: � anticoagulant effects of warfa- occur, gallbladder studies are indicated.
rin. Concurrent use with HMG-CoA reductase Therapy should be discontinued if gallstones
inhibitors � risk of rhabdomyolysis (com- are found.
bined use should be avoided). Absorption is � ● Lab Test Considerations: Monitor serum
by bile acid sequestrants (fenofibrate should lipids before therapy to determine consistent
be given 1 hr before or 4–6 hr after). � risk of elevations, then monitor periodically during
nephrotoxicity with cyclosporine. therapy. F

● Monitor serum AST and ALT periodically dur-Route/Dosage
ing therapy. May cause � levels. Therapy

Primary Hypercholesterolemia/Mixed Dys- should be discontinued if levels rise >3 timeslipidemia the normal limit.
PO (Adults): Antara—130 mg/day initially; ● If patient develops muscle tenderness during
Lofibra—200 mg/day initially; Tricor—145 therapy, CPK levels should be monitored. If
mg/day initially; Triglide—160 mg/day initially; CPK levels are markedly � or myopathy oc-
Lipofen—50 mg daily; Lipidil Supra—160 mg curs, therapy should be discontinued.
daily.

● May cause mild to moderate � in hemoglo-
bin, hematocrit, and WBCs. Monitor periodi-Hypertriglyceridemia
cally during first 12 mo of therapy. LevelsPO (Adults): Antara—43–130 mg/day; Lofi-
usually stabilize during long-term therapy.bra—67–200 mg/day initially; Tricor—48–

● Patients taking anticoagulants concurrently145 mg/day initially; Triglide—50–160 mg/day
should have prothrombin levels monitoredinitially; Lipofen—50 mg daily; Lipidil Su-
frequently until levels stabilize.pra—160 mg daily.

Potential Nursing DiagnosesRenal impairment/Geriatric patients
Noncompliance (Patient/Family Teaching)

PO (Adults): Antara—43 mg/day; Lofibra—
Implementation67 mg/day; Tricor—48 mg/day.
● Patients should be placed on a triglyceride-Availability lowering diet before therapy and remain on

Tablets (Tricor): 48 mg, 145 mg. Cost: 48 mg this diet throughout therapy.
$109.97/90, 145 mg $299.96/90. Tablets

● Dose may be increased after repeated serum(Triglide): 50 mg, 160 mg. Micronized tab-
triglyceride levels every 4–8 wk.lets (Lofibra): 54 mg, 160 mg. Cost: 160 mg

● Brands are not interchangeable.$189.97/90. Microcoated tablets (Lipidil
● PO: Administer Antara, Lipofen, Lipidil Mi-Supra): 100 mg, 160 mg. Micronized cap-

cro, Lipidil Supra, Lofibra, and Tricor prod-sules (Antara): 43 mg, 130 mg. Cost: 43 mg
ucts with meals. Triglide formulation may be$116.96/90, 130 mg $318.93/90. Capsules
taken without regard to meals.(Lipofen): 50 mg, 100 mg, 150 mg. Micron-

ized capsules (Lofibra): 67 mg, 134 mg, 200 Patient/Family Teaching
mg. Cost: Generic—67 mg $76.39/90, 134 mg ● Instruct patient to take medication as direct-
$147.00/90, 200 mg $226.87/90. Micronized ed, not to skip doses or double up on missed
capsules (Lipidil Micro): 67 mg, 200 mg. doses. Medication helps control but does not

cure elevated serum triglyceride levels.
NURSING IMPLICATIONS

● Advise patient that this medication should be
used in conjunction with diet restrictions (fat,Assessment
cholesterol, carbohydrates, alcohol), exer-● Obtain a diet history, especially with regard to
cise, and cessation of smoking.fat consumption. Every attempt should be

● Instruct patient to notify health care profes-made to obtain normal serum triglyceride
sional if unexplained muscle pain, ten-levels with diet, exercise, and weight loss in
derness, or weakness occurs, especially if ac-obese patients before fenofibrate therapy is

instituted. companied by fever or malaise.

� = Canadian drug name.
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● Instruct female patients to notify health care Use Cautiously in: Glaucoma or intraocular
professional promptly if pregnancy is hypertension; Pregnancy, lactation, or children
planned or suspected. (safety not established).

● Advise patient to notify health care profes- Adverse Reactions/Side Effectssional of medication regimen before treat- CNS: headache, nervousness/anxiety, dizziness.ment or surgery.
CV: hypotension, tachycardia, ECG changes, pe-

● Emphasize the importance of follow-up
ripheral edema. GI: nausea, abdominal pain,exams to determine effectiveness and to mon-
constipation, diarrhea, vomiting. Derm: flush-itor for side effects.
ing, sweating. F and E: hypokalemia. Local: in-

Evaluation/Desired Outcomes jection site reactions. MS: back pain.
● Decrease in serum triglycerides and choles-

Interactionsterol to normal levels. Therapy should be dis-
Drug-Drug: Concurrent use with beta block-continued in patients who do not have an ade-
ers may result in excessive hypotension (con-quate response in 2 months of therapy.
current use should be avoided).

Route/Dosagefenoldopam IV (Adults): 0.01–1.6 mcg/kg/min.
(fen-ole-doe-pam)

AvailabilityCorlopam
Concentrate for injection: 10 mg/ml in 1-

Classification and 2-ml single-use ampules (with sodium
Therapeutic: antihypertensives meta-bisulfite).
Pharmacologic: vasodilators

NURSING IMPLICATIONSPregnancy Category B

Assessment
Indications

● Monitor blood pressure, heart rate, and ECG
Short-term (<48 hr), in-hospital management frequently throughout therapy; continuous
of hypertensive emergencies, including malig- monitoring is preferred. Consult physician
nant hypertension with end-organ deterio- for parameters.
ration.

● Lab Test Considerations: Monitor serum
Action potassium concentrations every 6 hr during
Acts as an agonist at dopamine d1-like receptors. therapy. May cause hypokalemia. Treat with
Also binds to alpha-adrenergic receptors. Acts oral or IV potassium supplementation.
as a vasodilator. Therapeutic Effects: Rapid Potential Nursing Diagnoseslowering of blood pressure.

Ineffective tissue perfusion (Indications)
Pharmacokinetics ImplementationAbsorption: IV administration results in com-

IV Administrationplete bioavailability.
Distribution: Unknown. ● Administer via continuous infusion; do not
Metabolism and Excretion: Mostly metabo- use bolus doses. Avoid hypotension and rapid
lized by the liver; 90% of metabolites are excret- decreases in blood pressure. Initial dose ti-
ed in urine, 10% in feces. tration should occur no more frequently than
Half-life: 5–10 min. every 15 min and less frequently as desired

blood pressure is reached. Increments ofTIME/ACTION PROFILE (effect on blood
0.05 to 0.1 mcg/kg/min are recommendedpressure)
for titration. Lower initial doses (0.03 to 0.1
mcg/kg/min) titrated slowly have been asso-ROUTE ONSET PEAK DURATION
ciated with less reflex tachycardia than higherIV rapid 15 min 1–4 hr
initial doses

● Infusion can be abruptly discontinued orContraindications/Precautions
gradually tapered before discontinuation.Contraindicated in: Hypersensitivity to fenol-
Oral therapy with other antihypertensives candopam or sulfites; Concurrent beta blocker

therapy (will prevent reflex tachycardia). begin anytime after the blood pressure is sta-
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ble. Do not administer beta blockers concur- methohexital, methylprednisolone sodium
rently with fenoldopam. succinate, pantoprazole, pentobarbital, phe-

● Continuous Infusion: Diluent: Dilute 4 nytoin, prochlorperazine, sodium bicarbon-
ml (40 mg of drug) with 1000 ml, 2 ml (20 ate, thiopental.
mg of drug) with 500 ml, or 1 ml (10 mg of Patient/Family Teaching
drug) with 250 ml of 0.9% NaCl or D5W. In-

● Explain purpose of medication to patient.
fusion is stable for 24 hrs at room tempera-

● Advise patient to report headache or pain atture. Concentration: 40 mcg/ml. Rate: the injection site. FBased on patient’s weight (see Route/Dosage
Evaluation/Desired Outcomessection). Titrate to desired effect. Administer
● Decrease in blood pressure without the ap-via infusion pump to ensure accurate dosage

pearance of side effects.rate.
● Y-Site Compatibility: alfentanil, amikan-

cin, aminocaproic acid, amiodarone, ampi-
fentanyl buccal (fen-ta-nil)cillin/sulbactam, argatroban, atracurium, at-
Fentoraropine, azithromycin, aztreonam, butor-

phanol, calcium chloride, calcium gluconate, Classification
caspofungin, cefazolin, cefepime, cefotaxime, Therapeutic: opioid analgesics
ceftazidime, ceftizoxime, ceftriaxone, cefu- Pharmacologic: opioid agonists
roxime, chloramphenicol, cimetidine, cipro-

Schedule IIfloxacin, cisatracurium, clindamycin, cyclos-
porine, daptomycin, dexmedetomidine, Pregnancy Category C
digoxin, diltiazem, diphenhydramine, dobu-
tamine, dolasetron, dopamine, doxycycline, Indicationsdroperidol, enalaprilat, epinephrine, erta-

Management of breakthrough pain in cancerpenem, erythromycin, esmolol, famotidine,
patients already receiving and tolerant to opioidfentanyl, fluconazole, gentamicin, granise-
therapy for pain (60 mg/day of oral morphinetron, haloperidol, heparin, hydralazine, hy-
or equivalent).drocortisone sodium succinate, hydromor-
Actionphone, imipenem/cilastatin, inamrinone,

insulin, isoproterenol, labetalol, levofloxacin, Binds to opiate receptors in the CNS, altering the
lidocaine, linezolid, lorazepam, magnesium response to and perception of pain. Therapeu-
sulfate, mannitol, meperidine, metoclopram- tic Effects: Decrease in severity of break-
ide, metoprolol, metronidazole, micafungin, through pain.
midazolam, milrinone, morphine, nafcillin, Pharmacokineticsnalbuphine, naloxone, nicardipine, nitroglyc- Absorption: 65% absorbed from the buccalerin, nitroprusside, norepinephrine, ondan-

mucosa; 50% is absorbed transmucosally, re-setron, palonosetron, pancuronium, phenyl-
mainder is swallowed and is absorbed slowlyephrine, piperacillin/tazobactam, potassium
from the GI tract. Buccal absorption is en-chloride, potassium phosphate, procain-
hanced by an effervescent reaction in the doseamide, promethazine, propofol, propranolol,
form. Bioavailability is greater than transmucos-quinupristin/dalfopristin, ranitidine, remi-
al fentanyl (Actiq).fentanil, rocuronium, sufentanil, tacrolimus,
Distribution: Readily crosses the placenta andtheophylline, ticarcillin/clavulanate, tirofi-
enters breast milk.ban, tobramycin, trimethoprim/sulfamethox-
Protein Binding: 80–85%.azole, vancomycin, vasopressin, vecuronium,
Metabolism and Excretion: >90% metabo-verapamil, voriconazole.
lized by the liver and intestinal mucosa (CYP3A4● Y-Site Incompatibility: acyclovir, amino-
enzyme system; 7% excreted unchanged inphylline, amphotericin B, ampicillin, bume-
urine.tanide, cefoxitin, dexamethasone sodium
Half-life: 100 mcg tablet—2.6 hr; 200 mcgphosphate, diazepam, fosphenytoin, furo-

semide, ganciclovir, ketorolac, meropenem, tablet—4.4 hr; 100 mcg tablet—2.6 hr; 400
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mcg tablet—11.0 hr; 800 mcg tablet—11.7 Drug-Food: Grapefruit juice is a moderate
inhibitor of the CYP3A4 enzyme system; concur-hr.
rent use may � blood levels and the risk of res-

TIME/ACTION PROFILE (decreased pain) piratory and CNS depression. Careful monitor-
ing and dose adjustment is recommended.

ROUTE ONSET PEAK DURATION
Route/DosageBuccal 15 min 40–60 min 60 min
Buccal (Adults): 100 mcg, then titrated to
dose that provides adequate analgesia with tol-Contraindications/Precautions
erable side effects.Contraindicated in: Known intolerance or hy-

persensitivity; Acute/postoperative pain; Opioid Availability
non-tolerant patients; OB: Labor and delivery; Buccal tablets: 100 mcg, 200 mcg, 400 mcg,
OB: Lactation. 600 mcg, 800 mcg.
Use Cautiously in: Chronic obstructive pulmo-

NURSING IMPLICATIONSnary disease; History of substance abuse; Severe
renal/hepatic impairment, CYP3A4 inhibitors Assessment(use lowest effective starting dose); Bradyar-

● Monitor type, location, and intensity of pain
rhythmias; Geri: Patients >65 yr may be more before and 15 min after administration of
sensitive to effects and may have an � risk of buccal fentanyl.
adverse reactions; titrate dosage carefully; Pedi:

● Assess blood pressure, pulse, and respira-
Children <18 yr (safety not established). tions before and periodically during adminis-
Exercise Extreme Caution in: Head injuries/ tration. If respiratory rate is <10 min, assess
increased intracranial pressure. level of sedation. Physical stimulation may be

sufficient to prevent hypoventilation. Subse-Adverse Reactions/Side Effects
quent doses may need to be decreased. Pa-Opioid side effects increase with increased
tients tolerant to opioid analgesics are usuallydosage.
tolerant to the respiratory depressant effectsCNS: dizziness, drowsiness, headache, confu-
also.sion, depression, fatigue, insomnia, weakness.

● Monitor for application site reactions (pares-Resp: RESPIRATORY DEPRESSION, cough, dyspnea.
thesia, ulceration, bleeding, pain, ulcer, irri-GI: application site reactions, constipation,
tation). Reactions are usually self-limited andnausea, vomiting, abdominal pain, anorexia, di-
rarely require discontinuation.arrhea. F and E: dehydration, edema. Misc:

● Lab Test Considerations: May cause ane-physical dependence, psychological depen-
mia, neutropenia, thrombocytopenia, anddence.
leukopenia.

Interactions
● May cause hypokalemia, hypoalbuminemia,

Drug-Drug: CNS depressants, including oth- hypercalcemia, hypomagnesemia, and hypo-
er opioids, sedative/hypnotics, general an- natremia.
esthetics, phenothiazines, skeletal muscle

● Toxicity and Overdose: If an opioid an-
relaxants, sedating antihistamines, and al- tagonist is required to reverse respiratory de-
cohol may � CNS depression, hypoventilation pression or coma, naloxone (Narcan) is the
and hypotension. Concurrent use of agents antidote. Dilute the 0.4-mg ampule of nalox-
that induce CYP3A4 enzyme activity may � one in 10 ml of 0.9% NaCl and administer 0.5
analgesia. Concurrent use with CYP3A4 inhib- ml (0.02 mg) by direct IV push every 2 min.
itors including ritonavir, ketoconazole, For patients weighing <40 kg, dilute 0.1 mg
itraconazole, clarithromycin, nelfinavir, of naloxone in 10 ml of 0.9% NaCl for a con-
nefazodone, diltiazem, erythromycin, am- centration of 10 mcg/ml and administer 0.5
prenavir, aprepitant, fluconazole, fosam- mcg every 2 min. Use extreme caution when
prenavir, and verapamil may significantly � titrating dose in patients physically dependent
blood levels and � risk of respiratory and CNS on opioid analgesics to avoid withdrawal, sei-
depression; careful monitoring and dose adjust- zures, and severe pain. Duration of respira-
ment is recommended. Should not be used with- tory depression may be longer than duration
in 14 days of MAO inhibitors (may result in se- of opioid antagonist, requiring repeated
vere and unpredictable reactions). doses.
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Potential Nursing Diagnoses day occur, re-evaluate opioid dose for persis-
Acute pain (Indications) tent pain.
Risk for injury (Adverse Reactions) Patient/Family Teaching
Implementation ● Instruct patient to take fentanyl buccal exactly
● High Alert: Accidental overdosage of opioid as directed. Do not take more often than pre-

analgesics has resulted in fatalities. Before scribed, keep out of reach of children, pro-
administering, clarify all ambiguous orders; tect it from being stolen, and do not share
have second practitioner independently with others, even if they have the same symp- F
check original order and dose calculations. toms. Open blister pouch only when ready to

● Patients considered opioid-tolerant are those administer. Do not attempt to push tablet
who are taking ≥60 mg of oral morphine/day, through blister, may cause damage to tablet.
at least 25 mcg transdermal fentanyl/hr, 30 Open by tearing along perforations to sepa-
mg of oxycodone/day, 8 mg of hydromor- rate from blister card. Then bend blister unit
phone/day or an equianalgesic dose of anoth- on line where indicated. Blister backing
er opioid for ≥1 wk. should then be peeled to expose tablets. Use

● High Alert: Dose may be lethal to a child; immediately; do not store, may damage integ-
keep out of reach of children. rity of tablet. Tablets are not to be sucked,

● Do not substitute fentanyl buccal for fentanyl chewed or swallowed whole; this will reduce
oral transmucosal; doses are not equivalent. medication effectiveness. Place between

● Buccal: For patients not previously using cheek and gum above a molar and allow
transmucosal fentanyl, initial dose should be medication to dissolve, usually 14–25 min.
100 mcg. Titrate to provide adequate relief May cause bubbling sensation between teeth
while minimizing side effects. For patients and gum while tablet dissolves. Do not at-
switching from oral transmucosal fentanyl to tempt to split tablet. After 30 min, if remnants
fentanyl buccal, if transmucosal dose is 200– of tablet remain, swallow with glass of water.
400 mcg, switch to 100 mcg buccal; if tran- Advise patient to review Medication Guide
smucosal dose is 600–800 mcg, switch to each time fentanyl buccal is dispensed; new
200 mcg buccal; if transmucosal dose is information may be available. Advise patient
1200–1600 mcg, switch to 400 mcg buccal to notify health care professional if break-
fentanyl. through pain is not alleviated or worsens.

● Dose may be repeated once during a single ● Caution patient to make position changes
episode of breakthrough pain if not ade- slowly to minimize orthostatic hypotension.
quately relieved. Re-dose may occur 30 min ● Medication causes dizziness and drowsiness.
after start of administration of fentanyl buccal Advise patient to call for assistance during
and the same dose should be used. ambulation and transfer, and to avoid driving

● If more than one dose is required per break- or other activities requiring alertness until re-
through pain episode for several consecutive sponse to medication is known.
episodes, dose of maintenance opioid and ● Instruct patient to avoid concurrent use of al-
fentanyl buccal should be adjusted. To in- cohol or other CNS depressants, such as sleep
crease dose, use multiples of 100 mcg tablet, aids.
use two 100 mcg tablets (one on each side of ● Advise patient to notify health care profes-
mouth in buccal cavity). If unsuccessful in sional if sores on gums or inside cheek be-
controlling breakthrough pain episode, two come a problem.
100 mcg tablets may be placed on each side ● Instruct patient to notify health care profes-
of mouth in buccal cavity (four 100 mcg tab- sional before taking Rx, OTC, or herbal
lets). Titrate above 400 mcg by 200 mcg in- products.
crements. To reduce risk of overdose, pa- ● Advise patient to notify health care profes-
tients should have only one strength available sional if pregnancy is planned or suspected
at any one time. or if breastfeeding.

● Once a successful dose has been established, ● Inform patient if medication is no longer
if more than 4 breakthrough pain episodes/ needed they should contact Cephalon at

� = Canadian drug name.
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1-800-896-5855 or remove from blister pack Use Cautiously in: Bradyarrhythmias; Concur-
rent use of CNS active drugs; Chronic pulmonaryand flush any remaining product down toilet.
disease or predisposition to hypoventilation;Evaluation/Desired Outcomes
Hepatic or renal impairment; Geri: Elderly pa-

● Decrease in severity of pain during episodes
tients may be more sensitive to effects; OB, Pedi:of breakthrough pain in patients receiving Pregnancy or children <16 yr (safety not estab-long-acting opioids. lished).
Exercise Extreme Caution in: Increased

HIGH ALERT intracranial pressure or altered consciousness.

Adverse Reactions/Side Effectsfentanyl (oral
Includes effects seen with concurrent use oftransmucosal) (fen-ta-nil)
longer-acting opioids.Actiq
CNS: dizziness, drowsiness, abnormal thinking,

Classification confusion, hallucinations, headache, insomnia,
Therapeutic: opioid analgesics nervousness, weakness. EENT: abnormal vi-Pharmacologic: opioid agonists

sion. Resp: RESPIRATORY DEPRESSION, dyspnea. CV:
hypotension. GI: nausea, constipation, drySchedule II
mouth, vomiting. Derm: pruritus, rash, sweat-

Pregnancy Category C ing. Neuro: abnormal gait.

InteractionsIndications
Drug-Drug: Should not be used within 14 daysManagement of breakthrough cancer pain in of MAO inhibitors because of possible severe

patients with malignancies who are already re- and unpredictable reactions. Concurrent use of
ceiving and are tolerant to opioid therapy for other CNS depressants, including sedative/
their underlying cancer pain. hypnotics, antidepressants, other opioid

analgesics, skeletal muscle relaxants, se-Action
dating antihistamines, or alcohol may pro-Binds to opiate receptors in the CNS, altering re-
duce � sedation, hypoventilation, and hypo-sponse to and perception of pain. Therapeutic
tension. Concomitant use of CYP3A4Effects: Decreased pain.
inhibitors including ritonavir, ketocona-Pharmacokinetics zole, itraconazole, clarithromycin, nelfi-

Absorption: Initial rapid absorption (25%) navir, nefazodone, diltiazem, apretitant,
from buccal mucosa is followed by more pro- fluconazole, fosamprenavir, verapamil,
longed absorption (25%) from GI tract (com- and erythromycin may result in � plasma lev-
bined bioavailability 50%). els and � risk of CNS and respiratory depres-
Distribution: Highly lipid soluble; rapidly dis- sion. Administration of partial-antagonist
tributes to brain, heart, lungs, kidneys, and opioid analgesics or opioid antagonists
spleen, followed by slower distribution to mus- will precipitate withdrawal in physically depen-
cle and fat. dent patients. Buprenorphine, nalbuphine,
Metabolism and Excretion: Mostly metabo- or pentazocine may � analgesia.
lized by liver and intestinal mucosa; <7% ex- Drug-Food: Grapefruit juice is a moderate
creted unchanged in urine. inhibitor of the CYP3A4 enzyme system; concur-
Half-life: 7 hr. rent use may � blood levels and the risk of res-

piratory and CNS depression. Careful monitor-
TIME/ACTION PROFILE (analgesia) ing and dose adjustment is recommended.

Route/DosageROUTE ONSET PEAK DURATION
Transmucosal (Adults): Dose titration—Oral/tran- rapid 15–30 min several hrs
One 200 mcg Actiq unit dissolved in mouth (seesmucosal
Implementation section) over 15 min; addition-

Contraindications/Precautions al unit may be used 15 min after first unit is
Contraindicated in: Hypersensitivity; Manage- completed. If more than one unit is required per
ment of acute or postoperative pain; Opioid-na- episode (as evaluated over several episodes),
ive (nontolerant) patients; Lactation. dose may be increased as required to control
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pain. Optimal usage/titration should result in ● High Alert: Supplied in individually sealed
child-resistant foil pouches. Dose may be le-using no more than 4 units/day.
thal to a child; keep out of reach of children.Availability

● Transmucosal: Open the foil package im-Lozenge on a stick (berry flavor-sugar mediately before use. Instruct patient to place
free): 200 mcg, 400 mcg, 600 mcg, 800 mcg, unit in the mouth between the cheek and low-
1200 mcg, 1600 mcg. er gum, moving it from one side to the other

using the handle. Patient should suck, notNURSING IMPLICATIONS Fchew, the lozenge. If it is chewed and swal-
lowed, lower peak concentrations and lowerAssessment
bioavailability may occur. Instruct patient to● Monitor type, location, and intensity of pain
consume lozenge over 15-min period; longerbefore and 15 min after administration of
or shorter periods may be less efficacious. Iftransmucosal fentanyl.
signs of excessive opioid effects occur, re-

● Assess blood pressure, pulse, and respira-
move from patient’s mouth immediately andtions before and periodically during adminis-
decrease future doses.tration. If respiratory rate is <10 min, assess

● Initial dose for breakthrough pain should be
level of sedation. Physical stimulation may be 200 mcg. Six 200-mcg units should be pre-
sufficient to prevent hypoventilation. Subse- scribed and should be used before increasing
quent doses may need to be decreased by 25– to a higher dose. If one unit is ineffective, a
50%. Patients tolerant to opioid analgesics second unit may be started 15 min after the
are usually tolerant to the respiratory depres- completion of the first unit. Do not use more
sant effects also. than 2 units during a single episode of break-

● Toxicity and Overdose: If an opioid an- through pain during titration phase. With
tagonist is required to reverse respiratory de- each new dose during titration, 6 units should
pression or coma, naloxone (Narcan) is the be prescribed, allowing treatment of several

episodes of breakthrough pain. Adequateantidote. Dilute the 0.4-mg ampule of nalox-
dose is determined based on effective analge-one in 10 ml of 0.9% NaCl and administer 0.5
sia with acceptable side effects. Side effectsml (0.02 mg) by direct IV push every 2 min.
during titration period are usually greaterFor patients weighing <40 kg, dilute 0.1 mg
than after effective dose is determined.of naloxone in 10 ml of 0.9% NaCl for a con-

● Once an effective dose is determined, instructcentration of 10 mcg/ml and administer 0.5
patient to limit dose to 4 units/day. If >4mcg every 2 min. Use extreme caution when
units/day are required, consider increasingtitrating dose in patients physically dependent
the dose of the long-acting opioid.on opioid analgesics to avoid withdrawal, sei-

● Discontinue with a gradual decrease in dosezures, and severe pain. to prevent signs and symptoms of abrupt
Potential Nursing Diagnoses withdrawal.
Acute pain (Indications) ● To dispose of remaining unit, remove drug

matrix from handle by grasping with tissueRisk for injury (Adverse Reactions)
paper and separating with a twisting motion.Implementation Flush remaining drug matrix down toilet.

● High Alert: Accidental overdosage of opioid Drug remaining on handle may be removed
analgesics has resulted in fatalities. Before by placing under running warm water until
administering, clarify all ambiguous orders; dissolved. Dispose of drug-free handle ac-
have second practitioner independently cording to institutional protocol.
check original order and dose calculations.

● High Alert: Partially consumed units are no
● Patients considered opioid-tolerant are those longer protected by child-resistant pouch;

who are taking ≥60 mg of oral morphine/day, dose may still be fatal. A temporary child-re-
50 mcg transdermal fentanyl/hr, or an sistant storage bottle is provided for partially
equianalgesic dose of another opioid for ≥1 consumed units that cannot be disposed of
wk. properly.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching CNS depression. Therapeutic Effects: Supple-
● Instruct patient in proper use, storage, and ment in anesthesia. Decreased pain.

disposal of unit. Review Patient Leaflet de- Pharmacokinetics
scribing use of this medication with patient. Absorption: Well absorbed after IM adminis-
Advise patient to notify health care profes- tration.
sional if excessive opioid effects occur or if Distribution: Unknown.
>4 units/day are required to control pain. Metabolism and Excretion: Mostly metabo-

● Caution patient to make position changes lized by the liver, 10–25% excreted unchanged
slowly to minimize orthostatic hypotension. by the kidneys.

● Medication causes dizziness and drowsiness. Half-life: Children: Bolus dose—2.4 hr, long-
Advise patient to call for assistance during term continuous infusion—11–36 hr; Adults:
ambulation and transfer, and to avoid driving 2–4 hr (increased after cardiopulmonary by-
or other activities requiring alertness until re- pass and in geriatric patients).
sponse to medication is known.

● Instruct patient to avoid concurrent use of al- TIME/ACTION PROFILE (analgesia*)
cohol or other CNS depressants.

ROUTE ONSET PEAK DURATION● Inform patient that this drug may contain sug-
ar and may cause dry mouth. Advise patient to IM 7–15 min 20–30 min 1–2 hr

IV 1–2 min 3–5 min 0.5–1 hrmaintain good oral hygiene and have regular
dental exams. *Respiratory depression may last longer than analgesia

Evaluation/Desired Outcomes Contraindications/Precautions
● Decrease in severity of pain during episodes Contraindicated in: Hypersensitivity; Cross-

of breakthrough pain in patients receiving sensitivity among agents may occur; Known into-
long-acting opioids. lerance.

Use Cautiously in: Geriatric, debilitated, or
HIGH ALERT critically ill patients; Diabetes; Severe renal, pul-

monary or hepatic disease; CNS tumors; In-fentanyl (parenteral) creased intracranial pressure; Head trauma;
(fen-ta-nil) Adrenal insufficiency; Undiagnosed abdominal
Sublimaze pain; Hypothyroidism; Alcoholism; Cardiac dis-

ease (arrhythmias); Pregnancy and lactation.Classification
Therapeutic: opioid analgesics Adverse Reactions/Side Effects
Pharmacologic: opioid agonists CNS: confusion, paradoxical excitation/deliri-

um, postoperative depression, postoperativeSchedule II
drowsiness. EENT: blurred/double vision.

Pregnancy Category C Resp: APNEA, LARYNGOSPASM, allergic broncho-
spasm, respiratory depression. CV:
arrhythmias, bradycardia, circulatory depres-Indications
sion, hypotension. GI: biliary spasm, nausea/Analgesic supplement to general anesthesia;
vomiting. Derm: facial itching. MS: skeletal andusually with other agents (ultra–short-acting
thoracic muscle rigidity (with rapid IV infu-barbiturates, neuromuscular blocking agents,

and inhalation anesthetics) to produce bal- sion).
anced anesthesia. Induction/maintenance of an- Interactions
esthesia (with oxygen or oxygen/nitrous oxide Drug-Drug: Avoid use in patients who have re-
and a neuromuscular blocking agents). Neuro- ceived MAO inhibitors within the previous 14
leptanalgesia/neuroleptanesthesia (with or days (may produce unpredictable, potentially
without nitrous oxide). Supplement to regional/ fatal reactions). Concomitant use of CYP3A4
local anesthesia. Preoperative and postopera- inhibitors including ritonavir, ketocona-
tive analgesia. Unlabeled uses: Continuous IV zole, itraconazole, clarithromycin, nelfi-
infusion as part of PCA. navir, nefazodone, diltiazem, aprepitant,
Action fluconazole, fosamprenavir, verapamil,
Binds to opiate receptors in the CNS, altering the and erythromycin may result in � plasma lev-
response to and perception of pain. Produces els and � risk of CNS and respiratory depres-
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sion. Additive CNS and respiratory depression NURSING IMPLICATIONS
with other CNS depressants, including alco- Assessmenthol, antihistamines, antidepressants, other

● Monitor respiratory rate and blood pressuresedative/hypnotics, and other opioid anal- frequently throughout therapy. Report signifi-
gesics. � risk of hypotension with benzodi- cant changes immediately. The respiratory
azepines. Nalbuphine, buprenorphine, or depressant effects of fentanyl may last longer
pentazocine may � analgesia. than the analgesic effects. Initial doses of oth-
Drug-Food: Grapefruit juice is a moderate er opioids should be reduced by 25–33% of Finhibitor of the CYP3A4 enzyme system; concur- the usually recommended dose. Monitor
rent use may � blood levels and the risk of res- closely.
piratory and CNS depression. Careful monitor-

● Geri: Opioids have been associated with in-
ing and dose adjustment is recommended. creased risk of falls in geriatric patients. Ass-

ess risk and implement fall preventionRoute/Dosage
strategies.

Preoperative Use ● IV, IM: Assess type, location, and intensity of
IM, IV (Adults and Children >12 yr): 50– pain before and 30 min after IM administra-
100 mcg 30–60 min before surgery. tion or 3–5 min after IV administration when

fentanyl is used to treat pain.Adjunct to General Anesthesia
● Lab Test Considerations: May cause �IM, IV (Adults and Children >12 yr): Low

serum amylase and lipase concentrations.dose–minor surgery—2 mcg/kg. Moderate
● Toxicity and Overdose: Symptoms of tox-dose–major surgery—2–20 mcg/kg. High icity include respiratory depression, hypoten-dose–major surgery—20–50 mcg/kg. sion, arrhythmias, bradycardia, and asystole.

Atropine may be used to treat bradycardia. IfAdjunct to Regional Anesthesia
respiratory depression persists after surgery,IM, IV (Adults and Children >12 yr): 50–
prolonged mechanical ventilation may be re-100 mcg.
quired. If an opioid antagonist is required to

Postoperative Use (Recovery Room) reverse respiratory depression or coma, na-
IM, IV (Adults and Children >12 yr): 50– loxone (Narcan) is the antidote. Dilute the
100 mcg; may repeat in 1–2 hr. 0.4-mg ampule of naloxone in 10 ml of 0.9%

NaCl and administer 0.5 ml (0.02 mg) by di-General Anesthesia
rect IV push every 2 min. Pedi: For childrenIV (Adults and Children >12 yr): 50–100
and patients weighing <40 kg, dilute 0.1 mgmcg/kg (up to 150 mcg/kg).
of naloxone in 10 ml of 0.9% NaCl for a con-IV (Children 1–12 yr): 2–3 mcg/kg. centration of 10 mcg/ml and administer 0.5
mcg/kg every 2 min. Titrate dose to avoidSedation/Analgesia
withdrawal, seizures, and severe pain. Ad-IV (Adults and Children >12 yr): 0.5–1
ministration of naloxone in these circum-mcg/kg/dose, may repeat after 30–60 min.
stances, especially in cardiac patients, has re-IV (Children 1–12 yr): Bolus—1–2 mcg/kg/
sulted in hypertension and tachycardia,dose, may repeat at 30–60 min intervals. Con-
occasionally causing left ventricular failuretinuous infusion—1–5 mcg/kg/hr following
and pulmonary edema.bolus dose.

IV (Neonates): Bolus—0.5–3 mcg/kg/dose. Potential Nursing Diagnoses
Continuous infusion—0.5–2 mcg/kg/hr fol- Acute pain (Indications)
lowing bolus dose. Continuous infusion dur- Ineffective breathing pattern (Adverse Re-
ing ECMO—5–10 mcg/kg bolus followed by 1– actions)
5 mcg/kg/hr, may require up to 20 mcg/kg/hr Risk for injury (Side Effects)
after 5 days of therapy. Implementation
Availability (generic available) ● High Alert: Accidental overdosage of opioid
Injection: 0.05 mg/ml. In combination analgesics has resulted in fatalities. Before
with: droperidol (Innovar). See Appendix B. administering, clarify all ambiguous orders;

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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have second practitioner independently zole, levofloxacin, linezolid, lorazepam,
check original order, dose calculations, metoclopramide, midazolam, milrinone,
route of administration, and infusion pump morphine, nafcillin, nicardipine, nitroglycer-
programming. Do not confuse fentanyl with in, norepinephrine, oxaliplatin, pancuroni-
alfentanil or sufentanil. um, phenobarbital, potassium chloride, pro-

● Benzodiazepines may be administered before pofol, ranitidine, remifentanil, sargramostim,
or after administration of fentanyl to reduce scopolamine, vecuronium, vitamin B com-
the induction dose requirements, decrease plex with C.
the time to loss of consciousness, and pro- ● Additive Compatibility: bupivacaine, ropi-
duce amnesia. This combination may also in- vacaine.
crease the risk of hypotension. ● Additive Incompatibility: methohexital,

● High Alert: Opioid antagonists, oxygen, and pentobarbital, thiopental.
resuscitative equipment should be readily Patient/Family Teaching
available during the administration of fenta-

● Discuss the use of anesthetic agents and the
nyl. Fentanyl derivatives should be adminis- sensations to expect with the patient before
tered IV only in monitored anesthesia care surgery.
settings (operating room, emergency depart-

● Explain pain assessment scale to patient.
ment, ICU) with immediate access to life-sup-

● Caution patient to change positions slowly to
port equipment and should be administered minimize orthostatic hypotension. Geri: Geri-
only by personnel trained in resuscitation and atric patients may be a greater risk for ortho-
emergency airway management. static hypotension and, consequently, falls.
IV Administration Teach patient to take precautions until drug

effects have completely resolved.● Direct IV: Diluent: Administer undiluted.
● Medication causes dizziness and drowsiness.Concentration: 50 mcg/ml. Rate: Injec-

Advise patient to call for assistance duringtions should be administered slowly over 1–3
ambulation and transfer and to avoid drivingmin. Administer doses >5 mcg/kg over 5–10
or other activities requiring alertness for 24min. Slow IV administration may reduce the
hr after administration during outpatientincidence and severity of muscle rigidity,
surgery.bradycardia, or hypotension. Neuromuscular

● Instruct patient to avoid alcohol or other CNSblocking agents may be administered concur-
depressants for 24 hr after administration forrently to decrease chest wall muscle rigidity.
outpatient surgery.● Intermittent Infusion: Diluent: May be

diluted in D5W or 0.9% NaCl. Concentra- Evaluation/Desired Outcomes
tion: Up to 50 mcg/ml. Rate: see Direct IV. ● General quiescence.

● Syringe Compatibility: atracurium, atro- ● Reduced motor activity.
pine, chlorpromazine, cimetidine, dimenhy- ● Pronounced analgesia.
drinate, diphenhydramine, droperidol, hepa-
rin, hydromorphone, hydroxyzine, meperi- HIGH ALERT
dine, metoclopramide, midazolam, mor-
phine, perphenazine, prochlorperazine edi- fentanyl (transdermal)
sylate, promethazine, ranitidine, scopol- (fen-ta-nil)
amine. Duragesic

● Syringe Incompatibility: pantoprazole,
Classificationpentobarbital.
Therapeutic: opioid analgesics, anesthetic

● Y-Site Compatibility: abciximab, amiodar-
adjunctsone, amphotericin cholesteryl sulfate, arga-
Pharmacologic: opioid agoniststroban, atracurium, atropine, bivalirudin,

cisatracurium, dexamethasone sodium pho- Schedule II
sophate, diazepam, diltiazem, diphenhydra-

Pregnancy Category Cmine, dobutamine, dopamine, doxapram, en-
alaprilat, epinephrine, esmolol, etomidate,
fenoldopam, furosemide, haloperidol, hepa- Indications
rin, hydrocortisone sodium succinate, hydro- Moderate to severe chronic pain requiring con-
morphone, ketorolac, labetalol, lansopra- tinuous opioid analgesic therapy for an exten-
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ded time at a dosage of 25 mcg/hr or more of release of fentanyl from delivery system); Titra-
the transdermal system. Transdermal fentanyl is tion period (additional analgesics may be re-
not recommended for the control of postopera- quired); Pedi: Children (safety not established
tive, mild, or intermittent pain, nor should it be for children <2 yr; pediatric patients initiating
used for short term-pain relief. therapy at 25 mcg/hr should be opioid tolerant

and receiving at least 60 mg oral morphineAction
equivalents per day.Binds to opiate receptors in the CNS, altering the

response to and perception of pain. Therapeu- Adverse Reactions/Side Effects F
tic Effects: Decrease in severity of chronic CNS: confusion, sedation, weakness, dizziness,
pain. restlessness. Resp: APNEA, bronchoconstriction,

laryngospasm, respiratory depression. CV:Pharmacokinetics
bradycardia. GI: anorexia, constipation, dryAbsorption: Well absorbed (92% of dose)
mouth, nausea, vomiting. Derm: sweating, ery-through skin surface under transdermal patch,
thema. Local: application site reactions. MS:creating a depot in the upper skin layers. Re-
skeletal and thoracic muscle rigidity. Misc:lease from transdermal system into systemic cir-
physical dependence, psychological depen-culation increases gradually to a constant rate,
dence.providing continuous delivery for 72 hr.

Distribution: Crosses the placenta; enters Interactions
breast milk. Drug-Drug: Avoid use in patients who have re-
Metabolism and Excretion: Mostly metabo- ceived MAO inhibitors within the previous 14
lized by the liver (CYP3A4 enzyme system); 10– days (may produce unpredictable, potentially
25% excreted unchanged by the kidneys. fatal reactions). Concomitant use of CYP3A4
Half-life: 17 hr after removal of a single appli- inhibitors including ritonavir, ketocona-
cation patch, increases to 21 hr after removal of zole, itraconazole, clarithromycin, nelfi-
multiple patches (because of continued release navir, nefazodone, diltiazem, aprepitant,
from deposition of drug in skin layers). fluconazole, fosamprenavir, verapamil,

and erythromycin may result in � plasma lev-
TIME/ACTION PROFILE (decreased pain) els and � risk of CNS and respiratory depres-

sion. Levels and effectiveness may be � by
ROUTE ONSET PEAK DURATION

drugs that induce the CYP3A4 enzyme. �
Transdermal 6 hr† 12–24 hr 72 hr‡ CNS and respiratory depression with other CNS

depressants, including alcohol, antihista-†Achievement of blood levels associated with analgesia.
Maximal response and dose titration may take up to 6 days mines, antidepressants, sedative/hypnot-
‡While patch is worn ics, and other opioids.

Drug-Natural Products: Concomitant use ofContraindications/Precautions
kava kava, valerian, or chamomile can �Contraindicated in: Hypersensitivity to fenta-
CNS depression.nyl or adhesives; Known intolerance; Acute pain
Drug-Food: Grapefruit juice is a moderate(onset not rapid enough); Alcohol intolerance
inhibitor of the CYP3A4 enzyme system; concur-(small amounts of alcohol released into skin);
rent use may � blood levels and the risk of res-OB: Not recommeded during labor and delivery,
piratory and CNS depression. Careful monitor-avoid during lactation.
ing and dose adjustment is recommended.Use Cautiously in: Geri: Patients >60 yr, ca-

chectic or debilitated patients (dose reduction Route/Dosage
suggested because of altered drug disposition); Transdermal (Adults): 25 mcg/hr is the ini-
Diabetes; Patients with severe pulmonary or he- tial dose; patients who have not been receiving
patic disease; CNS tumors; Increased intra- opioids should receive not more that 25 mcg/
cranial pressure; Head trauma; Adrenal insuffi- hr. To calculate the dosage of transdermal fenta-
ciency; Undiagnosed abdominal pain; nyl required in patients who are already receiv-
Hypothyroidism; Alcoholism; Cardiac disease ing opioid analgesics, assess the 24-hr require-
(particularly bradyarrhythmias); Fever or situa- ment of currently used opioid. Using the
tions that increase body temperature (increases equianalgesic table in Appendix J, convert this to

� = Canadian drug name.
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an equivalent amount of morphine/24 hr. Con- inely if opioid use exceeds 2–3 days, unless
version to fentanyl transdermal may be accom- contraindicated.
plished by using the fentanyl conversion table ● Lab Test Considerations: May � plasma
(Appendix J). During dosage titration, addition- amylase and lipase levels.
al short-acting opioids should be available for ● Toxicity and Overdose: If an opioid an-
any breakthrough pain that may occur. Mor- tagonist is required to reverse respiratory de-
phine 10 mg IM or 60 mg PO q 4 hr (60 mg/24 pression or coma, naloxone (Narcan) is the
hr IM or 360 mg/24 hr PO) is considered to be antidote. Dilute the 0.4-mg ampule of nalox-
approximately equivalent to transdermal fenta- one in 10 ml of 0.9% NaCl and administer 0.5
nyl 100 mcg/hr. Transdermal patch lasts 72 hr ml (0.02 mg) by direct IV push every 2 min.
in most patients. Some patients require a new For patients weighing <40 kg, dilute 0.1 mg
patch every 48 hr. of naloxone in 10 ml of 0.9% NaCl for a con-
Transdermal (Adults >60 yr, Debilitated, centration of 10 mcg/ml and administer 0.5
or Cachectic Patients): Initial dose should be mcg/kg every 2 min. Titrate dose to avoid
25 mcg/hr unless previous opioid use was >135 withdrawal, seizures, and severe pain. Moni-
mg morphine PO/day (or other opioid equiva- tor patient closely; dose may need to be re-
lent). peated or may need to be administered as an

infusion because of long duration of actionAvailability (generic available)
Transdermal systems: 12.5 mcg/hr, 25 mcg/ despite removal of patch.
hr, 50 mcg/hr, 75 mcg/hr, 100 mcg/hr. Potential Nursing Diagnoses

Acute pain (Indications)NURSING IMPLICATIONS
Risk for injury (Side Effects)

Assessment Implementation
● Assess type, location, and intensity of pain be-

● High Alert: Accidental overdose of opioid
fore and 24 hr after application and periodi- analgesics has resulted in fatalities. Before
cally during therapy. Monitor pain frequently administering, clarify ambiguous orders;
during initiation of therapy and dose changes have second practitioner independently
to assess need for supplementary analgesics check original order and dose calculations.
for breakthrough pain.

● Duragesic-12 delivers 12.5 mcg/hr of fenta-
● Assess blood pressure, pulse, and respira- nyl. Use supplemental doses of short-actingtions before and periodically during adminis-

opioid analgesics to manage pain until relieftration. If respiratory rate is <10/min, assess
is obtained with the transdermal system. Pa-level of sedation. Physical stimulation may be
tients may continue to require supplementalsufficient to prevent significant hypoventila-
opioids for breakthrough pain. If >100 mcg/tion. Dose may need to be decreased by 25–
hr is required, use multiple transdermal50%. Initial drowsiness will diminish with
systems.continued use.

● Dose is titrated based on the patient’s report
● Prolonged use may lead to physical and psy-

of pain until adequate analgesia (50% reduc-chological dependence and tolerance. This
tion in patient’s pain rating on numerical orshould not prevent patient from receiving ad-
visual analogue scale or patient reports satis-equate analgesia. Most patients who receive
factory relief) is attained. Dose is determinedopioid analgesics for pain do not develop psy-
by calculating the previous 24-hr analgesicchological dependence.
requirement and converting to the equianal-● Progressively higher doses may be required
gesic morphine dose using Appendix J. Theto relieve pain with long-term therapy. It may
conversion ratio from morphine to transder-take up to 6 days after increasing doses to
mal fentanyl is conservative; 50% of patientsreach equilibrium, so patients should wear
may require a dose increase after initial ap-higher dose through 2 applications before in-
plication. Increase after 3 days based on re-creasing dose again.
quired daily doses of supplemental analge-● Assess bowel function routinely. Prevent con-
sics. Increases should be based on ratio of 45stipation with increased intake of fluids and
mg/24 hr of oral morphine to 12.5 mcg/hr in-bulk, and laxatives to minimize constipating

effects. Administer stimulant laxatives rout- crease in transdermal fentanyl dose.
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● Coadministration with nonopioid analgesics ● Advise patient that good oral hygiene, fre-
may have additive analgesic effects and per- quent mouth rinses, and sugarless gum or
mit lower opioid doses. candy may decrease dry mouth.

● To convert to another opioid analgesic, re- Evaluation/Desired Outcomes
move transdermal fentanyl system and begin

● Decrease in severity of pain without a signifi-
treatment with half the equianalgesic dose of cant alteration in level of consciousness, res-
the new analgesic in 12–18 hr. piratory status, or blood pressure.

● Medication should be discontinued gradually F
after long-term use to prevent withdrawal

ferrous fumarate, See IRONsymptoms.
SUPPLEMENTS.● Transdermal: Apply system to flat, nonirri-

tated, and nonirradiated site such as chest,
back, flank, or upper arm. If skin preparation

ferrous gluconate, See IRONis necessary, use clear water and clip, do not
SUPPLEMENTS.shave, hair. Allow skin to dry completely be-

fore application. Apply immediately after re-
moving from package. Do not alter the system

ferrous sulfate, See IRON(i.e., cut) in any way before application. Re-
SUPPLEMENTS.move liner from adhesive layer and press

firmly in place with palm of hand for 30 sec,
especially around the edges, to make sure
contact is complete. For continued use, re- fexofenadine
move used system and fold so that adhesive (fex-oh-fen-a-deen)edges are together. Flush system down toilet Allegraimmediately on removal. Apply new system to

Classificationa different site. Discard unused systems by re-
Therapeutic: allergy, cold, and coughmoving from pouch and flushing down toilet.
remedies, antihistamines

Patient/Family Teaching
Pregnancy Category C● Instruct patient in how and when to ask for

pain medication.
● Instruct patient in correct method for appli- Indications

cation and disposal of transdermal system. Relief of symptoms of seasonal allergic rhinitis.
Fatalities have occurred from children having Management of chronic idiopathic urticaria.
access to improperly discarded patches. May Action
be worn while bathing, showering, or Antagonizes the effects of histamine at peripher-
swimming. al histamine–1 (H1) receptors, including pruri-

● May cause drowsiness or dizziness. Caution tus and urticaria. Also has a drying effect on the
patient to call for assistance when ambulating nasal mucosa. Therapeutic Effects: De-
or smoking and to avoid driving or other ac- creased sneezing, rhinorrhea, itchy eyes, nose,
tivities requiring alertness until response to and throat associated with seasonal allergies.
medication is known. Decreased urticaria.

● Advise patient to change positions slowly to
Pharmacokineticsminimize dizziness.
Absorption: Rapidly absorbed after oral ad-● Caution patient to avoid concurrent use of al-
ministration.cohol or other CNS depressants with this
Distribution: Unknown.medication.
Metabolism and Excretion: 80% excreted in● Advise patient that fever, electric blankets,
urine, 11% excreted in feces.heating pads, saunas, hot tubs, and heated
Half-life: 14.4 hr (increased in renal impair-water beds increase the release of fentanyl

from the patch. ment).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



546 filgrastim

● Lab Test Considerations: Will causeTIME/ACTION PROFILE (antihistaminic
false-negative reactions on allergy skin tests;effect)
discontinue 3 days before testing.

ROUTE ONSET PEAK DURATION Potential Nursing Diagnoses
PO within 1 hr 2–3 hr 12–24 hr Ineffective airway clearance (Indications)

Risk for injury (Adverse Reactions)Contraindications/Precautions
ImplementationContraindicated in: Hypersensitivity.
● PO: Administer with food or milk to decreaseUse Cautiously in: Impaired renal function

GI irritation. Capsules and tablets should be(increased dosing interval recommended); OB,
taken with water or milk, not juice.Pedi: Pregnancy or lactation (safety not estab-

lished). Patient/Family Teaching
● Instruct patient to take medication as direct-Adverse Reactions/Side Effects

ed. Take missed doses as soon as remem-CNS: drowsiness, fatigue. GI: dyspepsia. Endo:
bered unless almost time for next dose.dysmenorrhea.

● Inform patient that drug may cause drowsi-Interactions ness, although it is less likely to occur than
Drug-Drug: Magnesium- and aluminum- with other antihistamines. Avoid driving or
containing antacids � absorption and may other activities requiring alertness until re-
decrease effectiveness. sponse to drug is known.
Drug-Food: Apple, orange, and grapefruit

● Instruct patient to contact health care profes-
juice � absorption and may decrease effec- sional if symptoms persist.
tiveness.

Evaluation/Desired Outcomes
Route/Dosage

● Decrease in allergic symptoms.
PO (Adults and Children ≥12 yr): 60 mg

● Decrease in urticaria.
twice daily, or 180 mg once daily.
PO (Children 2–11 yr): 30 mg twice daily.
PO (Children 6 months-2 yr): 15 mg twice filgrastim (fil-gra-stim)
daily. Neupogen, G-CSF, granulocyte

colony stimulating factorRenal Impairment
PO (Adults): 60 mg once daily as a starting Classification
dose. Therapeutic: colony-stimulating factors
PO (Children 6–11 yr): 30 mg once daily as a

Pregnancy Category Cstarting dose.

Availability (generic available) IndicationsTablets: 30 mg, 60 mg, 180 mg. Cost: Prevention of febrile neutropenia and associ-Generic—30 mg $49.97/90, 60 mg $99.97/90, ated infection in patients who have received180 mg $161.97/90. Suspension (raspber- bone marrow–depressing antineoplastics forry–cream): 30 mg/5 mL in 30-ml and 300-ml the treatment of nonmyeloid malignancies. Re-bottles. Cost: $59.07/300 ml. In combina- duction of time for neutrophil recovery and du-tion with: pseudoephedrine (Allegra-D). See ration of fever in patients undergoing inductionAppendix B. and consolidation chemotherapy for acute my-
elogenous leukemia. Reduction of time to neu-NURSING IMPLICATIONS
trophil recovery and sequelae of neutropenia in

Assessment patients with nonmyeloid malignancies under-
● Assess allergy symptoms (rhinitis, conjuncti- going myeloablative chemotherapy followed by

vitis, hives) before and periodically during bone marrow transplantation. Mobilization of
therapy. hematopoietic progenitor cells into peripheral

● Assess lung sounds and character of bronchi- blood for collection by leukapheresis. Manage-
al secretions. Maintain fluid intake of 1500– ment of severe chronic neutropenia. Unla-
2000 ml/day to decrease viscosity of sec- beled uses: Neutropenia associated with HIV
retions. infection.
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Action tation. Subsequent dosage is adjusted according
A glycoprotein, filgrastim binds to and stimu- to blood counts.
lates immature neutrophils to divide and differ-

Peripheral Blood Progenitor Cell Collec-entiate. Also activates mature neutrophils.
tion and TherapyTherapeutic Effects: Decreased incidence of
Subcut (Adults): 10 mcg/kg/day as a bolus orinfection in patients who are neutropenic from
continuous infusion for at least 4 days beforechemotherapy or other causes. Improved har-
first leukapheresis and continued until last leu-vest of progenitor cells for bone marrow trans-

Fkapheresis; dosage modification suggested ifplantation.
WBC >100,000 cells/mm3.Pharmacokinetics

Absorption: Well absorbed after subcut ad- Severe Chronic Neutropenia
ministration. Subcut (Adults): Congenital neutropenia—
Distribution: Unknown. 6 mcg/kg twice daily. Idiopathic/cyclical neu-
Metabolism and Excretion: Unknown. tropenia—5 mcg/kg daily (decrease if ANC re-
Half-life: 3.5 hr. mains >10,000/mm3).

TIME/ACTION PROFILE Availability
Injection: 300 mcg/ml in 1- and 1.6-ml vials.

ROUTE ONSET PEAK DURATION

IV, subcut unknown unknown 4 days† NURSING IMPLICATIONS
†Return of neutrophil count to baseline Assessment
Contraindications/Precautions ● Monitor heart rate, blood pressure, and res-
Contraindicated in: Hypersensitivity to filgras- piratory status before and periodically during
tim or Escherichia coli–derived proteins. therapy.
Use Cautiously in: Malignancy with myeloid ● Assess bone pain throughout therapy. Pain is
characteristics; Pre-existing cardiac disease; usually mild to moderate and controllable
Pregnancy, lactation, or children (safety not es- with nonopioid analgesics, but may require
tablished). treatment with opioid analgesics, especially

in patients receiving high-dose IV therapy.Adverse Reactions/Side Effects
● Lab Test Considerations: After chemo-Hemat: excessive leukocytosis. Local: pain,

therapy, obtain a CBC with differential, in-redness at subcut site. MS: medullary bone
cluding examination for the presence of blastpain.
cells, and platelet count before chemotherapyInteractions
and twice weekly during therapy to avoid leu-Drug-Drug: Simultaneous use with antineo-
kocytosis. Monitor ANC. A transient rise isplastics may have adverse effects on rapidly
seen 1–2 days after initiation of therapy, butproliferating neutrophils—avoid use for 24 hr
therapy should not be discontinued until ANCbefore and 24 hr after chemotherapy. Lithium
>10,000/mm3.may potentiate the release of neutrophils; con-

● After bone marrow transplant, the dailycurrent use should be undertaken cautiously.
dose is titrated by the neutrophil response.Route/Dosage When the ANC is >1000/mm3 for 3 consecu-

After Myelosuppressive Chemotherapy tive days, the dose should be reduced by 5
IV, Subcut (Adults): 5 mcg/kg/day as a single mcg/kg/day. If the ANC remains >1000/mm3

injection daily for up to 2 wk. Dosage may be in- for 3 or more consecutive days, filgrastim is
creased by 5 mcg/kg during each cycle of che- discontinued. If the ANC decreases to <1000/
motherapy, depending on blood counts. mm3, filgrastim should be resumed at 5 mcg/

kg/day.After Bone Marrow Transplantation
● For chronic severe neutropenia, monitorIV, Subcut (Adults): 10 mcg/kg/day as a 4- or

CBC with differential and platelet count twice24-hr IV infusion or as a continuous subcut in-
weekly during initial 4 wk of therapy and dur-fusion; initiate at least 24 hr after chemotherapy

and at least 24 hr after bone marrow transplan- ing 2 wk after any dose adjustment.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● May cause � platelet count and transient in- meperidine, mesna, methotrexate, metoclo-
creases in uric acid, LDH, and alkaline phos- pramide, mitoxantrone, morphine, nalbu-
phatase concentrations. phine, ondansetron, potassium chloride,

promethazine, ranitidine, sodium bicarbon-Potential Nursing Diagnoses
ate, streptozocin, ticarcillin/clavulanate, to-Risk for infection (Indications)
bramycin, trimethoprim/sulfamethoxazole,Acute pain (Side Effects)
vancomycin, vinblastine, vincristine, vinorel-

Implementation bine, zidovudine.
● Administer no earlier than 24 hr after cyto-

● Y-Site Incompatibility: amphotericin B,
toxic chemotherapy, at least 24 hr after bone cefepime, cefotaxime, cefoxitin, ceftizoxime,
marrow infusion, and not during the 24 hr ceftriaxone, cefuroxime, clindamycin, dacti-
before administration of chemotherapy. nomycin, etoposide, fluorouracil, furosem-

● Refrigerate; do not freeze. Do not shake. May ide, heparin, mannitol, methylprednisolone
warm to room temperature for up to 6 hr be- sodium succinate, metronidazole, mitomy-
fore injection. Discard if left at room temper- cin, piperacillin, prochlorperazine, thiotepa.
ature for >6 hr. Vial is for 1-time use only.

Patient/Family Teaching
● Subcut: If dose requires >1 ml of solution,

● Home Care Issues: Instruct patient on cor-may be divided into 2 injection sites.
rect technique and proper disposal for home

● May also be administered as a continuous
administration. Caution patient not to reusesubcut infusion over 24 hr after bone marrow
needle, vial, or syringe. Provide patient with atransplantation.
puncture-proof container for needle and sy-IV Administration ringe disposal.

● Continuous Infusion: Diluent: Dilute in
Evaluation/Desired OutcomesD5W. Refrigerate; do not freeze. Do not
● Decreased incidence of infection in patientsshake. May warm to room temperature for up

who receive bone marrow–depressing anti-to 6 hr before injection. Vial is for 1-time use
neoplastics.only. Concentration: Dilute to a final con-

● Reduction of duration and sequelae of neu-centration of at least 15 mcg/ml. If the final
tropenia after bone marrow transplantation.concentration is <15 mcg/ml, human albu-

● Reduction of the incidence and duration ofmin in a concentration of 2 mg/ml must be
sequelae of neutropenia in patients with se-added to D5W before filgrastim to prevent ad-
vere chronic neutropenia.sorption of the components of the drug deliv-

● Improved harvest of progenitor cells for boneery system. Rate: After chemotherapy dose
marrow transplantation.is administered via infusion over 15–60 min.

● After chemotherapy dose may also be ad-
ministered as a continuous infusion. finasteride (fi-nas-teer-ide)

● After bone marrow transplant, dose should Propecia, Proscarbe administered as an infusion over 4 or 24
hr. Classification

Therapeutic: hair regrowth stimulants● Y-Site Compatibility: acyclovir, allopuri-
Pharmacologic: androgen inhibitorsnol, amikacin, aminophylline, ampicillin,

ampicillin/sulbactam, aztreonam, bleomycin,
Pregnancy Category Xbumetanide, buprenorphine, butorphanol,

calcium gluconate, carboplatin, carmustine,
Indicationscefazolin, cefotetan, ceftazidime, chlorpro-
Benign prostatic hyperplasia (BPH); can bemazine, cimetidine, cisplatin, cyclophospha-
used with doxazosin. Androgenetic alopeciamide, cytarabine, dacarbazine, daunorubi-
(male pattern baldness) in men only.cin, dexamethasone, diphenhydramine,

doxorubicin, doxycycline, droperidol, enala- Action
prilat, famotidine, floxuridine, fluconazole, Inhibits the enzyme 5-alpha-reductase, which is
fludarabine, ganciclovir, granisetron, halo- responsible for converting testosterone to its
peridol, hydrocortisone, hydromorphone, potent metabolite 5-alpha-dihydrotestosterone
idarubicin, ifosfamide, leucovorin calcium, in prostate, liver, and skin; 5-alpha-dihydrotes-
lorazepam, mechlorethamine, melphalan, tosterone is partially responsible for prostatic
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hyperplasia and hair loss. Therapeutic Ef- straining to start flow, dysuria, urgency) be-
fects: Reduced prostate size with associated de- fore and periodically during therapy.
crease in urinary symptoms. Decreases hair ● Digital rectal examinations should be per-
loss; promotes hair regrowth. formed before and periodically during thera-

py for BPH.Pharmacokinetics
● Lab Test Considerations: Serum pros-Absorption: Well absorbed after oral adminis-

tration (63%). tate-specific antigen (PSA) concentrations,
Distribution: Enters prostatic tissue and which are used to screen for prostate cancer, F
crosses the blood-brain barrier. Remainder of may be evaluated before and periodically
distribution not known. during therapy. Finasteride may cause a � in
Protein Binding: 90%. serum PSA levels.
Metabolism and Excretion: Mostly metabo-
lized; 39% excreted in urine as metabolites; Potential Nursing Diagnoses
57% excreted in feces. Impaired urinary elimination (Indications)Half-life: 6 hr (range 6–15 hr; slightly in-
creased in patients >70 yr). Implementation
TIME/ACTION PROFILE (reduction in dihy- ● PO: Administer once daily with or without
drotestosterone levels†) meals.

ROUTE ONSET PEAK DURATION
Patient/Family Teaching

PO rapid 8 hr 2 wk
● Instruct patient to take finasteride as direct-

†Clinical effects as noted by urinary tract symptoms and ed, even if symptoms improve or are un-
hair regrowth may not be evident for several months and changed. At least 6–12 mo of therapy may be
remain for 4 mo after discontinuation necessary to determine whether or not an in-
Contraindications/Precautions dividual will respond to finasteride.
Contraindicated in: Hypersensitivity; Women. ● Inform patient that the volume of ejaculate
Use Cautiously in: Patients with hepatic im- may be decreased during therapy but that this
pairment or obstructive uropathy. will not interfere with normal sexual function.
Adverse Reactions/Side Effects Sexual dysfunction side effects will diminish
GU: decreased libido, decreased volume of eja- over time.
culate, erectile dysfunction. ● Caution patient that finasteride poses a poten-

tial risk to a male fetus. Women who are preg-Interactions
nant or may become pregnant should avoidDrug-Drug: None noted.
exposure to semen of a partner taking finast-Route/Dosage
eride and should not handle crushed finaster-PO (Adults): BPH—5 mg once daily (Pros-
ide because of the potential for absorption.car); androgenetic alopecia—1 mg/day

● Emphasize the importance of periodic follow-(Propecia).
up exams to determine whether a clinical re-Availability (generic available)
sponse has occurred.Tablets: 1 mg (Propecia), 5 mg (Proscar).

Cost: Propecia—1 mg $177.97/90;
Evaluation/Desired OutcomesGeneric—5 mg $199.98/90.
● Decrease in urinary symptoms of benign

prostatic hyperplasia.NURSING IMPLICATIONS
● Hair regrowth in androgenetic alopecia. Evi-Assessment dence of hair growth usually requires 3 mo or

● Assess for symptoms of prostatic hyperplasia
longer. Continued use is recommended to(urinary hesitancy, feeling of incomplete
sustain benefit. Withdrawal leads to reversalbladder emptying, interruption of urinary
of effect within 12 mo.stream, impairment of size and force of uri-

nary stream, terminal urinary dribbling,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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stiffness in affected joints before and periodi-flavocoxid (fla-vo-cox-id) cally during therapy.
Limbrel

Potential Nursing Diagnoses
Classification Chronic pain (Indications)
Therapeutic: nonopioid analgesics

ImplementationPharmacologic: flavanoids
● PO: Administer flavocoxid twice daily.

Pregnancy Category UK Patient/Family Teaching
● Instruct patient to take flavocoxid as directed.

Indications Do not increase does without consulting
Dietary management of osteoarthritis; consid- health care professional.
ered to be a medical food product.

Evaluation/Desired Outcomes
Action

● Decrease in pain and stiffness, and improved
Anti-inflammatory and analgesic properties re- mobility in patients with osteoarthritis.
lated to inhibition of prostaglandin synthesis by
inhibiting cyclo-oxygenase (not COX-2 selec-
tive) and other mediators of inflammation. flecainide (flek-a-nide)
Therapeutic Effects: Decreased pain/inflam- Tambocor
mation associated with osteoarthritis, with im- Classification
proved mobility. Therapeutic: antiarrhythmics (class IC)
Pharmacokinetics

Pregnancy Category CAbsorption: Some intestinal conversion prior
to absorption, remainder unknown.

IndicationsDistribution: Unknown.
Life-threatening ventricular arrhythmias, in-Metabolism and Excretion: Mostly metabo-
cluding ventricular tachycardia. Supraventricu-lized by the liver.
lar tachyarrhythmias including: Paroxysmal su-Half-life: Unknown.
praventricular tachycardia (PSVT), Paroxysmal
atrial fibrillation/flutter (PAF). UnlabeledTIME/ACTION PROFILE (analgesic effect)
uses: Single dose treatment of atrial fibrillation.

ROUTE ONSET PEAK DURATION Action
PO within 1–2 hr unknown 12 hr Slows conduction in cardiac tissue by altering

transport of ions across cell membranes. Ther-
Contraindications/Precautions apeutic Effects: Suppression of arrhythmias.
Contraindicated in: Hypersensitivity; Preg-

Pharmacokineticsnancy, lactation or children <18 yr.
Absorption: Well absorbed from the GI tractUse Cautiously in: History of GI bleeding.
following oral administration.

Adverse Reactions/Side Effects Distribution: Widely distributed.
CV: � blood pressure, � in varicose veins. Metabolism and Excretion: Mostly metabo-
GI: GI upset. Derm: psoriasis. lized by liver; 30% excreted unchanged by

kidneys.Interactions
Half-life: 11–14 hr.Drug-Drug: None noted.

Route/Dosage TIME/ACTION PROFILE (antiarrhythmic
PO (Adults): 250 mg every 12 hr (up to 250 effects)
mg three times daily has been used).

ROUTE ONSET PEAK DURATIONAvailability
PO days days–weeks 12 hrCapsules: 250 mg.

Contraindications/PrecautionsNURSING IMPLICATIONS
Contraindicated in: Hypersensitivity; Cardio-

Assessment genic shock.
● Assess pain (note type, location, and intensi- Use Cautiously in: CHF (dosage reduction

ty), range of motion, degree of swelling, and may be required); Pre-existing sinus node dys-
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function or 2nd- or 3rd-degree heart block Atrial Fibrillation (unlabeled)
(without a pacemaker); Renal impairment PO (Adults): 200 mg or 300 mg single dose.
(dosage reduction required if CCr <35 ml/

Availability (generic available)min); Pregnancy, lactation, or children (safety
Tablets: 50 mg, 100 mg, 150 mg.not established).

Adverse Reactions/Side Effects NURSING IMPLICATIONS
CNS: dizziness, anxiety, fatigue, headache, men-

Assessmenttal depression. EENT: blurred vision, visual dis- F
● Monitor ECG or Holter monitor prior to andturbances. CV: ARRHYTHMIAS, CHEST PAIN, CHF. GI:

periodically during therapy. May cause QRSanorexia, constipation, drug-induced hepatitis,
widening, PR prolongation, and QT prolon-nausea, stomach pain, vomiting. Derm: rashes.
gation.Neuro: tremor.

● Monitor blood pressure and pulse periodi-
Interactions cally during therapy.
Drug-Drug: � risk of arrhythmias with other

● Monitor intake and output ratios and daily
antiarrhythmics, including calcium channel weight. Assess patient for signs of CHF (pe-
blockers. Disopyramide, beta blockers, or ripheral edema, rales/crackles, dyspnea,
verapamil may have � myocardial depressant weight gain, jugular venous distention).
effects; combination use should be undertaken

● Lab Test Considerations: Evaluate renal,
cautiously. Amiodarone doubles serum fle- pulmonary, and hepatic functions and CBC
cainide levels (� flecainide dose by 50%). In- periodically on patients receiving long-term
creases serum digoxin levels by a small amount therapy. Flecainide should be discontinued if
(15–25%). Concurrent beta blocker therapy bone marrow depression occurs.
may cause � levels of beta blocker and flecain-

● May cause � in serum alkaline phosphatase
ide. Alkalinizing agents promote reabsorp- during prolonged therapy.
tion, � blood levels, and may cause toxicity.

● Toxicity and Overdose: Therapeutic
Acidifying agents � renal elimination and blood levels range from 0.2 to 1.0 mcg/ml.
may � effectiveness of flecainide (if urine pH Monitor plasma trough levels frequently dur-
<5). ing dose adjustment in patients with severe
Drug-Food: Foods that � urine pH to >7 renal or hepatic disease or in patients with
result in � levels (strict vegetarian diet). CHF and moderate renal impairment.
Foods or beverages that � urine pH to <5

Potential Nursing Diagnoses� renal elimination and may � effectiveness
Decreased cardiac output (Adverse Reactions)of flecainide (acidic juices).
ImplementationRoute/Dosage
● Previous antiarrhythmic therapy (except lido-

Ventricular Tachycardia caine) should be withdrawn 2–4 half-lives
before starting flecainide.PO (Adults): 100 mg q 12 hr initially, in-

● Therapy should be initiated in a hospital set-creased by 50 mg bid until response is obtained
ting to monitor for increase in arrhythmias.or maximum total daily dose of 400 mg is

● Dose adjustments should be at least 4 daysreached. Some patients may require q 8 hr
apart because of the long half-life of fle-dosing.
cainide.Renal Impairment

● PO: May be administered with meals if GI ir-PO (Adults): CCr <35 ml/min—100 mg once ritation becomes a problem.
a day or 50 mg q 12 hr initially; further dosing

Patient/Family Teachingon the basis of frequent blood level monitoring.
● Instruct patient to take medication around

PSVT/PAF the clock as directed at evenly spaced inter-
PO (Adults): 50 mg q 12 hr initially, increased vals, even if feeling better. Take missed doses
by 50 mg bid until response is obtained or maxi- as soon as remembered if within 6 hr; omit if
mum total daily dose of 300 mg is reached. remembered later. Gradual dosage reduction
Some patients may require q 8 hr dosing. may be necessary.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● May cause dizziness or visual disturbances. skin, eye, and peritoneum. Excreted in breast
milk.Caution patient to avoid driving and other ac-
Metabolism and Excretion: >80% excretedtivities requiring alertness until response to
unchanged by the kidneys; <10% metabolizedmedication is known.
by the liver.● Advise patient to notify health care profes-
Half-life: Premature neonates: 46–74 hr; Chil-sional of medication regimen prior to treat-
dren: 19–25 hr (PO) and 15–17 hr (IV);ment or surgery.
Adults: 30 hr (increased in renal impairment).

● Instruct patient to notify health care profes-
sional if chest pain, shortness of breath, or TIME/ACTION PROFILE (blood levels)
diaphoresis occurs.

ROUTE ONSET PEAK DURATION
● Advise patient to carry identification describ-

PO unknown 2–4 hr 24 hring disease process and medication regimen
IV rapid end of in- 24 hrat all times. fusion

● Emphasize the importance of follow-up
exams to monitor progress. Contraindications/Precautions

Contraindicated in: Hypersensitivity to fluco-Evaluation/Desired Outcomes
nazole or other azole antifungals; Concurrent

● Decrease in frequency of life-threatening ven-
use with pimozide.tricular arrhythmias. Use Cautiously in: Renal impairment (dose

● Decrease in supraventricular tachyar- reduction required if CCr <50 ml/min); Geri:
rhythmias. Increased risk of adverse reactions (rash, vom-

iting, diarrhea, seizures); consider age-related
decrease in renal function in determining dose;fluconazole (floo-kon-a-zole) Underlying liver disease; OB, Pedi: Pregnancy,Diflucan lactation, or children (safety not established).

Classification Adverse Reactions/Side Effects
Therapeutic: antifungals (systemic) Incidence of adverse reactions is increased in

HIV patients.Pregnancy Category C
CNS: headache, dizziness, seizures. GI: HEPATO-
TOXICITY, abdominal discomfort, diarrhea, nau-Indications
sea, vomiting. Derm: exfoliative skin disordersPO, IV: Fungal infections caused by susceptible including STEVENS-JOHNSON SYNDROME. Endo: hypo-

organisms, including: Oropharyngeal or esoph- kalemia, hypertriglyceridemia. Misc: allergic
ageal candidiasis, Serious systemic candidal in- reactions, including ANAPHYLAXIS.
fections, Urinary tract infections, Peritonitis,

InteractionsCryptococcal meningitis. Prevention of candi-
Drug-Drug: � activity of warfarin. Rifam-diasis in patients who have undergone bone
pin, rifabutin, and isoniazid � levels. Flu-marrow transplantation. PO: Single-dose oral
conazole at doses >200 mg/day may inhibit thetreatment of vaginal candidiasis. Unlabeled CYP3A4 enzyme system and effect the activity ofuses: Prevention of recurrent vaginal yeast in- drugs metabolized by this system. � hypoglyce-

fections. mic effects of tolbutamide, glyburide, or
Action glipizide. � levels and risk of toxicity from
Inhibits synthesis of fungal sterols, a necessary cyclosporine, rifabutin, tacrolimus, theo-

phylline, zidovudine, alfentanil, and phe-component of the cell membrane. Therapeutic
nytoin. � levels and effects of benzodiaze-Effects: Fungistatic action against susceptible
pines, zolpidem, bispirone, nisoldipine,organisms. May be fungicidal in higher concen-
tricyclic antidepressants, and losartan. Maytrations. Spectrum: Cryptococcus neofor-
� risk of bleeding with warfarin. May antago-mans, Candida, spp.
nize effects of amphotericin B.Pharmacokinetics
Route/DosageAbsorption: Well absorbed after oral adminis-

tration. Oropharyngeal Candidiasis
Distribution: Widely distributed, good pene- PO, IV (Adults): 200 mg initially, then 100 mg
tration into CSF, saliva, sputum, vaginal fluid, daily for at least 2 wk.
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PO, IV (Children >14 days): 6 mg/kg initial- PO, IV (Children >14 days): 10–12 mg/kg/
ly, then 3 mg/kg/day for at least 2 wk. day, not to exceed 600 mg/day.
PO, IV (Neonates <14 days, 30–36 weeks Renal Impairment
gestation): same dose as older children except PO, IV (Adults): CCr 11–50 ml/min—50% of
frequency is q 48 hr; Premature neonates <29 the usual dose.
weeks gestation: 5–6 mg/kg/dose q 48–72 hr.

Availability (generic available)
Esophageal Candidiasis Tablets: 50 mg, 100 mg, 150 mg, 200 mg.
PO, IV (Adults): 200 mg initially, then 100 mg Cost: Generic—100 mg $109.99/30, 150 mg F
once daily for at least 3 wk (up to 400 mg/day). $167.19/12, 200 mg $247.57/30. Oral sus-
PO, IV (Children >14 days): 6 mg/kg initial- pension (orange flavor): 10 mg/ml in 35-ml
ly, then 3–12 mg/kg/day for at least 3 wk. bottle, 40 mg/ml in 35-ml bottle. Cost: $25.99/
PO, IV (Neonates <14 days, 30–36 weeks 35 ml. Premixed infusion: 2 mg/ml in 100- or
gestation): same dose as older children except 200-ml bottles/containers.
frequency is q 48 hr; Premature neonates <29
weeks gestation: 5–6 mg/kg/dose q 48–72 hr. NURSING IMPLICATIONS
Vaginal Candidiasis Assessment
PO (Adults): 150-mg single dose; prevention ● Assess infected area and monitor CSF cultures
of recurrence (unlabeled)—150 mg daily for 3 before and periodically during therapy.
days then weekly for 6 mo. ● Specimens for culture should be taken before

instituting therapy. Therapy may be startedSystemic Candidiasis
before results are obtained.PO, IV (Adults): 400 mg/day initially, then

● Lab Test Considerations: Monitor BUN200–800 mg/day for 28 days.
and serum creatinine before and periodicallyPO, IV (Children >14 days): 6–12 mg/kg/
during therapy; patients with renal dysfunc-day for 28 days.
tion will require dose adjustment.PO, IV (Neonates <14 days, 30–36 weeks

● Monitor liver function tests before and peri-gestation): same dose as older children except
odically during therapy. May cause � AST,frequency is q 48 hr; Premature neonates <29
ALT, serum alkaline phosphate, and bilirubinweeks gestation: 5–6 mg/kg/dose q 48–72 hr.
concentrations.

Cryptococcal Meningitis
Potential Nursing DiagnosesPO, IV (Adults): Treatment—400 mg once
Risk for infection (Indications)daily until favorable clinical response, then

200–800 mg once daily for at least 10–12 wk Implementation
after clearing of CSF; change to oral therapy as ● Do not confuse Diflucan (fluconazole) with
soon as possible. Suppressive therapy—200 Diprivan (propofol).
mg once daily. ● PO: Shake oral suspension well before ad-
PO, IV (Children >14 days): 12 mg/kg/day ministration.
initially, then 6–12 mg/kg/day for at least 10–12 IV Administration
wk after clearing of CSF; change to oral therapy

● Intermittent Infusion: Diluent: Premixed
as soon as possible. Suppressive therapy—6 infusions are pre-diluted and ready to use. Do
mg/kg/day. not unwrap until ready to use. Do not admin-PO, IV (Neonates <14 days, 30–36 weeks ister solution that is cloudy or has a precipi-gestation): same dose as older children except tate. Check for leaks by squeezing inner bag.
frequency is q 48 hr; Premature neonates <29 If leaks are found, discard container as unst-
weeks gestation: 5–6 mg/kg/dose q 48–72 hr. erile. Concentration: 2 mg/ml. Rate: In-
Prevention of Candidiasis after Bone fuse over 1–2 hr. Do not exceed a rate of 200
Marrow Transplant mg/hr. Pedi: For children receiving doses >6
PO, IV (Adults): 400 mg once daily; begin sev- mg/kg/day, give over 2 hours.
eral days before procedure if severe neutrope- ● Y-Site Compatibility: acyclovir, aldesleu-
nia is expected, and continue for 7 days after kin, amifostine, amikacin, aminophylline,
ANC >1000/mm3. amiodarone, anidulafungin, ampicillin/sul-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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bactam, atropine, aztreonam, benztropine, dark urine, or pale stools) occur, if unusual
bivalirudin, bumetanide, calcium chloride, bruising or bleeding occur, or if no improve-
caspofungin, cefazolin, cefepime, cefoxitin, ment is seen within a few days of therapy.
ceftizoxime, cimetidine, cisatracurium, cyc- Evaluation/Desired Outcomeslosporine, daptomycin, dexamethasone sodi-

● Resolution of clinical and laboratory indica-um phosphate, dexmedetomidine, diltiazem,
tions of fungal infections. Full course of ther-diphenhydramine, dobutamine, docetaxel,
apy may require weeks or months of treat-dopamine, doxorubicin liposome, doxycy-
ment after resolution of symptoms.cline, droperidol, drotrecogin, enalaprilat,

● Prevention of candidiasis in patients whoepinephrine, ertapenem, esmolol, etoposide
have undergone bone marrow transplan-phosphate, famotidine, fenoldopam, fentanyl,
tation.filgrastim, fludarabine, foscarnet, ganciclo-

● Decrease in skin irritation and vaginal dis-vir, gemcitabine, gentamicin, granisetron,
comfort in patients with vaginal candidiasis.heparin, hydrocortisone, hydromorphone,
Diagnosis should be reconfirmed withinsulin, isoproterenol, immune glogulin, ke-
smears or cultures before a second course oftorolac, labetalol, lansoprazole, leucovorin,
therapy to rule out other pathogens associ-levofloxacin, lidocaine, linezolid, lorazepam,
ated with vulvovaginitis. Recurrent vaginal in-melphanan, magnesium sulfate, meperidine,
fections may be a sign of systemic illness.meropenem, methylprednisolone sodium

succinate, metoclopramide, metoprolol, me-
tronidazole, midazolam, morphine, nafcillin,

fludrocortisonenitroglycerin, nitroprusside, norepinephrine,
(floo-droe-kor-ti-sone)ondansetron, paclitaxel, palonosetron, pan-
Florinefcuronium, pemetrexed, penicillin G potassi-

um, phenytoin, phytonadione, piperacillin/ Classification
tazobactam, potassium chloride, procain- Therapeutic: hormones
amide, prochlorperazine, promethazine, Pharmacologic: corticosteroids (mineralo-
propofol, propranolol, quinapristin-dalfo- corticoid)
pristin, ranitidine, remifentanil, sargramos-

Pregnancy Category Ctim, sodium bicarbonate, tacrolimus, tenipo-
side, theophylline, thiotepa, ticarcillin/

Indicationsclavulanate, tigecycline, tirofiban, tobramy-
Sodium loss and hypotension associated withcin, vancomycin, vasopressin, vecuronium,
adrenocortical insufficiency (given with hydro-verapamil, vinorelbine, voriconazole, zido-
cortisone or cortisone). Management of sodiumvudine.

● Y-Site Incompatibility: amphotericin B, loss due to congenital adrenogenital syndrome
amphotericin B cholesteryl sulfate, ampicil- (congenital adrenal hyperplasia). Unlabeled
lin, calcium gluconate, cefotaxime, ceftriax- uses: Idiopathic orthostatic hypotension (with
one, cefuroxime, chloramphenicol, clinda- increased sodium intake). Type IV renal tubular
mycin, diazepam, digoxin, furosemide, acidosis.
haloperidol, hydroxyzine, imipenem/cilasta- Actiontin, pantoprazole, pentamidine, trimetho-

Causes sodium reabsorption, hydrogen and po-prim/sulfamethoxazole.
tassium excretion, and water retention by its ef-

Patient/Family Teaching fects on the distal renal tubule. Therapeutic
● Instruct patient to take medication as direct- Effects: Maintenance of sodium balance and

ed, even if feeling better. Doses should be tak- blood pressure in patients with adrenocortical
en at the same time each day. Take missed insufficiency.
doses as soon as remembered, but not if al-

Pharmacokineticsmost time for next dose. Do not double doses.
Absorption: Well absorbed following oral ad-● Instruct patient to notify health care profes-
ministration.sional if skin rash, abdominal pain, fever, or
Distribution: Widely distributed; probably en-diarrhea becomes pronounced, if signs and
ters breast milk.symptoms of liver dysfunction (unusual fa-

tigue, anorexia, nausea, vomiting, jaundice, Protein Binding: High.
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Metabolism and Excretion: Mostly metabo- NURSING IMPLICATIONS
lized by the liver. AssessmentHalf-life: 3.5 hr.

● Monitor blood pressure periodically during
therapy. Report significant changes. Hypoten-TIME/ACTION PROFILE (mineralocorticoid
sion may indicate insufficient dose.activity)

● Monitor for fluid retention (weigh daily, ass-
ROUTE ONSET PEAK DURATION ess for edema, and auscultate lungs for rales/

Fcrackles).PO unknown unknown 1–2 days
● Monitor patients with Addison’s disease

Contraindications/Precautions closely and stop treatment if a significant in-
Contraindicated in: Hypersensitivity. crease in weight or blood pressure, edema,

or cardiac enlargement occurs. Patients withUse Cautiously in: CHF; Addison’s disease
Addison’s disease are more sensitive to the(patients may have exaggerated response);
action of fludrocortisone and may have an ex-Pregnancy, lactation, or children (safety not es-
aggerated response.tablished).

● Lab Test Considerations: Monitor serumAdverse Reactions/Side Effects
electrolytes periodically during therapy. Flu-CNS: dizziness, headache. CV: CHF, arrhythmias,
drocortisone causes � serum potassiumedema, hypertension. GI: anorexia, nausea. levels.Endo: adrenal suppression, weight gain. F and

Potential Nursing DiagnosesE: hypokalemia, hypokalemic alkalosis. MS: ar-
Deficient fluid volume (Indications)thralgia, muscular weakness, tendon contrac-
Excess fluid volume (Side Effects)tures. Neuro: ascending paralysis. Misc: hy-

persensitivity reactions. Implementation
● PO: Tablets are scored and may be broken ifInteractions

dose adjustment is necessary.Drug-Drug: Use with thiazide or loop di-
uretics, piperacillin, or amphotericin B Patient/Family Teaching
may result in � risk of hypokalemia. Hypokale- ● Instruct patient to take medication as direct-

ed. Take missed doses as soon as remem-mia may � risk of digoxin toxicity. May pro-
bered but not just before next dose is due. Ex-duce prolonged neuromuscular blockade fol-
plain that lifelong therapy may be necessarylowing the use of nondepolarizing
and that abrupt discontinuation may lead toneuromuscular blocking agents. Pheno-
addisonian crisis. Patient should keep an ad-barbital or rifampin may � metabolism and
equate supply available at all times.� effectiveness of fludrocortisone.

● Advise patient to follow dietary modificationDrug-Food: Large amounts of salt or sodi-
prescribed by health care professional. In-um-containing foods may cause excessive so-
struct patient to follow a diet high in potassi-dium retention and potassium loss.
um (see Appendix L). Amount of sodium al-

Route/Dosage lowed in diet varies with pathophysiology.
PO (Adults): Adrenocortical insufficien-

● Instruct patient to inform health care profes-
cy—100 mcg/day (range 100 mcg 3 times sional if weight gain or edema, muscle
weekly—200 mcg daily). Doses as small as 50 weakness, cramps, nausea, anorexia, or diz-
mcg daily may be required by some patients. Use ziness occurs.
with 10–37.5 mg cortisone daily or 10–30 mg ● Advise patient to carry identification at all
hydrocortisone daily. Adrenogenital syn- times describing disease process and medi-
drome—100–200 mcg/day. Idiopathic hypo- cation regimen.
tension—50–200 mcg/day (unlabeled). Evaluation/Desired Outcomes
PO (Children): 50–100 mcg/day.

● Normalization of fluid and electrolyte balance
Availability (generic available) without the development of hypokalemia or
Tablets: 100 mcg (0.1 mg). hypertension.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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repeated doses of benzodiazepines, or who haveflumazenil (flu-maz-e-nil) a previous history of seizure activity); Head inju-
�Anexate, Romazicon ry (may increase intracranial pressure and risk

of seizures); Severe hepatic impairment; Preg-Classification
Therapeutic: antidotes nancy, lactation (safety not established); Pedi:
Pharmacologic: benzodiazepines children <2 yr (safety not established).

Adverse Reactions/Side EffectsPregnancy Category C
CNS: SEIZURES, dizziness, agitation, confusion,
drowsiness, emotional lability, fatigue, head-Indications
ache, sleep disorders. EENT: abnormal hear-Complete/partial reversal of effects of benzodi-
ing, abnormal vision, blurred vision. CV: ar-azepines used as general anesthetics, or during
rhythmias, chest pain, hypertension. GI:diagnostic or therapeutic procedures. Manage-
nausea, vomiting, hiccups. Derm: flushing,ment of intentional or accidental overdose of
sweating. Local: pain/injection-site reactions,benzodiazepines.
phlebitis. Neuro: paresthesia. Misc: rigors,Action shivering.

Flumazenil is a benzodiazepine derivative that
Interactionsantagonizes the CNS depressant effects of benzo-
Drug-Drug: None significant.diazepine compounds. It has no effect on CNS

depression from other causes, including Route/Dosage
opioids, alcohol, barbiturates, or general anes-

Reversal of Conscious Sedation or Gen-thetics. Therapeutic Effects: Reversal of ben-
eral Anesthesiazodiazepine effects.
IV (Adults): 0.2 mg. Additional doses may bePharmacokinetics given at 1-min intervals until desired results are

Absorption: IV administration results in com- obtained, up to a total dose of 1 mg. If reseda-
plete bioavailability. tion occurs, regimen may be repeated at 20-min
Distribution: Unknown. intervals, not to exceed 3 mg/hr.
Protein Binding: 50% primarily to albumin. IV (Children): 0.01 mg/kg (up to 0.2 mg); ifMetabolism and Excretion: Metabolism of the desired level of consciousness is not ob-
flumazenil occurs primarily in the liver. tained after waiting an additional 45 sec, furtherHalf-life: Children: 20–75 min; Adults: 41–79 injections of 0.01 mg/kg (up to 0.2 mg) can be
min. administered and repeated at 60-sec intervals

when necessary (up to a maximum of 4 addi-TIME/ACTION PROFILE (reversal of benzo-
tional times) to a maximum total dose of 0.05diazepine effects)
mg/kg or 1 mg, whichever is lower. The dose

ROUTE ONSET PEAK DURATION should be individualized based on the patient’s
response.IV 1–2 min 6–10 min 1–2 hr†

Suspected Benzodiazepine Overdose†Depends on dose/concentration of benzodiazepine and
dose of flumazenil IV (Adults): 0.2 mg. Additional 0.3 mg may be

given 30 sec later. Further doses of 0.5 mg mayContraindications/Precautions
be given at 1-min intervals, if necessary, to a to-Contraindicated in: Hypersensitivity to flu-
tal dose of 3 mg. Usual dose required is 1–3 mg.mazenil or benzodiazepines; Patients receiving
If resedation occurs, additional doses of 0.5benzodiazepines for life-threatening medical
mg/min for 2 min may be given at 20-min inter-problems, including status epilepticus or in-
vals (given no more than 1 mg at a time, not tocreased intracranial pressure, should not be
exceed 3 mg per hour).given flumazenil; Serious cyclic antidepressant
IV (Children): Unlabeled—0.01 mg/kgoverdosage.
(maximum dose 0.2 mg) with repeat doses ev-Use Cautiously in: Mixed CNS depressant
ery minute up to a cumulative dose of 1 mg. Asoverdose (effects of other agents may emerge
an alternative to repeat doses, continuous infu-when benzodiazepine effect is removed); Histo-
sions of 0.005–0.01 mg/kg/hr have been used.ry of seizures (seizures are more likely to occur

in patients who are experiencing sedative/hyp- Availability (generic available)
notic withdrawal, who have recently received Injection: 0.1 mg/ml in 5- and 10-ml vials.
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Patient/Family TeachingNURSING IMPLICATIONS
● Flumazenil does not consistently reverse the

Assessment amnestic effects of benzodiazepines. Provide
● Assess level of consciousness and respiratory patient and family with written instructions

status before and during therapy. Observe pa- for postprocedure care. Inform family that
tient for at least 2 hr after administration for patient may appear alert at the time of dis-
the appearance of resedation. Hypoventila- charge but the sedative effects of the benzodi-
tion may occur. azepine may recur. Instruct patient to avoid

Fdriving or other activities requiring alertness● Overdose: Attempt to determine time of in-
for at least 24 hr after discharge.gestion and amount and type of benzodiaze-

● Instruct patient not to take any alcohol orpine taken. Knowledge of agent ingested al-
nonprescription drugs for at least 18–24 hrlows an estimate of duration of CNS
after discharge.depression.

● Resumption of usual activities should occur
Potential Nursing Diagnoses only when no residual effects of the benzodi-
Risk for injury (Indications) azepine remain.
Risk for poisoning (Indications)

Evaluation/Desired Outcomes
Implementation ● Improved level of consciousness.
● Ensure that patient has a patent airway before ● Decrease in respiratory depression caused by

administration of flumazenil. benzodiazepines.
● Observe IV site frequently for redness or irri-

tation. Administer through a free-flowing IV flunisolide, See CORTICOSTEROIDS
infusion into a large vein to minimize pain at (INHALATION), CORTICOSTEROIDS
the injection site. (NASAL).

● Optimal emergence should be undertaken
slowly to decrease undesirable effects includ-

fluocinolone, See CORTICOSTEROIDSing confusion, agitation, emotional lability,
(TOPICAL/LOCAL).and perceptual distortion.

● Institute seizure precautions. Seizures are
more likely to occur in patients who are expe- fluocinonide, See CORTICOSTEROIDSriencing sedative/hypnotic withdrawal, pa- (TOPICAL/LOCAL).tients who have recently received repeated
doses of benzodiazepines, or those who have
a previous history of seizure activity. Seizures
may be treated with benzodiazepines, barbi- FLUOROQUINOLONES
turates, or phenytoin. Larger than normal (floor-oh-kwin-oh-lones)
doses of benzodiazepines may be required. ciprofloxacin†

● Suspected Benzodiazepine Overdose: If (sip-roe-flox-a-sin)no effects are seen after administration of flu-
�Apo-Ciproflox, Cipro, Cipro XR,mazenil, consider other causes of decreased Proquin XRlevel of consciousness (alcohol, barbiturates,

opioid analgesics). gemifloxacin (gem-i-flox-a-sin)
FactiveIV Administration

● Direct IV: Diluent: May be administered levofloxacin (le-voe-flox-a-sin)
undiluted or diluted in syringe with D5W, Levaquin, �Novo-Levofloxacin
0.9% NaCl, or LR. Diluted solution should be moxifloxacin† (mox-i-flox-a-sin)discarded after 24 hr. Concentration: Up Aveloxto 0.1 mg/ml. Rate: Administer each dose

norfloxacin† (nor-flox-a-sin)over 15–30 sec into free-flowing IV in a large
�Apo-Norfloxacin, �Co-Norfloxa-vein. Do not exceed 0.2 mg/min in children

or 0.5 mg/min in adults. cin, Noroxin, �Novo-Norfloxacin,
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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cin—99%; norfloxacin—30–40%;�PMS-Norfloxacin, �Riva-Nor-
ofloxacin—98%.floxacin
Distribution: Widely distributed. High tissue

ofloxacin† (oh-flox-a-sin) and urinary levels are achieved. All agents ap-
�Apo-Ofloxacin, Floxin pear to cross the placenta. Ciprofloxacin, and

ofloxacin enter breast milk.Classification
Metabolism and Excretion: Ciprofloxa-Therapeutic: anti-infectives

Pharmacologic: fluoroquinolones cin—15% metabolized by the liver, 40–50%
excreted unchanged by the kidneys; gemifloxa-

Pregnancy Category C cin—Minimal metabolism, 61% excreted un-
†See Appendix C for ophthalmic use changed in feces, 36% excreted unchanged in

urine; levofloxacin—87% excreted unchanged
Indications in urine, small amounts metabolized; moxi-
PO, IV: Treatment of the following bacterial in- floxacin—mostly metabolized by the liver,
fections: Urinary tract infections including cysti- 20% excreted unchanged in urine, 25% excret-
tis and prostatitis (ciprofloxacin, levofloxacin, ed unchanged in feces; norfloxacin—10% me-
norfloxacin, ofloxacin), Gonorrhea (may not be tabolized by the liver, 30% excreted unchanged
considered first-line agents due to increasing by the kidneys, 30% excreted unchanged in
resistance), Gynecologic infections (ciprofloxa- feces; ofloxacin—70–80% excreted un-

changed by the kidneys.cin, norfloxacin, ofloxacin), Respiratory tract
Half-life: Ciprofloxacin—4 hr; gemifloxa-infections including acute sinusitis, acute exac-
cin—7 hr; levofloxacin—8 hr; moxifloxa-erbations of chronic bronchitis, and pneumonia
cin—12 hr; norfloxacin—6.5 hr; ofloxa-(not norfloxacin), Skin and skin structure infec-
cin—5–7 hr (all are increased in renaltions (levofloxacin, moxifloxacin, ciprofloxa-
impairment).cin, ofloxacin), Bone and joint infections (ci-

profloxacin), Infectious diarrhea (ciproflox- TIME/ACTION PROFILE (blood levels)
acin), Intra-abdominal infections (ciproflox-
acin, moxifloxacin). Febrile neutropenia (ci-

ROUTE ONSET PEAK DURATIONprofloxacin). Post-exposure treatment of inha-
lational anthrax (ciprofloxacin, levofloxacin). Ciprofloxacin—PO rapid 1–2 hr 12 hr

Ciprofloxacin—PO- rapid 1–4 hr 24 hrAction ER
Inhibit bacterial DNA synthesis by inhibiting Ciprofloxacin—IV rapid end of in- 12 hr

fusionDNA gyrase. Therapeutic Effects: Death of
Gemifloxacin—PO rapid 0.5—2 hr 24 hrsusceptible bacteria. Spectrum: Broad activity
Levofloxacin—PO rapid 1–2 hr 24 hrincludes many gram-positive pathogens: Staphy-
Levofloxacin—IV rapid end of in- 24 hr

lococci including methicillin-resistant Staphy- fusion
lococcus aureus, Staphylococcus epidermi- Moxifloxacin—PO within 1 1–3 hr 24 hr

hrdis, S. saprophyticus, Streptococcus
Moxifloxacin—IV rapid end of in- 24 hrpneumoniae, S. pyogenes, and Bacillus an-

fusionthracis. Gram-negative spectrum notable for Norfloxacin—PO rapid 2–3 hr 12 hr
activity against: Escherichia coli, Klebsiella, Ofloxacin—PO rapid 1–2 hr 12 hr

Ofloxacin—IV rapid end of in- 12 hrEnterobacter, Salmonella, Shigella, Proteus,
fusionProvidencia, Morganella morganii, Pseudom-

onas aeruginosa, Serratia, Haemophilus, Aci- Contraindications/Precautionsnetobacter, Neisseria gonorrhoeae, Moraxella Contraindicated in: Hypersensitivity. Cross-catarrhalis, Campylobacter. Additional spec- sensitivity among agents within class may occur;trum includes: Chlamydia pneumoniae, Le- Gemifloxacin and moxifloxacin: Concurrentgionella pneumoniae, and Mycoplasma pneu- use of amiodarone, disopyramide, erythromy-
moniae. cin, pentamidine, phenothiazines, procain-
Pharmacokinetics amide, quinidine, sotalol, or tricyclic antide-
Absorption: Well absorbed after oral adminis- pressants; Known QT prolongation or
tration (ciprofloxacin—70%; moxifloxa- concurrent use of agents causing prolongation;
cin—90%; gemifloxacin—71%; levofloxa- OB: Pregnancy (do not use unless potential ben-
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efit outweighs potential fetal risk); Pedi: Use May � risk of hypoglycemia when used with
antidiabetic agents.only for treatment of anthrax and complicated
Drug-Natural Products: Fennel � the ab-UTIs in children 1–17 yrs due to possible ar-
sorption of ciprofloxacin.thropathy.
Drug-Food: Absorption is impaired by con-Use Cautiously in: Known or suspected CNS
current tube feeding (because of metal cat-disorder; Renal impairment (dosage reduction
ions). Absorption is � if taken with dairyif CCr ≤50 ml/min for ciprofloxacin, levofloxa-
products or calcium-fortified juices.cin, ofloxacin; ≤30 ml/min for norfloxacin; <40 Fml/min for gemifloxacin); Cirrhosis (levofloxa- Route/Dosage

cin or norfloxacin); Geri: Geriatric patients (�
Ciprofloxacinrisk of adverse reactions); Lactation: safety not

established except for treatment of anthrax. PO (Adults): Most infections—500–750 mg
q 12 hr. Complicated urinary tract infec-Adverse Reactions/Side Effects
tions—500 mg q 12 hr for 7–14 days (immedi-CNS: SEIZURES, dizziness, headache, insomnia,
ate-release); or 1000 mg q 24 hr for 7–14 daysacute psychoses, agitation, confusion, drowsi-
(extended-release). Uncomplicated urinaryness. CV: gemifloxacin, levofloxacin, moxi-
tract infections—250 mg every 12 hr for 3floxacin— ARRHYTHMIAS, QT prolongation, vaso-
days (immediate-release) or 500 mg every 24dilation. GI: PSEUDOMEMBRANOUS COLITIS, diarrhea,
hr for 3 days (extended-release). Gonorrhea—nausea, abdominal pain, increased liver func-
250-mg single dose. Inhalational anthraxtion tests (ciprofloxacin, moxifloxacin), vomit-
(post exposure) or cutaneous anthrax—500ing. GU: vaginitis. Derm: photosensitivity, rash.
mg every 12 hr for 60 days.Endo: hyperglycemia, hypoglycemia. Local: PO (Children 1–17 yr): Complicated uri-phlebitis at IV site. MS: tendinitis, tendon rup- nary tract infections—10–15 mg/kg q 12 hrture. Misc: hypersensitivity reactions including (not to exceed 750 mg/dose) for 10–21 days.

ANAPHYLAXIS, STEVENS-JOHNSON SYNDROME. Inhalational anthrax (post-exposure) or cu-
Interactions taneous anthrax—10–15 mg/kg q 12 hr (not
Drug-Drug: � risk of QTc prolongation and to exceed 500 mg/dose) for 60 days.
life-threatening arrhythmias with concurrent IV (Adults): Most infections—400 mg q 12
use of gemifloxacin and moxifloxacin and am- hr. Complicated urinary tract infections—
iodarone, disopyramide, erythromycin, 400 mg q 12 hr for 7–14 days. Uncomplicated
pentamidine, phenothiazines, procain- urinary tract infections—200 mg q 12 hr for
amide, quinidine, sotalol, and tricyclic an- 7–14 days. Inhalational anthrax (post expo-
tidepressants (concurrent use should be sure)—400 mg q 12 hr for 60 days.
avoided). � serum theophylline levels and IV (Children 1–17 yr): Inhalational anthrax
may lead to toxicity. Administration with mag- (post exposure)—10 mg/kg q 12 hr (not to ex-
nesium and aluminum-containing antac- ceed 400 mg/dose) for 60 days; Complicated
ids, iron salts, bismuth subsalicylate, su- urinary tract infections—6–10 mg/kg q 8 hr
cralfate, didanosine, and zinc salts � (not to exceed 400 mg/dose) for 10–21 days.
absorption of fluoroquinolones. May � the ef- Renal Impairment
fects of warfarin. Ciprofloxacin may � blood PO (Adults): CCr 30–50 ml/min—250–500
levels and effectiveness of phenytoin. Serum mg q 12 hr; CCr 5–29 ml/min—250–500 mg q
levels of fluoroquinolones may be � by anti- 18 hr (immediate-release) or 500 mg q 24 hr
neoplastics. Cimetidine may interfere with (extended-release).
elimination of fluoroquinolones. Beneficial ef- IV (Adults): CCr 5–29 ml/min—200–400 mg
fects of ciprofloxacin may be antagonized by ni- q 18–24 hr.
trofurantoin. Probenecid � renal elimina-

Gemifloxacintion of fluoroquinolones. May � risk of
nephrotoxicity from cyclosporine. Concurrent PO (Adults): Acute bacterial exacerbation
use of ciprofloxacin with foscarnet may � risk of chronic bronchitis—320 mg once daily for
of seizures. Concurrent therapy with cortico- 5 days; Community-acquired-pneumonia
steroids may � the risk of tendon rupture. (CAP) caused by Klebsiella pneumoniae, Mo-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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raxella catarrhalis, and multidrug resistant tract infections —200 mg q 12 hr for 10 days.
strains of S. pneumonia—320 mg once daily Gonorrhea—400-mg single dose.
for 7 days. Community-acquired-pneumonia Otic (Adults and Children ≥6 mo): Otitis
(CAP) caused by S. pneumonia, Haemophilus Externa 6 months to 13 yr—5 drops instilled
influenzae, Mycoplasma pneumoniae, or into affected ear once daily for 7 days; Otitis Ex-
Chlamydia pneumonia, and multidrug resis- terna ≥13 yr—10 drops instilled into affected
tant strains of S. pneumonia—320 mg once ear once daily for 7 days. Acute Otitis Media in
daily for 5 days. pediatric patients 1–12 yr old with tympa-
Renal Impairment nostomy tubes—5 drops instilled into the af-
PO (Adults): CCr ≤40 ml/min 160 mg once fected ear twice daily for 10 days. Chronic Sup-
daily for 5 days. purative Otitis Media with perforated
Levofloxacin tympanic membranes in patients ≥12 yr—

10 drops instilled into the affected ear twice dai-PO, IV (Adults): Most infections—250–750
mg q 24 hr; inhalational anthrax (post-expo- ly for 14 days.
sure)—500 mg once daily for 60 days. Renal Impairment
Renal Impairment PO, IV (Adults): CCr 20–50 ml/min—100%
PO, IV (Adults): Normal renal function dos- of the usual dose q 24 hr; CCr <20 ml/min—
ing of 750 mg/day:—CCr 20–49 ml/min— 50% of the usual dose q 24 hr.
750 mg q 48 hr; CCr 10–19 ml/min—750 mg

Availabilityinitially, then 500 mg q 48 hr; Normal renal
function dosing of 500 mg/day:—CCr 20–49 Ciprofloxacin
ml/min—500 mg initially then 250 mg q 24 hr; Tablets: 100 mg, 250 mg, 500 mg, 750 mg. Ex-
CCr 10–19 ml/min—500 mg initially then 250 tended-release tablets: 500 mg, 1000 mg.
mg q 48 hr. Normal renal function dosing of Oral suspension (strawberry flavor): 250250 mg/day:—CCr 10–19 ml/min—250 mg q mg/5 ml, 500 mg/5 ml. Solution for injec-48 hr.

tion: 10 mg/ml. Premixed infusion: 200 mg/
Moxifloxacin 100 ml D5W, 400 mg/200 ml D5W. In combi-
PO, IV (Adults): Bacterial sinusitis—400 mg nation with: hydrocortisone (Cipro HC) (see
once daily for 10 days. Community-acquired Appendix B).
pneumonia —400 mg once daily for 7–14

Gemifloxacindays. Acute bacterial exacerbation of chronic
Tablets: 320 mg.bronchitis—400 mg once daily for 5 days.

Complicated intraabdominal infection — Levofloxacin
400 mg once daily for 5–14 days. Urethritis/ Tablets: 250 mg, 500 mg, 750 mg. Cost: 250
cervicitis—300 mg q 12 hr for 7 days. Skin/ mg $199.98/20, 500 mg $231.98/20, 750 mg
skin structure infections—400 mg/day for 7– $429.99/20. Oral solution: 25 mg/ml. Solu-
21 days. tion for injection: 25 mg/ml. Premixed in-

fusion: 250 mg/50 ml D5W, 500 mg/100 mlNorfloxacin
D5W, 750 mg/150 ml D5W.PO (Adults): Uncomplicated urinary tract

infections—400 mg q 12 hr for 3–14 days. Moxifloxacin
Complicated urinary tract infections—400 Tablets: 400 mg. Cost: $160.21/14. Pre-
mg q 12 hr for 10–21 days. Gonorrhea—800- mixed infusion: 400 mg/250 ml 0.8% NaCl.
mg single dose. Prostatitis—400 mg q 12 hr

Norfloxacinfor 4–6 wk.
Tablets: 400 mg.Renal Impairment

PO (Adults): CCr ≤30 ml/min—400 mg once Ofloxacin
daily. Tablets: 200 mg, 300 mg, 400 mg. Cost: Gen-

eric—200 mg $77.13/20, 300 mg $91.42/20,Ofloxacin
400 mg $83.33/20. Otic solution: 0.3% in 5–PO (Adults): Most infections—400 mg q 12
and 10-ml dropper bottles and 0.25 ml single-hr. Prostatitis—300 mg q 12 hr for 6 wk. Un-
dispensing containers. Cost: Generic—complicated urinary tract infections—200
$55.99/5 ml, $92.99/10 ml.mg q 12 hr for 3–7 days. Complicated urinary
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NURSING IMPLICATIONS ● If gastric irritation occurs, ciprofloxacin may
be administered with meals.Assessment

● Ciprofloxacin 5% and 10% oral suspension
● Assess for infection (vital signs; appearance should not be administered through a feeding

of wound, sputum, urine, and stool; WBC; tube (may � absorption). Shake solution for
urinalysis; frequency and urgency of urina- 15 seconds prior to administration. Do nottion; cloudy or foul-smelling urine) prior to chew microcapsules in solution.and during therapy.

● Gemifloxacin and ciprofloxacin extended-
● Obtain specimens for culture and sensitivity Frelease tablets should be swallowed whole;before initiating therapy. First dose may be do not crush, break, or chew.given before receiving results.
● Observe for signs and symptoms of anaphy- Ciprofloxacin

laxis (rash, pruritus, laryngeal edema, IV Administration
wheezing). Discontinue drug and notify phy-

● Intermittent Infusion: Diluent: Dilutesician or other health care professional im-
with 0.9% NaCl or D5W. Stable for 14 days atmediately if these problems occur. Keep epi-
refrigerated or room temperature. Concen-nephrine, an antihistamine, and resuscitation
tration: 1–2 mg/ml. Rate: Administer overequipment close by in case of an anaphylactic
60 min into a large vein to minimize venousreaction. Patients taking gemifloxacin who
irritation.are at greater risk for rash are those receiving

● Y-Site Compatibility: amifostine, amiodar-gemifloxacin for >7 days, <40 yrs of age, fe-
one, anidulafungin, aztreonam, bivalirudin,males, and postmenopausal females receiv-
calcium gluconate, ceftazidime, cisatracuri-ing hormone replacement therapy.
um, dexmedetomidine, digoxin, diltiazem, di-

● Lab Test Considerations: May cause �
phenhydramine, dobutamine, docetaxel,serum AST, ALT, LDH, bilirubin, and alkaline
dopamine, doxorubicin liposome, etoposide,phosphatase.
fenoldopam, gemcitabine, gentamicin, grani-

● May also cause � or � serum glucose.
setron, lidocaine, linezolid, lorazepam, LR,

● Moxifloxacin may cause hyperglycemia, hy-
metoclopramide, midazolam, midodrine,perlipidemia, and altered prothrombin time.
milrinone, piperacillin, potassium acetate,It may also cause � WBC; � serum calci-
potassium chloride, promethazine, quinu-um, chloride, albumin, and globulin; and �
pristin-dalfopristin, ranitidine, remifentanil,glucose, hemoglobin, RBCs, neutrophils, eo-
0.9% NaCL, tacrolimus, teniposide, thiotepa,sinophils, and basophils.
tobramycin, verapamil.

● Monitor prothrombin time closely in patients
● Y-Site Incompatibility: Manufacturer rec-receiving fluoroquinolones and warfarin;

ommends temporarily discontinuing othermay enhance the anticoagulant effects of war-
solutions when administering ciprofloxacin,farin.
aminophylline, ampicillin/sulbactam, azi-

Potential Nursing Diagnoses thromycin, cefepime, dexamethasone, dro-
Risk for infection (Patient/Family Teaching) trecogin, furosemide, heparin, hydrocorti-

sone, lansoprazole, methylprednisolone,Implementation
pemetrexed, phenytoin, potassium phos-● Do confuse norfloxacin with Norflex (orphe-
phates, propofol, sodium phosphates, war-nadrine).
farin.● PO: Administer norfloxacin and ofloxacin

on an empty stomach 1 hr before or 2 hr after Levofloxacinmeals, with a full glass of water. Moxifloxa-
IV Administrationcin, levofloxacin, and gemifloxacin may be

administered without regard to meals. Should ● Intermittent Infusion: Diluent: Dilute
be taken at least 2 hr (3 hr for gemifloxacin, 4 with 0.9% NaCl, D5W, dextrose/saline combi-
hr for moxifloxacin) before or 2 hr (8 hr for nations, 5% sodium bicarbonate, Plasmalyte
moxifloxacin) after antacids or other prod- 56, or sodium lactate. Also available in pre-
ucts containing calcium, iron, zinc, magne- mixed bottles and flexible containers with
sium, or aluminum. D5W, which need no further dilution. Discard

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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unused solution. Diluted solution is stable for tion. Ciprofloxacin, levofloxacin, norfloxa-
72 hr at room temperature and 14 days if re- cin, and ofloxacin should be taken at least 2
frigerated. Concentration: 5 mg/ml. Rate: hr before (3 hr for gemifloxacin, 4 hr for
Administer by infusion over at least 60 min moxifloxacin) or 2 hr after (8 hr for moxi-
for 250 mg or 500 mg doses and over 90 min floxacin) these products.
for 750 mg dose. Avoid rapid bolus injection

● May cause dizziness and drowsiness. Caution
to prevent hypotension. patient to avoid driving or other activities re-

● Y-Site Compatibility: amikacin, amino- quiring alertness until response to medica-
phylline, ampicillin, bivalirudin, caffeine ci- tion is known.
trate, cefotaxime, cimetidine, clindamycin,

● Advise patient to notify health care profes-
dexamethasone, dexmedetomidine, dobuta- sional of any personal or family history of QTcmine, dopamine, epinephrine, fenoldopam,

prolongation or proarrhythmic conditionsfentanyl, gentamicin, isoproterenol, lido-
such as recent hypokalemia, significantcaine, linezolid, lorazepam, metoclopramide,
bradycardia, or recent myocardial ischemia.morphine, oxacillin, pancuronium, penicillin
Patients with this history should not receiveG, phenobarbital, phenylephrine, sodium bi-
fluoroquinolones.carbonate, vancomycin.

● Caution patient to use sunscreen and protec-● Y-Site Incompatibility: acyclovir, alprosta-
tive clothing to prevent phototoxicity reac-dil, azithromycin, drotrecogin, furosemide,
tions during and for 5 days after therapy. No-heparin, indomethacin, lansoprazole, nitro-
tify health care professional if a sunburn-likeglycerin, nitroprusside, propofol.

● Additive Compatibility: linezolid. reaction or skin eruption occurs.
● Instruct patients being treated for gonorrheaMoxifloxacin

that partners also must be treated.
IV Administration

● Instruct patient to consult health care profes-
● Intermittent Infusion: Diluent: Premixed sional before taking any other Rx, OTC, or

bags are diluted in sodium chloride 0.8% and herbal products.
should not be further diluted. Use transfer set

● Advise patient to report signs of superinfec-
whose piercing pin does not require exces- tion (furry overgrowth on the tongue, vaginal
sive force; insert with a gentle twisting motion itching or discharge, loose or foul-smelling
until pin is firmly seated. Concentration: stools).1.6 mg/ml. Rate: Administer over 60 min.

● Instruct patient to notify health care profes-Avoid rapid or bolus infusion.
sional if fever and diarrhea develop, especial-

● Solution Compatibility: 0.9% NaCl, D5W,
ly if stool contains blood, pus, or mucus. Ad-D10W, LR.
vise patient not to treat diarrhea without

● Y-Site Incompatibility: Temporarily dis-
consulting health care professional.continue administration of other solutions

● Instruct patient to notify health care profes-during moxifloxacin.
sional immediately if rash, jaundice, signs ofPatient/Family Teaching
hypersensitivity, or tendon (shoulder, hand,

● Instruct patient to take medication as direct-
Achilles, and other) pain or inflammation oc-ed at evenly spaced times and to finish drug
cur. Increased risk in >65 yrs old, takingcompletely, even if feeling better. Take
corticosteroids concurrently, and taking ci-missed doses as soon as possible, unless al-
profloxacin, ofloxacin, and levofloxacin.most time for next dose. Do not double doses.
Therapy should be discontinued.Advise patient that sharing of this medication

may be dangerous. Evaluation/Desired Outcomes
● Advise patients to notify health care profes-

● Resolution of the signs and symptoms of in-
sional immediately if they are taking theo- fection. Time for complete resolution de-
phylline. pends on organism and site of infection.

● Encourage patient to maintain a fluid intake
● Post exposure treatment of inhalational an-of at least 1500–2000 ml/day to prevent crys-

thrax or cutaneous anthrax (ciprofloxacintalluria.
and levofloxacin).

● Advise patient that antacids or medications
containing iron or zinc will decrease absorp-
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Adverse Reactions/Side EffectsHIGH ALERT
More likely to occur with systemic use than withfluorouracil topical use.

(flure-oh-yoor-a-sill) CNS: acute cerebellar dysfunction. GI: diarrhea,
Adrucil, Efudex, Fluoroplex, 5-FU nausea, stomatitis, vomiting. Derm: alopecia,

maculopapular rash, local inflammatory reac-Classification
tions (topical only), melanosis of nails, nailTherapeutic: antineoplastics

Pharmacologic: antimetabolites loss, palmar-plantar erythrodysesthesia, pho- F
totoxicity. Endo: sterility. Hemat: anemia,

Pregnancy Category D leukopenia, thrombocytopenia. Local: throm-
bophlebitis. Misc: fever.Indications
InteractionsIV: Used alone and in combination with other
Drug-Drug: Combination chemotherapy withmodalities (surgery, radiation therapy, other
irinotecan may produce unacceptable toxicityantineoplastics) in the treatment of: Colon can-
(dehydration, neutropenia, sepsis). Additivecer, Breast cancer, Rectal cancer, Gastric can-
bone marrow depression with other bone mar-cer, Pancreatic carcinoma. Topical: Manage-
row depressants, including other antineo-ment of multiple actinic (solar) keratoses and
plastics and radiation therapy. May decreasesuperficial basal cell carcinomas.
antibody response to live-virus vaccines andAction increase risk of adverse reactions.

Inhibits DNA and RNA synthesis by preventing
Route/Dosagethymidine production (cell-cycle S-phase–spe-
Doses may vary greatly, depending on tumor,cific). Therapeutic Effects: Death of rapidly
patient condition, and protocol used.replicating cells, particularly malignant ones.

Advanced Colorectal CancerPharmacokinetics
IV (Adults): 370 mg/m2 preceded by leucovo-Absorption: Minimal absorption (5–10%) af-
rin or 425 mg/m2 preceded by leucovorin dailyter topical application.
for 5 days. May be repeated q 4–5 wk.Distribution: Widely distributed; concentrates

and persists in tumors. Other Tumors
Metabolism and Excretion: Converted to an IV (Adults): Initial dose—12 mg/kg/day for 4
active metabolite; undergoes hepatic metabo- days, then 1 day of rest, then 6 mg/kg every oth-
lism with small amounts excreted unchanged in er day for 4–5 doses or 7–12 mg/kg/day for 4
urine. days followed by 3-day rest, then 7–10 mg/kg q
Half-life: 20 hr. 3–4 days for 3 doses. Maintenance—7–12

mg/kg q 7–10 days or 300–500 mg/m2/day forTIME/ACTION PROFILE (IV = effects on
4–5 days, repeated monthly (no single dailyblood counts, Top = dermatologic effects)
dose should exceed 800 mg). Poor-Risk Pa-

ROUTE ONSET PEAK DURATION tients: 3–6 mg/kg/day on days 1–3, 3 mg/kg/
day on days 5, 7, 9 (not to exceed 400 mg/IV 1–9 days 9–21 days 30 days

(nadir) dose). Doses of 370–425 mg/m2/day for 5 days
Top 2–3 days 2–6 wk 1–2 mo have been used in combination with leucovorin.

Contraindications/Precautions Actinic (Solar) Keratoses/Superficial
Contraindicated in: Hypersensitivity; Preg- Basal Cell Carcinomas
nancy or lactation. Topical (Adults): Actinic/solar keratoses—
Use Cautiously in: Infections; Depressed bone 1% solution or cream 1–2 times daily to lesions
marrow reserve; Other chronic debilitating ill- on head, neck, or chest; 2–5% solution or
nesses; Obese patients, patients with edema or cream may be needed for hands. Superficial
ascites (dose should be based on ideal body basal cell carcinomas—5% solution or cream
weight). twice daily for 3–6 wk (up to 12 wk).

� = Canadian drug name.
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Availability functions before and periodically throughout
Injection: 50 mg/ml in 10-ml ampules or 10-, therapy. Monitor CBC daily during IV therapy.
20-, and 100-ml vials. Cream: 1%, 5%. Solu- Report WBC of <3500/mm3 or platelets
tion: 1%, 2%, 5%. <100,000/mm3 immediately; they are criteria

for discontinuation. Nadir of leukopenia usu-
NURSING IMPLICATIONS ally occurs in 9–14 days, with recovery by day

30. May also cause thrombocytopenia.Assessment
● May cause � in urine excretion of 5-hy-● Monitor vital signs before and frequently dur-

droxyindoleacetic acid (5-HIAA).ing therapy.
● Assess mucous membranes, number and Potential Nursing Diagnoses

consistency of stools, and frequency of vomit- Risk for infection (Side Effects)
ing. Assess for signs of infection (fever, chills, Imbalanced nutrition: less than body require-
sore throat, cough, hoarseness, pain in lower ments (Side Effects)
back or side, difficult or painful urination).

ImplementationAssess for bleeding (bleeding gums; bruising;
● High Alert: Fatalities have occurred with in-petechiae; and guaiac test stools, urine, and

correct administration of chemotherapeuticemesis). Avoid IM injections and taking rectal
agents. Before administering, clarify all am-temperatures. Apply pressure to venipunc-
biguous orders; double-check single, daily,ture sites for 10 min. Notify physician if symp-
and course-of-therapy dose limits; have sec-toms of toxicity (stomatitis or esophagophar-
ond practitioner independently double-checkyngitis, uncontrollable vomiting, diarrhea, GI
original order, calculations and infusionbleeding, myocardial ischemia, leukocyte
pump settings. The number 5 in 5-fluoroura-count <3500/mm3, platelet count <100,000/
cil is part of the drug name and does not refermm3, or hemorrhage from any site) occur;
to the dosage.drug will need to be discontinued. May be

● Solution should be prepared in a biologicreinitiated at a lower dose when side effects
cabinet. Wear gloves, gown, and mask whilehave subsided
handling IV medication. Discard IV equip-● Assess IV site frequently for inflammation or
ment in specially designated containers.infiltration. Patient should notify nurse if pain

or irritation at injection site occurs. May IV Administration
cause thrombophlebitis. If extravasation oc-

● Direct IV: Diluent: May be administered
curs, infusion must be stopped and restarted undiluted. Concentration: 50 mg/ml.
in another vein to avoid damage to subcut tis- Rate: Rapid IV push administration (over 1–
sue. Report immediately. Standard treatment 2 min) is most effective, but there is a moreincludes application of ice compresses. rapid onset of toxicity.

● Assess skin for palmar-plantar erythrody-
● Intermittent Infusion: Diluent: May besesthesia (tingling of hands and feet followed

diluted with D5W or 0.9% NaCl. Use plastic IVby pain, erythema, and swelling) throughout
tubing and IV bags to maintain greater stabili-therapy.
ty of medication. Solution is stable for 24 hr at

● Monitor intake and output, appetite, and nu-
room temperature; do not refrigerate. Solu-tritional intake. GI effects usually occur on
tion is colorless to faint yellow. Discard highly4th day of therapy. Adjusting diet as tolerated
discolored or cloudy solution. If crystalsmay help maintain fluid and electrolyte bal-
form, dissolve by warming solution to 140°F,ance and nutritional status
shaking vigorously, and cooling to body tem-

● Monitor patient for cerebellar dysfunction
perature. Concentration: Up to 50 mg/ml.(weakness, ataxia, dizziness). This may per-
Rate: Onset of toxicity is greatly delayed bysist after discontinuation of therapy.
administering an infusion over 2–8 hr.● Topical: Inspect involved skin before and

● Syringe Compatibility: bleomycin, cispla-throughout therapy.
tin, cyclophosphamide, furosemide, heparin,● Lab Test Considerations: May cause �
leucovorin, methotrexate, metoclopramide,in plasma albumin.
mitomycin, vinblastine, vincristine.● Monitor hepatic (AST, ALT, LDH, and serum

● Syringe Incompatibility: droperidol, epi-bilirubin), renal, and hematologic (hemato-
crit, hemoglobin, leukocyte, platelet count) rubicin.
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● Y-Site Compatibility: allopurinol, amifos- Stomatitis pain may require treatment with
opioid analgesics.tine, aztreonam, bleomycin, cefepime, cispla-

● Discuss with patient the possibility of hairtin, cyclophosphamide, doxorubicin, doxo-
loss. Explore methods of coping.rubicin liposome, etoposide, fludarabine,

● Review with patient the need for contracep-furosemide, gemcitabine, granisetron, hepa-
tion during therapy.rin, hydrocortisone, leucovorin, linezolid,

● Caution patient to use sunscreen and protec-mannitol, melphalan, methotrexate, metoclo-
tive clothing to prevent phototoxicity re-pramide, mitomycin, paclitaxel, pemetrexed, Factions.piperacillin/tazobactam, potassium chloride,

● Instruct patient not to receive any vaccina-propofol, sargramostim, teniposide, thiotepa,
tions without advice of health care profes-vinblastine, vincristine, vitamin B complex
sional.with C.

● Emphasize the importance of routine follow-
● Y-Site Incompatibility: aldesleukin, am-

up lab tests to monitor progress and to checkphotericin B cholesteryl sulfate complex, for side effects.droperidol, filgrastim, lansoprazole, topote-
● Topical: Instruct patient in correct applica-

can, vinorelbine. tion of solution or cream. Emphasize impor-
● Additive Compatibility: bleomycin, cyclo- tance of avoiding the eyes; caution should

phosphamide, D5/LR, etoposide, floxuridine, also be used when applying medication near
ifosfamide, methotrexate, mitoxantrone, vin- mouth and nose. If patient uses clean finger
cristine. to self-administer, emphasize importance of

● Additive Incompatibility: carboplatin, cis- washing hands thoroughly after application.
platin, cytarabine, diazepam, doxorubicin, Explain that erythema, scaling, and blistering
epirubicin, fentanyl, leucovorin, metoclo- with pruritus and burning sensation are ex-
pramide, morphine. pected. Therapy is discontinued when ero-

● Topical: Consult health care professional sion, ulceration, and necrosis occur in 2–6
before administering topical preparations to wk (10–12 wk for basal cell carcinomas).

Skin heals 4–8 wk later.determine which skin preparation regimen
should be followed. Tight occlusive dressings Evaluation/Desired Outcomes
are not advised because of irritation to sur- ● Tumor regression.
rounding healthy tissue. A loose gauze dress- ● Removal of solar keratoses or superficial bas-
ing for cosmetic purposes is usually pre- al cell skin cancers.
ferred. Wear gloves when applying
medication. Do not use metallic applicator.

fluoxetine (floo-ox-uh-teen)Patient/Family Teaching Prozac, Prozac Weekly, Sarafem
● Instruct patient to notify health care profes-

Classificationsional if fever; chills; sore throat; signs of in-
Therapeutic: antidepressantsfection; yellowing of skin or eyes; abdominal
Pharmacologic: selective serotonin reup-pain; joint or flank pain; swelling of feet or
take inhibitors (SSRIs)legs; bleeding gums; bruising; petechiae; or

blood in urine, stool, or emesis occurs. Cau- Pregnancy Category B
tion patient to avoid crowds and persons with
known infections. Instruct patient to use soft Indications
toothbrush and electric razor. Patients Various forms of depression. OCD. Bulimia ner-
should be cautioned not to drink alcoholic vosa. Panic disorder. Sarafem: Management of
beverages or take products containing aspi- premenstrual dysphoric disorder (PMDD). Un-
rin or NSAIDs. labeled uses: Anorexia nervosa: ADHD, Dia-

● Advise patient to rinse mouth with clear water betic neuropathy, Fibromyalgia, Obesity, Ray-
after eating and drinking and to avoid flossing naud’s phenomenon, Social anxiety disorder
to minimize stomatitis. Viscous lidocaine may (social phobia), Post-traumactic stress disor-
be used if mouth pain interferes with eating. der (PTSD).

� = Canadian drug name.
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Action Adverse Reactions/Side Effects
CNS: SEIZURES, anxiety, drowsiness, headache, in-Selectively inhibits the reuptake of serotonin in
somnia, nervousness, abnormal dreams, diz-the CNS. Therapeutic Effects: Antidepressant
ziness, fatigue, hypomania, mania, weakness.action. Decreased behaviors associated with:
EENT: stuffy nose, visual disturbances. Resp:panic disorder, bulimia. Decreased mood alter-
cough. CV: chest pain, palpitations. GI: diar-ations associated with PMDD.
rhea, abdominal pain, abnormal taste, anorex-

Pharmacokinetics ia, constipation, dry mouth, dyspepsia, nausea,
Absorption: Well absorbed after oral adminis- vomiting, weight loss. GU: sexual dysfunction,
tration. urinary frequency. Derm: excessive sweating,
Distribution: Crosses the blood-brain barrier. pruritus, erythema nodusum, flushing, rashes.
Protein Binding: 94.5%. Endo: dysmenorrhea. MS: arthralgia, back
Metabolism and Excretion: Converted by the pain, myalgia. Neuro: tremor. Misc: allergic
liver to norfluoxetine, another antidepressant reactions, fever, flu-like syndrome, hot flashes,

sensitivity reaction.compound; fluoxetine and norfluoxetine are
mostly metabolized by the liver; 12% excreted Interactions
by kidneys as unchanged fluoxetine, 7% as un- Drug-Drug: Discontinue use of MAO inhibi-
changed norfluoxetine. tors for 14 days before fluoxetine therapy; com-
Half-life: 1–3 days (norfluoxetine 5–7 days). bined therapy may result in confusion, agitation,

seizures, hypertension, and hyperpyrexia (sero-
TIME/ACTION PROFILE (antidepressant tonin syndrome). Fluoxetine should be discon-
effect) tinued for at least 5 wk before MAO inhibitor

therapy is initiated. Inhibits the activity of cyto-
ROUTE ONSET PEAK DURATION chrome P450 2D6 enzyme in the liver and � ef-
PO 1–4 wk unknown 2 wk fects of drugs metabolized by this enzyme sys-

tem. Medications that inhibit the P450
Contraindications/Precautions enzyme system (including ritonavir, saqui-
Contraindicated in: Hypersensitivity; Concur- navir, and efavirenz) may � risk of develop-
rent use or use within 14 days of discontinuing ing the serotonin syndrome). For concurrent
MAO inhibitors (fluoxetine should be discontin- use with ritonavir � fluoxetine dose by 70%;
ued 5 weeks before MAO therapy is initiated). if initiating fluoxetine, start with 10 mg/day
Use Cautiously in: Severe hepatic or renal im- dose. � metabolism and � effects of alpraz-

olam (decrease alprazolam dose by 50%). �pairment (lower/less frequent dose may be nec-
CNS depression with alcohol, antihistamines,essary); History of seizures; Debilitated patients
other antidepressants, opioid analgesics,(� risk of seizures); Diabetes mellitus; Patients
or sedative/hypnotics. � risk of side effectswith concurrent chronic illness, or multiple
and adverse reactions with other antidepres-drug therapy (dose adjustments may be neces-
sants, tryptophan, risperidone, or pheno-sary); Patients with impaired hepatic function
thiazines. May � effectiveness/risk of toxicity(lower doses/increased dosing interval may be
from carbamazepine, clozapine, digoxin,necessary); May � risk of suicide attempt/ haloperidol, phenytoin, lithium, or warfa-

ideation especially during early treatment or rin. May � the effects of buspirone. Cypro-
dose adjustment; OB: Use during third trimester heptadine may decrease or reverse effects of
may result in neonatal serotonin syndrome re- fluoxetine. May � sensitivity to adrenergics
quiring prolonged hospitalization, respiratory and increase the risk of serotonin syndrome.
and nutritional support. May cause sedation in May alter the activity of other drugs that are
infant; Lactation: May cause sedation in infant; highly bound to plasma proteins.
discontinue drug or bottle-feed; Pedi: Risk of Drug-Natural Products: � risk of serotonin
suicide ideation or attempt may be greater in syndrome with St. John’s wort and SAMe.
children or adolescents (safe use in children <8 Route/Dosage
yr not established); Geri: Appears on Beers list. PO (Adults): Depression, OCD—20 mg/day
Geriatric patients are at increased risk for ex- in the morning. After several weeks, may in-
cessive CNS stimulation, sleep disturbances, and crease by 20 mg/day at weekly intervals. Doses
agitation. greater than 20 mg/day should be given in 2 di-
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vided doses, in the morning and at noon (not to ● Assess patient for sensitivity reaction (urticar-
ia, fever, arthralgia, edema, carpal tunnelexceed 80 mg/day). Patients who have been sta-
syndrome, rash, hives, lymphadenopathy,bilized on the 20 mg/day dose may be switched
respiratory distress) and notify health careover to delayed-release capsules (Prozac Week-
professional if present; symptoms usually re-ly) at dose of 90 mg weekly, initiated 7 days after
solve by stopping fluoxetine but may requirethe last 20 mg dose. Panic disorder—10 mg/
administration of antihistamines or cortico-day initially, may increase after one week to 20
steroids.mg/day (usual dose is 20 mg, but may be in- F

● Assess for sexual side effects (erectile dys-creased as needed/tolerated up to 60 mg/day).
function; decreased libido).Bulimia nervosa—60 mg/day (may need to ti-

● OCD: Assess patient for frequency of obses-trate up to dosage over several days). PMDD—
sive-compulsive behaviors. Note degree to20 mg/day (not to exceed 80 mg/day) or 20 mg/
which these thoughts and behaviors interfereday starting 14 days prior to expected onset on
with daily functioning.menses, continued through first full day of

● Bulimia Nervosa: Assess frequency of bingemenstruation, repeated with each cycle.
eating and vomiting during therapy.PO (Geriatric Patients): Depression—10

● PMDD: Monitor patient’s mood prior to andmg/day in the morning initially, may be in-
periodically during therapy.creased (not to exceed 60 mg/day).

● Lab Test Considerations: Monitor CBCPO (Children 7–17 yr): adolescents and
and differential periodically during therapy.higher weight children— 10 mg/day may be
Notify physician or other health care profes-increased after 2 wk to 20 mg/day; additional
sional if leukopenia, anemia, thrombocytope-increases may be made after several more
nia, or increased bleeding time occurs.weeks (range 20–60 mg/day); lower-weight

● Proteinuria and mild � in AST may occurchildren—10 mg/day initially, may be in- during sensitivity reactions.
creased after several more weeks (range 20–30

● May cause � in serum alkaline phosphatase,
mg/day). ALT, BUN, creatine phosphokinase; hypour-
Availability (generic available) icemia, hypocalcemia, hypoglycemia or hy-

perglycemia, and hyponatremia.Tablets: 10 mg, 20 mg. Cost: Generic—10 mg
$47.98/90, 20 mg $62.97/90. Capsules: 10 Potential Nursing Diagnoses
mg, 20 mg, 40 mg. Cost: Generic—10 mg Ineffective coping (Indications)
$48.97/90, 20 mg $26.99/90, 40 mg $119.97/ Risk for injury (Side Effects)
90. Delayed-release capsules (Prozac Sexual dysfunction (Side Effects)
Weekly): 90 mg. Cost: $110.99/4. Oral solu- Implementationtion (mint flavor): 20 mg/5 ml. Cost: Gener-

● Do not confuse Sarafem (fluoxetine) withic—$72.98/120 ml. In combination with: Serophene (clomiphene).olanzapine (Symbyax; see Appendix B).
● PO: Administer as a single dose in the morn-

ing. Some patients may require increasedNURSING IMPLICATIONS
amounts, in divided doses, with a 2nd dose at
noon.Assessment

● May be administered with food to minimize● Monitor mood changes. Inform health care
GI irritation.professional if patient demonstrates signifi-

cant increase in anxiety, nervousness, or in- Patient/Family Teaching
somnia. ● Instruct patient to take fluoxetine as directed.

● Assess for suicidal tendencies, especially dur- If a dose is missed, omit and return to regular
ing early therapy. Restrict amount of drug schedule. Do not double doses or discontin-
available to patient ue without consulting health care profession-

● Monitor appetite and nutritional intake. al; discontinuation may cause anxiety, insom-
Weigh weekly. Notify health care professional nia, nervousness.
of continued weight loss. Adjust diet as toler- ● May cause drowsiness, dizziness, impaired
ated to support nutritional status judgment, and blurred vision. Caution patient

� = Canadian drug name.
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to avoid driving and other activities requiring Classification
alertness until response to the drug is known. Therapeutic: antipsychotics

● Advise patient to avoid alcohol or other CNS Pharmacologic: phenothiazines
depressant drugs during therapy and to con-

Pregnancy Category Csult health care professional before taking
other medications or natural/herbal products

Indicationswith fluoxetine.
Acute and chronic psychoses.

● Caution patient to change positions slowly to
minimize dizziness. Action

Alters the effects of dopamine in the CNS. Has● Inform patient that frequent mouth rinses,
anticholinergic and alpha-adrenergic blockinggood oral hygiene, and sugarless gum or can-
activity. Therapeutic Effects: Diminisheddy may minimize dry mouth. If dry mouth
signs and symptoms of psychoses.persists for more than 2 wk, consult health

care professional regarding use of saliva sub- Pharmacokinetics
stitute. Absorption: Well absorbed after PO/IM ad-

● Instruct female patients to inform health care ministration. Decanoate salt in sesame oil has
professional if pregnancy is planned or sus- delayed onset and prolonged action because of
pected. delayed release from oil vehicle and subsequent

● Caution patient to wear protective clothing delayed release from fatty tissues.
and use sunscreen to prevent photosensitivity Distribution: Widely distributed. Crosses the
reactions. blood-brain barrier. Crosses the placenta; en-

● Inform patient that medication may cause de- ters breast milk.
creased libido. Protein Binding: ≥90%.

Metabolism and Excretion: Highly metabo-● Advise patient to notify health care profes-
lized by the liver; undergo enterohepatic recir-sional if symptoms of sensitivity reaction oc-
culation.cur or if headache, nausea, anorexia, anxiety,
Half-life: Fluphenazine hydrochloride—33or insomnia persists.
hr; fluphenazine decanoate—6.8–9.6 days.● Emphasize the importance of follow-up

exams to monitor progress. Encourage pa-
TIME/ACTION PROFILE (antipsychotic ac-tient participation in psychotherapy to im-
tivity)prove coping skills.

● May be augmented with benzodiazepine to ROUTE ONSET PEAK DURATION
treat jitteriness or anxiety.

PO hydro- 1 hr unknown 6–8 hr
● Refer patient/family to local support group. chloride

IM deca- 24–72 hr 48–96 hr ≥4 wkEvaluation/Desired Outcomes
noate

● Increased sense of well-being.
● Renewed interest in surroundings. May re- Contraindications/Precautions

quire 1–4 wk of therapy to obtain antidepres- Contraindicated in: Hypersensitivity; Cross-
sant effects. sensitivity with other phenothiazines may exist;

● Decrease in obsessive-compulsive behaviors. Subcortical brain damage; Severe CNS depres-
● Decrease in binge eating and vomiting in pa- sion; Coma; Bone marrow depression; Liver dis-

tients with bulimia nervosa. ease; Hypersensitivity to sesame oil (decanoate
salt); Some products contain alcohol or tartra-● Decreased incidence frequency of panic
zine and should be avoided in patients withattacks.
known intolerance; Concurrent use of drugs● Decreased mood alterations associated with
that prolong the QT interval; Pedi: Safety not es-PMDD.
tablished in children <6 months.
Use Cautiously in: Cardiovascular disease;

fluphenazine (floo-fen-a-zeen) Parkinson’s disease; Angle-closure glaucoma;
�Apo-Fluphenazine, �Modecate Myasthenia gravis; Prostatic hypertrophy; Sei-
Concentrate, �PMS-Fluphen- zure disorders; OB, Lactation: Enters breast
azine, Prolixin, Prolixin Decanoate milk, not recommended; Geri: Initial dosage re-
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duction may be necessary in geriatric or debili- Fluphenazine Hydrochloride
tated patients. PO (Adults): 0.5–10 mg/day in divided doses q

6–8 hr (maximum dose = 40 mg/day).Adverse Reactions/Side Effects
PO (Geriatric Patients or Debilitated Pa-CNS: NEUROLEPTIC MALIGNANT SYNDROME, extrapyram-
tients): 1–2.5 mg/day initially; increase doseidal reactions, sedation, tardive dyskinesia.
every 4–7 days by 1–2.5 mg/day as neededEENT: blurred vision, dry eyes. CV: hyperten-
(max dose = 20 mg/day).sion, hypotension, tachycardia. GI: anorexia,
IM (Adults): 1.25–2.5 mg q 6–8 hr.constipation, drug-induced hepatitis, dry F
Availability (generic available)mouth, ileus, nausea, weight gain. GU: urinary
Fluphenazine decanoate injection: 25 mg/retention. Derm: photosensitivity, pigment
ml, �100 mg/ml. Fluphenazine hydrochlo-changes, rashes. Endo: galactorrhea. Hemat:
ride tablets: 1 mg, 2.5 mg, 5 mgRx, 10 mg. Flu-AGRANULOCYTOSIS, leukopenia, thrombocytopenia.
phenazine hydrochloride elixir (orangeMisc: allergic reactions.
flavor): 2.5 mg/5 ml. Fluphenazine hydro-

Interactions chloride concentrate: 5 mg/ml. Fluphen-
Drug-Drug: Concurrent use with drugs that azine hydrochloride injection: 2.5 mg/ml.
prolong the QT interval, including antiar-
rhythmics, pimozide, erythromycin, clari- NURSING IMPLICATIONS
thromycin, fluoroquinolones, methadone,

Assessmentand tricyclic antidepressants may � the risk
● Assess patient’s mental status (orientation,for arrhythmias; concurrent use should be

mood, behavior) before and periodicallyavoided. Additive hypotension with antihyper- during therapy.tensives. Additive CNS depression with other
● Monitor blood pressure (sitting, standing, ly-

CNS depressants, including alcohol, antide- ing), ECG, pulse, and respiratory rate before
pressants, antihistamines, opioids, seda- and frequently during the period of dose ad-
tive/hypnotics, or general anesthetics. justment. May cause Q-wave and T-wave
Phenobarbital may increase metabolism and changes in ECG.
decrease effectiveness of fluphenazine. May � ● Observe patient carefully when administering
the risk of lithium toxicity. Aluminum-con- oral medication to ensure that medication is
taining antacids may decrease oral absorp- actually taken and not hoarded.
tion of fluphenazine. May decrease anti-Parkin- ● Assess fluid intake and bowel function. In-
son activity of levodopa and bromocriptine. creased bulk and fluids in the diet help mini-

mize constipation.May decrease the vasopressor response to epi-
● Monitor patient for onset of akathisia (rest-nephrine and norepinephrine. Beta-block-

lessness or desire to keep moving) and extra-ers, chlorpromazine, chloroquine, dela-
pyramidal side effects (parkinsonian—dif-virdine, fluoxetine, paroxetine, quinidine,
ficulty speaking or swallowing, loss ofquinine, ritonavir, and ropinirole may �
balance control, pill rolling, mask-like face,the effects of fluphenazine. Increased risk of an-
shuffling gait, rigidity, tremors; dystonic—ticholinergic effects with other agents having
muscle spasms, twisting motions, twitching,anticholinergic properties, including anti-
inability to move eyes, weakness of arms orhistamines, tricyclic antidepressants, di-
legs) every 2 mo during therapy and 8–12 wksopyramide, or quinidine. Metoclopram- after therapy has been discontinued. Reduc-

ide may � the risk of extrapyramidal tion in dose or discontinuation of medication
reactions. may be necessary. Benztropine or diphenhy-
Route/Dosage dramine may be used to control these

symptoms.
Fluphenazine Decanoate

● Monitor for tardive dyskinesia (uncontrolled
IM (Adults): 12.5–25 mg initially; may be re- rhythmic movement of mouth, face, and ex-
peated q 3 wk. Dosage may be slowly increased tremities; lip smacking or puckering; puffing
as needed (not to exceed 100 mg/dose). of cheeks; uncontrolled chewing; rapid or

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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worm-like movements of tongue). Report im- ● Syringe Compatibility: Fluphenazine hy-
drocholride is compatible in syringe withmediately; may be irreversible.
benztropine, diphenhydramine, hydroxyzine.● Monitor for development of neuroleptic ma-

lignant syndrome (fever, respiratory distress, Patient/Family Teaching
tachycardia, seizures, diaphoresis, arrhyth-

● Advise patient to take medication exactly as
mias, hypertension or hypotension, pallor, directed and not to skip doses or double up
tiredness, severe muscle stiffness, loss of on missed doses. If a dose is missed, take
bladder control). Report immediately. within 1 hr or skip dose and return to regular

● Lab Test Considerations: Evaluate CBC, schedule if taking more than 1 dose/day; take
liver function tests, and ocular examinations as soon as possible unless almost time for
periodically during therapy. May cause � next dose if taking 1 dose/day. Abrupt with-
hematocrit, hemoglobin, leukocytes, granu- drawal may lead to gastritis, nausea, vomit-
locytes, and platelets. May cause � bilirubin, ing, dizziness, headache, tachycardia, and in-
AST, ALT, and alkaline phosphatase. Agranu- somnia.
locytosis may occur after 4–10 wk of therapy ● Inform patient of possibility of extrapyrami-
with recovery 1–2 wk after discontinuation. dal symptoms and tardive dyskinesia. Caution
May recur if medication is restarted. Liver patient to report these symptoms immediately
function abnormalities may require discon- to health care professional.
tinuation of therapy. ● Advise patient to change positions slowly to

minimize orthostatic hypotension.Potential Nursing Diagnoses
● Medication may cause drowsiness. CautionDisturbed thought process (Indications)

patient to avoid driving or other activities re-Noncompliance (Patient/Family Teaching)
quiring alertness until response to medica-

Implementation tion is known.
● Slight yellow to amber color does not alter ● Caution patient to avoid taking alcohol or oth-

potency. er CNS depressants concurrently with this
● To prevent contact dermatitis, avoid getting medication.

liquid preparations on hands and wash hands ● Advise patient to use sunscreen and protec-
thoroughly if spillage occurs. tive clothing when exposed to the sun. Ex-

● Injectable forms must be drawn up with a dry posed surfaces may develop a blue-gray pig-
syringe and dry 21-gauge needle to prevent mentation, which may fade after discontinu-
clouding of the solution. ation of the medication. Extremes of tempera-

● PO: Dilute concentrate just before adminis- ture should also be avoided because this drug
tration in 120–240 ml of water, milk, carbo- impairs body temperature regulation.
nated beverage, soup, or tomato or fruit ● Advise patient that good oral hygiene, fre-
juice. Do not mix with beverages containing quent rinsing of mouth with water, and su-

garless gum or candy may help relieve drycaffeine (cola, coffee), tannics (tea), or pec-
mouth. Health care professional should betinates (apple juice).
notified if dry mouth persists beyond 2 wk.● Subcut: Fluphenazine decanoate is dissolved

● Instruct patient to notify health care profes-in sesame oil for long duration of action. It
sional promptly if sore throat, fever, unusualmay be administered subcut or IM. 12.5 mg
bleeding or bruising, rash, weakness, trem-of fluphenazine decanoate given every 3 wk is
ors, visual disturbances, dark-colored urine,approximately equivalent to 10 mg/day orally
or clay-colored stools occur.of fluphenazine hydrochloride.

● Advise patient to notify health care profes-● IM: IM dose of fluphenazine hydrochloride is
sional of medication regimen before treat-usually 30–50% of oral dose. Because flu-
ment or surgery.phenazine hydrochloride has a shorter dura-

● Emphasize the importance of routine follow-tion of action, it is used initially to determine
up exams, including ocular exams, with long-the patient’s response to the drug and to treat
term therapy and continued participation inthe acutely agitated patient.
psychotherapy.

● Administer deep IM, using a dry syringe and
21-gauge needle, into dorsal gluteal site. In- Evaluation/Desired Outcomes
struct patient to remain recumbent for 30 ● Decrease in excitable, paranoic, or with-
min to prevent hypotension. drawn behavior.
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Use Cautiously in: Hepatic dysfunction (dos-
flurandrenolide, See age reduction may be necessary); History of sui-
CORTICOSTEROIDS (TOPICAL/LOCAL). cide attempt or drug dependence; Geri: Appears

on Beers list and is associated with increased
falls risk in geriatric patients; Debilitated pa-
tients (initial dose reduction may be necessary);flurazepam (flur-az-e-pam)
Pedi: Safety not established in children <15 yr.

�Apo-Flurazepam, Dalmane,
Adverse Reactions/Side Effects�Novoflupam, �Somnol F
CNS: abnormal thinking, behavior changes,

Classification confusion, daytime drowsiness, decreased con-
Therapeutic: sedative/hypnotics centration, dizziness, hallucinations, headache,Pharmacologic: benzodiazepines

lethargy, mental depression, paradoxical excita-
tion, sleep—driving. EENT: blurred vision. GI:Schedule IV
constipation, diarrhea, nausea, vomiting.

Pregnancy Category UK Derm: rashes. Neuro: ataxia. Misc: physical
dependence, psychological dependence, toler-

Indications ance.
Short-term management of insomnia (<4 wk). Interactions
Action Drug-Drug: Concurrent use with alcohol, an-
Depresses the CNS, probably by potentiating tidepressants, antihistamines, and opioids
GABA, an inhibitory neurotransmitter. Thera- may result in additive CNS depression. Cimeti-
peutic Effects: Relief of insomnia. dine, hormonal contraceptives, disul-

firam, fluoxetine, isoniazid, ketoconazole,Pharmacokinetics
metoprolol, propoxyphene, propranolol,Absorption: Well absorbed after oral adminis-
or valproic acid may � metabolism of flura-tration.
zepam, enhancing its actions. May � efficacy ofDistribution: Widely distributed; crosses
levodopa. Rifampin or barbiturates may �blood-brain barrier. Probably crosses the pla-
metabolism and decrease � effectiveness ofcenta and enters breast milk. Accumulation of
flurazepam. Sedative effects may be � by theo-drug occurs with chronic dosing.
phylline.Protein Binding: 97% (one of the active me-
Drug-Natural Products: Concomitant use oftabolites).
kava kava, valerian, chamomile, or hopsMetabolism and Excretion: Metabolized by
can � CNS depression.the liver; some metabolites have hypnotic ac-
Route/Dosagetivity.
PO (Adults): 15–30 mg at bedtime.Half-life: 2.3 hr (half-life of active metabolite
PO (Geriatric Patients or Debilitated Pa-may be 30–200 hr).
tients): 15 mg initially, may be increased.

TIME/ACTION PROFILE (hypnotic activity) Availability (generic available)
Capsules: 15 mg, 30 mg. Tablets: 15 mg, 30ROUTE ONSET PEAK DURATION
mg.

PO 15–45 min 0.5–1 hr 7–8 hr

NURSING IMPLICATIONSContraindications/Precautions
Contraindicated in: Impaired repiratory func- Assessment
tion; Impaired repiratory function; Sleep apnea; ● Assess sleep patterns before and periodically
Hypersensitivity; Cross-sensitivity with other throughout therapy.
benzodiazepines may exist; Pre-existing CNS de- ● Assess mental status (orientation, mood, be-
pression; Severe uncontrolled pain; Angle-clo- havior) and potential for abuse prior to ad-
sure glaucoma; OB: Infants may experience ministering medication.
withdrawal effects; Lactation: Enters breast ● Prolonged use may lead to psychological or
milk; discontinue or bottle-feed. physical dependence. Restrict amount of

� = Canadian drug name.
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drug available to patient, especially if patient
fluticasone, See CORTICOSTEROIDSis depressed, suicidal, or has a history of ad-
(INHALATION), CORTICOSTEROIDSdiction.
(NASAL), CORTICOSTEROIDS● Geri: Assess fall risk and institute prevention

strategies. (TOPICAL/LOCAL).
Potential Nursing Diagnoses
Insomnia (Indications)

fluvastatin, See HMG-CoAIneffective coping (Indications)
REDUCTASE INHIBITORS (statins).Sleep deprivation (Indications)

Risk for falls (Side Effects)
Acute confusion (Side Effects)
Risk for injury (Side Effects) fluvoxamine
Implementation (floo-voks-a-meen)
● Do not confuse flurazepam with temazepam. Luvox
● Supervise ambulation and transfer of patients

Classificationafter administration. Remove cigarettes. Two
Therapeutic: antidepressants, antiobses-side rails should be raised and call bell within
sive agentsreach at all times.
Pharmacologic: selective serotonin reup-

● When discontinuing, taper to decrease take inhibitors (SSRIs)
chance of withdrawal effects (may take
months in some patients). Pregnancy Category C

● PO: Capsules may be opened and mixed with
food or fluids for patients having difficulty Indications
swallowing. Obsessive-compulsive disorder (OCD). Unla-

beled uses: Depression. Generalized anxietyPatient/Family Teaching
disorder (GAD). Post-traumatic stress disorder● Advise patient to take medication exactly as
(PSTD).directed.

● Teach sleep hygiene techniques (dark room, Action
quiet, bedtime ritual, limit daytime napping, Inhibits the reuptake of serotonin in the CNS.
avoidance of nictotine and caffeine). Therapeutic Effects: Decrease in obsessive-

● Maximum hypnotic properties are apparent compulsive behaviors.
2–3 nights after initiating therapy and may

Pharmacokineticslast 1–2 nights after therapy is discontinued.
Absorption: 53% absorbed after oral adminis-● Medication may cause daytime drowsiness.
tration.Caution patient to avoid driving and other ac-
Distribution: Excreted in breast milk; enterstivities requiring alertness until response to
the CNS. Remainder of distribution not known.medication is known.
Metabolism and Excretion: Eliminated most-● Caution patient to avoid taking alcohol or oth-
ly by the kidneys.er CNS depressants concurrently with this
Half-life: 13.6–15.6 hr.medication.

● Refer for psychotherapy if ineffective coping TIME/ACTION PROFILE (improvement onis basis for sleep pattern disturbance.
obsessive-compulsive behaviors)

● OB: Instruct patient to contact health care
professional immediately if pregnancy is ROUTE ONSET PEAK DURATION
planned or suspected.

PO within 2–3 several mo unknown
● Geri: Caution patient or family to institute fall

wkprevention strategies at home.
● Instruct patient to contact health care profes- Contraindications/Precautions

sional immediately if pregnancy is planned or Contraindicated in: Hypersensitivity to fluvox-
suspected. amine or other SSRIs; Concurrent use or use

within 14 days of discontinuing MAOI, alose-Evaluation/Desired Outcomes
tron, pimozide, thioridazine, or tizanidine.● Improvement in sleep patterns (decreased
Use Cautiously in: Impaired hepatic function;number of night time awakenings, improved

sleep onset, and increased total sleep time). OB: Neonates exposed to SSRI in third trimester
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may develop drug discontinuation syndrome in- exceed 200 mg/day; daily doses >50 mg should
cluding respiratory distress, feeding difficulty, be given in divided doses with a larger dose at
and irritability; Lactation: Discontinue drug or bedtime).
bottle-feed; Pedi: Safety not established in chil- Hepatic Impairment
dren <8 yr; Geri: Geriatric patients may have in- PO (Adults): 25 mg daily at bedtime initially,
creased sensitivity; recommend lower initial slower titration and longer dosing intervals
dose and slower dosage titration. should be used.
Adverse Reactions/Side Effects FAvailability
CNS: sedation, dizziness, drowsiness, Tablets: 25 mg, 50 mg, 100 mg.
headache, insomnia, nervousness, weakness,
agitation, anxiety, apathy, emotional lability, NURSING IMPLICATIONS
manic reactions, mental depression, psychotic

Assessmentreactions, syncope. EENT: sinusitis. Resp:
● Monitor mood changes. Assess patient forcough, dyspnea. CV: edema, hypertension, pal-

frequency of obsessive-compulsive behav-pitations, postural hypotension, tachycardia, va-
iors. Note degree to which these thoughts andsodilation. GI: constipation, diarrhea, dry
behaviors interfere with daily functioning. In-mouth, dyspepsia, nausea, anorexia, dysphagia,
form health care professional if patient dem-elevated liver enzymes, flatulence, weight gain

(unusual), vomiting. GU: decreased libido/sex- onstrates significant increase in anxiety, ner-
ual dysfunction. Derm: excessive sweating. Me- vousness, or insomnia.
tab: weight gain, weight loss. MS: hypertonia, ● Assess for suicidal tendencies, especially dur-
myoclonus/twitching. Neuro: hypokinesia/hy- ing early therapy. Restrict amount of drug
perkinesia, tremor. Misc: allergic reactions, available to patient.
chills, flu-like symptoms, tooth disorder/caries, ● Monitor appetite and nutritional intake.
yawning. Weigh weekly. Report significant changes in

weight. Adjust diet as tolerated to support nu-Interactions
tritional status.Drug-Drug: Serious, potentially fatal reactions

● Toxicity and Overdose: Common symp-(serotonin syndrome) may occur with MAO in-
toms of toxicity include drowsiness, vomiting,hibitors . Smoking may � effectiveness of
diarrhea, and dizziness. Coma, tachycardia,fluvoxamine. Concurrent use with tricyclic an-
bradycardia, hypotension, ECG abnormali-tidepressants may � plasma levels of fluvox-
ties, liver function abnormalities, and convul-amine. � metabolism and may � effects of
sions may also occur. Treatment is symptom-some beta blockers (propranolol), alose-
atic and supportive.tron (avoid concurrent use), some benzodi-

azepines (avoid concurrent diazepam), car- Potential Nursing Diagnoses
bamazepine, methadone, lithium, Ineffective coping (Indications)
theophylline (� dose to 33% of usual dose), Risk for injury (Side Effects)
tolbutamide, warfarin, and L -tryptophan.

Implementation� blood levels and risk of toxicity from cloza-
● Taper to avoid withdrawal effects. Reducepine (dosage adjustments may be necessary).

dose by 50% for 3 days, then reduce by 50%Route/Dosage for 3 days, then discontinue.
PO (Adults): Initial dose—50 mg daily at

● PO: Initial therapy is administered as a single
bedtime; increase by 50 mg q 4–7 days until de- bedtime dose. May be increased every 4–7sired effect is achieved. If daily dose >100 mg, days as tolerated.give in two equally divided doses or give a larger

● Fluvoxamine may be given without regard todose at bedtime (not to exceed 300 mg/day).
meals.Maintenance dose—Make periodic adjust-

Patient/Family Teachingments to maintain lowest possible dose to con-
● Instruct patient to take fluvoxamine exactly astrol symptoms.

directed. Do not skip or double up on missedPO (Children 8–17 yr): 25 mg at bedtime,
may increase by 25 mg/day q 4–7 days (not to doses. Improvement in symptoms may be no-

� = Canadian drug name.
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ticed in 2–3 wk, but medication should be Distribution: Half of all stores are in the liver.
Enters breast milk. Crosses the placenta.continued as directed.
Protein Binding: Extensive.● May cause drowsiness and dizziness. Caution
Metabolism and Excretion: Converted by thepatient to avoid driving and other activities re-
liver to its active metabolite, dihydrofolate re-quiring alertness until response to medica-
ductase. Excess amounts are excreted un-tion is known.
changed by the kidneys.● Advise patient to avoid alcohol or other CNS
Half-life: Unknown.depressants during therapy and to consult

health care professional before taking other TIME/ACTION PROFILE (increase in reticu-
medications with fluvoxamine. locyte count)

● Instruct female patients to notify health care
professional if breastfeeding or if pregnancy ROUTE ONSET PEAK DURATION
is planned or suspected. PO, IM, 30–60 min 1 hr unknown

● Advise patient to notify health care profes- subcut, IV
sional if rash or hives occur or if headache,

Contraindications/Precautionsnausea, anorexia, anxiety, or insomnia
Contraindicated in: Uncorrected pernicious,persists.
aplastic, or normocytic anemias (neurologic● Emphasize the importance of follow-up
damage will progress despite correction of he-exams to monitor progress.
matologic abnormalities); Preparations con-● Advise patient to avoid use of caffeine (choco-
taining benzyl alcohol should not be used inlate, tea, cola).
newborns.

● Refer patient to psychotherapy to improve
Use Cautiously in: Undiagnosed anemias.coping skills and/or to an OCD support
Adverse Reactions/Side Effectsgroup.
Derm: rashes.Evaluation/Desired Outcomes
CNS: irritability, difficulty sleeping, malaise,

● Decrease in symptoms of obsessive-compul-
confusion. Misc: fever.sive disorder.
Interactions
Drug-Drug: Pyrimethamine, methotrexate,

folic acid (foe-lik a-sid) trimethoprim, and triamterene prevent the
activation of folic acid (leucovorin should be�Apo-Folic, folate, Folvite, �No-
used instead to treat overdoses of these drugs).vofolacid, vitamin B
Absorption of folic acid is � by sulfonamides

Classification (including sulfasalazine), anatacids, andTherapeutic: antianemics, vitamins
cholestyramine. Folic acid requirements arePharmacologic: water soluble vitamins
� by estrogens, phenytoin,
phenobarbital, primidone, carbamaze-Pregnancy Category A
pine, or corticosteroids. May � phenytoin
serum concentration.Indications

Prevention and treatment of megaloblastic and Route/Dosage
macrocytic anemias. Given during pregnancy to

Therapeutic Dose (Folic acid deficiency)promote normal fetal development.
PO, IM, IV, Subcut (Adults and Children

Action >11 yr): 1 mg/day initial dosage then 0.5 mg/
Required for protein synthesis and red blood day maintenance dose.
cell function. Stimulates the production of red PO, IM, IV, Subcut (Children >1 yr): 1 mg/
blood cells, white blood cells, and platelets. day initial dosage then 0.1–0.4 mg/day mainte-
Necessary for normal fetal development. Ther- nance dose.

PO, IM, IV, Subcut (Infants): 15 mcg/kg/apeutic Effects: Restoration and maintenance
dose daily or 50 mcg/day.of normal hematopoiesis.

Pharmacokinetics Recommended Daily Allowance
Absorption: Well absorbed from the GI tract PO (Adults and Children >15 yr): 0.2 mg/
and IM and subcut sites. day.
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PO (Adults, Pregnant or Lactating): 0.4 mg/ ● Y-Site Compatibility: famotidine.
● Additive Compatibility: D20W.day.
● Additive Incompatibility: D50W, calciumPO (Children 11–14 yr): 0.15 mg/day.

gluconate.PO (Children 7–10 yr): 0.1 mg/day.
PO (Children 4–6 yr): 0.075 mg/day. Patient/Family Teaching
PO (Infants 6 months–3 yr): 0.05 mg/day.

● Encourage patient to comply with diet recom-
mendations of health care professional. Ex-Availability (generic available)
plain that the best source of vitamins is a well-Tablets: 0.4 mg, 0.8 mg, 1 mg, �5 mg. Injec- F
balanced diet with foods from the four basiction: 5 mg/ml. In combination with: other
food groups. A diet low in vitamin B and folatevitamins and minerals as multiple vitamins Rx,
will be used to diagnose folic acid deficiencyOTC.
without concealing pernicious anemia.

● Foods high in folic acid include vegetables,NURSING IMPLICATIONS
fruits, and organ meats; heat destroys folic

Assessment acid in foods.
● Assess patient for signs of megaloblastic ane-

● Patients self-medicating with vitamin supple-
mia (fatigue, weakness, dyspnea) before and ments should be cautioned not to exceed
periodically throughout therapy. RDA. The effectiveness of megadoses for

● Lab Test Considerations: Monitor plas- treatment of various medical conditions is
ma folic acid levels, hemoglobin, hematocrit, unproven and may cause side effects.
and reticulocyte count before and periodical-

● Explain that folic acid may make urine more
ly during therapy. intensely yellow.

● May cause � serum concentrations of other
● Instruct patient to notify health care profes-

B complex vitamins when given in high con- sional if rash occurs, which may indicate hy-
tinuous doses. persensitivity.

● Emphasize the importance of follow-upPotential Nursing Diagnoses
exams to evaluate progress.Imbalanced nutrition: less than body require-

ments (Indications) Evaluation/Desired Outcomes
Activity intolerance (Indications)

● Reticulocytosis 2–5 days after beginning
therapy.Implementation

● Resolution of symptoms of megaloblastic● Do not confuse folic acid with folinic acid
anemia.(leucovorin calcium).

● Because of infrequency of solitary vitamin de-
ficiencies, combinations are commonly ad- HIGH ALERT
ministered (see Appendix B).

fondaparinux● May be given subcut, deep IM, or IV when PO
route is not feasible. (fon-da-par-i-nux)

● PO: Antacids should be given at least 2 hr af- Arixtra
ter folic acid; folic acid should be given 2 hr

Classificationbefore or 4–6 hr after cholestyramine. A 50- Therapeutic: anticoagulants
mcg/ml oral solution may be extemporane- Pharmacologic: active factor X inhibitors
ously prepared by pharmacy for use in neo-
nates and infants. Pregnancy Category B

● IV: Solution ranges from yellow to orange-
yellow in color. Indications

Prevention and treatment of deep vein thrombo-IV Administration
sis and pulmonary embolism. Unlabeled uses:

● Direct IV: Diluent: Dilute with dextrose or
Systemic anticoagulation for other diagnoses.0.9%NaCl. Concentration: 0.1 mg/ml.

Rate: 5 mg/min. Action
● Continuous Infusion: May be added to hy- Binds selectively to antithrombin III (AT III).

peralimentation solution. This binding potentiates the neutralization (in-

� = Canadian drug name.
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activation) of active factor X (Xa). Therapeutic topenia. F and E: hypokalemia. Misc: fever, in-
creased wound drainage.Effects: Interruption of the coagulation cascade

resulting in inhibition of thrombus formation. Interactions
Prevention of thrombus formation decreases Drug-Drug: Risk of bleeding may be � by
the risk of pulmonary emboli. concurrent use of warfarin or drugs that af-

fect platelet function, including aspirin,Pharmacokinetics
NSAIDs, dipyridamole, some cephalospo-Absorption: 100% absorbed following subcu-
rins, valproates, clopidogrel, ticlopidine,taneous administration.
abciximab, eftifibatide, tirofiban, and dex-Distribution: Distributes mainly throughout
tran.the intravascular space.
Drug-Natural Products: � risk of bleedingMetabolism and Excretion: Eliminated main-
with arnica, chamomile, clove, dong quai,ly unchanged in urine.
feverfew, garlic, ginger, gingko, Panax gin-Half-life: 17–21 hr.
seng, and others.

TIME/ACTION PROFILE (anticoagulant Route/Dosage
effect)

Treatment of DVT/PE
ROUTE ONSET PEAK DURATION Subcut (Adults): <50 kg 5—mg once daily

for at least 5 days until therapeutic anticoagula-Subcut rapid 3 hr 24 hr
tion with warfarin is achieved (INR >2 for two
consecutive days); warfarin may be started with-Contraindications/Precautions
in 72 hr of fondaparinux (has been used for upContraindicated in: Hypersensitivity; Severe
to 26 days). 50–100 kg—7.5 mg once daily forrenal impairment (CCr <30 ml/min; increased
at least 5 days until therapeutic anticoagulationrisk of bleeding); Body weight <50 kg in pa-
with warfarin is achieved (INR >2 for two con-tients undergoing hip replacement (markedly
secutive days). >100 kg—10 mg once daily forincreased risk of bleeding); Active major bleed-
at least 5 days until therapeutic anticoagulation-ing; Bacterial endocarditis; Thrombocytopenia
with warfarin is achieved (INR >2 for for twodue to fonaparinux antibodies.
consecutive days); warfarin may be started with-Use Cautiously in: Mild-to-moderate renal im-
in 72 hr of fondaparinux.pairment; Retinopathy (hypertensive or diabet-

ic); Untreated hypertension; Recent history of Prevention of DVT/PE
ulcer disease; History of congenital or acquired Subcut (Adults): 2.5 mg once daily, starting
bleeding disorder; Geri: Patients >65 yr (in- 6–8 hr after surgery, continuing for 5–9 days
creased risk of bleeding); Malignancy; History (up to 11 days) following abdominal surgery or
of heparin-induced thrombocytopenia; OB, knee/hip replacement or continuing for 24 days
Pedi: Pregnancy, lactation, or children (safety following hip fracture surgery (up to 32 days).
not established; use during pregnancy only if Availability
clearly needed) Solution for subcut injection: 2.5 mg/0.5 ml
Exercise Extreme Caution in: Severe uncon- in prefilled syringes, 5 mg/0.4 ml in prefilled sy-
trolled hypertension; Bleeding disorders; GI ringes, 7.5 mg/0.6 ml in prefilled syringes, 10
bleeding/ulceration/pathology; Hemorrhagic mg/0.8 ml in prefilled syringes.
stroke; Recent CNS or ophthalmologic surgery;
Active GI bleeding/ulceration; Spinal/epidural NURSING IMPLICATIONS
anesthesia or spinal puncture (increased risk of

Assessmentspinal/epidural hematoma that may lead to
● Assess for signs of bleeding and hemorrhagelong-term or permanent paralysis).

(bleeding gums; nosebleed; unusual bruis-
Adverse Reactions/Side Effects ing; black, tarry stools; hematuria; fall in he-
CNS: confusion, dizziness, headache, insomnia. matocrit; sudden drop in blood pressure;
CV: edema, hypotension. GI: constipation, diar- guaiac positive stools); bleeding from surgi-
rhea, dyspepsia, increased serum aminotrans- cal site. Notify physician if these occur.
ferases, nausea, vomiting. GU: urinary reten- ● Assess for evidence of additional or increased
tion. Derm: bullous eruption, hematoma, thrombosis. Symptoms will depend on area of
purpura, rash. Hemat: bleeding, thrombocy- involvement. Monitor neurological status fre-
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Patient/Family Teachingquently for signs of impairment. May require
● Advise patient to report any symptoms of un-urgent treatment.

usual bleeding or bruising, dizziness, itching,● Lab Test Considerations: Monitor plate-
let count closely; may cause thrombocytope- rash, fever, swelling, or difficulty breathing to
nia. If platelet count is <100,000/mm3, dis- health care professional immediately.
continue fondaparinux. ● Instruct patient not to take aspirin or NSAIDs

● Fondaparinux is not accurately measured by without consulting health care professional
prothrombin time (PT), activated thrombo- during therapy. F
plastin time (aPTT), or international stan- Evaluation/Desired Outcomesdards of heparin or low-molecular-weight

● Prevention and treatment of deep vein throm-heparins. If unexpected changes in coagula-
bosis and pulmonary embolism.tion parameters or major bleeding occurs,

discontinue fondaparinux.
● Monitor CBC, serum creatinine levels, and formoterol (for-mo-te-role)

stool occult blood tests routinely during Foradil, Perforomist
therapy.

Classification● May cause asymptomatic � in AST and ALT.
Therapeutic: bronchodilatorsElevations are fully reversible and not associ-
Pharmacologic: adrenergicsated with � in bilirubin.
Pregnancy Category CPotential Nursing Diagnoses

Ineffective tissue perfusion (Indications)
IndicationsRisk for injury (Side Effects)
Long-term maintenance treatment of asthma.Implementation
Prevention of bronchospasm in reversible ob-

● Fondaparinux cannot be used interchange-
structive airways disease, including. Long-termably with heparin, low-molecular-weight hep-
management of bronchoconstriction associatedarins, or heparinoids as they differ in manu-
with COPD including chronic bronchitis andfacturing process, anti-Xa and anti-IIa
emphysema. Acute prevention of exercise-in-activity, units, and dosage. Each of these med-
duced bronchospasm, when used on an occa-ications has its own instructions for use.
sional, as needed, basis. Maintenance treatment● Initial dose should be administered 6-8 hr af-
of emphysema and chronic bronchitis.ter surgery. Administration before 6 hr after

surgery has been associated with risk of ma- Action
jor bleeding. Produces accumulation of cyclic adenosine mo-

● Subcut: Administer subcut only into fatty tis- nophosphate (cAMP) at beta-adrenergic recep-
sue, alternating sites between right and left tors, resulting in relaxation of airway smooth
anterolateral or posterolateral abdominal muscle. Relatively specific for beta2 (pulmo-
wall. Inject entire length of needle at a 45° or nary) receptors. Therapeutic Effects: Bron-
90° angle into a skin fold held between chodilation.
thumb and forefinger; hold skin fold through-

Pharmacokineticsout injection. Do not aspirate or massage. Ro-
Absorption: Following inhalation, majority oftate sites frequently. Do not administer IM be-
inhaled drug is swallowed and absorbed.cause of danger of hematoma formation.
Distribution: Unknown.Solution should be clear; do not inject solu-
Metabolism and Excretion: Mostly metabo-tion containing particulate matter. Do not mix
lized by the liver; 10–18% excreted unchangedwith other injections.

● Fondaparinux is provided in a single-dose in urine.
prefilled syringe with an automatic needle Half-life: 10 hr.
protection system. Do not expel air bubble
from prefilled syringe before injection to pre-
vent loss of drug.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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AvailabilityTIME/ACTION PROFILE (bronchodilation)
Capsule for Aerolizer use: 12 mcg. Vials for

ROUTE ONSET PEAK DURATION nebulization: 20 mcg/2 mL. In combina-
tion with: budesonide (Symbicort; see Appen-inhalation 15 min 1–3 hr 12 hr
dix B).

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute at- NURSING IMPLICATIONS
tack of asthma (onset of action is delayed). AssessmentUse Cautiously in: Cardiovascular disease (in-

● Assess lung sounds, pulse, and blood pres-cluding angina and hypertension); Diabetes;
sure before administration and during peakGlaucoma; Hyperthyroidism; Pheochromocyto-
of medication. Note amount, color, and char-ma; Excessive use (may lead to tolerance and
acter of sputum produced. Closely monitorparadoxical bronchospasm); OB, Pedi: Preg-
patients on higher dose for adverse effects.nancy, lactation, or children <5 yr (may inhibit

● Monitor pulmonary function tests before ini-contractions during labor; use only if potential tiating and periodically therapy to determinebenefits outweigh risks). effectiveness of medication.
Adverse Reactions/Side Effects ● Observe for paradoxical bronchospasm
CNS: dizziness, fatigue, headache, insomnia, (wheezing). If condition occurs, withhold
malaise, nervousness. Resp: PARADOXICAL BRON- medication and notify physician or other
CHOSPASM. CV: angina, arrhythmias, hyperten- health care provider immediately.
sion, hypotension, palpitations, tachycardia. GI: ● Monitor ECG periodically during therapy.
dry mouth, nausea. F and E: hypokalemia. Me- May cause prolonged QTc interval.

● Monitor patient for signs of anaphylaxistab: hyperglycemia, metabolic acidosis. MS:
(dyspnea, rash, laryngeal edema) throughoutmuscle cramps. Neuro: tremor. Misc: allergic
therapy.reactions including ANAPHYLAXIS.

● Lab Test Considerations: May cause �Interactions
serum glucose and decreased serum po-Drug-Drug: Concurrent use with MAO inhibi-
tassium.tors, tricyclic antidepressants or other

Potential Nursing Diagnosesagents that may prolong the QTc interval
Ineffective airway clearance (Indications)may result in serious arrhythmias and should be

undertaken with extreme caution. � risk of hy- Implementation
pokalemia with theophylline, corticoste- ● Inhaln: For use with inhaler: Place capsule
roids, potassium-losing diuretics. Beta in the well of the Aerolizer Inhaler with dry
blockers may � therapeutic effects of formo- hands; do not expose to moisture. The cap-
terol. � adrenergic effects may occur with con- sule is pierced by pressing and releasing the
current use of adrenergics. buttons on the side of the device. Medication

is dispersed into the air stream when patientRoute/Dosage
inhales rapidly and deeply through mouth-

Maintenance Treatment of Asthma piece. Capsules are only to be used with Aer-
olizer Inhaler and should not be taken orally.Inhaln (Adults and Children ≥5 yr): 1 cap-
Store capsules in the blister and only removesule (12 mcg) every 12 hr using the Aerolizer
immediately before use. Store inhaler in a lev-Inhaler.
el, horizontal position. Aerolizer Inhaler

Prevention of Exercise-Induced Broncho- should never be washed and should be kept
spasm dry.

● Do not use a spacer with fomoterol.Inhaln (Adults and Children ≥12 yr): 1 cap-
● To use, pull off the Aerolizer cover. Hold thesule (12 mcg) at least 15 min before exercise on

base of the inhaler firmly, and twist mouth-an occasional as-needed basis.
piece in the direction of the arrow to open.

Maintenance Treatment of Emphysema and Push the buttons in to make sure four pins
Chronic Bronchitis are visible in the capsule well on each side.
Inhaln (Adults): 20 mcg/2 mL-unit-dose vial Remove capsule from blister pack immedi-
twice daily via jet nebulizer. ately before use. Separate one blistered cap-
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sule by tearing at perforations. With foil-side ● Instruct patient to contact health care profes-
up, fold back along perforation and flatten. sional immediately if shortness of breath is
Starting at slit, tear off corner; separate and not relieved by medication or nausea, vomit-
peel foil from paper backing and remove cap- ing, shakiness, headache, fast or irregular
sule. Place capsule in the capsule chamber in heartbeat, or sleeplessness occur.
the base of the Aerolizer Inhaler. Never place
a capsule directly into the mouthpiece. Twist

● Instruct patient to notify health care profes-
the mouthpiece back to the closed position. sional if there is no response to the usual FWith the mouthpiece upright, simultaneously dose of fomoterol. Asthma and treatment reg-press both buttons only once. A click should

imen should be re-evaluated and corticoste-be heard as the capsule is being pierced. Re-
roids should be considered. Need for in-lease buttons; if buttons stick in depressed
creased use to treat symptoms indicatesposition grasp wings on buttons and retract
decrease in asthma control and need to re-before inhalation. With patient sitting or
evaluate therapy.standing in a comfortable upright position,

exhale fully. Do not exhale into the device. Tilt
● Advise patient to consult health care profes-head back slightly and breathe in rapidly but

sional before taking any Rx, OTC, or herbalsteadily. A sweet taste will be experienced and
a whirring noise heard. If no whirring is products or alcohol concurrently with this
heard, the capsule may be stuck. Open inhal- therapy. Caution patient also to avoid smok-
er and loosen capsule allowing it to spin free- ing and other respiratory irritants.
ly. Do not repeatedly press buttons to loosen
capsule. Hold breath for as long as comforta-

● Advise patient to notify health care profes-
bly possible after removing inhaler from sional if pregnancy is planned or suspected,
mouth. Open inhaler to see if any powder is or if nursing.
still in capsule. If powder is found, repeat in-
halation steps. After use, open, remove and

● Inhaler: Instruct patient on correct tech-discard empty capsule.
nique for use of Aerolizer Inhaler. Advise pa-

● Inhaln: For use with nebulizer: Administer
tient always to use new Aerolizer Inhaler thatvia standard jet nebulizer via mouthpiece or
comes with each refill. Take sticker with ‘‘useface mask. Remove vial from foil immediately
by’’ date written by pharmacist from the out-prior to use and discard via after use. May be
side of the box and place it on the Aerolizerstored in refrigerator for up to 3 months.
Inhaler cover. If the date is blank, count 4Patient/Family Teaching
months from the date of purchase and write

● Instruct patient to take fomoterol as directed.
date on sticker. Use new inhaler and blisterDo not discontinue therapy without discuss-
pack following the ‘‘use by’’ date.ing with health care professional, even if feel-

ing better. If on a scheduled dosing regimen,
● Inform patient that in rare cases capsuletake a missed dose as soon as remembered,

might break into small pieces. These piecesspacing remaining doses at regular intervals.
Do not double doses. Use a rapid-acting should be retained by the screen in the inhal-
bronchodilator if symptoms occur before er, however in rare instances tiny pieces may
next dose is due. Caution patient not to use reach mouth or throat after inhalation. Shat-
more than 2 times a day or less than 12 hr tering of capsule is less likely to happen if
apart; may cause adverse effects, paradoxical storage conditions are strictly followed, cap-
bronchospasm, or loss of effectiveness of sules removed from blister immediately be-
medication Instruct patient to review medica- fore use, and capsules are only pierced once.
tion guide with each Rx refill.

● Advise patient to have a rapid-acting bron- Evaluation/Desired Outcomeschodilator available for use at all times for
● Prevention of bronchospasm.symptomatic relief of acute asthma attacks.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effectsfosamprenavir calcium Reflects use with other antiretrovirals.
(fos-am-pren-a-veer) CNS: headache, fatigue, mood disorders. GI: di-
Lexiva arrhea, nausea, vomiting, abdominal pain, �

liver enzymes. Derm: rash. Endo: glucose into-Classification
lerance. Hemat: neutropenia. Metab: fat redis-Therapeutic: antiretrovirals
tribution, � triglycerides. Misc: allergic reac-Pharmacologic: protease inhibitors
tions including STEVENS-JOHNSON SYNDROME,

Pregnancy Category C inflammatory response to opportunistic infec-
tion.

Indications InteractionsWith other antiretrovirals in the management of Drug-Drug: Amprenavir, the active moiety ofHIV infection. fosamprenavir is metabolized by CYP3A4; it also
Action inhibits and induces this enzyme system. The ac-
Inhibits the action of HIV protease and prevents tion of any other medication that is also handled
the cleavage of viral polyproteins. Therapeutic by or affects this system may be altered by con-
Effects: Increased CD4 cell counts and de- current use. Concurrent use of flecainide,
creased viral load with subsequent slowed pro- propafenone, rifampin, ergot derivatives
gression of HIV and its sequelae. (dihydroergotamine, ergotamine, ergono-

vine, methylergonovine), fluticasone lo-Pharmacokinetics
vastatin, simvastatin, pimozide, delavir-Absorption: Fosamprenavir is a prodrug. Fol-
dine, midazolam or triazolam may result inlowing oral administration, it is rapidly convert-
serious, potentially life-threatening adverse re-ed to amprenavir by the gut lining during ab-
actions including arrhythmias, excessive seda-sorption.
tion, myopathy or loss of virologic response andDistribution: Penetration into RBCs is concen-
is contraindicated. Blood levels are � by efavi-tration dependent.
renz (additional ritonavir may be requiredMetabolism and Excretion: Mostly metabo-
when used together), nevirapine, lopinavir/lized the liver (CYP3A4 enzyme system). Mini-
ritonavir, saquinavir, carbamazepine,mal renal excretion.
phenobarbital, phenytoin,Half-life: 7.7 hr.
dexamethasone, histamine H2-receptor
antagonists, and proton-pump inhibitors;TIME/ACTION PROFILE (blood levels)
monitor for � antiretroviral activity. Levels are

ROUTE ONSET PEAK DURATION � by indinavir and nelfinavir. May �
methadone and paroxetine levels. � levelsPO rapid 1.5–4 hr 12–24 hr
and risk of toxicity from amiodarone, lido-

Contraindications/Precautions caine, quinidine (monitor blood levels), ke-
Contraindicated in: Hypersensitivity, sulfona- toconazole, and itraconazole (dose of itra-
mide/sulfa hypersensitivity; Severe hepatic im- conazole or ketoconazole should not exceed
pairment; Concurrent use of flecainide, propaf- 200 mg/day when fosamprenavir is used with ri-
enone, rifampin, ergot derivatives, St. John’s tonavir or 400 mg/day when used without), ri-
wort, lovastatin, simvastatin, pimozide, delavir- fabutin (monitor for neutropenia, � rifabutin
dine, midazolam or triazolam. dose by 50% when used with fosamprenavir or
Use Cautiously in: Geri: Geriatric patients by 75% when used with fosamprenavir with rito-
(consider age-related decrease in body mass, navir), atorvastatin and rosuvastatin (dose
cardiac/hepatic/renal impairment, concurrent not to exceed 20 mg/day or consider other
illness and medications); Mild to moderate he- HMG-CoA reductase inhibitors), cyclsospo-
patic impairment; Concurrent use of medica- rine or tacrolimus (monitor blood levels of
tions handled by or affecting the CYP3A4 enzyme immunosuppressants), calcium channel
system (may require serum level monitoring, blockers (clinical monitoring recommended),
dose or dosing interval alterations); OB, Pedi: some benzodiazepines (alprazolam, clo-
Pregnancy, lactation, children (safety not estab- razepate, diazepam, flurazepam (dose re-
lished; breast feeding not recommended in HIV- duction of benzodiazepine may be needed), sil-
infected patients). denafil, tadalafil, and vardenafil (use
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cautiously; � dose of sildenafil to 25 mg every ● May cause neutropenia.
48 hr, for tadalafil single dose should not ex- Potential Nursing Diagnoses
ceed 10 mg in any 72 hr period, dose of varde- Risk for infection (Indications)
nafil should not exceed 2.5 mg every 24 hr if Noncompliance (Patient/Family Teaching)
used without ritonavir or 2.5 mg every 72 hr

Implementationwith ritonavir with monitoring for toxicity) and
● PO: May be administered with or withouttricyclic antidepressants (blood level moni-

food.toring recommended). May alter the effects of FPatient/Family Teachingwarfarin (monitor INR) or hormonal con-
● Emphasize the importance of taking fosam-traceptives (use alternative method of contra-

prenavir exactly as directed. Advise patient toception).
read the Patient Information that comes withDrug-Natural Products: Concurrent use of
the prescription prior to initiation of therapySt. John’s wort is contraindicated; � blood
and with each prescription refill. Fosampre-levels and may lead to � virologic response.
navir must always be used in combination

Route/Dosage with other antiretroviral drugs. Do not take
PO (Adults): Treatment-naive patients with- more than prescribed amount and do not
out ritonavir—1400 mg twice daily; treat- stop taking without consulting health care
ment-naive patients with ritonavir—1400 professional. Take missed doses as soon as
mg once daily with ritonavir 100 or 200 mg remembered, then return to regular sched-
once daily, or 700 mg twice daily with ritonavir ule. If a dose is skipped, do not double the
100 mg twice daily. Protease inhibitor–experi- next doses.
enced patients—700 mg twice daily with rito- ● Instruct patient that fosamprenavir should
navir 100 mg twice daily. If efavirenz is added to not be shared with others.
a once daily regimen using both fosamprenavir ● Inform patient that fosamprenavir does not
and ritonavir, an additional 100 mg of ritonavir cure AIDS or prevent associated or opportu-
(total of 300 mg) should be given. nistic infections. Fosamprenavir does not re-

duce the risk of transmission of HIV to othersHepatic Impairment
through sexual contact or blood contamina-PO (Adults mild-moderate hepatic impair-
tion. Caution patient to use a condom and toment): 700 mg twice daily without ritonavir.
avoid sharing needles or donating blood to

Availability prevent spreading the AIDS virus to others.
Tablets: 700 mg. Advise patient that the long-term effects of

fosamprenavir are unknown at this time.NURSING IMPLICATIONS
● Emphasize the importance of providing

health care professional with accurate cur-Assessment
rent drug history and notifying health care● Assess patient for change in severity of HIV
professional before taking any prescriptionsymptoms and for symptoms of opportunistic
or OTC medications or herbal products be-infections throughout therapy.
cause of potentially serious drug interactions.● Assess patient for allergy to sulfonamides.

● May decrease effectiveness of hormonal con-May exhibit cross-sensitivity.
traceptives; advise patient to use a nonhor-

● Assess patient for skin reactions throughout
monal form of contraception during therapy.therapy. Reactions may be severe and life

● Instruct patient to notify health care profes-threatening. Discontinue therapy if severe re-
sional if nausea, vomiting, diarrhea, or rashactions or moderate rashes with systemic
occurs.symptoms occur.

● Emphasize the importance of regular follow-
● Lab Test Considerations: Monitor viral

up exams and blood counts to determineload and CD4 cell count regularly during
progress and monitor for side effects.therapy.

● May cause � serum glucose, and triglycer- Evaluation/Desired Outcomes
ide levels. ● Delayed progression of AIDS and decreased

● May cause � AST and ALT levels. opportunistic infections in patients with HIV.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Decrease in viral load and increase in CD4 nal pain, abnormal taste sensation, anorexia,
cell counts. constipation, dyspepsia. GU: renal failure, albu-

minuria, dysuria, nocturia, polyuria, urinary re-
tention. Derm: increased sweating, pruritus,

foscarnet (foss-kar-net) rash, skin ulceration. F and E: hypocalcemia,
Foscavir hypokalemia, hypomagnesemia, hyperphos-

phatemia, hypophosphatemia. Hemat: anemia,Classification
granulocytopenia, leukopenia. Local: pain/in-Therapeutic: antivirals
flammation at injection site. MS: arthralgia,

Pregnancy Category C myalgia, back pain, involuntary muscle contrac-
tion. Neuro: ataxia, hypoesthesia, neuropathy,

Indications paresthesia, tremor. Misc: fever, chills, flu-like
Treatment of cytomegalovirus (CMV) retinitis in syndrome, lymphoma, sarcoma.
HIV-infected patients (alone or with ganciclo-

Interactionsvir). Treatment of acyclovir-resistant mucocuta-
Drug-Drug: Concurrent use with parenteralneous herpes simplex virus (HSV) infections in
pentamidine may result in severe, life-threat-immunocompromised patients.
ening hypocalcemia. Risk of nephrotoxicity may

Action be � by concurrent use of other nephrotoxic
Prevents viral replication by inhibiting viral agents (amphotericin B, aminoglyco-
DNA-polymerase and reverse transcriptase. sides).
Therapeutic Effects: Virustatic action against

Route/Dosagesusceptible viruses including CMV.
IV (Adults): CMV retinitis—60 mg/kg q 8 hrPharmacokinetics or 90 mg/kg q 12 hr for 2–3 wk, then 90–120

Absorption: IV administration results in com- mg/kg/day as a single dose. Dosage reduction
plete bioavailability. required for any degree of renal impairment;Distribution: Variable penetration into CSF. HSV—40 mg/kg q 8–12 hr for 2–3 wk or untilMay concentrate in and be slowly released from healing occurs.bone.

Availability (generic available)Metabolism and Excretion: 80–90% excret-
Injection: 6000 mg/250 ml, 12,000 mg/500ed unchanged in urine.
ml.Half-life: 3 hr (in patients with normal renal

function); longer half-life of 90 hr may reflect
NURSING IMPLICATIONSrelease of drug from bone.

AssessmentTIME/ACTION PROFILE
● CMV Retinitis: Diagnosis of CMV retinitis

should be determined by ophthalmoscopyROUTE ONSET PEAK DURATION
before treatment with foscarnet. Ophthalmo-IV rapid end of in- 8–24 hr
logic examinations should also be performedfusion
at the conclusion of induction and every 4 wk

Contraindications/Precautions during maintenance therapy.
Contraindicated in: Hypersensitivity. ● Culture for CMV (urine, blood, throat) may
Use Cautiously in: Renal impairment (dose be taken before administration. However, a
reduction required if CCr ≤1.4–1.6 ml/min/kg; negative CMV culture does not rule out CMV
see product information); History of seizures; retinitis.
OB, Pedi: Pregnancy, lactation, or children ● HSV Infections: Assess lesions before and
(safety not established). daily during therapy.

● Lab Test Considerations: Monitor serumAdverse Reactions/Side Effects
creatinine before and 2–3 times weekly dur-CNS: SEIZURES, headache, anxiety, confusion, diz-
ing induction therapy and at least once everyziness, fatigue, malaise, mental depression,
1–2 wk during maintenance therapy. Monitorweakness. EENT: conjunctivitis, eye pain, vision
24-hr CCr before and periodically throughoutabnormalities. Resp: coughing, dyspnea. CV:
therapy. If CCr drops below 0.4 ml/min/kg,chest pain, ECG abnormalities, edema, palpita-

tions. GI: diarrhea, nausea, vomiting, abdomi- foscarnet should be discontinued.

Copyright © 2008 by F.A. Davis



fosphenytoin 583

● Monitor serum calcium, magnesium, potassi- ● Y-Site Incompatibility: Manufacturer rec-
um, and phosphorus before and 2–3 times ommends that foscarnet not be administered
weekly during induction therapy and at least concurrently with other drugs or solutions in
weekly during maintenance therapy. May the same IV catheter except D5W or 0.9%
cause concentrations. NaCl, acyclovir, amphotericin B, diazepam,

● May cause anemia, granulocytopenia, leuko- digoxin, diphenhydramine, dobutamine, dro-
penia, and thrombocytopenia. May cause � peridol, ganciclovir, haloperidol, leucovorin,
AST and ALT levels and abnormal A-G ratios. midazolam, pentamidine, prochlorperazine,

Fpromethazine, trimetrexate.Potential Nursing Diagnoses
Risk for infection (Indications) Patient/Family Teaching

● Inform patient that foscarnet is not a cure forImplementation
CMV retinitis. Progression of retinitis may

● Patient should be adequately hydrated with
continue in immunocompromised patients750–1000 ml of 0.9% NaCl or D5W before
during and after therapy. Advise patients tofirst infusion to establish diuresis, then 750–
have regular ophthalmologic exams.1000 ml with 120 mg/kg of foscarnet or 500

● Advise patient to notify health care profes-ml with 40–60 mg/kg of foscarnet should be
sional immediately if perioral tingling oradministered with each dose to prevent renal
numbness in the extremities or paresthesiatoxicity.
occurs during or after infusion. If these signsIV Administration of electrolyte imbalance occur during admin-

● Intermittent Infusion: Diluent: May be istration, infusion should be stopped and lab
administered via central line undiluted. If ad- samples for serum electrolyte concentrations
ministered via peripheral line, must be dilut- obtained immediately.
ed with D5W or 0.9% NaCl to prevent vein ir-

● Emphasize the importance of frequent follow-
ritation. Do not administer solution that is up exams to monitor renal function and elec-
discolored or contains particulate matter. trolytes.
Use diluted solution within 24 hr. Concen-

Evaluation/Desired Outcomestration: Undiluted: 24 mg/ml; Diluted: 12
● Management of the symptoms of CMV retinitismg/ml.

in patients with AIDS.
● Dose is based on patient weight; excess solu-

● Crusting over and healing of skin lesions intion may be discarded from bottle before ad-
HSV infections.ministration to prevent overdosage.

● Patients who experience progression of CMV
retinitis during maintenance therapy may be fosinopril, See ANGIOTENSIN-
re-treated with induction therapy followed by CONVERTING ENZYME (ACE)
maintenance therapy. Rate: Administer at a INHIBITORS.
rate not to exceed 1 mg/kg/min.

● Infuse solution via infusion pump to ensure
accurate infusion rate.

fosphenytoin (foss-fen-i-toyn)● Y-Site Compatibility: aldesleukin, amika-
Cerebyxcin, aminophylline, ampicillin, aztreonam,

cefazolin, cefoxitin, ceftazidime, ceftizoxime, Classification
ceftriaxone, cefuroxime, chloramphenicol, Therapeutic: anticonvulsants
cimetidine, clindamycin, dexamethasone so-

Pregnancy Category Ddium phosphate, dopamine, erythromycin
lactobionate, fluconazole, flucytosine, furo-
semide, gentamicin, heparin, hydrocorti- Indications
sone, hydromorphone, imipenen-cilastatin, Short-term (<5 day) parenteral management of
metoclopramide, metronidazole, morphine, generalized, convulsive status epilepticus when
nafcillin, oxacillin, penicillin G potassium, use of phenytoin is not feasible. Treatment and
phenytoin, piperacillin, ranitidine, ticarcillin/ prevention of seizures during neurosurgery
clavulanate, tobramycin. when use of phenytoin is not feasible.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action Interactions
Drug-Drug: Disulfiram, acute ingestion ofLimits seizure propagation by altering ion trans-
alcohol, amiodarone, ethosuximide, iso-port. May also decrease synaptic transmission.
niazid, chloramphenicol, sulfonamides,Fosphenytoin is rapidly converted to phenytoin,
fluoxetine, gabapentin, H2 antagonists,which is responsible for its pharmacologic ef-
benzodiazepines, omeprazole, ketocona-fects. Therapeutic Effects: Diminished seizure
zole, fluconazole, estrogens, succinam-activity.
ides, halothane, methylphenidate, pheno-

Pharmacokinetics thiazines, salicylates, ticlopidine,
Absorption: Rapidly converted to phenytoin af- tolbutamide, topiramate, trazodone, fel-
ter IV administration and completely absorbed bamate, and cimetidine may � phenytoin
after IM administration. blood levels . Barbiturates, carbamazepine,
Distribution: Distributes into CSF and other reserpine, and chronic ingestion of alcohol

may � phenytoin blood levels. Phenytoin maybody tissues and fluids. Enters breast milk;
decrease the effects of amiodarone, benzodi-crosses the placenta, achieving similar mater-
azepines, carbamazepine, chlorampheni-nal/fetal levels. Preferentially distributes into
col, corticosteroids, disopyramide, warfa-fatty tissue.
rin, felbamate, doxycycline, lamotrigine,Protein Binding: Fosphenytoin—95–99%;
oral contraceptives, paroxetine, propafen-phenytoin—90–95%.
one, rifampin, ritonavir, quinidine, tacro-Metabolism and Excretion: Mostly metabo-
limus, theophylline, topiramate, tricycliclized by the liver; minimal amounts excreted in antidepressants, zonisamide, methadone,

the urine. cyclosporine, and estrogens. IV phenytoin
Half-life: Fosphenytoin—15 min; pheny- and dopamine may cause additive hypoten-
toin—22 hr (range 7–42 hr). sion. Additive CNS depression with other CNS

depressants, including alcohol, antihista-TIME/ACTION PROFILE (anticonvulsant effect) mines, antidepressants, opioids, and seda-
tive/hypnotics. Antacids may � absorptionROUTE ONSET PEAK DURATION
of orally administered phenytoin. � systemic

IM unknown 30 min up to 24 hr clearance of antileukemic drugs teniposideIV 15–45 min 15–60 min up to 24 hr
and methotrexate which has been associated
with a worse event free survival. Phenytoin useContraindications/Precautions
is not recommended in children undergoingContraindicated in: Hypersensitivity; Sinus
chemotherapy for acute lymphocytic leukemia.bradycardia, sinoatrial block, 2nd- or 3rd-de-
Calcium and sucralfate � phenytoin ab-gree AV heart block or Adams-Stokes syndrome.
sorption.Use Cautiously in: Hepatic or renal disease
Route/Dosage(increased risk of adverse reactions; dose re-
Note: Doses of fosphenytoin are expressed asduction recommended for hepatic impair-
phenytoin sodium equivalents [PE].ment); OB: Safety not established; may result in

fetal hydantoin syndrome if used chronically or Status Epilepticus
hemorrhage in the newborn if used at term; Lac- IV (Adults): 15–20 mg PE/kg.
tation: Safety not established.

Nonemergent and Maintenance Dosing
Adverse Reactions/Side Effects IV, IM (Adults and Children >16 yr): Load-
CNS: dizziness, drowsiness, nystagmus, agita- ing dose—10–20 mg PE/kg. Maintenance
tion, brain edema, headache, stupor, vertigo. dose—4–6 mg PE/kg/day.
EENT: amblyopia, deafness, diplopia, tinnitus. IV, IM (Children 10–16 yr): 6–7 mg PE/kg/day.

IV, IM (Children 7–9 yr): 7–8 mg PE/kg/day.CV: hypotension (with rapid IV administration),
IV, IM (Children 4–6 yr): 7.5–9 mg PE/kg/day.tachycardia. GI: dry mouth, nausea, taste per-
IV, IM (Children 0.5–3 yr): 8–10 mg PE kg/day.version, tongue disorder, vomiting. Derm:
IV, IM (Infants): 5 mg PE kg/day.pruritus, rash, STEVENS-JOHNSON SYNDROME. MS:
IV, IM (Neonates): 5–8 mg PE/kg/day.back pain. Neuro: ataxia, dysarthria, extrapy-

ramidal syndrome, hypesthesia, incoordination, Availability
paresthesia, tremor. Misc: pelvic pain. Injection: 50 mgPE/ml.

Copyright © 2008 by F.A. Davis



fosphenytoin 585

NURSING IMPLICATIONS ● Implement seizure precautions.
● When substituting fosphenytoin for oral phe-Assessment nytoin therapy, the same total daily dose may

● Seizures: Assess location, duration, fre- be given as a single dose. Unlike parenteralquency, and characteristics of seizure activity. phenytoin, fosphenytoin may be given safelyEEG may be monitored periodically during
by the IM route.therapy.

● The anticonvulsant effect of fosphenytoin is
● Monitor blood pressure, ECG, and respira-

not immediate. Additional measures (includ-tory function continuously during administra- Fing parenteral benzodiazepines) are usuallytion of fosphenytoin and during period when
required in the immediate management ofpeak serum phenytoin levels occur (15–30
status epilepticus. Loading dosage of fosphe-min after administration).
nytoin should be followed with the institution● Observe patient for development of rash. Dis-
of maintenance anticonvulsant therapy.continue fosphenytoin at the first sign of skin

reactions. Serious adverse reactions such as IV Administration
exfoliative, purpuric, or bullous rashes or the

● Direct IV: Diluent: DSW or 0.9% NaCl. Con-
development of lupus erythematosus, Ste- centration: 1.5–25 mg PE/ml. May be refrig-
vens-Johnson syndrome, or toxic epidermal erated for up to 48 hr. Rate: Administer at a
necrolysis preclude further use of phenytoin rate of <150 mg PE/min in adults and <3 mg/
or fosphenytoin. If less serious skin eruptions kg/min in children to minimize risk of hypo-(measles-like or scarlatiniform) occur, fos- tension.phenytoin may be resumed after complete

● Y-Site Compatibility: lorazepam, pheno-clearing of the rash. If rash reappears, further
barbital.use of fosphenytoin or phenytoin should be

● Y-Site Incompatibility: fenoldopam, mi-avoided.
dazolam.

● Lab Test Considerations: Fosphenytoin
● Additive Incompatibility: Information un-contains 0.0037 mmol phosphate per mg PE.

available. Do not admix with other solutionsMonitor serum phosphate concentrations in
or medications.patients with renal insufficiency; may cause

�phosphate concentrations. Patient/Family Teaching
● May cause � serum alkaline phosphatase, ● May cause drowsiness or dizziness. Caution

GTT, and glucose levels. patient to avoid driving or other activities re-
● Fosphenytoin therapy may be monitored us- quiring alertness until response to medica-

ing phenytoin levels. Optimal total plasma tion is known. Do not resume driving until
phenytoin concentrations are typically 10–20 physician gives clearance based on control of
mcg/ml (unbound plasma phenytoin concen- seizure disorder.
trations of 1–2 mcg/ml).

● Advise patient to carry identification describ-
● Toxicity and Overdose: Serum phenytoin ing disease process and medication regimen

levels should not be monitored until com- at all times.
plete conversion from fosphenytoin to pheny-

● Advise patient to notify health care profes-toin has occurred (2 hr after IV or 4 hr after sional if skin rash, severe nausea or vomiting,IM administration): Initial signs and symp- drowsiness, slurred speech, unsteady gait,toms of phenytoin toxicity include nystagmus,
swollen glands, bleeding or tender gums, yel-ataxia, confusion, nausea, slurred speech,
low skin or eyes, joint pain, fever, sore throat,and dizziness.
unusual bleeding or bruising, or persistent

Potential Nursing Diagnoses headache occurs.
Risk for injury (Indications)

● Advise female patients to use an additional
Deficient knowledge, related to medication reg- nonhormonal method of contraception dur-
imen (Patient/Family Teaching) ing therapy and until next menstrual period.

Instruct patient to notify health care profes-Implementation
sional if pregnancy is planned or suspected.● Do not confuse fosphenytoin (Cerebyx) with

● Emphasize the importance of routine examscelocoxib (Celebrex) or citalopram
(Celexa). to monitor progress. Patient should have rou-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tine physical exams, especially monitoring Use Cautiously in: Elderly patients (may be
skin and lymph nodes, and EEG testing. more susceptible to adverse cardiovascular ef-

fects); Pregnancy or lactation (safety not estab-Evaluation/Desired Outcomes
lished).

● Decrease or cessation of seizures without ex-
Exercise Extreme Caution in: Cardiovascularcessive sedation.
risk factors (hypertension, hypercholesterol-
emia, cigarette smoking, obesity, diabetes,
strong family history, menopausal women orfrovatriptan (froe-va-trip-tan)
men >40 yr); use only if cardiovascular statusFrova
has been evaluated and determined to be safe

Classification and first dose is administered under super-Therapeutic: vascular headache sup-
vision.pressants

Pharmacologic: 5-HT1 agonists Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, fatigue. CV: CORO-Pregnancy Category C
NARY ARTERY VASOSPASM, MI, VENTRICULAR FIBRILLATION,
VENTRICULAR TACHYCARDIA, chest pain, myocardialIndications
ischemia. GI: dry mouth, dyspepsia, nausea.Acute treatment of migraine headache.
Derm: flushing. MS: skeletal pain. Neuro: par-

Action esthesia. Misc: pain.
Acts as an agonist at specific 5-HT receptor sites Interactionsin intracranial blood vessels and sensory trige-

Drug-Drug: Blood levels may be increased byminal nerves. Therapeutic Effects: Cranial
hormonal contraceptives or propranolol.vessel vasoconstriction with associated de-
Blood levels may be decreased by ergotamine.crease in release of neuropeptides and resultant
Increased risk of serious vasospastic reactionsdecrease in migraine headache.
with dihydroergotamine (concurrent use

Pharmacokinetics contraindicated).
Absorption: 20–30% following oral adminis- Route/Dosagetration.

PO (Adults): 2.5 mg; if there has been initialDistribution: Unknown.
relief, a second tablet may be taken after at leastMetabolism and Excretion: Mostly metabo-
2 hr (daily dose should not exceed 3 tablets andlized by the liver (P450 1A2 enzyme system);
should not be used to treat more than 4 attacks/some metabolites eliminated in urine, <10% ex-
30-day period).creted unchanged.
AvailabilityHalf-life: 26 hr.
Tablets: 2.5 mg.

TIME/ACTION PROFILE (blood levels)
NURSING IMPLICATIONS

ROUTE ONSET PEAK DURATION
AssessmentPO unknown 2–4 hr unknown
● Assess pain location, intensity, duration, and

associated symptoms (photophobia, phono-Contraindications/Precautions
phobia, nausea, vomiting) during migraineContraindicated in: Hypersensitivity; History,
attack.symptoms or findings consistent with;: ischemic

heart disease, coronary artery vasospasm, other Potential Nursing Diagnoses
significant underlying cardiovascular disease Acute pain (Indications)
Cerebrovascular syndromes including;: strokes

Implementationof any type, transient ischemic attacks Uncon-
● PO: Tablets may be administered at any timetrolled hypertension; Hemiplegic or basilar mi-

after the headache starts.graine; Peripheral vascular disease, including
ischemic bowel disease; Should not be used Patient/Family Teaching
within 24 hr of any other 5-HT agonist or ergot- ● Inform patient that frovatriptan should be
type compounds (dihydroergotamine); Chil- used only during a migraine attack. It is
dren <18 yr. meant to be used to relieve migraine attack
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but not to prevent or reduce the number of Classification
attacks. Therapeutic: diuretics

● Instruct patient to administer frovatriptan as Pharmacologic: loop diuretics
soon as symptoms appear, but it may be ad-

Pregnancy Category Cministered any time during an attack. If mi-
graine symptoms return, a second dose may

Indicationsbe used. Allow at least 2 hr between doses,
Edema due to heart failure, hepatic impairmentand do not use more than 3 tablets in any 24- For renal disease. Hypertension.hr period.
Action● If dose does not relieve headache, additional
Inhibits the reabsorption of sodium and chlo-frovatriptan doses are not likely to be effec-
ride from the loop of Henle and distal renal tu-tive; notify health care professional.
bule. Increases renal excretion of water, sodi-● Advise patient that lying down in a darkened
um, chloride, magnesium, potassium, androom following frovatriptan administration
calcium. Effectiveness persists in impaired renalmay further help relieve headache.
function. Therapeutic Effects: Diuresis and

● Caution patient not to use frovatriptan if she is
subsequent mobilization of excess fluid (ede-pregnant, suspects she is pregnant, plans to
ma, pleural effusions). Decreased bloodbecome pregnant, or is breastfeeding. Ade- pressure.

quate contraception should be used during
Pharmacokineticstherapy.
Absorption: 60–67% absorbed after oral ad-

● May cause dizziness or drowsiness. Caution
ministration (� in acute CHF and in renal fail-patient to avoid driving or other activities re-
ure); also absorbed from IM sites.quiring alertness until response to medica-
Distribution: Crosses placenta, enters breasttion is known.
milk.

● Advise patient to notify health care profes- Protein Binding: 91–99%.
sional prior to next dose of frovatriptan if Metabolism and Excretion: Minimally me-
pain or tightness in the chest occurs during tabolized by liver, some nonhepatic metabo-
use. If pain is severe or does not subside, no- lism, some renal excretion as unchanged drug.
tify health care professional immediately. If Half-life: 30–60 min (� in renal impair-
wheezing; heart throbbing; swelling of eye- ment).
lids, face, or lips; skin rash; skin lumps; or

TIME/ACTION PROFILE (diuretic effect)hives occur, notify health care professional
immediately and do not take more frovatrip-

ROUTE ONSET PEAK DURATION
tan without approval of health care profes-

PO 30–60 min 1–2 hr 6–8 hrsional. If feelings of tingling, heat, flushing,
IM 10–30 min unknown 4–8 hr

heaviness, pressure, drowsiness, dizziness, IV 5 min 30 min 2 hr
tiredness, or sickness develop, discuss with

Contraindications/Precautionshealth care professional at next visit.
Contraindicated in: Hypersensitivity; Cross-● Advise patient to avoid alcohol, which aggra-
sensitivity with thiazides and sulfonamides mayvates headaches, during frovatriptan use.
occur; Hepatic coma or anuria; Some liquidEvaluation/Desired Outcomes products may contain alcohol, avoid in patients

● Relief of migraine attack. with alcohol intolerance.
Use Cautiously in: Severe liver disease (may
precipitate hepatic coma; concurrent use withfurosemide (fur-oh-se-mide) potassium-sparing diuretics may be necessary);

�Apo-Furosemide, Lasix, �Lasix Electrolyte depletion; Geri: Geriatric patientsSpecial, �Novosemide, �Nu-Fu- may have increased risk of side effects, especial-
rosemide, �PMS-Furosemide ly hypotension and electrolyte imbalance, at

usual doses; Diabetes mellitus; Increasing azo-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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temia; Pregnancy and lactation; Pedi: Increased sponse is obtained, maintenance dose may be
risk of renal calculi and patent ductus arteriosis given q 6–12 hr; Continuous infusion—Bolus
in premature neonates. 0.1 mg/kg followed by 0.1 mg/kg/hr, double q 2

hr to a maximum of 0.4 mg/kg/hr.Adverse Reactions/Side Effects
IM, IV (Children): 1–2 mg/kg/dose q 6–12 hrCNS: blurred vision, dizziness, headache, verti-
Continuous infusion—0.05 mg/kg/hr, titratego. EENT: hearing loss, tinnitus. CV: hypoten-
to clinical effect.sion. GI: anorexia, constipation, diarrhea, dry
IM, IV (Neonates): 1–2 mg/kg/dose q 12–24mouth, dyspepsia, nausea, pancreatitis, vomit-
hr.ing. GU: excessive urination. Derm: photosen-

sitivity, pruritis, rash. Endo: hyperglycemia, hy- Hypertension
peruricemia. F and E: dehydration,

PO (Adults): 40 twice daily initially (when add-hypocalcemia, hypochloremia, hypokalemia,
ed to regimen, decrease dose of other antihy-hypomagnesemia, hyponatremia, hypovolemia,
pertensives by 50%); adjust further dosingmetabolic alkalosis. Hemat: APLASTIC ANEMIA,
based on response.AGRANULOCYTOSIS, hemolytic anemia, leukopenia,
Availability (generic available)thrombocytopenia. MS: muscle cramps. Neu-
Tablets: 20 mg, 40 mg, 80 mg, �500 mg. Cost:ro: paresthesia. Misc: fever, increased BUN,
Generic—20 mg $10.99/100, 40 mg $8.99/nephrocalcinosis.
100, 80 mg $16.99/100. Oral solution (10Interactions
mg/ml-orange flavor, 8 mg/ml-pineapple-Drug-Drug: � hypotension with antihyper-
peach flavor): 8 mg/ml, 10 mg/ml. Cost: Gen-tensives, nitrates, or acute ingestion of alco-
eric—10 mg/ml $13.99/60 ml. Solution forhol. � risk of hypokalemia with other diuret-
injection: 10 mg/ml.ics, amphotericin B, stimulant laxatives,

and corticosteroids. Hypokalemia may � NURSING IMPLICATIONSrisk of digoxin toxicity and � risk of arrhyth-
mia in patients taking drugs that prolong the QT Assessment
interval. � lithium excretion, may cause lith- ● Assess fluid status. Monitor daily weight, in-
ium toxicity. � risk of ototoxicity with amino- take and output ratios, amount and location
glycosides. NSAIDS � effects of furosemide. of edema, lung sounds, skin turgor, and mu-
� effects of furosemide when given at same cous membranes. Notify physician or other
time as sucralfate, cholestyramine, or co- health care professional if thirst, dry mouth,
lestipol. � risk of salicylate toxicity (with lethargy, weakness, hypotension, or oliguria
use of high-dose salicylate therapy). occurs.

● Monitor blood pressure and pulse before andRoute/Dosage
during administration. Monitor frequency of

Edema prescription refills to determine compliance
PO (Adults): 20–80 mg/day as a single dose in patients treated for hypertension.
initially, may repeat in 6–8 hr; may increase ● Geri: Diuretic use is associated with in-
dose by 20–40 mg q 6–8 hr until desired re- creased risk for falls in older adults. Assess
sponse. Maintenance doses may be given once falls risk and implement fall prevention
or twice daily (doses up to 2.5 g/day have been strategies.
used in patients with congestive heart failure or ● Assess patients receiving digoxin for anorex-
renal disease). Hypertension—40 twice daily ia, nausea, vomiting, muscle cramps, pares-
initially (when added to regimen, decrease dose thesia, and confusion. Patients taking digoxin
of other antihypertensives by 50%); adjust fur- are at increased risk of digoxin toxicity be-
ther dosing based on response; Hypercalce- cause of the potassium-depleting effect of the
mia—120 mg/day in 1–3 doses. diuretic. Potassium supplements or potassi-
PO (Children >1 month): 2 mg/kg as a single um-sparing diuretics may be used concur-
dose; may be increased by 1–2 mg/kg q 6–8 hr rently to prevent hypokalemia.
(maximum dose = 6 mg/kg). ● Assess patient for tinnitus and hearing loss.
PO (Neonates): 1–4 mg/kg/dose 1–2 times/ Audiometry is recommended for patients re-
day. ceiving prolonged high-dose IV therapy.
IM, IV (Adults): 20–40 mg, may repeat in 1–2 Hearing loss is most common after rapid or
hr and increase by 20 mg every 1–2 hr until re- high-dose IV administration in patients with
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decreased renal function or those taking oth- ● Y-Site Compatibility: acyclovir, amikacin,
aminophylline, amphotericin B cholesteryler ototoxic drugs.
sulfate, anidulafungin, argatroban, atropine,● Assess for allergy to sulfonamides.
aztreonam, bivalirudin, calcium chloride,● Lab Test Considerations: Monitor elec-
calcium gluconate, cefazolin, cefepime, cefo-trolytes, renal and hepatic function, serum
taxime, cefoxitin, ceftazidime, ceftizoxime,glucose, and uric acid levels before and peri-
ceftriaxone, cefuroxime, chloramphenicol,odically throughout therapy. Commonly �
clindamycin, cyclosporine, daptomycin,serum potassium. May cause � serum sodi- Fdexamethasone, digoxin, enalaprilat, epi-um, calcium, and magnesium concentra-
nephrine, ertapenem, fentanyl, ganciclovir,tions. May also cause � BUN, serum glu-
granisetron, heparin, hydrocortisone sodiumcose, creatinine, and uric acid levels.
succinate, hydromorphone, imipenem, insu-Potential Nursing Diagnoses
lin, ketorolac, lidocaine, linezolid, lor-Excess fluid volume (Indications)
azepam, meropenem, methylprednisolone,Deficient fluid volume (Side Effects)
metoprolol, metronidazole, micafungin, naf-

Implementation cillin, nitroglycerin, nitroprusside, palonose-
● Do not confuse furosemide with torsemide. tron, pantoprazole, penicillin G potassium,
● If administering twice daily, give last dose no phytonadione, piperacillin/tazobactam, po-

later than 5pm to minimize disruption of tassium chloride, procainamide, propofol,
sleep cycle. propranolol, ranitidine, sodium bicarbonate,

● IV route is preferred over IM route for paren- tacrolimus, thiopental, ticarcillin/clavula-
teral administration. nate, tirofiban, tobramycin, vitamin B com-

● PO: May be taken with food or milk to mini- plex with C, voriconazole.
mize gastric irritation. Tablets may be ● Y-Site Incompatibility: azithromycin, cas-
crushed if patient has difficulty swallowing. pofungin, cimetidine, ciprofloxacin, di-

● Do not administer discolored solution or azepam, diltiazem, diphenhydramine, doxy-
tablets. cycline, droperidol, eptifibatide, erythro-

mycin, esmolol, fenoldopam, filgrastim, hy-IV Administration
droxyzine, labetalol, lansoprazole, levofloxa-

● Direct IV: Diluent: Administer undiluted
cin, midazolam, milrinone, nesiritide, nicar-(larger doses may be diluted and adminis-
dipine, ondansetron, phenytoin,tered as intermittent infusion [see below]).
prochlorperazine, promethazine, protamine,Concentration: 10 mg/ml. Rate: Adminis-
quinupristin/dalfopristin, sulfamethoxazole/ter at a rate of 20 mg/min. Pedi: Administer at
trimethoprim, vecuronium, vinblastine, vin-a maximum rate of 0.5 mg/kg/min (for doses
cristine, vinorelbine.<120 mg) or 4 mg/min (for doses >120

mg). Patient/Family Teaching
● Intermittent Infusion: Diluent: Dilute ● Instruct patient to take furosemide as direct-

larger doses in 50 ml of D5W or 0.9% NaCl. ed. Take missed doses as soon as possible; do
Infusion stable for 24 hr at room tempera- not double doses.
ture. Do not refrigerate. Protect from light. ● Caution patient to change positions slowly to
Concentration: Final concentration should minimize orthostatic hypotension. Caution
not exceed 10 mg/ml. Rate: Administer at a patient that the use of alcohol, exercise dur-
rate not to exceed 4 mg/min (for doses >120 ing hot weather, or standing for long periods
mg) in adults to prevent ototoxicity. Use an during therapy may enhance orthostatic hy-
infusion pump to ensure accurate dosage. potension.

● Continuous Infusion: Diluent: May dilute ● Instruct patient to consult health care profes-
in D5W or 0.9% NaCl. May also administer as sional regarding a diet high in potassium (see
undiluted drug. Protect from light. Concen- Appendix L).
tration: Final concentration should not ex- ● Advise patient to notify health care profes-
ceed 10 mg/ml. Rate: See Route/Dosage sional of weight gain more than 3 lbs in one
section. day.

� = Canadian drug name.
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● Advise patient to consult health care profes- ● Geri: Caution older patients or their caregiv-
sional before taking OTC medication or her- ers about increased risk for falls. Suggest
bal products concurrently with this therapy. strategies for fall prevention.

● Instruct patient to notify health care profes- ● Hypertension: Advise patients on antihyper-
sional of medication regimen before treat- tensive regimen to continue taking medica-
ment or surgery. tion even if feeling better. Furosemide con-

● Caution patient to use sunscreen and protec- trols but does not cure hypertension.
tive clothing to prevent photosensitivity re-

● Reinforce the need to continue additional
actions. therapies for hypertension (weight loss, exer-

● Advise patient to contact health care profes- cise, restricted sodium intake, stress reduc-
sional immediately if muscle weakness, tion, regular exercise, moderation of alcohol
cramps, nausea, dizziness, numbness, or tin- consumption, cessation of smoking).
gling of extremities occurs.

Evaluation/Desired Outcomes● Advise diabetic patients to monitor blood glu-
● Decrease in edema.cose closely; may cause increased blood glu-
● Decrease in abdominal girth and weight.cose levels.
● Increase in urinary output.● Emphasize the importance of routine follow-

up examinations. ● Decrease in blood pressure.
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tigo, weakness. EENT: abnormal vision, nystag-gabapentin (ga-ba-pen-tin) mus. CV: hypertension. GI: weight gain, anorex-
Neurontin ia, flatulence, gingivitis. MS: arthralgia. Neuro:

ataxia, altered reflexes, hyperkinesia, paresthe-Classification
sia. Misc: facial edema.Therapeutic: analgesic adjuncts, anticon-

vulsants, mood stabilizers Interactions
Drug-Drug: Antacids may � absorption ofPregnancy Category C
gabapentin. � risk of CNS depression with oth-
er CNS depressants, including alcohol, anti-Indications Ghistamines, opioids, and sedative/hypnot-Partial seizures (adjunct treatment). Post-her-
ics. Morphine � gabapentin levels and maypetic neuralgia. Unlabeled uses: Chronic pain.
� risk of toxicity, dosage adjustments may bePrevention of migraine headache. Bipolar dis-
required.order. Anxiety.
Drug-Natural Products: Kava kava, valeri-

Action an, or chamomile can � CNS depression.
Mechanism of action is not known. May affect

Route/Dosagetransport of amino acids across and stabilize
neuronal membranes. Therapeutic Effects: Epilepsy
Decreased incidence of seizures. Decreased PO (Adults and Children >12 yr): 300 mg 3
post-herpetic pain. times daily initially. Titration may be continued

until desired (range is 900–1800 mg/day in 3Pharmacokinetics
divided doses; doses should not be more thanAbsorption: Well absorbed after oral adminis-
12 hr apart). Doses up to 2400–3600 mg/daytration by active transport. At larger doses,
have been well tolerated.transport becomes saturated and absorption
PO (Children ≥5–12 yr): 10–15 mg/kg/daydecreases (bioavailability ranges from 60% for
in 3 divided doses initially titrated upward overa 300-mg dose to 35% for a 1600-mg dose).
3 days to 25–35 mg/kg/day in 3 divided doses;Distribution: Crosses blood-brain barrier; en-
dosage interval should not exceed 12 hr (dosesters breast milk.
up to 50 mg/kg/day have been used).Metabolism and Excretion: Eliminated most-
PO (Children 3–4 yrs): 10–15 mg/kg/day inly by renal excretion of unchanged drug.
3 divided doses initially titrated upward over 3Half-life: 5–7 hr (normal renal function); up
days to 40 mg/kg/day in 3 divided doses; dosageto 132 hr in anuria.
interval should not exceed 12 hr (doses up to 50

TIME/ACTION PROFILE (blood levels) mg/kg/day have been used).
Renal Impairment

ROUTE ONSET PEAK DURATION PO (Adults and Children >12 yr): CCr 30–
PO rapid 2–4 hr 8 hr 60 ml/min—300 mg twice daily; CCr 15–30

ml/min—300 mg once daily; CCr <15 ml/Contraindications/Precautions min—300 mg once every other day; further ad-Contraindicated in: Hypersensitivity. justments are based on clinical response.Use Cautiously in: Renal insufficiency (�
Post-Herpetic Neuralgiadose and/or � dosing interval if CCr ≤60 ml/

min); Geri: Geriatric patients (because of age- PO (Adults): 300 mg once daily on first day,
related � in renal function); OB, Pedi: Safety 300 mg twice daily on second day, then 300 mg
not established for children <3 yr and pregnant three times/day on day 3, may then be titrated
women; Lactation: Discontinue drug or bottle- upward as needed up to 600 mg three times/
feed. day.

Adverse Reactions/Side Effects Availability (generic available)
CNS: confusion,, depression, drowsiness, seda- Capsules: 100 mg, 300 mg, 400 mg. Cost:
tion, anxiety, concentration difficulties (chil- Generic—100 mg $64.96/270, 300 mg
dren), dizziness, emotional lability (children), $169.97/270, 400 mg $209.98/270. Tablets:
hostility, hyperkinesia (children), malaise, ver- 100 mg, 300 mg, 400 mg, 600 mg, 800 mg.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Cost: Generic—600 mg $229.96/270, 800 mg clearance based on control of seizure dis-
$199.96/270. Oral solution (cool strawber- order.
ry anise flavor): 250 mg/5 ml. Cost: $130.10/ ● Advise female patient to notify health care
470 ml. professional if pregnancy is planned or sus-

pected or if she intends to breastfeed or is
NURSING IMPLICATIONS breastfeeding an infant.

● Instruct patient to notify health care profes-Assessment
sional of medication regimen before treat-● Seizures: Assess location, duration, and
ment or surgery.characteristics of seizure activity.

● Postherpetic Neuralgia & Chronic Pain: ● Advise patient to carry identification describ-
Assess location, characteristics, and intensity ing disease process and medication regimen
of pain periodically during therapy. at all times.

● Migraine Prophylaxis: Monitor frequecy ● Refer patients with bipolar disorder to Manic-
and intensity of pain on pain scale. Depressive and Depressive Association for

● Lab Test Considerations: May cause support.
false-positive readings when testing for uri-

Evaluation/Desired Outcomesnary protein with Ames N-Multistix SG
dipstick test; use sulfosalicylic acid precipita- ● Decreased frequency of or cessation of
tion procedure. seizures.

● May cause leukopenia. ● Decreased post-herpetic neuralgia pain.
● Decreased intensity of chronic pain.Potential Nursing Diagnoses
● Decreased frequency of migraine headaches.Risk for injury (Side Effects)
● Increased mood stability.Chronic pain (Indications)

Risk for aspiration (Adverse Reactions)
Ineffective coping (Indications)

galantamine (ga-lant-a-meen)
Implementation Razadyne, Razadyne ER
● PO: May be administered without regard to

Classificationmeals.
Therapeutic: anti-Alzheimer’s agents● 600 mg and 800 mg tablets are scored and
Pharmacologic: cholinergics (cholinester-can be broken to administer a half-tablet. If
ase inhibitors)half-tablet is used, administer other half at the

next dose. Discard half-tablets not used with- Pregnancy Category B
in several days.

● Gabapentin should be discontinued gradually
Indicationsover at least 1 wk. Abrupt discontinuation
Mild to moderate dementia of the Alzheimer’smay cause increase in seizure frequency.
type.Patient/Family Teaching

● Instruct patient to take medication exactly as Action
directed. Patients on tid dosing should not ex- Enhances cholinergic function by reversible in-
ceed 12 hr between doses. Take missed doses hibition of cholinesterase. Therapeutic Ef-
as soon as possible; if less than 2 hr until next fects: Decreased dementia (temporary) associ-
dose, take dose immediately and take next ated with Alzheimer’s disease. Cognitive
dose 1–2 hr later, then resume regular dos- enhancer.ing schedule. Do not double doses. Do not
discontinue abruptly; may cause increase in Pharmacokinetics
frequency of seizures. Absorption: Well absorbed (90%) following

● Advise patient not to take gabapentin within 2 oral administration.
hr of an antacid. Distribution: Unknown.

● Gabapentin may cause dizziness and drowsi- Metabolism and Excretion: Mostly metabo-ness. Caution patient to avoid driving or activ-
lized by the liver; 20% excreted unchanged inities requiring alertness until response to
urine.medication is known. Seizure patients should
Half-life: 7 hr.not resume driving until physician gives

Copyright © 2008 by F.A. Davis



galantamine 593

Renal ImpairmentTIME/ACTION PROFILE (antihcholinesterase
PO (Adults): Moderate renal impairment—activity)
Daily dose should not exceed 16 mg.

ROUTE ONSET PEAK DURATION Hepatic Impairment
PO unknown 1 hr 12 hr PO (Adults): Moderate hepatic impair-
PO-ER unknown 1 hr 24 hr ment—Daily dose should not exceed 16 mg.

AvailabilityContraindications/Precautions
Immediate-release tablets: 4 mg, 8 mg, 12Contraindicated in: Hypersensitivity; Severe
mg. Extended-release capsules: 8 mg, 16hepatic or renal impairment; Children or lac- Gmg, 24 mg. Oral solution: 4 mg/ml in 100 mltation.
bottles.Use Cautiously in: Patients with supraventric-

ular cardiac conduction defects or concurrent NURSING IMPLICATIONS
use of drugs that may slow heart rate (increased

Assessmentrisk of bradycardia); History of ulcer disease/GI
● Assess cognitive function (memory, attention,bleeding/concurrent NSAID use; Severe asthma

reasoning, language, ability to perform sim-or obstructive pulmonary disease; Mild to mod-
ple tasks) periodically during therapy.erate renal impairment (avoid use if CCr <9 ml/

● Monitor heart rate periodically during thera-min); Mild to moderate hepatic impairment
py. May cause bradycardia.(cautious dose titration recommended); May

Potential Nursing Diagnosesincrease risk of cardiovascular mortality; OB:
Disturbed thought process (Indications)Use only if potential benefit outweighs potential
Risk for injury (Indications)risk to fetus.
Impaired environmental interpretation syn-

Adverse Reactions/Side Effects drome (Indications)
CNS: fatigue, dizziness, headache, syncope. CV:

Implementationbradycardia, chest pain. GI: anorexia, diarrhea,
● Patient should be maintained on a stable dosedyspepsia, flatulence, nausea, vomiting. GU: for a minimum of 4 weeks prior to increasingbladder outflow obstruction, incontinence. dose.

Neuro: tremor. Misc: weight loss.
● If dose has been interrupted for several days

Interactions or longer, restart at the lowest dose and esca-
late to the current dose.Drug-Drug: Will � neuromuscular blockade

● PO: Administer twice daily, preferably withfrom succinylcholine-type neuromuscular
morning and evening meal. Administrationblocking agents. May � effects of other cho-
with food, the use of antiemetic medications,linesterase inhibitors or other cholinergic
and ensuring adequate fluid intake may de-agonists, including bethanechol. May � ef-
crease nausea and vomiting.fectiveness of anticholinergic medications.

● Administer extended-release capsules in theBlood levels and effects may be � by ketoco-
morning, preferably with food. Razadyne XRnazole, paroxetine, amitriptyline, fluvoxa-
can be opened and sprinkled on applesaucemine, or quinidine. or yogurt; should be consumed within 10

Route/Dosage min.
PO (Adults): Immediate-release tablets—4 ● Use pipette provided with oral solution to
mg twice daily initially, dose increments of 4 mg administer accurate amount.
should be made at 4 wk intervals, up to 12 mg Patient/Family Teaching
twice daily. Doses up to 16 mg twice daily have

● Emphasize the importance of taking galanta-
been used (range 16–32 mg/day; Extended-re- mine daily, as directed. Instruct patient and/
lease capsules—8mg/day as a single dose in or caregiver in correct use of pipette if using
the morning, may be increased to 16 mg/day af- oral solution. Skip missed doses and return
ter 4 wk, then up to 24 mg/day after 4 wk, incre- to regular schedule the following day; do not
ments based on benefit/tolerability. double doses. Do not discontinue abruptly;

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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although no increase in frequency of adverse bioavailability. Action of intravitreal implant is
events may occur, beneficial affects of galan- local.
tamine are lost when the drug is discon- Distribution: Widely distributed; enters CSF.
tinued. Metabolism and Excretion: 90% excreted

● Caution patient and caregiver that galanta- unchanged by the kidneys.
mine may cause dizziness. Half-life: 2.9 hr (increased in renal impair-

● Advise patient and caregiver to notify health ment).
care professional if nausea or vomiting per-

TIME/ACTION PROFILE (antiviral levels)sists beyond 7 days or if new symptoms occur
or previously noted symptoms increase in se- ROUTE ONSET PEAK DURATION
verity.

PO rapid 1.8–3 hr 3–8 hr
● Advise patient and caregiver to notify health IV rapid end of in- 12–24 hr

care professional of medication regimen pri- fusion
or to treatment or surgery. Intravitreal rapid unknown 5–8 mo

● Emphasize the importance of follow-up
Contraindications/Precautionsexams to monitor progress.
Contraindicated in: Hypersensitivity to ganci-● Teach patient and caregivers that improve-
clovir or acyclovir.ments in cognitive functioning may take
Use Cautiously in: Renal impairment (doseweeks to months to stabilize.
reduction required if CCr <80 ml/min); Geriat-● Caution that disease is not cured and degen-
ric patients (dose reduction recommended);erative process is not reversed.
Bone marrow depression or immunosuppres-Evaluation/Desired Outcomes
sion; Pregnancy, lactation, or children (safety

● Improvement in cognitive function (memory,
not established).attention, reasoning, language, ability to per-
Adverse Reactions/Side Effectsform simple tasks) in patients with Alzheim-

er’s disease. CNS: SEIZURES, abnormal dreams, coma, confu-
sion, dizziness, drowsiness, headache, malaise,
nervousness. EENT: retinal detachment; intra-

ganciclovir (gan-sye-kloe-vir) vitreal only—decreased visual acuity, vitreous
Cytovene, Vitrasert hemorrhage, hyphema, intraocular pressure

spikes, lens opacities, macular abnormalities,Classification
optic nerve changes, uveitis. Resp: dyspnea.Therapeutic: antivirals
CV: arrhythmias, edema, hypertension, hypo-

Pregnancy Category C tension. GI: GI BLEEDING, abdominal pain, in-
creased liver enzymes, nausea, vomiting. GU:
gonadal suppression, hematuria, renal toxicity.Indications
Derm: alopecia, photosensitivity, pruritus,IV: Treatment of cytomegalovirus (CMV) retini-
rash, urticaria. Endo: hypoglycemia. Hemat:tis in immunocompromised patients, including
neutropenia, thrombocytopenia, anemia, eosin-HIV-infected patients (may be used with foscar-
ophilia. Local: pain/phlebitis at IV site. Neuro:net). Prevention of CMV infection in transplant
ataxia, tremor. Misc: fever.patients at risk. PO: Maintenance treatment of

stable CMV retinitis in immunocompromised Interactions
patients after initial IV treatment and prevention Drug-Drug: � risk of bone marrow depres-
of CMV retinitis in patients with advanced HIV sion with antineoplastics, radiation thera-
infection. py, or zidovudine. Toxicity may be � by pro-
Action benecid. � risk of seizures with imipenem/
CMV converts ganciclovir to its active form (gan- cilastatin. Concurrent use of other nephro-
ciclovir phosphate) inside the host cell, where it toxic drugs, cyclosporine, or amphotericin
inhibits viral DNA polymerase. Therapeutic B � risk of nephrotoxicity.
Effects: Antiviral effect directed preferentially Route/Dosage
against CMV-infected cells. IV (Adults): Induction—5 mg/kg q 12 hr for
Pharmacokinetics 14–21 days. Maintenance regimen—5 mg/kg/
Absorption: 5–9% absorbed after oral admin- day or 6 mg/kg for 5 days of each week. If pro-
istration. IV administration results in complete gression occurs, increase to q 12 hr regimen.
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Prevention—5 mg/kg q 12 hr for 7–14 days, ● Monitor liver function tests (AST, ALT, serum
then 5 mg/kg/day or 6 mg/kg for 5 days of each bilirubin, alkaline phosphatase) periodically
week. during therapy. May cause � levels.
PO (Adults): Maintenance regimen—1000 ● May cause � blood glucose.
mg 3 times daily (with food) or 500 mg 6 times Potential Nursing Diagnoses
daily; Prevention of CMV retinitis in advanced Risk for infection (Indications, Patient/Family
HIV infection—1000 mg 3 times daily. Teaching)
Intravitreal (Adults): 4.5 mg implant.

Implementation
Availability (generic available)

● Do not confuse Cytovene (ganciclovir) with GCapsules: 250 mg, 500 mg. Powder for in- Cytosar (cytarabine).
jection: 500 mg/vial. Intravitreal insert: 4.5

● Solution should be prepared in a biologic
mg. cabinet. Wear gloves, gown, and mask while

handling medication. Discard IV equipmentNURSING IMPLICATIONS in specially designated containers.
● Do not administer subcut or IM; severe tissueAssessment

irritation may result.● Diagnosis of CMV retinitis should be deter-
● PO: Administer capsules with food.mined by ophthalmoscopy before treatment
● IV: Observe infusion site for phlebitis. Rotatewith ganciclovir.

infusion site to prevent phlebitis.● Culture for CMV (urine, blood, throat) may
● Maintain adequate hydration throughoutbe taken before administration. However, a

therapy.negative CMV culture does not rule out CMV
retinitis. If symptoms do not respond after IV Administration
several weeks, resistance to ganciclovir may ● Intermittent Infusion: Reconstitute 500
have occurred. Ophthalmologic exams mg with 10 ml of sterile water for injection for
should be performed weekly during induc- a concentration of 50 mg/ml. Do not recon-
tion and every 2 wk during maintenance or stitute with bacteriostatic water with para-
more frequently if the macula or optic nerve bens; precipitation will occur. Shake well to
is threatened. Progression of CMV retinitis dissolve completely. Discard vial if particulate
may occur during or after ganciclovir matter or discoloration occurs. Reconstituted
treatment. solution is stable for 12 hr at room tempera-

● Assess for signs of infection (fever, chills, ture; do not refrigerate.
cough, hoarseness, lower back or side pain, ● Diluent: Dilute in 100 ml of D5W, 0.9%
sore throat, difficult or painful urination). NaCl, Ringer’s or LR. Once diluted for infu-
Notify physician or other health care profes- sion, solution should be used within 24 hr.
sional if these symptoms occur. Refrigerate but do not freeze. Concentra-

● Assess for bleeding (bleeding gums, bruising, tion: 10 mg/ml. Rate: Administer slowly, via
petechiae; guaiac stools, urine, and emesis). infusion pump, over 1 hr using an in-line fil-
Avoid IM injections and taking rectal temper- ter. Rapid administration may increase tox-
atures. Apply pressure to venipuncture sites icity.
for 10 min. ● Y-Site Compatibility: allopurinol, ampho-

● Lab Test Considerations: Monitor neu- tericin B cholesteryl sulfate, cisplatin, cyclo-
trophil and platelet count at least every 2 days phosphamide, docetaxel, doxorubicin lipo-
during bid therapy and weekly thereafter. some, enalaprilat, etoposide phosphate,
Granulocytopenia usually occurs during the filgrastim, fluconazole, granisetron, lanso-
first 2 wk of treatment but may occur anytime prazole, linezolid, melphalan, methotrexate,
during therapy. Do not administer if neutro- paclitaxel, pemetrexed, propofol, remifen-
phil count <500/mm3 or platelet count tanil, teniposide, thiotepa.
<25,000/mm3. Recovery begins within 3–7 ● Y-Site Incompatibility: aldesleukin, ami-
days of discontinuation of therapy. fostine, amsacrine, aztreonam, cefepime, cy-

● Monitor BUN and serum creatinine at least tarabine, doxorubicin, fludarabine, foscar-
once every 2 wk throughout therapy. net, gemcitabine, ondansetron, piperacillin/

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tazobactam, sargramostim, tacrolimus, vino- epidermal growth factor receptor (EGFR-TK).
Therapeutic Effects: Death of rapidly replicat-relbine.
ing cells, particularly malignant ones.Patient/Family Teaching
Pharmacokinetics● Instruct patient to take ganciclovir with food,
Absorption: 60% absorbed following oral ad-exactly as directed.
ministration.● Inform patient that ganciclovir is not a cure
Distribution: Extensively distributed.for CMV retinitis. Progression of retinitis may
Metabolism and Excretion: Mostly metabo-continue in immunocompromised patients
lized by the liver (CYP3A4 enzyme system); ex-during and after therapy. Advise patients to
creted in feces, <4% excreted in urine.have regular ophthalmic exams at least every
Half-life: 48 hr.6 wk. Duration of therapy for CMV prevention

is based on the duration and degree of immu- TIME/ACTION PROFILE
nosuppression.

ROUTE ONSET PEAK DURATION● Advise patient to notify health care profes-
sional if fever; chills; sore throat; other signs PO unknown unknown unknown
of infection; bleeding gums; bruising; petec-

Contraindications/Precautionshiae; or blood in urine, stool, or emesis oc-
Contraindicated in: Hypersensitivity; OB:curs. Caution patient to avoid crowds and
Pregnancy, lactation, children.persons with known infections. Instruct pa-
Use Cautiously in: Idiopathic pulmonary fi-tient to use soft toothbrush and electric razor.
brosis (� risk of pulmonary toxicity); Concur-Patient should be cautioned not to drink alco-
rent use of strong inhibitors of the CYP3A4 en-holic beverages or take products containing
zyme system (may increase risk of toxicity).aspirin or NSAIDs.

● Advise patient that ganciclovir may have tera- Adverse Reactions/Side Effects
togenic effects. A nonhormonal method of CNS: weakness. EENT: aberrant eyelash, con-
contraception should be used during and for junctivitis, corneal erosion/ulcer, eye pain, �

vision. CV: peripheral edema. Resp: PULMONARYat least 90 days after therapy.
TOXICITY, dyspnea. GI: diarrhea, nausea,● Caution patient to use sunscreen and protec-
vomiting, anorexia, hepatotoxicity, mouth ulcer-tive clothing to prevent photosensitivity re-
ation. Derm: acne, dry skin, rash, pruritus. Me-actions.
tab: weight loss. Misc: allergic reactions in-● Emphasize the importance of frequent follow-
cluding ANGIOEDEMA.up exams to monitor blood counts.
InteractionsEvaluation/Desired Outcomes
Drug-Drug: Strong inducers of the CYP3A4 en-● Management of the symptoms of CMV retinitis
zyme system, including rifampin and pheny-in immunocompromised patients.
toin � blood levels and effects (consider �

● Prevention of CMV retinitis in transplant pa-
dose of gefitinib to 500 mg/day). Strong inhibi-tients at risk.
tors of the CYP3A4 enzyme system, including
ketoconazole and itraconazole � blood
levels and effects (use with caution). Absorptiongefitinib (je-fit-in-ib)
and efficacy may be � by drugs that � gas-Iressa
tric pH including cimetidine and ranitidine.

Classification May � the risk of bleeding with warfarin. Con-
Therapeutic: antineoplastics current use with vinorelbine may � risk/se-
Pharmacologic: enzyme inhibitors verity of neutropenia.

Route/DosagePregnancy Category D
PO (Adults): 250 mg once daily.

Indications Availability
Patients who are currently benefiting from or Tablets: 250 mg.
have benefited from gefitinib in the past for

NURSING IMPLICATIONStreatment of non-small cell lung cancer.

Action Assessment
Inhibits activation of kinases found in trans- ● Assess for signs of pulmonary toxicity (dysp-
membrane cell surface receptors, including nea, cough, fever). If interstitial lung disease
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is confirmed, discontinue gefitinib and treat Classification
appropriately. Therapeutic: antineoplastics

● Assess patient for eye symptoms such as pain Pharmacologic: antimetabolites, nucleo-
side analoguesduring therapy. May require interruption of

therapy and removal of aberrant eyelash. Af-
Pregnancy Category Dter symptoms and eye changes have resolved,

may reinstate therapy. Indications
● Lab Test Considerations: Monitor liver

Pancreatic cancer (locally advanced or meta-function tests periodically. May cause � static). Inoperable locally advanced/metastatic Gtransaminases, bilirubin, and alkaline phos- non-small cell lung cancer (with cisplatin).
phatase. Discontinue gefitinib if elevations Metastatic breast cancer (with paclitaxel). Ad-
are severe. vanced ovarian cancer that has relapsed 6

● Monitor for changes in prothrombin time and months after completion of platinum-based
INR in patients taking warfarin. May cause � therapy (with carboplatin).
levels. Action

Interferes with DNA synthesis (cell-cycle phase–Potential Nursing Diagnoses specific). Therapeutic Effects: Death of rapid-
Diarrhea (Adverse Reactions) ly replicating cells, particularly malignant ones.
Impaired skin integrity (Side Effects)

PharmacokineticsIneffective breathing pattern (Adverse Re-
Absorption: IV administration results in com-actions)
plete bioavailability.
Distribution: Unknown.Implementation Metabolism and Excretion: Converted in

● PO: Administer one tablet daily without re- cells to active diphosphate and triphosphate me-
gard to food. tabolites; these are excreted primarily by the

● May interrupt therapy briefly (14 days) for kidneys.
patients with poorly tolerated diarrhea with Half-life: 32–94 min.
dehydration or skin adverse reactions. Follow

TIME/ACTION PROFILE (effect on bloodby restarting 250 mg dose.
counts)

Patient/Family Teaching ROUTE ONSET PEAK DURATION
● Instruct patient to take gefitinib as directed.

IV unknown unknown unknown
● Advise patient to notify health care profes-

sional promptly if severe persistent diarrhea, Contraindications/Precautions
nausea, vomiting, or anorexia occur; if Contraindicated in: Hypersensitivity; OB:
shortness of breath or cough occur or wors- Pregnancy or lactation.

Use Cautiously in: History of cardiovascularen; or if eye irritation or other new symptoms
disease; Impaired hepatic or renal function (in-develop.
creased risk of toxicity); OB: Patients with child-● Instruct patient to notify health care profes-
bearing potential; Other chronic debilitatingsional if pregnancy is planned or suspected
illness.or if breastfeeding.
Adverse Reactions/Side Effects

Evaluation/Desired Outcomes Resp: PULMONARY TOXICITY, dyspnea, broncho-
● Decrease in size and spread of tumors in non- spasm. CV: ARRHYTHMIAS, CEREBROVASCULAR ACCIDENT,

MI, edema, hypertension. GI: HEPATOTOXICITY, diar-small cell lung cancer.
rhea, nausea, stomatitis, transient elevation of
hepatic transaminases, vomiting. GU: HEMOLYTICHIGH ALERT
UREMIC SYNDROME, hematuria, proteinuria. Derm:

gemcitabine (jem-site-a-been) alopecia, rash. Hemat: anemia, leukopenia,
Gemzar thrombocytopenia. Local: injection site reac-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tions. Neuro: paresthesias. Misc: flu-like symp- vomiting occur frequently. Antiemetics may
toms, fever, anaphylactoid reactions. be used prophylactically.

● Lab Test Considerations: Monitor CBC,Interactions
including differential and platelet count, be-Drug-Drug: � bone marrow depression with
fore each dose. Dose guidelines are based onother antineoplastics or radiation therapy.
the CBC. For single-agent use: If the absoluteMay � antibody response to live virus vac-
granulocyte count is >1000 and plateletcines and � risk of adverse reactions.
count is >100,000, the full dose may be ad-

Route/Dosage ministered. If the absolute granulocyte count
Other regimens are used. is 500–999 or platelet count is 50,000–

99,000, 75% of the dose may be given. If thePancreatic Cancer
absolute granulocyte count is <500 or theIV (Adults): 1000 mg/m2 once weekly for 7 wk,
platelet count is <50,000, withhold furtherfollowed by a week of rest. May be followed by
doses. For gemcitabine with paclitaxelcycles of once-weekly administration for 3 wk (breast cancer): If the absolute granulocytefollowed by a week of rest.
count is >1200 and platelet count is

Non-Small Cell Lung Cancer (with Cis- >75,000, the full dose may be administered.
platin) If the absolute granulocyte count is 1000–

1199 or platelet count is 50,000–75,000,IV (Adults): 1000 mg/m2 on days 1, 8, and 15
75% of the dose may be given. If the absoluteof each 28-day cycle (cisplatin is also given on
granulocyte count is 700–999 or plateletday 1) or 1250 mg/m2 on days 1 and 8 of each
count is ≥50,000, 50% of the dose may be21-day cycle (cisplatin is also given on day 1).
given. If the absolute granulocyte count is

Breast Cancer <700 or the platelet count is <50,000, with-
hold further doses.IV (Adults): 1250 mg/m2 on days 1 and 8 of

● Monitor serum creatinine, potassium, calci-each 21-day cycle (paclitaxel is also given on
um, and magnesium in patients taking cispla-day 1).
tin with gemcitabine. For gemcitabine with

Ovarian Cancer carboplatin (ovarian cancer): If the abso-
IV (Adults): 1000 mg/m2 on days 1 and 8 of lute granulocyte count is >1500 and platelet
each 21–day cycle. count is >100,000, the full dose may be ad-

ministered. If the absolute granulocyte countAvailability
is 1000–1499 or platelet count is 75,000–Powder for injection: 200 mg in 10-ml vial, 1
99,000, 75% of the dose may be given. If theg in 50-ml vial. Cost: 200 mg $117.95/10-ml
absolute granulocyte count is <1000 or thevial, 1 g $589.90/50-ml vial.
platelet count is <75,000, withhold further
doses.NURSING IMPLICATIONS

● Monitor hepatic and renal function before
Assessment and periodically during therapy. May cause
● Monitor vital signs before and frequently dur- transient � in serum AST, ALT, alkaline

ing therapy. phosphatase, and bilirubin concentrations.
● Assess injection site during administration.

● May also cause � BUN and serum creatinine
Although gemcitabine is not considered a ves- concentrations, proteinuria, and hematuria.
icant, local reactions may occur.

Potential Nursing Diagnoses
● Monitor for bone marrow depression. Assess

Risk for infection (Adverse Reactions)for bleeding (bleeding gums, bruising, petec-
hiae; guaiac stools, urine, and emesis) and Implementation
avoid IM injections and taking rectal temper- ● High Alert: Fatalities have occurred with in-
atures if platelet count is low. Apply pressure correct administration of chemotherapeutic
to venipuncture sites for 10 min. Assess for agents. Before administering, clarify all am-
signs of infection during neutropenia. Anemia biguous orders; double-check single, daily,
may occur. Monitor for increased fatigue, and course-of-therapy dose limits; have sec-
dyspnea, and orthostatic hypotension. ond practitioner independently double-check

● Monitor intake and output, appetite, and nu- original order, calculations and infusion
tritional intake. Mild to moderate nausea and pump settings.
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● Solution should be prepared in a biologic mitomycin, pemetrexed, piperacillin, pipera-
cabinet. Wear gloves, gown, and mask while cillin/tazobactam, prochlorperazine.
handling IV medication. Discard IV equip- Patient/Family Teaching
ment in specially designated containers.

● Instruct patient to notify health care profes-
IV Administration sional if fever; chills; sore throat; signs of in-

● Intermittent Infusion: To reconstitute, add fection; bleeding gums; bruising; petechiae;
5 ml of 0.9% NaCl without preservatives to or blood in urine, stool, or emesis occurs.
200-mg vial or 25 ml of 0.9% NaCl to the 1-g Caution patient to avoid crowds and persons
vial of gemcitabine for a concentration of 40 with known infections. Instruct patient to use
mg/ml. Incomplete dissolution may result in Gsoft toothbrush and electric razor. Patient
concentrations greater than 40 mg/ml. Dilu- should be cautioned not to drink alcoholic
ent: May be further diluted with 0.9% NaCl. beverages or take products containing aspi-
Solution is colorless to light straw color. Do rin or NSAIDs.
not administer solutions that are discolored

● Instruct patient to inspect oral mucosa for er-
or contain particulate matter. Solution is sta- ythema and ulceration. If ulceration occurs,
ble for 24 hr at room temperature. Discard advise patient to use sponge brush and rinse
unused portions. Do not refrigerate; crystalli- mouth with water after eating and drinking.
zation may occur. Concentration: 0.1–38 Stomatitis pain may require management with
mg/ml. Rate: Administer dose over 30 min. opioid analgesics.
Infusions longer than 60 min have a greater

● Instruct patient to notify health care profes-
incidence of toxicity. sional if flu-like symptoms (fever, anorexia,

● Y-Site Compatibility: amifostine, amikacin, headache, cough, chills, myalgia), swelling of
aminophylline, ampicillin, ampicillin/sulbac- the feet or legs, or shortness of breath occurs.
tam, aztreonam, bleomycin, bumetanide, bu-

● Discuss with patient the possibility of hair
prenorphine, butorphanol, calcium gluco- loss. Explore methods of coping.nate, carboplatin, carmustine, cefazolin,

● Advise patient that this medication may havecefotetan, cefoxitin, ceftazidime, ceftizoxime, teratogenic effects. Contraception should beceftriaxone, cefuroxime, chlorpromizine, used during therapy.cimetidine, ciprofloxacin, cisplatin, clinda-
● Instruct patient not to receive any vaccina-mycin, cyclophosphamide, cytarabine, dacti- tions without advice of health care profes-nomycin, daunorubicin, dexrazoxane, di-

sional.phenhydramine, dobutamine, docetaxel,
● Emphasize the need for periodic lab tests todopamine, doxorubicin, doxycycline, dro-

monitor for side effects.peridol, enalaprilat, etoposide, etoposide
Evaluation/Desired Outcomesphosphate, famotidine, floxuridine, flucona-
● Palliative, symptomatic improvement in pa-zole, fludarabine, fluorouracil, gentamicin,

tients with pancreatic cancer.granisetron, haloperidol, heparin, hydrocor-
● Decrease in size and spread of malignancy intisone, hydromorphone, idarubicin, ifosfam-

lung, ovarian, and breast cancer.ide, leucoverin, linezolid, lorazepam, manni-
tol, meperidine, mesna, metoclopramide,
metronidazole, mitoxantrone, morphine, nal-

gemfibrozil (gem-fye-broe-zil)buphine, ofloxacin, ondansetron, oxaliplatin,
Lopidpaclitaxel, potassium chloride, prometha-

zine, ranitidine, sodium bicarbonate, strepto- Classification
zocin, teniposide, thiotepa, ticarcillin/clavu- Therapeutic: lipid-lowering agents
lanate, tobramycin, topotecan, trimethoprim/ Pharmacologic: fibric acid derivatives
sulfamethoxazole, vancomycin, vinblastine,

Pregnancy Category Cvincristine, vinorelbine, zidovudine.
● Y-Site Incompatibility: acyclovir, ampho-

Indicationstericin B, cefotaxime, furosemide, ganciclo-
Management of type II-b hyperlipidemia (de-vir, imipenem-cilastatin, irinotecan, lanso-

prazole, methotrexate, methoprednisolone, creased HDLs, increased LDLs, increased tri-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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glycerides) in patients who do not yet have clini- NURSING IMPLICATIONS
cal coronary artery disease and have failed Assessmenttherapy with diet, exercise, weight loss, or other

● Obtain patient’s diet history, especially re-agents (niacin, bile acid sequestrants).
garding fat and alcohol consumption.

Action ● Lab Test Considerations: Serum triglyc-
Inhibits peripheral lipolysis. Decreases triglyc- eride and cholesterol levels should be moni-
eride production by the liver. Decreases pro- tored before and periodically throughout
duction of the triglyceride carrier protein. In- therapy. LDL and VLDL levels should be as-
creases HDL. Therapeutic Effects: Decreased sessed before and periodically throughout
plasma triglycerides and increased HDL. therapy. Medication should be discontinued

if paradoxical increase in lipid levels occurs.Pharmacokinetics
● Liver function tests should be assessed beforeAbsorption: Well absorbed after oral adminis-

and periodically throughout therapy. Maytration.
cause an increase in serum bilirubin, alkalineDistribution: Unknown.
phosphatase, CK, LDH, AST, and ALT. If hepat-Metabolism and Excretion: Some metabo-
ic function tests rise significantly, therapylism by the liver, 70% excreted by the kidneys
should be discontinued and not resumed.(mostly unchanged), 6% excreted in feces.

● CBC and electrolytes should be evaluated ev-Half-life: 1.3–1.5 hr.
ery 3–6 mo and then yearly throughout

TIME/ACTION PROFILE (triglyceride-VLDL– course of therapy. May cause mild decrease
in hemoglobin, hematocrit, and leukocytelowering effect)
counts. May cause a decrease in serum potas-

ROUTE ONSET PEAK DURATION sium concentrations.
PO 2–5 days 4 wk several mo ● May cause slight increase in serum glucose.

Potential Nursing DiagnosesContraindications/Precautions
Noncompliance (Patient/Family Teaching)Contraindicated in: Hypersensitivity; Primary
Implementationbiliary cirrhosis; Concurrent use of HMG-CoA
● Do not confuse Lopid (gemfibrozil) withreductase inhibitors.

Levbid (hyoscyamine).Use Cautiously in: Gallbladder disease; Liver
● PO: Administer 30 min before breakfast ordisease; Severe renal impairment; Pregnancy,

dinner.lactation, or children (safety not established).
Patient/Family TeachingAdverse Reactions/Side Effects
● Instruct patient to take medication exactly asCNS: dizziness, headache. EENT: blurred vi-

directed, not to skip doses or double up onsion. GI: abdominal pain, diarrhea, epigastric
missed doses. If a dose is missed, take aspain, flatulence, gallstones, heartburn, nausea,
soon as remembered unless almost time forvomiting. Derm: alopecia, rashes, urticaria.
next dose.Hemat: anemia, leukopenia. MS: myositis.

● Advise patient that this medication should beInteractions used in conjunction with dietary restrictions
Drug-Drug: May � the effects of warfarin or (fat, cholesterol, carbohydrates, alcohol),
sulfonylurea oral hypoglycemic agents. exercise, and cessation of smoking.
Concurrent use with HMG-CoA reductase in-

● Instruct patient to notify health care profes-
hibitors may � the risk of rhabdomyolysis sional promptly if any of the following symp-
(avoid concurrent use). May � the effect of toms occur: severe stomach pains with nau-
cyclosporine. sea and vomiting, fever, chills, sore throat,
Route/Dosage rash, diarrhea, muscle cramping, general
PO (Adults): 600 mg twice daily 30 min before abdominal discomfort, or persistent flatu-
breakfast and dinner. lence.

Availability (generic available) Evaluation/Desired Outcomes
Tablets: 600 mg. Cost: Generic—$45.97/ ● Decrease in serum triglyceride and cholester-
180. Capsules: �300 mg. ol levels and improved HDL to total cholester-
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ol ratios. If response is not seen within 3 mo, TIME/ACTION PROFILE
medication is usually discontinued.

ROUTE ONSET PEAK DURATION

IM (hyper- within 10 min 30 min 12–27 min
gemifloxacin, See glycemic

action)FLUOROQUINOLONES.
IV (hypergly- 1 min 5 min 9–17 min

cemic
action)

gentamicin, See AMINOGLYCOSIDES. Subcut (hy- within 10 min 30–45 min 60–90 min
perglycemic Gaction)

IV (effect on 45 sec (for unknown 9–17 minglimepiride, See HYPOGLYCEMIC GI muscu- 0.25–2-mg (0.25–0.5-mg
AGENTS, ORAL. lature) dose) dose);

22–25 min
(2-mg dose)

IM (effect 8–10 min (1- unknown 9–27 minglipiZIDE, See HYPOGLYCEMIC on GI mg dose); (1-mg dose);
AGENTS, ORAL. muscu- 4–7 min (2- 21–32 min

lature) mg dose) (2-mg dose)

Contraindications/Precautions
glucagon (gloo-ka-gon) Contraindicated in: Hypersensitivity; Pheo-
GlucaGen chromocytoma; Some products contain glycerin

and phenol—avoid use in patients with hyper-Classification sensitivities to these ingredients.Therapeutic: hormones
Use Cautiously in: History suggestive of insuli-Pharmacologic: pancreatics
noma or pheochromocytoma; Prolonged fast-

Pregnancy Category B ing, starvation, adrenal insufficiency or chronic
hypoglycemia (low levels of releasable glu-
cose); When used to inhibit GI motility, use cau-Indications
tiously in geriatric patient with cardiac diseaseAcute management of severe hypoglycemia
or diabetics; OB: Should be used during preg-when administration of glucose is not feasible.
nancy only if clearly needed; Lactation: SafetyFacilitation of radiographic examination of the
not established.GI tract. Unlabeled uses: Antidote to: Beta
Adverse Reactions/Side Effectsblockers, Calcium channel blockers.
CV: hypotension. GI: nausea, vomiting. Misc:Action hypersensitivity reactions including ANAPHYLAXIS.

Stimulates hepatic production of glucose from
Interactionsglycogen stores (glycogenolysis). Relaxes the
Drug-Drug: Large doses may enhance the ef-musculature of the GI tract (stomach, duode-
fect of warfarin. Negates the response to insu-num, small bowel, and colon), temporarily in-
lin or oral hypoglycemic agents. Phenytoinhibiting movement. Has positive inotropic and inhibits the stimulant effect of glucagon on insu-

chronotropic effects. Therapeutic Effects: In- lin release. Hyperglycemic effect is intensified
crease in blood glucose. Relaxation of GI mus- and prolonged by epinephrine. Patients on
culature, facilitating radiographic examination. concurrent beta blocker therapy may have a

greater increase in heart rate and bloodPharmacokinetics
pressure.Absorption: Well absorbed following IM and

subcut administration. Route/Dosage
Distribution: Unknown. Hypoglycemia
Metabolism and Excretion: Extensively me- IV, IM, Subcut (Adults and Children ≥20
tabolized by the liver, plasma, and kidneys. kg): 1 mg; may be repeated in 15 min if nec-
Half-life: 8–18 min. essary.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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IV, IM, Subcut (Children <20 kg): 0.5 mg or stick blood glucose determination methods is
0.02–0.03 mg/kg; may be repeated in 15 min if recommended for rapid results. Follow-up
necessary. lab results may be ordered to validate finger-

stick values, but do not delay treatment whileRadiographic Examination of the GI
awaiting lab results, as this could result inTract
neurologic injury or death.IM, IV (Adults): 0.25–2 mg; depending on lo-

● Large doses of glucagon may cause a � incation and duration of examination (0.5 mg IV
serum potassium concentrations.or 2 mg IM for relaxation of stomach, for exami-

Potential Nursing Diagnosesnation of the colon 2 mg IM 10 min before pro-
Risk for injury (Indications)cedure).
Noncompliance (Patient/Family Teaching)Antidote (unlabeled)
ImplementationIV (Adults): To beta blockers—50–150 mcg
● May be given subcut, IM, or IV. Reconstitute(0.05–0.15 mg)/kg, followed by 1–5 mg/hr in-

with diluent supplied in kit by manufacturer.fusion. To calcium channel blockers—2 mg;
Inspect solution prior to use; use only clear,additional doses determined by response.
water-like solution. Solution is stable for 48Availability
hr if refrigerated, 24 hr at room temperature.Powder for injection: 1-mg (equivalent to 1
Unmixed medication should be stored atunit) vials as an emergency kit for low blood
room temperature.glucose and a diagnostic kit.

● Administer supplemental carbohydrates IV or
orally to facilitate increase of serum glucoseNURSING IMPLICATIONS
levels.

Assessment IV Administration
● Assess for signs of hypoglycemia (sweating,

● Direct IV: Diluent: Reconstitute each vialhunger, weakness, headache, dizziness,
with 1 ml of an appropriate diluent. For dosestremor, irritability, tachycardia, anxiety) pri-
≤2 mg, use diluent provided by manufactur-or to and periodically during therapy.
er. For doses >2 mg, use sterile water for in-

● Assess neurologic status throughout therapy.
jection instead of diluent supplied by manu-Institute safety precautions to protect patient
facturer to minimize risk of thrombophle-from injury caused by seizures, falling, or as-
bitis, CNS toxicity, and myocardial depressionpiration. For insulin shock therapy, 0.5–1 mg
from phenol preservative in diluent suppliedis administered after 1 hr of coma; patient
by manufacturer. Reconstituted vials shouldusually awakens in 10–25 min. If no re-
be used immediately. Concentration: Notsponse occurs, repeat the dose. Feed patient
exceed 1 mg/ml. Rate: Administer at a ratesupplemental carbohydrates orally to replen-
not exceeding 1 mg/min. May be adminis-ish liver glycogen and prevent secondary hy-
tered through IV line containing D5W.poglycemia as soon as possible after awaken-

● Continuous Infusion: Diluent: Reconsti-ing, especially pediatric patients.
tute vials as per directions above (use sterile

● Assess nutritional status. Patients who lack
water for injection). Further dilute 10 mg ofliver glycogen stores (starvation, chronic hy-
glucagon in 100 ml of D5W. Concentra-poglycemia, adrenal insufficiency) will re-
tion: 0.1 mg/ml. Rate: See Route/Dosagequire glucose instead of glucagon.
section.

● Assess for nausea and vomiting after adminis-
● Y-Site Compatibility: No informationtration of dose. Protect patients with de-

available.pressed level of consciousness from aspira-
tion by positioning on side; ensure that a Patient/Family Teaching
suction unit is available. Notify health care ● Teach patient and family signs and symptoms
professional if vomiting occurs; patient will of hypoglycemia. Instruct patient to take oral
require parenteral glucose to prevent recur- glucose as soon as symptoms of hypoglyce-
rent hypoglycemia. mia occur—glucagon is reserved for epi-

● Lab Test Considerations: Monitor serum sodes when patient is unable to swallow be-
glucose levels throughout episode, during cause of decreased level of consciousness.
treatment, and for 3–4 hr after patient re- ● Home Care Issues: Instruct family on cor-
gains consciousness. Use of bedside finger- rect technique to prepare, draw up, and
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administer injection. Health care profession- tory glands, and the CNS (antimuscarinic activi-
al must be contacted immediately after each ty). Low doses decrease sweating, salivation,
dose for orders regarding further therapy or and respiratory secretions. Intermediate doses
adjustment of insulin dose or diet. result in increased heart rate. Larger doses de-

● Advise family that patient should receive oral crease GI and GU tract motility. Therapeutic
glucose when alertness returns. Effects: Decreased GI and respiratory sec-

● Instruct family to position patient on side un- retions.
til fully alert. Explain that glucagon may cause

Pharmacokineticsnausea and vomiting. Aspiration may occur if
Absorption: Incompletely absorbed (10%) af-patient vomits while lying on back. G

● Instruct patient to check expiration date ter oral administration. Well absorbed after IM
monthly and to replace outdated medication administration.
immediately. Distribution: Distribution not fully known.

● Review hypoglycemic medication regimen, Does not significantly cross the blood-brain bar-
diet, and exercise programs. rier or eye. Crosses the placenta.

● Patients with diabetes mellitus should carry a Metabolism and Excretion: Eliminated pri-
source of sugar (such as a packet of sugar or marily unchanged in the feces, via biliary ex-candy) and identification describing disease

cretion.process and treatment regimen at all times.
Half-life: 1.7 hr (0.6–4.6 hr).

Evaluation/Desired Outcomes
● Increase of serum glucose to normal levels TIME/ACTION PROFILE (anticholinergic

with improved level of consciousness. effects)
● Smooth muscle relaxation of the stomach,

ROUTE ONSET PEAK DURATIONduodenum, and small and large intestine in
patients undergoing radiologic examination PO 1 hr unknown 8–12 hr
of the GI tract. IM 15–30 min 30–45 min 2–7 hr*

IV 1–10 min unknown 2–7 hr*

glyBURIDE, See HYPOGLYCEMIC *Antisecretory effect lasts up to 7 hr; vagal blockade lasts
AGENTS, ORAL. 2–3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-

glycopyrrolate closure glaucoma; Acute hemorrhage; Tachy-
(glye-koe-pye-roe-late) cardia secondary to cardiac insufficiency or thy-
Robinul, Robinul-Forte rotoxicosis; Pedi: Injection contains benzyl

alcohol and should not be given to neonates;Classification
Myasthenia gravis; Obstructive uropathy; Para-Therapeutic: antispasmodics

Pharmacologic: anticholinergics lytic ileus.
Use Cautiously in: Geri: Geriatric have in-

Pregnancy Category B creased sensitivity to anticholinergic drugs and
are more susceptible to adverse reactions. Pedi:Indications
Young children and infants have increased sen-Inhibits salivation and excessive respiratory sec-
sitivity to anticholinergic drugs and are moreretions when given preoperatively. Reverses
susceptible to adverse reactions; Patients whosome of the secretory and vagal actions of cho-
may have intra-abdominal infections; Prostaticlinesterase inhibitors used to treat nondepolar-
hyperplasia; Chronic renal, hepatic, pulmonary,izing neuromuscular blockade (cholinergic ad-
or cardiac disease; Down syndrome and chil-junct). Adjunctive management of peptic ulcer

disease. dren with spastic paralysis or brain damage
(may be hypersensitive to antimuscarinic ef-Action
fects); Pregnancy and lactation (safety not es-Inhibits the action of acetylcholine at postgan-
tablished).glionic sites located in smooth muscle, secre-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects Availability (generic available)
Tablets: 1 mg, 2 mg. Injection: 200 mcg (0.2CNS: confusion, drowsiness. EENT: blurred vi-
mg)/ml.sion, cycloplegia, dry eyes, mydriasis. CV: tachy-

cardia, orthostatic hypotension, palpitations.
NURSING IMPLICATIONSGI: dry mouth, constipation. GU: urinary hesi-

tancy, retention. Assessment
● Assess heart rate, blood pressure, and respi-Interactions

ratory rate before and periodically duringDrug-Drug: Additive anticholinergic effects
parenteral therapy.with other anticholinergics, including anti-

● Pedi: Assess for hyperexcitability, a paradoxi-histamines, phenothiazines, meperidine,
cal response that may occur in children.amantadine, tricyclic antidepressants,

● Monitor intake and output ratios in geriatricquinidine, and disopyramide. May alter the
or surgical patients; glycopyrrolate may causeabsorption of other orally administered
urinary retention. Instruct patient to void be-drugs by slowing motility of the GI tract. Antac-
fore parenteral administration.ids or adsorbent antidiarrheal agents �

● Assess patient routinely for abdominal disten-absorption of anticholinergics. May � GI mu-
tion and auscultate for bowel sounds. If con-cosal lesions in patients taking oral potassium
stipation becomes a problem, increasingchloride tablets. � risk of adverse cardiovas-
fluids and adding bulk to the diet may help al-cular reactions with cyclopropane anesthesia.
leviate the constipating effects of the drug.Concurrent use may � absorption of ketoco-

● Periodic intraocular pressure determinationsnazole (administer 2 hr after ketoconazole).
should be made for patients receiving long-

Route/Dosage term therapy.
● Lab Test Considerations: Antagonizes ef-Control of Secretions during Surgery

fects of pentagastrin and histamine during theIM (Adults): 4.4 mcg/kg 30–60 min preop
gastric acid secretion test. Avoid administra-(not to exceed 0.1 mg).
tion for 24 hr preceding the test.IM (Children >2 yr): 4.4 mcg/kg 30–60 min

● May cause � uric acid levels in patients withpreop.
gout or hyperuricemia.IM (Children <2 yr): 4.4–8.8 mcg/kg 30–60

● Toxicity and Overdose: If overdosage oc-min preop. curs, neostigmine is the antidote.
Control of Secretions (chronic) Potential Nursing Diagnoses
IM, IV (Children): 4–10 mcg/kg/dose q 3–4 Impaired oral mucous membrane (Side Effects)
hr. Constipation (Side Effects)
PO (Children): 40–100 mcg/kg/dose 3–4 Implementationtimes/day.

● Do not administer cloudy or discolored so-
lution.Cholinergic Adjunct

● PO: Administer 30–60 min before meals toIV (Adults and Children): 200 mcg for each 1
maximize absorption.mg of neostigmine or 5 mg of pyridostigmine

● Do not administer within 1 hr of antacids orgiven at the same time.
antidiarrheal medications.

Antiarrhythmic
● Oral dose is 10 times the parenteral dose.

IV (Adults): 100 mcg, may be repeated q 2–3
● IM: May be administered undiluted (200

min. mcg/ml).
IV (Children): 4.4 mcg/kg (up to 100 mcg); IV Administrationmay be repeated q 2–3 min.

● Direct IV: Diluent: May be given undiluted
Peptic Ulcer through Y-site. Concentration: 200 mcg/
PO (Adults): 1–2 mg 2–3 times daily. An addi- ml. Rate: Administer at a maximum rate of
tional 2 mg may be given at bedtime; may be de- 20 mcg over 1 min.
creased to 1 mg twice daily (not to exceed 8 mg/ ● Syringe Compatibility: chlorpromazine,
day). cimetidine, codeine, diphenhydramine, dro-
IM, IV (Adults): 100–200 mcg q 4 hr up to 4 peridol, hydromorphone, hydroxyzine, levor-
times daily. phanol, lidocaine, meperidine, midazolam,
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morphine, nalbuphine, neostigmine, ondan- ● Reversal of cholinergic medications.
● Decrease in GI motility and pain in patientssetron, oxymorphone, prochlorperazine,

with peptic ulcer disease.promethazine, pyridostigmine, ranitidine, tri-
flupromazine.

● Syringe Incompatibility: chlorampheni-
granisetron (gra-nees-e-tron)col, dexamethasone, diazepam, dimenhydri-
Kytrilnate, methohexital, pentazocine, pentobarbi-

tal, secobarbital, sodium bicarbonate, Classification
thiopental. Therapeutic: antiemetics

● Y-Site Compatibility: propofol. Pharmacologic: 5-HT3 antagonists G
● Solution Compatibility: D5/0.45% NaCl,

Pregnancy Category BD5W, 0.9% NaCl, Ringer’s solution. Adminis-
ter immediately after admixing.

Indications● Additive Incompatibility: methylpredniso-
Prevention of nausea and vomiting due to: eme-lone sodium succinate.
togenic chemotherapy, radiation therapy. Pre-Patient/Family Teaching vention and treatment of postoperative nausea

● Instruct patient to take glycopyrrolate exactly and vomiting.
as directed and not to take more than the pre-

Actionscribed amount. Take missed doses as soon
Blocks the effects of serotonin at receptor sitesas remembered if not just before next dose.
(selective antagonist) located in vagal nerve ter-● Medication may cause drowsiness and
minals and in the chemoreceptor trigger zone inblurred vision. Caution patient to avoid driv-
the CNS. Therapeutic Effects: Decreased inci-ing or other activities requiring alertness until
dence and severity of nausea and vomiting fol-response to the medication is known.
lowing emetogenic chemotherapy, radiation● Inform patient that frequent oral rinses, su-
therapy or surgery.garless gum or candy, and good oral hygiene

may help relieve dry mouth. Consult health Pharmacokinetics
care professional regarding use of saliva sub- Absorption: 50% absorbed following oral ad-
stitute if dry mouth persists for more than 2 ministration.
wk. Distribution: Distributes into erythrocytes; re-

● Advise patient to change positions slowly to mainder of distribution is unknown.
minimize the effects of drug-induced ortho- Metabolism and Excretion: Mostly metabo-
static hypotension. lized by the liver; 12% excreted unchanged in

● Caution patient to avoid extremes of tempera- urine.
ture. This medication decreases the ability to Half-life: Patients with cancer—8–9 hr
sweat and may increase the risk of heat (range 0.9–31.1 hr); healthy volunteers—4.9
stroke. hr (range 0.9–15.2 hr); geriatric patients—

● Advise patient to notify health care profes- 7.7 hr (range 2.6–17.7 hr).
sional immediately if eye pain or increased

TIME/ACTION PROFILEsensitivity to light occurs. Emphasize the im-
portance of routine eye exams throughout

ROUTE ONSET PEAK DURATIONtherapy.
PO rapid 60 min 24 hr● Advise patient to consult health care profes-
IV rapid 30 min up to 24 hrsional before taking any OTC medications

concurrently with this therapy. Contraindications/Precautions
● Geri: Advise geriatric patients about in- Contraindicated in: Hypersensitivity; Some

creased susceptibility to side effects and to products contain benzyl alcohol; avoid use in
call health care professional immediately if neonates.
they occur. Use Cautiously in: OB: Pregnancy or lactation

Evaluation/Desired Outcomes (safety not established); Pedi: Children <2 yr
● Mouth dryness preoperatively. (safe use of IV route not established); Pedi: Chil-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnosesdren <18 yr (safe use of PO route not estab-
Imbalanced nutrition: less than body require-lished).
ments (Indications)Adverse Reactions/Side Effects
ImplementationCNS: headache, agitation, anxiety, CNS stimula-
● For chemotherapy or radiation, granisetrontion, drowsiness, weakness. CV: hypertension.

is administered only on the day(s) chemo-GI: constipation, diarrhea, elevated liver en-
therapy or radiation is given. Continued treat-zymes, taste disorder. Misc: anaphylactoid re-
ment when not on chemotherapy or radiationactions, fever.
therapy has not been found to be useful.

Interactions
● PO: Administer 1st dose up to 1 hr before

Drug-Drug: � risk of extrapyramidal reac- chemotherapy or radiation therapy and 2nd
tions with other agents causing extrapyrami- dose 12 hr after the first.
dal reactions.

● 2 tsp oral solution are equal to 2 mg grani-
setron.Route/Dosage
IV AdministrationPrevention of Nausea and Vomiting Due

● Direct IV: Diluent: May be administeredto Emetogenic Chemotherapy
undiluted or diluted in 20–50 ml of 0.9%PO (Adults): 1 mg twice daily; 1st dose given at
NaCl or D5W. Solution should be prepared atleast 60 min prior to chemotherapy and 2nd
time of administration but is stable for 24 hrdose 12 hr later only on days when chemothera-
at room temperature. Concentration: Uppy is administered; may also be given as 2 mg
to 1 mg/ml. Rate: Administer undilutedonce daily at least 60 min prior to chemo-
granisetron over 30 sec or as a diluted solu-therapy.
tion over 30 min–1 hr.IV (Adults and Children 2–16 yr): 10 mcg/

● Syringe Compatibility: dexamethasone,kg within 30 min prior to chemotherapy. methylprednisolone.
● Y-Site Compatibility: acyclovir, allopuri-Prevention of Nausea and Vomiting As-

nol, amifostine, amikacin, aminophylline,sociated with Radiation Therapy
amphotericin B cholesteryl sulfate, ampicil-PO (Adults): 2 mg taken once daily within 1 h
lin, ampicillin-sulbactam, amsacrine, aztreo-of radiation therapy.
nam, bleomycin, bumetanide, buprenor-

Prevention and Treatment of Postopera- phine, butorphanol, calcium gluconate,
tive Nausea and Vomiting carboplatin, carmustine, cefazolin, cefepime,
IV (Adults): Prevention—1 mg prior to in- cefotaxime, cefotetan, cefoxitin, ceftazidime,
duction or anesthesia or just prior to reversal of ceftizoxime, ceftriaxone, cefuroxime, chlor-
anesthesia; Treatment—1 mg. promazine, cimetidine, ciprofloxacin, cispla-

tin, cladribine, clindamycin, cyclophospha-Availability
mide, cytarabine, dacarbazine, dactinomycin,Tablets: 1 mg. Cost: $131.99/2. Oral solu-
daunorubicin, dexamethasone, dexmede-tion (orange flavor): 2 mg/10 ml in 30 ml
tomidine, diphenhydramine, dobutamine,bottles. Solution for injection: 1 mg/ml.
docetaxel, dopamine, doxorubicin, doxoru-
bicin liposome, doxycycline, droperidol, ena-NURSING IMPLICATIONS
laprilat, etoposide, etoposide phosphate,

Assessment famotidine, fenoldopam, filgrastim, floxuri-
● Assess patient for nausea, vomiting, abdomi- dine, fluconazole, fludarabine, fluorouracil,

nal distention, and bowel sounds prior to and furosemide, ganciclovir, gemcitabine, genta-
following administration. micin, haloperidol, heparin, hydrocortisone,

● Assess for extrapyramidal symptoms (invol- hydromorphone, idarubicin, ifosfamide, imi-
untary movements, facial grimacing, rigidity, penem/cilastatin, leucovorin, linezolid, lor-
shuffling walk, trembling of hands) during azepam, magnesium sulfate, mechloretha-
therapy. This occurs rarely and is usually as- mine, melphalan, meperidine, mesna,
sociated with concurrent use of other drugs methotrexate, methylprednisolone, metoclo-
known to cause this effect. pramide, metronidazole, mitomycin, mitox-

● Lab Test Considerations: May cause � antrone, morphine, nalbuphine, ofloxacin,
AST and ALT levels. oxaliplatin, paclitaxel, pemetrexed, piperacil-
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lin, piperacillin-tazobactam, potassium chlo- mone–deficient patients (somatropin). As part
of a comprehensive treatment program forride, prochlorperazine, promethazine, pro-
Short Bowel Syndrome (Zorbtive).pofol, ranitidine, sargramostim, sodium

bicarbonate, streptozocin, teniposide, thiote- Action
pa, ticarcillin/clavulanate, tobramycin, topo- Produce growth (skeletal and cellular). Meta-
tecan, trimethoprim/sulfamethoxazole, van- bolic actions include: Increased protein synthe-
comycin, vinblastine, vincristine, vinorelbine, sis, Increased carbohydrate metabolism, Lipid
zidovudine. mobilization, Retention of sodium, phosphorus,

● Y-Site Incompatibility: amphotericin B, and potassium. Somatropin has the same amino
lansoprazole. Gacid sequence as naturally occurring growth

● Additive Incompatibility: Granisetron hormone; somatrem has 1 additional amino
should not be admixed with other medi- acid. Both are produced by recombinant DNA
cations. techniques. Growth hormone enhances GI tract

mucosal transport of water, electrolytes and nu-Patient/Family Teaching
trients. Therapeutic Effects: Increased skele-

● Advise patient to notify health care profes-
tal growth in children with growth hormone de-sional immediately if involuntary movement
ficiency. Replacement of somatropin inof eyes, face, or limbs occurs.
deficient adults. Decreased wasting in patients

Evaluation/Desired Outcomes with AIDS. Increased bone density in adult
● Prevention of nausea and vomiting associated growth hormone–deficient patients. Enhanced

with emetogenic cancer chemotherapy or ra- GI absorption of water, electrolytes and nutri-
diation therapy. ents in short bowel syndrome.

● Prevention and treatment of postoperative Pharmacokinetics
nausea and vomiting. Absorption: Well absorbed.

Distribution: Localize to highly perfused or-
gans (liver, kidneys).GROWTH HORMONES
Metabolism and Excretion: Broken down in

somatropin (recombinant) renal cells to amino acids that are recirculated;
(soe-ma-troe-pin) some liver metabolism.
Genotropin, Humatrope, Norditro- Half-life: Subcut—3.8 hr; IM—4.9 hr.
pin, Nutropin, Nutropin AQ, Saiz-

TIME/ACTION PROFILE (growth)en, Serostim, Serostim LQ, Tev-
Tropin, Zorbtive ROUTE ONSET PEAK DURATION

Classification IM, subcut within 3 mo unknown 12–48 hr
Therapeutic: hormones
Pharmacologic: growth hormones Contraindications/Precautions

Contraindicated in: Closure of epiphyses; Ac-
Pregnancy Category B (Serostim and tive neoplasia; Hypersensitivity to growth hor-
Zorbtive), C (all others) mone, m -cresol or glycerin (somatropin) or

benzyl alcohol (Zorbtive); Acute critical illness
Indications (therapy should not be initiated) or respiratory
Growth failure in children due to chronic renal failure; Diabetic retinopathy; Prader-Willi syn-
insufficiency. Growth failure in children due to drome with obesity and respiratory impairment
deficiency of growth hormone. Short stature as- (risk of fatal complications; can be used only if
sociated with Turner’s syndrome. Short stature growth hormone deficiency is documented);
associated with or Noonan’s syndrome (Nordi- OB: Use only if clearly needed.
tropin only). Growth hormone deficiency in Use Cautiously in: Growth hormone deficien-
adults (Humatrope, Nutropin, Norditropin). cy due to intracranial lesion; Coexisting adreno-
Short stature (Humatrope). AIDS wasting or corticotropic hormone (ACTH) deficiency; Dia-
cachexia (Serostim only). Increases spinal betes (may cause insulin resistance); Thyroid
bone density in childhood–onset growth hor- dysfunction; Lactation: Safety not established;

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Geri: � sensitivity, � risk of adverse reactions; Somatropin (Serostim)
use lower starting dose and smaller dose in- Subcut (Adults): >55 kg—6 mg once daily;
crements. 45–55 kg—5 mg once daily; 35–45 kg—4 mg

once daily; <35 kg—0.1 mg/kg once daily.Adverse Reactions/Side Effects
CV: edema of the hands and feet. Endo: hyper- Somatropin (Tev-Tropin)
glycemia, hypothyroidism, insulin resistance. Subcut (Children): up to 0.1 mg/kg three
Local: pain at injection site. MS: arthralgia; Se- times weekly.
rostim only—carpal tunnel syndrome, muscu-

Somatropin (Zorbtive)loskeletal pain.
Subcut (Adults): 0.1 mg/kg/day for 4 wk (notInteractions
to exceed 8 mg/dose), dose may be stopped forDrug-Drug: Excessive corticosteroid use 5 days and resumed at half dose for fluid reten-(equivalent to 10–15 mg/m2 /day) may � re- tion or arthalgias.sponse to somatropin.
AvailabilityRoute/Dosage
Somatropin/Genotropin

Somatrem (Protropin) Powder for injection: 1.5-mg intra-mix car-
tridge (delivers 1.3 mg), 5.8-mg intra-mix car-IM, Subcut (Children): up to 0.3 mg (0.9
tridge (delivers 5 mg), 5.8-mg intra-mix car-unit)/kg weekly; subcut route is preferred.
tridge (delivers 5 mg) as Pen 5 system, 13.8-mg

Somatropin (Genotropin) intra-mix cartridge (delivers 12 mg), 13.8-mg
intra-mix cartridge (delivers 12 mg) as Pen 12Subcut (Children): 0.16–0.24 mg/kg/wk di-
system, MiniQuick system 0.2 mg, MiniQuickvided in 6–7 daily doses.
system 0.4 mg, MiniQuick system 0.6 mg, Mini-Subcut (Adults): 0.04–0.8 mg/kg/wk divided
Quick system 0.8 mg, MiniQuick system 1 mg,in 6–7 daily doses.
MiniQuick system 1.4 mg, MiniQuick system 1.6

Somatropin (Humatrope) mg, MiniQuick system 1.8 mg, MiniQuick sys-
tem 2 mg.Subcut (Adults): 0.018 unit/kg/day (up to

0.0375 unit/kg/day). Humatrope
IM, Subcut (Children): 0.18 mg/kg (0.54 Powder for injection: 5 mg/vial.
unit/kg)/wk given in divided doses on 3 alter- Norditropin
nating days or 6 times weekly (up to 0.3 mg/kg Powder for injection: 4 mg (12 units)/vial, 5
or 0.9 unit/kg/wk). mg (13 units)/vial, 8 mg (24 units)/vial, 10 mg

(26 units)/vial. Cartridges for injection (us-Somatropin (Nutropin/Nutropin AQ)
ing Nordipen): 5 mg/1.5 ml, 10 mg/1.5 ml, 15Subcut (Children): Growth hormone inade- mg/1.5 ml.quacy—0.3 mg/kg. Chronic renal insuffi-
Nutropinciency—0.35 mg/kg (1.05 units/kg)/wk given
Powder for injection: 5 mg (13 units)/vial,as daily injections. Turner’s syndrome—
10 mg (26 units)/vial.≤0.375 mg/kg (1.125 units/kg)/wk in 3–7 di-
Nutropin AQvided doses.
Solution for injection (AQ): 5 mg (15 units)/Subcut (Adults): <0.006 mg/kg daily; may be
ml in 2-ml vial.increased to 0.025 mg/kg/day in patients <35

yrs or 0.0125 mg/kg in patients >35 yrs. Saizen
Powder for injection: 5 mg (15 units)/vial, 6Somatropin (Norditropin)
mg (18 units)/vial.

Subcut (Adults): 0.005 mg/kg/day, may be in- Serostim
creased to 0.01 mg/kg/day after 4 wk. Powder for injection: 6 mg (15 units)/vial.
Subcut (Children): 0.024–0.034 mg/kg 6–7 Liquid for injection: 6 mg/0.5 mL cartridge.
times weekly (up to 0.066 mg/kg/day in Noo-

Tev-Tropinnan’s syndrome).
Powder for injection: 5 mg (15 units)/vial.

Somatropin (Saizen) Zorbtive
Subcut, IM (Children): 0.06 mg (0.18 unit/ Powder for injection: 4-, 5- or 6-mg vials, 8.8
kg) 3 times weekly. mg multidose vials.
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NURSING IMPLICATIONS may be refrigerated for 24 hr after reconstitu-
tion. Follow directions on patient package in-Assessment sert for reconstitution and administration.

● Growth Failure: Monitor bone age annually
● Humatrope: Reconstitute each 5-mg vialand growth rate determinations, height, and

with 1.5–5 ml of diluent provided. Stable forweight every 3–6 mo during therapy.
14 days if refrigerated.

● AIDS Wasting/Cachexia: Re-evaluate treat-
● Norditropin: Reconstitute each 4-mg or 8-ment in patients who continue to lose weight

mg vial with 2 ml of diluent. Use reconstitutedin first 2 wk of treatment.
vials within 14 days. If using cartridges for the

● Lab Test Considerations: Monitor thy-
Nordipen, each cartridge has a correspond- Groid function prior to and during therapy.
ing color-coded pen which is graduated toMay decrease T4, radioactive iodine uptake,
deliver the appropriate dose based on theand thyroxine-binding capacity. Hypothyroid-
concentration of norditropin in the cartridge.ism necessitates concurrent thyroid replace-
Color coding of cartridge and pen mustment for growth hormone to be effective. Se-
match.rum inorganic phosphorus, alkaline

● Nutropin/Nutropin AQ: Reconstitute 5-mgphosphatase, and parathyroid hormone may
vial with 1–5 ml and 10-mg vial with 1–10 ml� with somatropin therapy.
of bacteriostatic water for injection. Reconsti-● Monitor blood glucose periodically during
tuted vials are stable for 14 days (Nutropin)therapy. Diabetic patients may require � in-

sulin dose. or 28 days (Nutropin AQ) if refrigerated.
● Monitor for development of neutralizing anti- ● Saizen: Reconstitute each 5-mg vial with 1–3

bodies if growth rate does not exceed 2.5 cm/ ml of bacteriostatic water for injection. Re-
6 mo. constituted vials are stable for 14 days if re-

● Monitor alkaline phosphatase closely in pa- frigerated. To use cool.click needle-free in-
tients with adult growth hormone deficiency. jector, wind the device to energize the spring,

and draw medication into the Crystal CheckPotential Nursing Diagnoses
nozzle. Using firm pressure at the injectionDisturbed body image (Indications)
site, hold the injector at a 90° angle and pressImplementation
the blue actuator button.

● Rotate injection sites with each injection.
● Serostim: Reconstitute each vial with 1 ml of

● Somatropin: Reconstitute 5-mg vial with
sterile water for injection. Use within 24 hr of1.5–5 ml of sterile water for injection provid-
reconstitution.ed by manufacturer (contains preservative m

● Tev-tropin: Reconstitute with 1–5 mL or-cresol), aiming the liquid against glass vial
0.9% NaCl. May be cloudy if refrigerated. Al-wall. Do not shake; swirl gently to dissolve.
low to warm to room temperature. If remainsSolution is clear; do not use solutions that are
solution cloudy or contains particulate mat-cloudy or contain a precipitate. Stable for 14
ter, do not use.days when refrigerated; do not freeze.

● Zorbtive: Reconstitute each 4-, 5-, or 6-mg
● Genotropin intra-mix: Dissolve powder

vial with 0.5–1 mL of sterile water for injec-with solution provided with 2-chamber car-
tion and each 8.8 mg vial with 1 or 2 mL bac-tridge as directed. Gently tip cartridge upside
teriostatic water for injection. Solutiondown a few times until contents are complete-
should be clear upon reconstitution. Do notly dissolved. The 1.5-mg cartridge is stable
administer if cloudy upon reconstitution (4-,following dilution for 24 hr if refrigerated.
5-, or 6-mg vials) or after refrigeration (8.8-The 5.8-mg and 13.8-mg cartridges contain
mg vial). After refrigeration may containpreservatives and are stable for 14 days if re-
small particles which should disappear whenfrigerated.
allowed to warm to room temperature. Solu-● Genotropin Pen: Prepare and administer as
tion reconstituted with bacteriostatic water isdirected in patient instruction insert. Store in
stable for 14 days if refrigerated.the refrigerator.

● Subcut: Injection volume for somatropin● Genotropin MiniQuick: For single use
only. Inject immediately after reconstitution; should not exceed 1 ml.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching Action
● Instruct patient and parents on correct pro- Reduces viscosity of tenacious secretions by in-

cedure for reconstituting medication, site se- creasing respiratory tract fluid. Therapeutic
lection, technique for IM or subcut injection, Effects: Mobilization and subsequent expector-
and disposal of needles and syringes. Review ation of mucus.
dosage schedule. Parents should report per- Pharmacokineticssistent pain or edema at injection site.

Absorption: Well absorbed after oral adminis-
● Explain rationale for prohibition of use for in-

tration.creasing athletic performance. Administra-
Distribution: Unknown.tion to persons without growth hormone defi-
Metabolism and Excretion: Renally excretedciency or after epiphyseal closure may result
as metabolites.in acromegaly (coarsening of facial features;
Half-life: Unknown.enlarged hands, feet, and internal organs; in-

creased blood glucose; hypertension). TIME/ACTION PROFILE (expectorant action)
● Emphasize need for regular follow-up with

ROUTE ONSET PEAK DURATIONendocrinologist to ensure appropriate
growth rate, to evaluate lab work, and to de- PO 30 min unknown 4–6 hr
termine bone age by x-ray exam. PO-ER unknown unknown 12 hr

● Assure parents and child that these dose
Contraindications/Precautionsforms are synthetic and therefore not capable
Contraindicated in: Hypersensitivity; Someof transmitting Creutzfeldt-Jakob disease, as
products contain alcohol and should be avoidedwas the original somatropin, which was ex-
in patients with known intolerance; Some prod-tracted from human cadavers.
ucts contain aspartame and should be avoidedEvaluation/Desired Outcomes
in patients with phenylketonuria.

● Child’s attainment of adult height in growth
Use Cautiously in: Cough lasting >1 wk or ac-failure secondary to pituitary growth hor-
companied by fever, rash, or headache; Preg-mone deficiency. Therapy is limited to period
nancy (although safety has not been established,before closure of epiphyseal plates (approxi-
guaifenesin has been used without adverse ef-mately up to 14–15 yr in girls, 15–16 yr in
fects); Patients receiving disulfiram (liquidboys).
products may contain alcohol); Diabetic pa-

● Replacement of somatropin in deficient
tients (some products may contain sugar); Chil-adults.
dren (check age limitations on specific dose● Decreased wasting in patients with AIDS.
forms).● Enhanced GI absorption of water, electrolytes

and nutrients in short bowel syndrome. Adverse Reactions/Side Effects
CNS: dizziness, headache. GI: nausea, diarrhea,
stomach pain, vomiting. Derm: rashes, urticar-guaifenesin (gwye-fen-e-sin) ia.

Alfen Jr, Altarussin, �Benylin-E,
InteractionsBreonesin, �Calmylin Expecto-
Drug-Drug: None significant.rant, Diabetic Tussin, Ganidin NR,
Route/DosageGuiatuss, Hytuss, Hytuss-2X, Mu-
PO (Adults): 200–400 mg q 4 hr or 600–1200cinex, Naldecon Senior EX, Organ-
mg q 12 hr as extended-release product (not toidin NR, �Resyl, Robitussin, Scot-
exceed 2400 mg/day).tussin Expectorant, Siltussin SA,
PO (Children 6–12 yr): 100–200 mg q 4 hrSiltussin DAS
or 600 mg q 12 hr as extended-release product

Classification (not to exceed 1200 mg/day).
Therapeutic: allergy, cold, and cough PO (Children 2–6 yr): 50–100 mg q 4 hr (not
remedies, expectorants to exceed 600 mg/day).

Pregnancy Category C Availability (generic available)
Syrup: 100 mg/5 mlOTC. Oral solution: 100
mg/5 mlRx, OTC, 200 mg/5 mlOTC. Capsules: 200Indications
mgOTC. Tablets: 100 mgOTC, 200 mgRx, OTC, 1200Coughs associated with viral upper respiratory

tract infections. mg. Extended-release tablets (Mucinex):
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Patient/Family Teaching600 mg, 1200 mg. In combination with: an-
● Instruct patient to cough effectively. Patientalgesics/antipyretics, antihistamines, deconges-

should sit upright and take several deeptants, and cough suppressantsRx, OTC.
breaths before attempting to cough.

NURSING IMPLICATIONS ● Inform patient that drug may occasionally
cause dizziness. Avoid driving or other activi-Assessment ties requiring alertness until response to drug

● Assess lung sounds, frequency and type of is known.
cough, and character of bronchial secretions

● Advise patient to limit talking, stop smoking,
periodically during therapy. Maintain fluid in- maintain moisture in environmental air, and Gtake of 1500–2000 ml/day to decrease vis- take some sugarless gum or hard candy to
cosity of secretions. help alleviate the discomfort caused by a

Potential Nursing Diagnoses chronic nonproductive cough.
Ineffective airway clearance (Indications) ● Instruct patient to contact health care profes-

sional if cough persists longer than 1 wk or isImplementation
accompanied by fever, rash, or persistent

● PO: Administer each dose of guaifenesin fol-
headache or sore throat.lowed by a full glass of water to decrease vis-

cosity of secretions. Evaluation/Desired Outcomes
● Extended-release tablets should be swal- ● Easier mobilization and expectoration of mu-

lowed whole; do not open, crush, break, or cus from cough associated with upper respi-
chew. ratory infection.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Mostly metabo-
halcinonide, See CORTICOSTEROIDS lized by the liver.
(TOPICAL/LOCAL). Half-life: 21–24 hr.

TIME/ACTION PROFILE (antipsychotic ac-
tivity)halobetasol, See CORTICOSTEROIDS

(TOPICAL/LOCAL). ROUTE ONSET PEAK DURATION

PO 2 hr 2–6 hr 8–12 hr
IM 20–30 min 30–45 min 4–8 hr†
IM (deca- 3–9 days unknown 1 mohaloperidol (ha-loe-per-i-dole)

noate)
�Apo-Haloperidol, Haldol, Haldol H

†Effect may persist for several daysDecanoate, �Haldol LA, �Novo-
Peridol, �Peridol, �PMS Halo- Contraindications/Precautions
peridol Contraindicated in: Hypersensitivity; Angle-

closure glaucoma; Bone marrow depression;Classification
CNS depression; Severe liver or cardiovascularTherapeutic: antipsychotics
disease (Q-T interval prolonging conditions);Pharmacologic: butyrophenones
Some products contain tartrazine, sesame oil,

Pregnancy Category C or benzyl alcohol and should be avoided in pa-
tients with known intolerance or hypersensi-

Indications tivity.
Acute and chronic psychotic disorders includ- Use Cautiously in: Debilitated patients (dose
ing: schizophrenia, manic states, drug-induced reduction required); Cardiac disease; Diabetes;
psychoses. Schizophrenic patients who require Respiratory insufficiency; Prostatic hyperplasia;

CNS tumors; Intestinal obstruction; Seizures;long-term parenteral (IM) antipsychotic thera-
OB: Safety not established; Lactation: Discontin-py. Also useful in managing aggressive or agitat-
ue drug or bottle-feed; Geri: Dosage reductioned patients. Tourette’s syndrome. Severe behav-
required due to increased sensitivity.ioral problems in children which may be

accompanied by: unprovoked, combative, ex- Adverse Reactions/Side Effects
plosive hyperexcitability, hyperactivity accom- CNS: SEIZURES, extrapyramidal reactions, confu-
panied by conduct disorders (short-term use sion, drowsiness, restlessness, tardive dyskine-
when other modalities have failed). Considered sia. EENT: blurred vision, dry eyes. Resp: res-
second-line treatment after failure with atypical piratory depression. CV: hypotension,

tachycardia. GI: constipation, dry mouth, an-antipsychotic. Unlabeled uses: Nausea and
orexia, drug-induced hepatitis, ileus, weightvomiting from surgery or chemotherapy.
gain. GU: urinary retention. Derm:Action
diaphoresis, photosensitivity, rashes. Endo: ga-Alters the effects of dopamine in the CNS. Also lactorrhea, amenorrhea. Hemat: anemia, leu-

has anticholinergic and alpha-adrenergic kopenia. Metab: hyperpyrexia. Misc: NEUROLEP-
blocking activity. Therapeutic Effects: Dimin- TIC MALIGNANT SYNDROME, hypersensitivity reactions.
ished signs and symptoms of psychoses. Im-

Interactionsproved behavior in children with Tourette’s syn-
Drug-Drug: � hypotension with antihyper-drome or other behavioral problems.
tensives, nitrates, or acute ingestion of alco-

Pharmacokinetics hol. � anticholinergic effects with drugs hav-
Absorption: Well absorbed following PO/IM ing anticholinergic properties, including
administration. Decanoate salt is slowly ab- antihistamines, antidepressants, atropine,
sorbed and has a long duration of action. phenothiazines, quinidine, and disopy-
Distribution: Concentrates in liver. Crosses ramide. � CNS depression with other CNS de-
placenta; enters breast milk. pressants, including alcohol, antihista-
Protein Binding: 90%. mines, opioid analgesics, and sedative/

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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hypnotics. Concurrent use with epinephrine ● Monitor intake and output ratios and daily
weight. Assess patient for signs and symptomsmay result in severe hypotension and tachycar-
of dehydration (decreased thirst, lethargy,dia. May � therapeutic effects of levodopa.
hemoconcentration), especially in geriatricAcute encephalopathic syndrome may occur
patients.when used with lithium. Dementia may occur

● Assess fluid intake and bowel function. In-with methyldopa.
creased bulk and fluids in the diet help mini-Drug-Natural Products: Kava kava, valeri-
mize constipating effects.an, or chamomile can � CNS depression.

● Monitor patient for onset of akathisia (rest-Route/Dosage
lessness or desire to keep moving), which

Haloperidol may appear within 6 hr of 1st dose and may
be difficult to distinguish from psychotic agi-PO (Adults): 0.5–5 mg 2–3 times daily. Pa-
tation. Benztropine may be used to differenti-tients with severe symptoms may require up to
ate agitation from akathisia. Observe closely100 mg/day.
for extrapyramidal side effects (parkinsoni-PO (Geriatric Patients or Debilitated Pa-
an—difficulty speaking or swallowing, losstients): 0.5–2 mg twice daily initially; may be
of balance control, pill rolling of hands,gradually increased as needed.
mask-like face, shuffling gait, rigidity, trem-PO (Children 3–12 yr or 15–40 kg): 50
ors; and dystonic—muscle spasms, twistingmcg/kg/day in 2–3 divided doses; may increase
motions, twitching, inability to move eyes,by 500 mcg (0.5 mg)/day q 5–7 days as needed weakness of arms or legs). Trihexyphenidyl(up to 75 mcg/kg/day for nonpsychotic disor- or benztropine may be used to control theseders or Tourette’s syndrome or 150 mcg/kg/day symptoms. Benzodiazepines may alleviate

for psychoses). akathisia.
IM (Adults): 2–5 mg q 1–8 hr (not to exceed

● Monitor for tardive dyskinesia (uncontrolled
100 mg/day). rhythmic movement of mouth, face, and ex-
IV (Adults): 0.5–5 mg, may be repeated q 30 tremities; lip smacking or puckering; puffing
min (unlabeled). of cheeks; uncontrolled chewing; rapid or

worm-like movements of tongue, excessiveHaloperidol Decanoate
eye blinking). Report immediately; may be ir-IM (Adults): 10–15 times the previous daily reversible.PO dose but not to exceed 100 mg initially, given

● Monitor for development of neuroleptic ma-
monthly (not to exceed 300 mg/mo). lignant syndrome (fever, respiratory distress,
Availability (generic available) tachycardia, seizures, diaphoresis, hyperten-
Tablets: 0.5 mg, 1 mg, 2 mg, 5 mg, 10 mg, 20 sion or hypotension, pallor, tiredness, severe
mg. Oral concentrate: 2 mg/ml. Haloperidol muscle stiffness, loss of bladder control). Re-
injection: 5 mg/ml. Haloperidol decanoate port symptoms immediately. May also cause

leukocytosis, elevated liver function tests, ele-injection: 50 mg/ml, 100 mg/ml.
vated CPK.

NURSING IMPLICATIONS ● Lab Test Considerations: Monitor CBC
with differential and liver function tests peri-Assessment odically during therapy.

● Assess mental status (orientation, mood, be-
Potential Nursing Diagnoseshavior) prior to and periodically during
Disturbed thought process (Indications)therapy.
Disturbed sensory perception (specify: visual,● Assess positive (hallucination, delusions)
auditory, kinesthetic, gustatory, tactile, olfacto-and negative (social isolation) symptoms of
ry) (Indications)schizophrenia.

● Monitor blood pressure (sitting, standing, ly- Implementation
ing) and pulse prior to and frequently during ● Avoid skin contact with oral solution; may
the period of dose adjustment. May cause QT cause contact dermatitis.
interval changes on ECG. ● PO: Administer with food or full glass of wa-

● Observe patient carefully when administering ter or milk to minimize GI irritation.
medication, to ensure that medication is actu- ● Use calibrated measuring device for accurate
ally taken and not hoarded. dosage. Do not dilute concentrate with coffee
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or tea; may cause precipitation. Should be sargramostim, sodium bicarbonate, ticarcil-
given undiluted, but if necessary may dilute in lin/clavulanate, trimethoprim/sulfamethox-
at least 60 ml of liquid. azole.

● IM: Inject slowly, using 2-in., 21-gauge nee- Patient/Family Teachingdle into well-developed muscle via Z-track
● Advise patient to take medication as directed.technique. Do not exceed 3 ml per injection

Take missed doses as soon as remembered,site. Slight yellow color does not indicate al-
with remaining doses evenly spaced through-tered potency. Keep patient recumbent for at
out the day. May require several weeks to ob-least 30 min following injection to minimize
tain desired effects. Do not increase dose orhypotensive effects.
discontinue medication without consultingIV Administration
health care professional. Abrupt withdrawal H

● IV: Haloperidol decanoate should not be ad- may cause dizziness; nausea; vomiting; GI up-ministered IV.
set; trembling; or uncontrolled movements of

● Direct IV: Diluent: May be administered
mouth, tongue, or jaw.undiluted for rapid control of acute psychosis

● Inform patient of possibility of extrapyrami-or delirium. Concentration: 5 mg/ml.
dal symptoms and tardive dyskinesia. CautionRate: Administer at a rate of 5 mg/min.
patient to report symptoms immediately.

● Intermittent Infusion: Diluent: May be
● Advise patient to change positions slowly todiluted in 30–50 ml of D5W. Rate: Infuse

minimize orthostatic hypotension.over 30 min.
● May cause drowsiness. Caution patient to● Y-Site Compatibility: amifostine, ampho-

avoid driving or other activities requiringtericin B liposome, amsacrine, aztreonam,
alertness until response to medication isbivalirudin, caspofungin, cimetidine, cisatra-
known.curium, cladribine, daptomycin, dexmede-

tomidine, diltiazem, dobutamine, docetaxel, ● Caution patient to avoid taking alcohol or oth-
dopamine, doxorubicin liposome, ertapen- er CNS depressants concurrently with this
em, etoposide phosphate, famotidine, fenol- medication.
dopam, fentanyl, filgrastim, gemcitabine, ● Advise patient to use sunscreen and protec-
granisetron, hydromorphone, lidocaine, le- tive clothing when exposed to the sun to pre-
vofloxacin, linezolid, lorazepam, melphalan, vent photosensitivity reactions. Extremes of
methadone, midazolam, morphine, nitroglyc- temperature should also be avoided, because
erin, norepinephrine, ondansetron, oxalipla- this drug impairs body temperature regu-
tin, paclitaxel, palonosetron, pemetrexed, lation.
phenylephrine, propofol, quinupristin/dalfo-

● Instruct patient to use frequent mouth rinses,
pristin, remifentanil, sufentanil, tacrolimus, good oral hygiene, and sugarless gum or can-
teniposide, theophylline, thiotepa, tigecy- dy to minimize dry mouth.cline, tirofiban, voriconazole, vinorelbine.

● Advise patient to notify health care profes-
● Y-Site Incompatibility: acyclovir, allopuri-

sional of medication regimen prior to treat-nol, aminophylline, amphotericin B choles-
ment or surgery.teryl sulfate, ampicillin, ampicillin/sulbac-

● Instruct patient to notify health care profes-tam, bumetanide, calcium chloride,
sional promptly if weakness, tremors, visualcefazolin, cefepime, cefotaxime, cefoxitin,
disturbances, dark-colored urine or clay-col-ceftazidime, ceftizoxime, ceftriaxone, cefu-
ored stools, sore throat, or fever is noted.roxime, chloramphenicol, clindamycin,

● Encourage continued participation in psy-dexamethasone sodium phosphate, di-
chotherapy.azepam, fluconazole, foscarnet, furosemide,

● Provide positive reinforcement for medica-ganciclovir, heparin, hydralazine, imipenem/
tion compliance.cilastatin, ketorolac, lansoprazole, magne-

● Refer to local support group.sium sulfate, methylprednisolone sodium
● Emphasize the importance of routine follow-succinate, metronidazole, nafcillin, panto-

up exams to monitor response to medicationprazole, penicillin G potassium, phenytoin,
piperacillin/tazobactam, potassium chloride, and detect side effects.

� = Canadian drug name.
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Evaluation/Desired Outcomes Half-life: 1–2 hr (increases with increasing
● Decrease in hallucinations, insomnia, agita- dose); affected by obesity, renal and hepatic

tion, hostility, and delusions. function, malignancy, presence of of pulmonary
● Decreased tics and vocalization in Tourette’s embolism, and infections.

syndrome.
TIME/ACTION PROFILE (anticoagulant

● Improved behavior in children with severe
effect)behavioral problems. If no therapeutic effects

are seen in 2–4 wk, dosage may be increased. ROUTE ONSET PEAK DURATION

Heparin 20–60 min 2 hr 8–12 hrHIGH ALERT subcut
Heparin IV immediate 5–10 min 2–6 hrheparin (hep-a-rin)

�Calcilean, �Calciparine, �Hepa- Contraindications/Precautions
lean, �Heparin Leo, Hep-Lock, Contraindicated in: Hypersensitivity; Uncon-
Hep-Lock U/P trolled bleeding; Severe thrombocytopenia;

Open wounds (full dose); Products containingClassification
benzyl alcohol should not be used in prematureTherapeutic: anticoagulants
infants.Pharmacologic: antithrombotics
Use Cautiously in: Severe liver or kidney dis-

Pregnancy Category C ease; Retinopathy (hypertensive or diabetic);
Untreated hypertension; Ulcer disease; Spinal
cord or brain injury; History of congenital or ac-
quired bleeding disorder; Malignancy; OB: MayIndications be used during pregnancy, but use with cautionProphylaxis and treatment of various thrombo- during the last trimester and in the immediateembolic disorders including: Venous thrombo- postpartum period; Geri: Women >60 yr have

embolism, Pulmonary emboli, Atrial fibrillation increased risk of bleeding.
with embolization, Acute and chronic consump- Exercise Extreme Caution in: Severe uncon-
tive coagulopathies, Peripheral arterial throm- trolled hypertension; Bleeding disorders; GI
boembolism. Used in very low doses (10–100 bleeding/ulceration etc; Bacterial endocarditis,
units) to maintain patency of IV catheters (hepa- bleeding disorders; GI bleeding/ulceration/pa-
rin flush). thology; Hemorrhagic stroke; Recent CNS or

ophthalmologic surgery; Active GI bleeding/ul-
ceration; History of thrombocytopenia relatedAction to heparin.Potentiates the inhibitory effect of antithrombin

on factor Xa and thrombin. In low doses, pre-
vents the conversion of prothrombin to throm- Adverse Reactions/Side Effects
bin by its effects on factor Xa. Higher doses neu- GI: drug-induced hepatitis. Derm: alopecia
tralize thrombin, preventing the conversion of (long-term use), rashes, urticaria. Hemat:
fibrinogen to fibrin. Therapeutic Effects: Pre- BLEEDING, anemia, thrombocytopenia (can occur
vention of thrombus formation. Prevention of up to several weeks after discontinuation of
extension of existing thrombi (full dose). therapy). Local: pain at injection site. MS: os-

teoporosis (long-term use). Misc: fever, hyper-
sensitivity.

Pharmacokinetics
Absorption: Erratically absorbed following
subcut or IM administration. Interactions
Distribution: Does not cross the placenta or Heparin is frequently used concurrently or se-
enter breast milk. quentially with other agents affecting coagula-
Protein Binding: Very high (to low-density tion. The risk of potentially serious interactions
lipoproteins, globulins, and fibrinogen). is greatest with full anticoagulation.
Metabolism and Excretion: Probably re- Drug-Drug: Risk of bleeding may be � by
moved by the reticuloendothelial system (lymph concurrent use of drugs that affect platelet
nodes, spleen). function, including aspirin, NSAIDs, clopi-
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dogrel, dipyridamole, some penicillins, ti- Line Flushing
IV (Adults and Children): 10–100 units/mlclopidine, abciximab, eptifibitide, tirofi-
(10 units/ml for infants <10 kg, 100 units/mlban, and dextran. Risk of bleeding may be �
for all others) solution to fill heparin lock set toby concurrent use of drugs that cause hypo-
needle hub; replace after each use.prothrombinemia, including quinidine, ce-

foperazone, cefotetan, and valproic acid. Total Parenteral Nutrition
Concurrent use of thrombolytics � risk of IV (Adults and Children): 05–1 units/ml (fi-
bleeding. Heparins affect the prothrombin time nal solution concentration) to maintain line pa-
used in assessing the response to warfarin. Di- tency.
goxin, tetracyclines, nicotine, and antihis-

Arterial Line Patencytamines may � anticoagulant effect of hepa- HIA (Neonates): 0.5–2 units/ml.rin. Streptokinase may be followed by relative
Availability (generic available)resistance to heparin.

Drug-Natural Products: � risk of bleeding Heparin Sodium
with arnica, anise, chamomile, clove, dong Solution for injection: 10 units/ml, 100
quai, fever few, garlic, ginger, and Panax units/ml, 1000 units/ml, 5000 units/ml, 7500
ginseng. units/ml, 10,000 units/ml, 20,000 units/ml,

40,000 units/ml. Premixed solution: 1000Route/Dosage
units/500 ml, 2000 units/1000 ml, 12,500
units/250 ml, 25,000 units in 250 and 500 ml.Therapeutic Anticoagulation

IV (Adults): Intermittent bolus—10,000
NURSING IMPLICATIONSunits, followed by 5000–10,000 units q 4–6 hr.

Continuous infusion—5000 units (35–70 Assessment
units/kg), followed by 20,000–40,000 units in- ● Assess for signs of bleeding and hemorrhage
fused over 24 hr (approx. 1000 units/hr or 15– (bleeding gums; nosebleed; unusual bruis-
18 units/kg/hr). ing; black, tarry stools; hematuria; fall in he-
IV (Children >1 yr): Intermittent bolus— matocrit or blood pressure; guaiac-positive
50–100 units/kg, followed by 50–100 units/kg stools). Notify physician if these occur.

● Assess patient for evidence of additional orq 4 hr. Continuous infusion—Loading dose
increased thrombosis. Symptoms will depend75 units/kg, followed by 20 units/kg/hr, adjust
on area of involvement.to maintain aPTT of 60–85 seconds.

● Monitor patient for hypersensitivity reactionsIV (Neonates and Infants <1yr): Continu-
(chills, fever, urticaria). Report signs to phy-ous infusion—Loading dose 75 units/kg, fol-
sician.lowed by 28 units/kg/hr, adjust to maintain

● Subcut: Observe injection sites for hemato-aPTT of 60–85 seconds.
mas, ecchymosis, or inflammation.Subcut (Adults): 5000 units IV, followed by in-

● Lab Test Considerations: Monitor activa-itial subcut dose of 10,000–20,000 units, then
ted partial thromboplastin time (aPTT) and8000–10,000 units q 8 hr or 15,000–20,000
hematocrit prior to and periodically through-units q 12 hr. out therapy. When intermittent IV therapy is
used, draw aPTT levels 30 min before eachProphylaxis of Thromboembolism
dose during initial therapy and then periodi-Subcut (Adults): 5000 units q 8–12 hr (may
cally. During continuous administration,be started 2 hr prior to surgery).
monitor aPTT levels every 4 hr during early

Cardiovascular Surgery therapy. For Subcut therapy, draw blood 4–6
IV (Adults): At least 150 units/kg (300 units/kg hr after injection.
if procedure <60 min; 400 units/kg if >60 ● Monitor platelet count every 2–3 days
min). throughout therapy. May cause mild throm-
IA (Neonates, Infants and Children): 100– bocytopenia, which appears on 4th day and
150 units/kg via an artery prior to cardiac cath- resolves despite continued heparin therapy.
eterization. Heparin-induced thrombocytopenia (HIT), a

� = Canadian drug name.
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more severe form which necessitates discon- IV Administration
tinuing medication, may develop on 8th day ● Subcut: Administer deep into subcut tissue.
of therapy; may reduce platelet count to as Alternate injection sites between the left and
low as 5000/mm3 and lead to increased resis- right abdominal wall above the iliac crest. In-
tance to heparin therapy. HIT may progress to ject entire length of needle at a 45° or 90° an-
development of venous and arterial thrombo- gle into a skin fold held between thumb and
sis (HITT) and may occur up to several wks forefinger; hold skin fold throughout injec-
after discontinuation. Patients who have re- tion. Do not aspirate or massage. Rotate sites
ceived a previous course of heparin may be at frequently. Do not administer IM because of
higher risk for severe thrombocytopenia for danger of hematoma formation. Solution
several months after the initial course. should be clear; do not inject solution con-

● May cause prolonged prothrompintine (PT) taining particulate matter
levels, � serum thyroxine, T3 resin and false- ● Direct IV: Diluent: Loading dose adminis-
negative 125I fibrinogen uptake tests. tered undiluted. Concentration: Varies de-

● May cause � serum triglyceride and choles- pending upon vial used. Rate: Administer
terol levels and � plasma free fatty acid con- over at least 1 min. Loading dose given before
centrations. continuous infusion.

● May also cause hyperkalemia and � AST and ● Continuous Infusion: Diluent: Heparin
ALT levels. vials must be diluted. Dilute 25,000 units of

● Toxicity and Overdose: Protamine sulfate heparin in 250–500 ml of 0.9% NaCl or D5W.
is the antidote. Due to short half-life, over- Premixed infusions are already diluted and
dose can often be treated by withdrawing the ready to use. Admixed solutions stable for 24
drug. hr at room temperature or if refrigerated.

Premixed infusion stable for 30 days oncePotential Nursing Diagnoses
overwrap removed. Concentration: 50–Ineffective tissue perfusion (Indications)
100 units/ml. Rate: See Route/Dosage sec-Risk for injury (Side Effects)
tion. Adjust to maintain therapeutic aPTT. Use

Implementation an infusion pump to ensure accuracy. Flush
● High Alert: Unintended concomitant use of to prevent clot formation in intermittent infu-

two heparin products (unfractionated hepa- sion (heparin lock) sets, inject dilute heparin
rin and LMW heparins) has resulted in seri- solution of 10–100 units/0.5–1 ml after each
ous harm or death. Review patients’ recent medication injection or every 8–12 hr. To
(emergency department, operating room) prevent incompatibility of heparin with medi-
and current medication administration rec- cation, flush lock set with sterile water or
ords before administering any heparin or 0.9% NaCl for injection before and after med-
LMW heparin product. Dose calculation and ication is administered.
infusion pump programming errors have also ● Y-Site Compatibility: acyclovir, aminophyl-
occurred. Have second practitioner indepen- line, amphotericin B liposome, anidulafun-
dently check original order, dose calculation gin, atropine, aztreonam, betamethasone, bi-
and infusion pump settings. Do not confuse valirudin, bumetanide, calcium chloride,
heparin with Hespan (hetastarch in sodium calcium gluconate, cefazolin, cefotaxime, ce-
chloride). Do not confuse vials of heparin foxitin, ceftazidime, ceftizoxime, ceftriaxone,
with vials of insulin. cefuroxime, chloramphenicol, chlordiaze-

● Inform all personnel caring for patient of poxide, cimetidine, clindamycin, conjugated
anticoagulant therapy. Venipunctures and in- estrogens, cyclosporine, daptomycin, dexa-
jection sites require application of pressure methasone, digoxin, dopamine, enalaprilat,
to prevent bleeding or hematoma formation. epinephrine, eptifibatide, ertapenem, etha-
IM injections of other medications should be crynate, famotidine, fenoldopam, fentanyl,
avoided, because hematomas may develop. fluconazole, flumazenil, furosemide, ganci-

● In patients requiring long-term anticoagula- clovir, gemcitabine, granisetron, hydralazine,
tion, oral anticoagulant therapy should be in- hydrocortisone, hydromorphone, imipenem/
stituted 4–5 days prior to discontinuing hepa- cilastatin, insulin, isoproterenol, ketorolac,
rin therapy. lansoprazole, linezolid, lorazepam, magne-

● Solution is colorless to slightly yellow. sium sulfate, meropenem, metoclopramide,
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metoprolol, metronidazole, micafungin, mi- ● Caution patient to avoid IM injections and ac-
dazolam, milrinone, morphine, nafcillin, ni- tivities leading to injury and to use a soft to-
troglycerin, nitroprusside, norepinephrine, othbrush and electric razor during heparin
ondansetron, palonosetron, pancuronium, therapy.
pantoprazole, penicillin G potassium, phenyl- ● Advise patient to inform health care profes-
ephrine, phytonadione, piperacillin/tazobac- sional of medication regimen prior to treat-
tam, potassium chloride, procainamide, pro- ment or surgery.
pofol, propranolol, ranitidine, scopolamine, ● Patients on anticoagulant therapy should car-
sodium bicarbonate, sulfamethoxazole/tri- ry an identification card with this information
methoprim, tacrolimus, ticarcillin/clavula- at all times.
nate, tigecycline, tirofiban, vasopressin, vecu- Evaluation/Desired Outcomes H
ronium, verapamil, voriconazole, warfarin.

● Prolonged partial thromboplastin time (PTT)
● Y-Site Incompatibility: alteplase, amika- of 1.5–2.5 times the control, without signs of

cin, amiodarone, amphotericin B cholesteryl hemorrhage.
sulfate, caspofungin, ciprofloxacin, di-

● Prevention of deep vein thrombosis and pul-
azepam, doxycycline, filgrastim, gentamicin, monary emboli.
haloperidol, hydroxyzine, levofloxacin, nesir-

● Patency of IV catheters.
itidne, phenytoin, quinupristin/dalfopristin,
reteplase, tobramycin, vancomycin. HIGH ALERT

● Additive Compatibility: It is recommended
that heparin not be mixed in solution with HEPARINS (LOW
other medications when given for anticoagu- MOLECULAR WEIGHT)
lation, even those that are compatible, be-

dalteparin (dal-te-pa-rin)cause changes in rate of heparin infusion may
Fragminbe required that would also affect admix-

tures. If heparin is added to an admixture, the enoxaparin (e-nox-a-pa-rin)
following drugs are compatible:, aminophyl- Lovenox
line, amphotericin, calcium gluconate, cefep- tinzaparin (tin-za-pa-rin)ime, chloramphenicol, clindamycin, colisti- Innohepmethate, dopamine, enalaprilat, esmolol,

Classificationfluconazole, flumazenil, furosemide, lido-
Therapeutic: anticoagulantscaine, magnesium sulfate, meropenem, me-
Pharmacologic: antithromboticsthyldopate, methylprednisolone, nafcillin, oc-

treotide, potassium chloride, ranitidine, Pregnancy Category B
sodium bicarbonate, verapamil, vitamin B
complex, vitamin B complex with C. Also Indications
compatible with TPN solutions or fat Enoxaparin and dalteparin: Prevention of
emulsion. venous thromboembolism (VTE) (deep vein

● Additive Incompatibility: alteplase, ami- thrombosis (DVT) and/or pulmonary embolism
kacin, ciprofloxacin, cytarabine, daunorubi- (PE)) in surgical or medical patients. Daltepa-
cin, erythromycin lactobionate, gentamicin, rin only: Extended treatment of symptomatic
hyaluronidase, kanamycin, meperidine, mor- DVT and/or PE in patients with cancer. Enoxa-
phine, streptomycin. parin and tinzaparin: Treatment of DVT with

Patient/Family Teaching or without PE (with warfarin). Enoxaparin
● Advise patient to report any symptoms of un- and dalteparin only: Prevention of ischemic

usual bleeding or bruising to health care pro- complications (with aspirin) from unstable an-
fessional immediately. gina and non-ST-segment-elevation MI. Enoxa-

● Instruct patient not to take medications con- parin only: Treatment of acute ST-segment-el-
taining aspirin or NSAIDs while on heparin evation MI (with thrombolytics or percutaneous
therapy. coronary intervention).

� = Canadian drug name.
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Action trolled hypertension; Bacterial endocarditis,
Potentiate the inhibitory effect of antithrombin bleeding disorders.
on factor Xa and thrombin. Therapeutic Ef- Adverse Reactions/Side Effects
fects: Prevention of thrombus formation. CNS: dizziness, headache, insomnia. CV:
Pharmacokinetics edema. GI: constipation, nausea, reversible in-
Absorption: Well absorbed after subcut ad- crease in liver enzymes, vomiting. GU: urinary
ministration (87% for dalteparin and tinzapa- retention. Derm: ecchymoses, pruritus, rash,
rin, 92% for enoxaparin). urticaria. Hemat: BLEEDING, anemia, thrombocy-
Distribution: Unknown. topenia. Local: erythema at injection site, he-
Metabolism and Excretion: Dalteparin— matoma, irritation, pain. Misc: fever.
unknown; enoxaparin—primarily eliminated Interactions
renally; tinzaparin—partially metabolized, Drug-Drug: Risk of bleeding may be � by
elimination is primarily renal. concurrent use of drugs that affect platelet
Half-life: Dalteparin—2.1–2.3 hr; enoxapa- function and coagulation, including warfa-
rin—3–6 hr; tinzaparin—3.9 hr (all are � rin, aspirin, NSAIDs, dipyridamole, some
in renal insufficiency). penicillins, clopidogrel, ticlopidine, ab-

ciximab, eptifibatide, tirofiban, thrombo-TIME/ACTION PROFILE (anticoagulant
lytics and dextran.effect)
Drug-Natural Products: � bleeding risk
with, arnica, chamomile, clove, feverfew,ROUTE ONSET PEAK DURATION
garlic, ginger, ginkgo, Panax ginseng, andDalteparin rapid 4 hr up to 24 hr
others.subcut

Enoxaparin unknown 3–5 hr 12 hr Route/Dosage
subcut

Tinzaparin rapid 4–6 hr 24 hr Dalteparin
subcut

Subcut (Adults): Prophylaxis of DVT follow-
ing abdominal surgery—2500 IU 1–2 hr be-Contraindications/Precautions
fore surgery, then once daily for 5–10 days;Contraindicated in: Hypersensitivity to specif-
Prophylaxis of VTE in high-risk patients un-ic agents or pork products; cross-sensitivity may
dergoing abdominal surgery—5000 IU eve-occur; Some products contain sulfites or benzyl
ning before surgery, then once daily for 5–10alcohol and should be avoided in patients with
days or in patients with malignancy, 2500 IU 1–known hypersensitivity or intolerance; Active
2 hr before surgery, another 2500 IU 12 hr lat-major bleeding; History of heparin-induced
er, then 5000 IU once daily for 5–10 days; Pro-thrombocytopenia; Dalteparin—regional an-
phylaxis of VTE in patients undergoing hip re-esthesia during treatment for unstable angina/
placement surgery—2500 IU within 2 hrnon–Q-wave MI.

Use Cautiously in: Severe liver or kidney dis- before surgery, then 2500 IU 4–8 hr after sur-
ease (adjust dose of enoxaparin if CCr <30 ml/ gery, then 5000 IU once daily (start at least 6 hr
min); Women <45 kg or men <57 kg; Retino- after postsurgical dose) for 5–10 days or 5000
pathy (hypertensive or diabetic); Untreated hy- IU evening before surgery (10–14 hr before
pertension; Geri: Geriatric patients (may have surgery), then 5000 IU 4–8 hr after surgery,
� risk of bleeding due to age-related decrease then 5000 IU once daily for 5–10 days or 2500
in renal function); Recent history of ulcer dis- IU 4–8 hr after surgery, then 5000 IU once daily
ease; History of congenital or acquired bleeding (start at least 6 hr after postsurgical dose); Pro-
disorder; OB, Lactation, Pedi: Pregnancy, lacta- phylaxis of VTE in medical patients with se-
tion, or children (safety not established; should verely restricted mobility during acute ill-
not be used in pregnant patients with prosthetic ness—5000 IU once daily for 12 to 14 days.
heart valves without careful monitoring). Unstable angina/non–ST—segment—eleva-
Exercise Extreme Caution in: Spinal/epidur- tion MI—120 IU/kg (not to exceed 10,000 IU)
al anesthesia (increased risk of spinal/epidural q 12 hr for 5–8 days with concurrent aspirin;
hematomas, especially with concurrent NSAIDs, Extended treatment of symptomatic VTE in
repeated or traumatic epidural puncture, or in- cancer patients—200 IU/kg (not to exceed
dwelling epidural catheter); Severe uncon- 18,000 IU) once daily for first 30 days, followed
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by 150 IU/kg (not to exceed 18,000 IU) once for first 2 doses only; no initial bolus). The usual
daily through 6th month. duration of treatment is 2–8 days.

Renal ImpairmentRenal Impairment
Subcut (Adults CCr <30 ml/min): VTE pro-Subcut (Adults): Cancer patients receiving
phylaxis for abdominal or knee/hip replace-extended treatment of symptomatic VTE with
ment surgery—30 mg once daily. TreatmentCCr ≤30 ml/min- Monitor anti-Xa levels (target
of DVT/PE—1 mg/kg once daily. Unstable an-0.5–1.5 IU/ml).
gina/non-ST-segment-elevation MI—1 mg/

Enoxaparin kg once daily. Acute ST-segment-elevation MI
Subcut (Adults): VTE prophylaxis in patients (patients <75 yr)—Single IV bolus of 30 mg
undergoing knee replacement surgery—30 plus 1 mg/kg subcut dose, followed by 1 mg/kg Hsubcut once daily. Acute ST-segment-elevationmg q 12 hr starting 12–24 hr postop for 7–10

MI (patients ≥75 yr)—1 mg/kg once daily (nodays; VTE prophylaxis in patients undergoing
initial bolus).hip replacement surgery—30 mg q 12 hr

starting 12–24 hr postop or 40 mg once daily Tinzaparin
starting 12 hr before surgery (either dose may Subcut (Adults): Treatment of deep veinbe continued for 7–14 days; continued prophy- thrombosis—175 anti-Xa IU/kg once daily forlaxis with 40 mg once daily may be continued at least 6 days and until adequate anticoagula-for up to 3 wk); VTE prophylaxis following tion is achieved with warfarin (INR >2 for twoabdominal surgery—40 mg once daily starting consecutive days).2 hr before surgery and then continued for 7–

Availability12 days or until ambulatory (up to 14 days);
VTE prophylaxis in medical patients with Dalteparin
acute illness—40 mg once daily for 6–14 days; Solution for injection (prefilled syringes):
Treatment of DVT/PE (outpatient)—1 mg/kg 2500 IU/0.2 ml, 5000 IU/0.2 ml, 7500 IU/0.3
q 12 hr. Warfarin should be started within 72 hr; ml, 10,000 IU/0.4 ml, 10,000 IU/1 ml, 12,500
enoxaparin may be continued for a minimum of IU/0.5 ml, 15,000 IU/0.6 ml, 18,000 IU/0.72
5 days and until therapeutic anticoagulation ml. Solution for injection (multidose
with warfarin is achieved (INR >2 for two con- vials): 10,000 IU/ml in 9.5-ml vials, 25,000 IU/
secutive days); Treatment of DVT/PE (inpa- ml in 3.8-ml vials.
tient)—1 mg/kg q 12 hr or 1.5 mg/kg once Enoxaparin
daily. Warfarin should be started within 72 hr; Solution for injection (prefilled syringes):
enoxaparin may be continued for a minimum of 30 mg/0.3 ml, 40 mg/0.4 ml, 60 mg/0.6 ml, 80
5 days and until therapeutic anticoagulation mg/0.8 ml, 100 mg/1 ml, 120 mg/0.8 ml, 150
with warfarin is achieved (INR >2 for two con- mg/ml. Solution for injection (multidose
secutive days); Unstable angina/non—ST— vials): 300 mg/3 ml.
segment—elevation MI –1 mg/kg q 12 hr for Tinzaparin2–8 days (with aspirin). Solution for injection: 20,000 anti-Xa units/IV, Subcut (Adults <75 yr): Acute ST—seg- ml in 2-ml vials.ment—elevation MI—Administer single IV
bolus of 30 mg plus 1 mg/kg subcut dose (maxi- NURSING IMPLICATIONS
mum of 100 mg for first 2 doses only), followed
by 1 mg/kg subcut q 12 hrs. The usual duration Assessment
of treatment is 2–8 days. In patients undergoing ● Assess for signs of bleeding and hemorrhage
percutaneous coronary intervention, if last sub- (bleeding gums; nosebleed; unusual bruis-
cut dose was <8 hr before balloon inflation, no ing; black, tarry stools; hematuria; fall in he-
additional dosing needed; if last subcut dose matocrit or blood pressure; guaiac-positive
was ≥8 hr before balloon inflation, administer stools); bleeding from surgical site. Notify
single IV bolus of 0.3 mg/kg. physician or other health care professional if
Subcut (Adults ≥75 yr): Acute ST—seg- these occur.
ment—elevation MI—0.75 mg/kg every 12 ● Assess for evidence of additional or increased
hrs (no IV bolus needed) (maximum of 75 mg thrombosis. Symptoms depend on area of in-

� = Canadian drug name.
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volvement. Monitor neurological status fre- ● Cannot be used interchangeably (unit for
unit) with unfractionated heparin or otherquently for signs of neurological impairment.
low-molecular-weight heparins.May require urgent treatment.

● Subcut: Administer deep into subcut tissue.● Monitor for hypersensitivity reactions (chills,
Alternate injection sites daily between the leftfever, urticaria). Report signs to physician or
and right anterolateral and left and right pos-other health care professional.
terolateral abdominal wall, the upper thigh,● Monitor patients with epidural catheters fre-
or buttocks. Inject entire length of needle at aquently for signs and symptoms of neurologic
45° or 90° angle into a skin fold held be-impairment.
tween thumb and forefinger; hold skin fold

● Subcut: Observe injection sites for hemato-
throughout injection. Do not aspirate or mas-mas, ecchymosis, or inflammation.
sage. Rotate sites frequently. Do not adminis-

● Lab Test Considerations: Monitor CBC,
ter IM because of danger of hematoma for-platelet count, and stools for occult blood pe-
mation. Solution should be clear; do notriodically during therapy. If thrombocytope-
inject solution containing particulate matter.nia occurs (platelet count <100,000/mm3),

● If excessive bruising occurs, ice cube mas-discontinue therapy. If hematocrit � unex- sage of site before injection may lessen
pectedly, assess patient for potential bleeding bruising.
sites. For dalteparin use for extended treat-

● Enoxaparin: To avoid the loss of drug, do
ment of symptomatic VTE in cancer patients, not expel the air bubble from the syringe be-
if platelets � to 50,000–100,000/mm3, re- fore the injection.
duce dose to 2500 IU once daily until recov-

● Subcut: Per manufacturer’s recommenda-
ery to ≥100,000/mm3; if platelets <50,000/ tions, to enhance absorption, inject enoxapa-
mm3, discontinue until count returns to rin into left or right anterolateral or postero-
≥50,000/mm3. lateral abdominal wall only.

● Special monitoring of aPTT is not necessary. ● To minimize risk of bleeding after vascular
Monitoring of anti-Xa levels may be consid- instrumentation for unstable angina, recom-
ered in patients who are obese or have renal mended intervals between doses should be

followed closely. Leave vascular accessdysfunction (for enoxaparin, obtain 4 hr af-
sheath in place for 6–8 hr after enoxaparinter injection).
dose. Give next enoxaparin dose ≥6–8 hr af-● May cause � in AST and ALT levels.
ter sheath removal. Observe site for bleeding● Toxicity and Overdose: For enoxaparin
or hematoma formation.overdose, protamine sulfate 1 mg for each mg

● Direct IV: Use multidose vial for bolus injec-of enoxaparin should be administered by
tions. Administer through a pre-exsting IVslow IV injection. For dalteparin overdose,
line. Flush line with 0.9% NaCl or D5W beforeprotamine sulfate 1 mg for each 100 anti-fac-
and after administration.tor Xa IU of dalteparin should be adminis-

● Tinzaparin: Tinzaparin should be adminis-tered by slow IV injection. If the aPTT mea-
tered daily for at least 6 days and until patientsured 2–4 hr after protamine administration
is adequately anticoagulated with warfarinremains prolonged, a 2nd infusion of prota- (INR at least 2.0 for 2 consecutive days).

mine 0.5 mg/100 anti-factor Xa IU of dalte- Warfarin therapy should be started within 1–
parin may be administered. 3 days of tinzaparin initiation.

Potential Nursing Diagnoses Patient/Family Teaching
Ineffective tissue perfusion (Indications)

● Advise patient to report any symptoms of un-
Risk for injury (Side Effects) usual bleeding or bruising, dizziness, itching,

rash, fever, swelling, or difficulty breathing toImplementation
health care professional immediately.● High Alert: Unintended concomitant use of

● Instruct patient not to take aspirin or NSAIDstwo heparin products (unfractionated hepa-
without consulting health care professionalrin and LMW heparins) has resulted in seri-
while on therapy.ous harm and death. Review patients’ recent

and current medication administration rec- Evaluation/Desired Outcomes
ords before administering any heparin or ● Prevention of DVT and pulmonary emboli
low-molecular-weight heparin product. (enoxaparin and dalteparin only).
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● Resolution of DVT and pulmonary embolism ach (OTC use). Cimetidine, famotidine, ran-

itidine: Management of gastric hypersecretory(enoxaparin and tinzaparin only).
states (Zollinger-Ellison syndrome). Cimeti-● Prevention of ischemic complications (with
dine, famotidine, ranitidine IV: Preventionaspirin) in patients with unstable angina or
and treatment of stress-induced upper GI bleed-non–ST—segment—elevation MI (enoxapa-
ing in critically ill patients. Ranitidine: Treat-rin and dalteparin only).
ment of and maintenance therapy for erosive● Prevention of recurrent MI or death in pa-
esophagitis. Unlabeled uses: Management oftients with acute ST-segment-elevation MI
GI symptoms associated with the use of NSAIDs.(enoxaparin only).
Prevention of acid inactivation of supplemental
pancreatic enzymes in patients with pancreatic

HHISTAMINE H2 ANTAGONISTS insufficiency. Management of urticaria.

Actioncimetidine (sye-me-ti-deen)
Inhibits the action of histamine at the H2-recep-�Apo-Cimetidine, �Dom-Cimeti-
tor site located primarily in gastric parietal cells,dine, �Gen-Cimetidine, �Novo-
resulting in inhibition of gastric acid secretion.Cimetine, �Nu-Cimet, �PMS-
Therapeutic Effects: Healing and preventionCimetidine, Tagamet, Tagamet HB
of ulcers. Decreased symptoms of gastroesoph-

famotidine (fa-moe-ti-deen) ageal reflux. Decreased secretion of gastric
�Acid Control, �Apo-Famotidine, acid.
�Gen-Famotidine, Maximum PharmacokineticsStrength Pepcid, Mylanta AR, Absorption: Cimetidine—well absorbed after
�Novo-Famotidine, �Nu-Famoti- oral and IM administration. Famotidine—40–dine, Pepcid, Pepcid AC, Pepcid 45% absorbed after oral administration. Nizati-AC Acid Controller, Pepcid RPD, dine—70–95% absorbed after oral adminis-
�Ulcidine tration. Ranitidine—50% absorbed after PO

and IM administration.nizatidine (ni-za-ti-deen)
Distribution: All agents enter breast milk and�Apo-Nizatidine, Axid, Axid AR,
cerebrospinal fluid.�Dom-Nizatidine, �Gen-Nizati-
Metabolism and Excretion: Cimetidine—dine, �Novo-Nizatidine, �PHL-Ni-
30% metabolized by the liver; remainder iszatidine, �PMS-Nizatidine
eliminated unchanged by the kidneys. Famoti-

ranitidine (ra-ni-ti-deen) dine—up to 70% excreted unchanged by the
Apo-Ranitidine, �Dom-Raniti- kidneys, 30–35% metabolized by the liver. Ni-
dine, �Gen-Ranitidine, �Novo- zatidine—60% excreted unchanged by the
Ranitidine, �Nu-Ranitidine, kidneys; some hepatic metabolism; at least 1
�PHL-Ranitidine, �PMS-Raniti- metabolite has histamine-blocking activity.
dine, �Ratio-Ranitidine, �Riva- Ranitidine—metabolized by the liver, mostly

on first pass; 30% excreted unchanged by theRanitidine, Zantac, Zantac 75
kidneys after PO administration, 70% after par-

Classification enteral administration.Therapeutic: antiulcer agents
Half-life: Cimetidine—2 hr; famotidine—Pharmacologic: histamine H2 antagonists
2.5–3.5 hr; nizatidine—1.6 hr; ranitidine—
2–2.5 hr (all are � in renal impairment).Pregnancy Category B

TIME/ACTION PROFILEIndications
Short-term treatment of active duodenal ulcers ROUTE ONSET PEAK DURATION
and benign gastric ulcers. Maintenance therapy

Cimetidine 30 min 45–90 min 4–5 hrfor duodenal and gastric ulcers after healing of PO
active ulcers. Management of GERD. Treatment Cimetidine 10 min 30 min 4–5 hr
of heartburn, acid indigestion, and sour stom- IM, IV

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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624 HISTAMINE H2 ANTAGONISTS
Famotidine within 60 1–4 hr 6–12 hr dine have a much smaller and less significant ef-

PO min fect on the metabolism of other drugs. Cimeti-
Famotidine within 60 0.5–3 hr 8–15 hr dine may � myelosuppressive effects ofIV min

carmustine (avoid concurrent use). All agentsNizatidine unknown unknown 8–12 hr
� absorption of atazanavir, delavirdine,PO

Ranitidine unknown 1–3 hr 8–12 hr ketoconazole, and itraconazole.
PO

Route/DosageRanitidine unknown 15 min 8–12 hr
IM Cimetidine

Ranitidine IV unknown 15 min 8–12 hr
PO (Adults): Short-term treatment of active
ulcers—300 mg 4 times daily or 800 mg at bed-Contraindications/Precautions
time or 400–600 mg twice daily (not to exceedContraindicated in: Hypersensitivity; Some
2.4 g/day) for up to 8 wk. Duodenal ulcer pro-products contain alcohol and should be avoided
phylaxis—300 mg twice daily or 400 mg atin patients with known intolerance; Some prod-
bedtime. GERD—400 mg q 6 hr or 800 mgucts contain aspartame and should be avoided
twice daily for 12 wk. Gastric hypersecretoryin patients with phenylketonuria.
conditions—300–600 mg q 6 hr (up to 2400Use Cautiously in: Renal impairment (more
mg/day). OTC use—up to 200 mg may be takensusceptible to adverse CNS reactions; increased
twice daily (for not more than 2 wk).dosage interval recommended for cimetidine
PO (Children): Short-term treatment of ac-and nizatidine if CCr ≤50 ml/min, and for fam-
tive ulcers—5–10 mg/kg q 6 hr.otidine and ranitidine if CCr <50 ml/min; He-
IM, IV (Adults): Short-term treatment of ac-patic impairment (for ranitidine ); Acute por-
tive ulcers—300 mg q 6 hr (not to exceed 2.4phyria (for ranitidine ); Geri: Geriatric patients
g/day). Continuous IV infusion—900 mg in-(more susceptible to adverse CNS reactions;
fused over 24 hr (37.5 mg/hr); may be preced-dosage reduction recommended); OB, Lacta-
ed by a 150-mg bolus dose. Gastric hypersecre-tion: Pregnancy or lactation.
tory conditions—300–600 mg q 6 hr (not toAdverse Reactions/Side Effects exceed 2.4 g/day). Prevention of upper GI

CNS: confusion, dizziness, drowsiness, halluci- bleeding in critically ill patients—50 mg/hr.
nations, headache. CV: ARRHYTHMIAS. GI: consti- IM, IV (Children): Short-term treatment of
pation, diarrhea, drug-induced hepatitis (nizati- active ulcers—5–10 mg/kg q 6 hr.
dine, cimetidine), nausea. GU: decreased

Renal Impairmentsperm count, erectile dysfunction (cimetidine).
IV, PO (Adults): CCr 10–50 ml/min—Endo: gynecomastia. Hemat: AGRANULOCYTOSIS,
Administer 50% of normal dose; CCr <10 ml/APLASTIC ANEMIA, anemia, neutropenia, thrombocy-
min—Administer 25% of normal dose; pre-topenia. Local: pain at IM site. Misc: hypersen-
vention of upper GI bleeding in critically illsivity reactions, vasculitis.
patients if CCr <30 ml/min—25 mg/hr.

Interactions Renal ImpairmentDrug-Drug: Cimetidine is a moderate inhibitor PO (Children): 10–15 mg/kg/day.
of the CYP1A2, CYP2C9, CYP2D6, and CYP3A4

Famotidineisoenzymes in the liver; may lead to � levels
and toxicity with benzodiazepines (especially PO (Adults): Short-term treatment of active
chlordiazepoxide, diazepam, and midaz- duodenal ulcers—40 mg/day at bedtime or 20
olam), some beta blockers (labetalol, me- mg twice daily for up to 8 wk. Treatment of be-
toprolol, propranolol), caffeine, calcium nign gastric ulcers—40 mg/day at bedtime.
channel blockers, carbamazepine, cyclos- Maintenance treatment of duodenal ulcers—
porine, dofetilide, lidocaine, metronida- 20 mg once daily at bedtime. GERD—20 mg
zole, mexiletine, nefazodone, pentoxifyl- twice daily for up to 6 wk; up to 40 mg twice dai-
line, phenytoin, procainamide, ly for up to 12 wk for esophagitis with erosions,
propafenone, quinidine, metformin, ris- ulcerations, and continuing symptoms. Gastric
peridone, ritonavir, ropinirole, selective hypersecretory conditions—20 mg q 6 hr ini-
serotonin reuptake inhibitors, sildenafil, tially, up to 160 mg q 6 hr. OTC use—10 mg for
sulfonylureas, tacrolimus, theophylline, relief of symptoms; for prevention—10 mg 60
tricyclic antidepressants, venlafaxine and min before eating or take 10 mg as chewable
warfarin. Famotidine, nizatidine, and raniti- tablet 15 minutes before heartburn-inducing
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foods or beverages (not to exceed 20 mg/24 hr nance treatment of ulcers—2–4 mg/kg once

daily (up to 150 mg/day); GERD/erosive esoph-for up to 2 wk).
agitis—5–10 mg/kg/day in 2 divided doses (upPO, IV (Children 1–16 yr): Peptic ulcer—
to 300 mg/day for GERD or 600 mg/day for ero-0.5 mg/kg/day as a single bedtime dose or in 2
sive esophagitis).divided doses (up to 40 mg daily); GERD—1
PO (Neonates): 2 mg/kg/day in 2 dividedmg/kg/day in 2 divided doses (up to 80 mg
doses.twice daily).
IV, IM (Adults): 50 mg q 6–8 hr. ContinuousPO (Infants >3 mo—1 yr): GERD—0.5 mg/
IV infusion—6.25 mg/hr. Gastric hypersecre-kg/dose twice daily.
tory conditions—1 mg/kg/hr; may be � byPO (Infants and neonates <3 mo): GERD—
0.5 mg/kg/hr (not to exceed 2.5 mg/kg/hr).0.5 mg/kg/dose once daily.

HIV, IM (Children 1 mo-16 yr): Treatment ofIV (Adults): 20 mg q 12 hr.
gastric/duodenal ulcers—2–4 mg/kg/day di-Renal Impairment
vided q 6–8 hr (up to 200 mg/day). Continu-PO (Adults): CCr <50 ml/min—administer
ous infusion—1 mg/kg/dose followed bynormal dose q 36–48 hr or 50% of normal dose
0.08–0.17 mg/kg/hr.at normal dosing interval. CCr <10 ml/min—
IV (Neonates): 1.5 mg/kg/dose load, then indosing interval may need to be � to q 36–48
12 hr start maintenance of 1.5–2 mg/kg/day di-hr.
vided q 12 hr. Continuous IV infusion—1.5

Nizatidine mg/kg/dose load followed by 0.04–0.08 mg/kg/
PO (Adults): Short-term treatment of active hr infusion.
duodenal or benign gastric ulcers—300 mg Renal Impairmentonce daily at bedtime. Maintenance treatment PO (Adults): CCr<50 ml/min—150 mg q 24of duodenal ulcers—150 mg once daily at bed- hr.time. GERD—150 mg twice daily. OTC use—

Renal Impairment75 mg twice daily given 30–60 min before foods
IV (Adults): CCr<50 ml/min—50 mg q 24 hr.or beverages expected to cause symptoms.

Renal Impairment
AvailabilityPO (Adults): Short-term treatment of active

ulcers—CCr 20–50 ml/min—150 mg once Cimetidine
daily; CCr <20 ml/min—150 mg every other Tablets: 200 mgRx, OTC, 300 mg, 400 mg, �600
day. Maintenance treatment of duodenal ul- mg, 800 mg. Oral liquid (mint-peach fla-
cers—CCr 20–50 ml/min—150 mg every oth- vor): 200 mg/5 mlOTC, 300 mg/5 ml. Premixed
er day; CCr <20 ml/min—150 mg every 3 infusion: 300 mg/50 ml 0.9% NaCl. Solution
days. for injection: 150 mg/ml.

FamotidineRanitidine
Tablets: 10 mgOTC, 20 mgRx, OTC, 40 mg. Gel-PO (Adults): Short-term treatment of active
caps: 10 mgOTC. Oral suspension (cherry-ba-duodenal of benign gastric ulcers—150 mg
nana-mint flavor): 40 mg/5 ml. Premixedtwice daily or 300 mg once daily at bedtime.
infusion: 20 mg/50 ml 0.9% NaCl. SolutionMaintenance treatment of duodenal or gas-
for injection: 10 mg/ml. In combinationtric ulcers—150 mg once daily at bedtime.
with: calcium carbonate and magnesium hy-GERD—150 mg twice daily. Erosive esophagi-
droxideOTC (Pepcid Complete, see Appendix B).tis—150 mg 4 times daily initially, then 150 mg
Nizatidinetwice daily as maintenance. Gastric hyperse-
Tablets: 75 mgOTC. Capsules: 150 mg, 300 mg.cretory conditions—150 mg twice daily initial-
Oral solution (bubble gum flavor): 15 mg/ly; up to 6 g/day have been used. OTC use—75
mL.mg 30–60 min before foods or beverages ex-

pected to cause symptoms (up to twice daily) Ranitidine
(not to be used for more than 2 wk). Tablets: 75 mgOTC, 150 mg, 300 mg. Cost: Gen-
PO (Children 1 mo-16 yr): Treatment of eric—150 mg $23.99/180, 300 mg $24.84/90.
gastric/duodenal ulcers 2–4 mg/kg/day in 2 Capsules: 150 mg, 300 mg. Cost: Generic—
divided doses (up to 300 mg/day) Mainte- 150 mg $89.95/180, 300 mg $79.99/90. Effer-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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626 HISTAMINE H2 ANTAGONISTS
vescent tablets (EFFERdose): 25 mg. Syrup NaCl, D5/0.25% NaCl, Ringer’s or LR, or sodi-
(peppermint flavor): 15 mg/ml. Cost: um bicarbonate. Concentration: 15 mg/
$330.01/473 ml. Premixed infusion: 50 mg/ ml. Rate: Administer over at least 5 min
50 ml 0.45% NaCl. Solution for injection: 25 (minimum 5 min). Rapid administration may
mg/ml. cause hypotension and arrhythmias.

● Intermittent Infusion: Diluent: See Di-
NURSING IMPLICATIONS rect IV. Diluted solution is stable for 48 hr at

room temperature. Refrigeration may causeAssessment
cloudiness but will not affect potency. Do not

● Assess for epigastric or abdominal pain and
use solution that is discolored or containsfrank or occult blood in the stool, emesis, or
precipitate. Concentration: 6 mg/ml.gastric aspirate.
Rate: Administer over 15–30 min.● Geri: Assess geriatric and debilitated patients

● Continuous Infusion: Dilute cimetidineroutinely for confusion. Report promptly.
900 mg in 100–1000 ml of compatible solu-● Lab Test Considerations: Monitor CBC
tion (see Direct IV). Rate: Usually infused atwith differential periodically during therapy.
a rate of 37.5 mg/hr or greater but should be● Antagonize effects of pentagastrin and hista-
individualized.mine during gastric acid secretion testing.

● Continuous Infusion: Diluent: Dilute 4Avoid administration for 24 hr before the test.
ml (40 mg of drug) with 1000 ml, 2 ml (20● May cause false-negative results in skin tests
mg of drug) with 500 ml, or 1 ml (10 mg ofusing allergenic extracts. Histamine H2 antag-
drug) with 250 ml of 0.9% NaCl or D5W. In-onists should be discontinued 24 hr before
fusion is stable for 24 hrs at room tempera-the test.

● May cause � in serum transaminases and ture. Concentration: 40 mcg/ml. Rate:
serum creatinine. Based on patient’s weight (see Route/Dosage

● Serum prolactin concentration may be � af- section). Titrate to desired effect. Administer
ter IV bolus of cimetidine. May also cause � via infusion pump to ensure accurate dosage
parathyroid concentrations. rate.

● Nizatidine may cause � alkaline phospha- ● Syringe Compatibility: atropine, butorpha-
tase concentrations. nol, diazepam, diphenhydramine, doxapram,

● Ranitidine and famotidine may cause false- droperidol, fentanyl, glycopyrrolate, hydro-
positive results for urine protein; test with morphone, hydroxyzine, lorazepam, meperi-
sulfosalicylic acid. dine, midazolam, morphine, nafcillin, nalbu-

phine, penicillin G sodium, pentazocine,Potential Nursing Diagnoses
perphenazine, prochlorperazine, prometha-Acute pain (Indications)
zine, scopolamine, sodium acetate, sodiumImplementation chloride, sodium lactate, sterile water.

● PO: Administer with meals or immediately af-
● Y-Site Compatibility: alfentanil, amikacin,

terward and at bedtime to prolong effect. aminocaproic acid, amiodarone, ampicillin/
● If antacids or sucralfate are used concurrent- sulbactam, argatroban, atracurium, atropine,ly for relief of pain, avoid administration of azithromycin, aztreonam, butor-antacids within 30 min-1 hr of the H2 antago- phanol, calcium chloride, calcium gluconate,nist and take sucralfate 2 hr after H2 antago- caspofungin, cefazolin, cefepime, cefotaxime,nist; may � absorption of H2 antagonist. ceftazidime, ceftizoxime, ceftriaxone, cefu-
● Doses administered once daily should be ad-

roxime, chloramphenicol, cimetidine, cipro-ministered at bedtime to prolong effect.
floxacin, cisatracurium, clindamycin, cyclos-

● Shake oral suspension before administration.
porine, daptomycin, dexmedetomidine,Discard unused suspension after 30 days.
digoxin, diltiazem, diphenhydramine, dobu-

● Remove foil from ranitidine effervescent
tamine, dolasetron, dopamine, doxycycline,tablets and dissolve in 6–8 oz water before
droperidol, enalaprilat, epinephrine, erta-drinking.
penem, erythromycin, esmolol, famotidine,

Cimetidine fentanyl, fluconazole, gentamicin, granise-
IV Administration tron, haloperidol, heparin, hydralazine, hy-

drocortisone sodium succinate, hydromor-● Direct IV: Diluent: 0.9% NaCl, D5W,
D10W, D5/LR, D5/0.9% NaCl, D5/0.45% phone, imipenem/cilastatin, inamrinone,
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insulin, isoproterenol, labetalol, levofloxacin, Famotidine
lidocaine, linezolid, lorazepam, magnesium IV Administration
sulfate, mannitol, meperidine, metoclopram-

● Direct IV: Diluent: 0.9% NaCl, D5W,
ide, metoprolol, metronidazole, micafungin, D10W, or LR. Concentration: 4 mg/ml.
midazolam, milrinone, morphine, nafcillin, Rate: Administer at a rate of 10 mg/min.
nalbuphine, naloxone, nicardipine, nitroglyc- Rapid administration may cause hypotension.erin, nitroprusside, norepinephrine, ondan-

● Intermittent Infusion: Diluent: Dilutesetron, palonosetron, pancuronium, phenyl- each 20 mg in 100 ml of 0.9% NaCl, D5W,ephrine, piperacillin/tazobactam, potassium
D10W, or LR. Diluted solution is stable for 48chloride, potassium phosphate, procain-
hr at room temperature. Do not use solutionamide, promethazine, propofol, propranolol,
that is discolored or contains a precipitate. Hquinupristin/dalfopristin, ranitidine, remi-
Concentration: 0.2 mg/ml. Rate: Admin-fentanil, rocuronium, sufentanil, tacrolimus,
ister over 15–30 min.theophylline, ticarcillin/clavulanate, tirofi-

● Y-Site Compatibility: acyclovir, allopuri-ban, tobramycin, trimethoprim/sulfamethox-
nol, amifostine, aminophylline, amiodarone,azole, vancomycin, vasopressin, vecuronium,
ampicillin, ampicillin/sulbactam, amsacrine,verapamil, voriconazole.
anakinra, atropine, aztreonam, bivalirudin,

● Y-Site Incompatibility: acyclovir, amino-
calcium gluconate, cefazolin, cefotaxime, ce-phylline, amphotericin B, ampicillin, bume-
foxitin, ceftazidime, ceftizoxime, ceftriaxone,tanide, cefoxitin, dexamethasone sodium
cefuroxime, chlorpromazine, cisatracurium,phosphate, diazepam, fosphenytoin, furo-
cisplatin, cladribine, cyclophosphamide, cy-semide, ganciclovir, ketorolac, meropenem,
tarabine, dexamethasone, dexmedetomidine,methohexital, methylprednisolone sodium
dextran 40, digoxin, diphenhydramine, do-succinate, pantoprazole, pentobarbital, phe-
butamine, docetaxel, dopamine, doxorubi-nytoin, prochlorperazine, sodium bicarbon-
cin, doxorubicin liposome, droperidol, ena-ate, thiopental, promazine.
laprilat, epinephrine, erythromycin lact-

● Syringe Incompatibility: chlorpromazine,
obionate, esmolol, etoposide phosphate, fen-pentobarbital, secobarbital.
oldopam, filgrastim, fluconazole, fludara-

● Y-Site Compatibility: acyclovir, amifostine,
bine, folic acid, gatifloxin, gemcitabine, gen-aminophylline, atracurium, anakinra, anidu-
tamicin, granisetron, haloperidol, heparin,lafungin, aztreonam, bivalirudin, cisatracuri-
hydrocortisone, hydrocortisone sodium suc-um, cisplatin, cladribine, cyclophosphamide,
cinate, hydromorphone, imipenem/cilasta-cytarabine, dexmedetomidine, diltiazem, do-
tin, inamrinone, insulin, isoproterenol, labe-cetaxel, doxorubicin, doxorubicin liposome,
talol, lidocaine, linezolid, lorazepam,enalaprilat, esmolol, etoposide phosphate,
magnesium sulfate, melphalan, meperidine,fenoldopam, filgrastim, fluconazole, fludara-
methotrexate, methylprednisolone, metoclo-bine, foscarnet, gemcitabine, granisetron,
pramide, midazolam, morphine, nafcillin, ni-haloperidol, heparin, idarubicin, inamri-
cardipine, nitroglycerin, nitroprusside, nor-none, labetalol, levofloxacin, linezolid, mel-
epinephrine, ondansetron, oxaliplatin,phalan, meropenem, methotrexate, midaz-
oxacillin, paclitaxel, pemetrexed, perphena-olam, milrinone, nicardipine, ondansetron,
zine, phenylephrine, phenytoin, phytona-oxaliplatin, paclitaxel, pancuronium, peme-
dione, potassium chloride, potassium phos-trexed, piperacillin/tazobactam, propofol,
phate, procainamide, propofol, remifentanil,remifentanil, sargramostim, tacrolimus, teni-
sargramostim, sodium bicarbonate, tenipo-poside, theophylline, thiotepa, tolazoline, to-
side, theophylline, thiamine, thiotepa, ticar-potecan, vecuronium, vinorelbine, zido-
cillin, ticarcillin/clavulanate, tirofiban, vera-vudine.
pamil, vinorelbine.● Y-Site Incompatibility: allopurinol, am-

● Y-Site Incompatibility: amphotericin Bphotericin B cholesteryl sulfate, amsacrine,
cholesteryl sulfate, azithromycin, cefepime,cefepime, indomethacin, lansoprazole, war-

farin. lansoprazole, piperacillin/tazobactam.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Ranitidine pental, thiotepa, vecuronium, vinorelbine,

warfarin, zidovudine.IV Administration
● Y-Site Incompatibility: amphotericin B

● Direct IV: Diluent: 0.9% NaCl or D5W for
cholesteryl sulfate, insulin, lansoprazole.injection. Concentration: 2.5 mg/ml.

● Additive Compatibility: amikacin, amino-Rate: Administer over at least 5 min not to
phylline, chloramphenicol, ciprofloxacin,exceed 10 mg/min. Rapid administration may
dexamethasone, dobutamine, dopamine,cause hypotension and arrhythmias.
doxycycline, furosemide, gentamicin, hepa-

● Intermittent Infusion: Diluent: See Di-
rin, insulin, regular, lidocaine, methylpredni-rect IV. Diluted solution is stable for 48 hr at
solone, penicillin G potassium, penicillin Groom temperature. Do not use solution that is
sodium, potassium chloride, tobramycin,discolored or that contains precipitate. Con-
vancomycin.centration: 0.5 mg/ml. Rate: Administer

● Additive Incompatibility: amphotericin B,over 15–30 min.
phytonadione.

● Continuous Infusion: Add ranitidine to
D5W for a concentration of 150 mg/250 ml Patient/Family Teaching
(no greater than 2.5 mg/ml for Zollinger-Elli- ● Instruct patient to take medication as direct-
son patients). Rate: Administer at a rate of ed for the full course of therapy, even if feel-
6.25 mg/hr. In patients with Zollinger-Ellison ing better. Take missed doses as soon as re-
syndrome, start infusion at 1 mg/kg/hr. If gas- membered but not if almost time for next
tric acid output is >10 mEq/hr or patient be- dose. Do not double doses.
comes symptomatic after 4 hr, adjust dose by ● Advise patients taking OTC preparations not
0.5 mg/kg/hr increments and remeasure gas- to take the maximum dose continuously for
tric output. more than 2 wk without consulting health

● Syringe Compatibility: atropine, cyclizine, care professional. Notify health care profes-
dexamethasone, dimenhydrinate, diphenhy- sional if difficulty swallowing occurs or
dramine, fentanyl, glycopyrrolate, heparin, abdominal pain persists.
hydromorphone, meperidine, metoclopram- ● Inform patient that smoking interferes with
ide, morphine, nalbuphine, pentazocine, per- the action of histamine antagonists. Encour-
phenazine, prochlorperazine, promethazine, age patient to quit smoking or at least not to
scopolamine, thiethylperazine. smoke after last dose of the day.

● Syringe Incompatibility: hydroxyzine, mi- ● May cause drowsiness or dizziness. Caution
dazolam, pantoprazole, pentobarbital, phe- patient to avoid driving or other activities re-
nobarbital. quiring alertness until response to the drug is

● Y-Site Compatibility: acyclovir, aldesleu- known.
kin, allopurinol, amifostine, aminophylline, ● Advise patient to avoid alcohol, products con-
amsacrine, atracurium, aztreonam, bivaliru- taining aspirin or NSAIDs, and foods that may
din, cefazolin, cefepime, cefoxitin, ceftazi- cause an increase in GI irritation.
dime, ceftizoxime, ciprofloxacin, cisatracuri-

● Inform patient that increased fluid and fiber
um, cisplatin, cladribine, cyclophosphamide, intake and exercise may minimize consti-
cytarabine, dexmedetomidine, diltiazem, do- pation.
butamine, docetaxel, dopamine, doxorubi-

● Advise patient to report onset of black, tarry
cin, doxorubicin liposome, enalaprilat, epi- stools; fever; sore throat; diarrhea; dizziness;
nephrine, esmolol, etoposide phosphate, rash; confusion; or hallucinations to health
fenoldopam, fentanyl, filgrastim, fluconazole, care professional promptly.
fludarabine, foscarnet, furosemide, gemcita-

Evaluation/Desired Outcomesbine, granisetron, heparin, hydromorphone,
● Decrease in abdominal pain .idarubicin, labetalol, linezolid, lorazepam,
● Treatment and prevention of gastric ormelphalan, meperidine, methotrexate, mi-

duodenal irritation and bleeding. Healing ofdazolam, milrinone, morphine, nicardipine,
duodenal ulcers can be seen by x-rays or en-nitroglycerin, norepinephrine, ondansetron,
doscopy. Therapy is continued for at least 6oxaliplatin, paclitaxel, pancuronium, peme-
wk in treatment of ulcers but not usually long-trexed, piperacillin/tazobactam, procain-
er than 8 wk.amide, propofol, remifentanil, sargramostim,

tacrolimus, teniposide, theophylline, thio- ● Decreased symptoms of esophageal reflux.
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● Treatment of heartburn, acid indigestion, and lesterol. Pravastatin: Primary prevention of
sour stomach (OTC use). CHD (� risk of MI, coronary revascularization,

and cardiovascular mortality) in patients with-
out clinically evident CHD. Simvastatin: Secon-

HMG-CoA REDUCTASE dary prevention of cardiovascular events (�
INHIBITORS (statins) risk of MI, coronary revascularization, stroke,

and cardiovascular mortality) in patients withatorvastatin (a-tore-va-stat-in)
clinically evident CHD or those at high-risk forLipitor
CHD (history of diabetes, peripheral arterial

fluvastatin (floo-va-sta-tin) disease, or stroke).
Lescol, Lescol XL

Action H
lovastatin (loe-va-sta-tin) Inhibit an enzyme, 3-hydroxy-3-methylglutaryl-
Altoprev, Mevacor coenzyme A (HMG-CoA) reductase, which is re-

sponsible for catalyzing an early step in the syn-pravastatin (pra-va-sta-tin)
thesis of cholesterol. Therapeutic Effects:Pravachol
Lowers total and LDL cholesterol and triglycer-

rosuvastatin (roe-soo-va-sta-tin) ides. Slightly increase HDL. Slows of the pro-
Crestor gression of coronary atherosclerosis with resul-

tant decrease in CHD-related events (all agentssimvastatin (sim-va-sta-tin)
except rosuvastatin have indication for �Zocor
events).

Classification
PharmacokineticsTherapeutic: lipid-lowering agents
Absorption: Atorvastatin—rapidly ab-Pharmacologic: HMG-CoA reductase in-

hibitors sorbed but undergoes extensive GI and hepatic
metabolism, resulting in 14% bioavailability;

Pregnancy Category X fluvastatin—98% absorbed after oral admin-
istration, but undergoes extensive first-pass me-Indications tabolism resulting in 24% bioavailability; lovas-

Adjunctive management of primary hypercho- tatin, pravastatin—poorly and variably
lesterolemia and mixed dyslipidemias. Ator- absorbed after oral administration; rosuvasta-vastatin: Primary prevention of cardiovascular tin—20% absorbed following oral administra-disease (� risk of MI or stroke) in patients with

tion; simvastatin—85% absorbed but rapidlymultiple risk factors for coronary heart disease
metabolized.CHD or type 2 diabetes mellitus (also � risk of
Distribution: Atorvastatin—probably en-angina or revascsularization procedures in pa-
ters breast milk. Fluvastatin—enters breasttients with multiple risk factors for CHD). Ator-
milk. Lovastatin—crosses the blood-brainvastatin and Pravastatin: Secondary preven-
barrier and placenta. Pravastatin—smalltion of cardiovascular disease (� risk of MI,
amounts enter breast milk. Rosuvastatin andstroke, revascularization procedures, angina,
simvastatin—unknown.and hospitalizations for CHF) in patients with
Protein Binding: Atorvastatin, fluvastatin,clinically evident CHD. Fluvastatin: Secondary
and simvastatin—>98%.prevention of coronary revascularizations pro-
Metabolism and Excretion: All agents are ex-cedures in patients with clinically evident CHD.
tensively metabolized by the liver atorvasta-Fluvastatin, lovastatin, and rosuvastatin:
tin—<2%, lovastatin—10%, fluvastatin—Slow progression of coronary atherosclerosis in
5%, pravastatin—20% and simvastatin—patients with CHD. Lovastatin: Primary preven-
13%.tion of CHD (� risk of MI, unstable angina, and
Half-life: Atorvastatin—14 hr; fluvasta-coronary revascularization) in patients without
tin—1.2 hr; lovastatin—3 hr; pravastatin—symptomatic cardiovascular disease with � to-
1.3–2.7 hr; rosuvastatin—19 hr; simvasta-tal and low-density lipoprotein (LDL) cholester-

ol and � high-density lipoprotein (HDL) cho- tin—unknown.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tatin is � with amiodarone, cyclosporine,TIME/ACTION PROFILE (cholesterol-lowering
gemfibrozil, clofibrate, diltiazem, vera-effect)
pamil, erythromycin, clarithromycin, teli-

ROUTE ONSET PEAK DURATION* thromycin, nefazodone, large doses of nia-
cin, azole antifungals, nelfinavir,Atorvastatin unknown unknown 20–30 hr

Fluvastatin 1–2 wk 4–6 wk unknown saquinavir, and ritonavir. Atorvastatin, flu-
Lovastatin 2 wk 4–6 wk 6 wk vastatin, and simvastatin may slightly � serum
Pravastatin several days 2–4 wk unknown digoxin levels. Atorvastatin and rosuvastatin
Rosuvastatin unknown 2–4 wk unknown

may � levels of hormonal contraceptives.Simvastatin several days 2–4 wk unknown
Atorvastatin, fluvastatin, lovastatin, rosuvastatin,

*After discontinuation and simvastatin may � risk of bleeding with
warfarin. Isradipine may � the effectivenessContraindications/Precautions
of lovastatin. Alcohol, cimetidine,Contraindicated in: Hypersensitivity; Active
ranitidine, and omeprazole may � fluvasta-liver disease or unexplained persistent � in
tin levels. Rifampin may � fluvastatin levels.AST or ALT; OB, Lactation: Pregnancy or lacta-
Antacids � absorption of rosuvastatintion (potential for fetal anomalies); Concurrent
(administer 2 hr after rosuvastatin. Lopinavir/use of gemfibrozil or azole antifungals; Concur-
ritonavir may � rosuvastatin levels. Cyclos-rent use of nelfinavir or ritonavir (with lovasta-
porine � levels and risk of toxicity of rosuvas-tin or simvastatin).
tatin (dosage adjustment required). FluvastatinUse Cautiously in: History of liver disease; Al-
� levels of glyburide; glyburide � fluvasta-coholism; Rosuvastatin only—patients with
tin levels (monitoring of both agents recom-Asian ancestry (may have � blood levels and
mended). Fluvastatin � levels of phenytoin;� risk of rhabdomyolysis); Atorvastatin, lo-
phenytoin � fluvastatin levels (monitoring ofvastatin, rosuvastatin, and simvastatin
both agents recommended).only—concurrent use of gemfibrozil, azole
Drug-Natural Products: St. John’s wortantifungals, macrolides, protease inhibitors,
may � levels and effectiveness (lovastatinniacin, cyclosporine, amiodarone or verapamil
and simvastatin).(� risk of myopathy/rhabdomyolysis); Renal
Drug-Food: Large quantities of grapefruitimpairment; OB: Women of childbearing age;
juice � blood levels and � risk of rhabdo-Pedi: Children <8 yr (safety not established;
myolysis. Food enhances blood levels of lovas-some products approved for use in older chil-
tatin.dren only).
Route/DosageAdverse Reactions/Side Effects

CNS: dizziness, headache, insomnia, weakness. Atorvastatin
CV: chest pain, peripheral edema. EENT: rhini- PO (Adults): 10—20 mg once daily initially
tis; lovastatin— blurred vision. Resp: bron- (may start with 40 mg/day if LDL should be low-
chitis. GI: abdominal cramps, constipation, di- ered by >45%); may be increased q 2–4 wk up
arrhea, flatus, heartburn, altered taste, drug- to 80 mg/day.
induced hepatitis, dyspepsia, elevated liver PO (Children 10–17 yr): 10 mg/day initially,
enzymes, nausea, pancreatitis. GU: erectile dys- may be � q 4 wk up to 20 mg/day.
function. Derm: rashes, pruritus. MS: RHABDO-

FluvastatinMYOLYSIS, arthralgia, arthritis, myalgia, myositis.
PO (Adults): 20 mg (capsule) once daily atMisc: hypersensitivity reactions.
bedtime (may start with 40 mg once daily atInteractions bedtime if LDL needs to be lowered by ≥25%).Atorvastatin, lovastatin, simvastatin, and rosu- May be � to 80 mg once daily (as extended-re-vastatin are metabolized by the CYP3A4 meta- lease tablet) or 40 mg twice daily (capsule).bolic pathway. Fluvastatin is metabolized by
LovastatinCYP2C9. Pravastatin is not metabolized by the

CYPP450 system. PO (Adults): 20 mg once daily with evening
Drug-Drug: Atorvastatin, lovastatin and sim- meal. May be � at 4-wk intervals to a maximum
vastatin may interact with CYP3A4 inhibitors. of 80 mg/day (immediate-release) or 60 mg/
Bioavailability and effectiveness may be � by day (extended-release); initiate at 10 mg/day in
cholestyramine and colestipol. Risk of my- patients receiving cyclosporine or other immu-
opathy with atorvastatin, lovastatin, and simvas- nosuppressants and do not exceed 20 mg/day;
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should not exceed 40 mg/day (immediate-re- tervals up to 40 mg/day (not to exceed 10 mg/
lease) or 20 mg/day (extended-release) if re- day in patients receiving cyclosporine, danazol,
ceiving verapamil or amiodarone; should not fibrates, or niacin or 20 mg/day in patients re-
exceed 20 mg/day if receiving danazol or niacin ceiving amiodarone or verapamil)
(>1 g/day). Renal Impairment
Renal Impairment PO (Adults): CCr <10 ml/min –5 mg/day ini-
PO (Adults): CCr <30 ml/min—dosage tially, titrate carefully.
should not exceed 20 mg/day unless carefully ti- Availabilitytrated.

AtorvastatinPO (Children/Adolescents 10-17 yr): Fa-
Tablets: 10 mg, 20 mg, 40 mg, 80 mg. Cost: 10milial heterozygous hypercholesterolemia— Hmg $237.99/90, 20 mg $321.97/90, 40 mg10-40 mg/day adjusted at 4 wk intervals.
$325.97/90, 80 mg $329.97/90. In combina-Pravastatin tion with: amlodipine (Caduet); see Appendix

PO (Adults): 40 mg once daily at bedtime; may B.
be � at 4–wk intervals up to maximum of 80

Fluvastatinmg/day. Concurrent cyclosporine therapy—
Capsules: 20 mg, 40 mg. Cost: 20 mg—initial dose is 10 mg/day and should not ex-
$205.97/90, 40 mg $205.97/90. Extended-re-ceed 20 mg/day.
lease tablets: 80 mg. Cost: 80 mg $265.99/PO (Children 14-18 yrs): 40 mg once daily.
90.PO (Children 8-13 yrs): 20 mg once daily.
LovastatinHepatic/Renal Impairment
Immediate-release tablets: 10 mg, 20 mg,PO (Adults): 10–20 mg once daily at bedtime;
40 mg. Cost: 10 mg $89.70/60, 20 mg $158.19/� at 4–wk intervals as needed (usual range =
60, 40 mg $284.76/60. Extended-release10–20 mg/day).
tablets: 10 mg, 20 mg, 40 mg, 60 mg. In com-

Rosuvastatin bination with: Niacin (Advicor). See Appen-
PO (Adults): 10 mg once daily initially (range dix B.
5–20 mg initially); dose may be adjusted at 2–4

Pravastatinwk intervals, some patients may require up to 40
Tablets: 10 mg, 20 mg, 40 mg, 80 mg. Cost: 10mg/day (associated with � risk of rhabdomyo-
mg $169.97/90, 20 mg $44.67/90, 40 mglysis); Patients with Asian ancestry—initial
$49.97/90, 80 mg $379.72/90.dose should not exceed 5 mg/day Concurrent
Rosuvastatincyclosporine therapy—dose should not ex-
Tablets: 5 mg, 10 mg, 20 mg, 40 mg. Cost: 5ceed 5 mg/day; Concurrent gemfibrozil or lo-
mg $275.96/90, 10 mg $275.96/90, 20 mgpinavir/ritonavir therapy—dose should not
$275.96/90, 40 mg $278.96/90.exceed 10 mg/day (avoid if possible)

Renal Impairment Simvastatin
PO (Adults): CCr <30 ml/min—5 mg once Tablets: 5 mg, 10 mg, 20 mg, 40 mg, 80 mg.
daily intially; dose may be � but should not ex- Cost: Generic—5 mg $45.97/90, 10 mg
ceed 10 mg/day. $49.97/90, 20 mg $73.97/90, 40 mg $75.97/

90, 80 mg $89.97/90. In combination with:Simvastatin
Ezetimibe (Vytorin). See Appendix B.PO (Adults): 5–80 mg once daily in the eve-

ning. Concurrent cyclosporine or danazol NURSING IMPLICATIONS
therapy—Initiate at 5 mg once daily; dose
should not exceed 10 mg/day. Concurrent fib- Assessment
rate or niacin therapy -Dose should not exceed ● Obtain a dietary history, especially with re-
10 mg/day. Concurrent amiodarone or vera- gard to fat consumption.
pamil therapy -Dose should not exceed 20 mg/ ● Lab Test Considerations: Evaluate serum
day. cholesterol and triglyceride levels before ini-
PO (Children and adolescents 10–17 yr): tiating, after 4–6 wk of therapy, and periodi-
10 mg once daily initially, may be � at 4–wk in- cally thereafter.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Monitor liver function tests, including AST, ● Instruct patient to notify health care profes-
sional if unexplained muscle pain, ten-before, at 12 wk after initiation of therapy or
derness, or weakness occurs, especially if ac-after dose elevation, and then q 6 mo. If AST
companied by fever or malaise.levels � to 3 times normal, HMG-CoA reduc-

● Advise patient to avoid taking Rx, OTC, or her-tase inhibitor therapy should be reduced or
bal products without consulting with a healthdiscontinued. May also cause � alkaline care professional.

phosphatase and bilirubin levels.
● OB: Instruct female patients to notify health

● If patient develops muscle tenderness during care professional promptly if pregnancy is
therapy, monitor CK levels. If CK levels are planned or suspected.
>10 times the upper limit of normal or myop- ● Advise patient to notify health care profes-
athy occurs, therapy should be discontinued. sional of medication regimen before treat-

ment or surgery.Potential Nursing Diagnoses
● Emphasize the importance of follow-up

Noncompliance (Patient/Family Teaching) exams to determine effectiveness and to mon-
itor for side effects.Implementation

● Do not confuse Pravachol (pravastatin) with Evaluation/Desired Outcomes
Prevacid (lansoprazole). ● Decrease in sLDL and total cholesterol levels.

● PO: Administer lovastatin with food. Admin- ● Increase in HDL cholesterol levels.
● Decrease in triglyceride levels.istration on an empty stomach decreases ab-
● Slowing of the progression of coronary arterysorption by approximately 30%. Initial once-

disease.daily dose is administered with the evening
meal.

● Administer extended-release tablets at bed- human papillomavirustime. Extended-release tablets should be
quadravalent (types 6, 11,swallowed whole, do not crush, break, or
16, 18) recombinantchew.
vaccine● Administer fluvastatin, pravastatin, and

simvastatin once daily in the evening. Ator- (hyoo-man pa-pil-lo-ma)
vastatin and rosuvastatin can be taken any Gardasil
time of day. May be administered without re-

Classificationgard to food. Therapeutic: vaccines/immunizing agents
● Avoid large amounts of grapefruit juice dur-

ing therapy; may � risk of toxicity. Indications
● If fluvastatin or pravastatin is administered Prevention of squamous cell cervical cancer,

in conjunction with bile acid sequestrants other cervical and vaginal neoplasias and genital
(cholestyramine, colestipol), administer at warts.
least 4 hr after bile acid sequestrant. Action

● If rosuvastatin is administered in conjunc- Vaccination results in antibodies to HPV viruses
tion with magnesium or aluminum-contain- that are causative agents for squamous cell cer-
ing antacids, administer antacid at least 2 hr vical cancer and genital warts. Therapeutic Ef-
after rosuvastatin. fects: Prevention of squamous cell cervical can-

cer and genital warts.Patient/Family Teaching
Pharmacokinetics● Instruct patient to take medication as direct-
Absorption: Well absorbed following IM ad-ed and not to skip doses or double up on
ministration.missed doses. Advise patient to avoid drink-
Distribution: Unk.ing more that 200 mL/day of grapefruit juice
Metabolism and Excretion: Unk.during therapy. Medication helps control but
Half-life: Unk.does not cure elevated serum cholesterol
TIME/ACTION PROFILE (antibody response)levels.

● Advise patient that this medication should be
ROUTE ONSET PEAK DURATION

used in conjunction with diet restrictions (fat,
IM unknown 1 mo* unknowncholesterol, carbohydrates, alcohol), exer-

cise, and cessation of smoking. *After third vaccination
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Contraindications/Precautions Patient/Family Teaching
● Provide information about vaccine and theContraindicated in: Hypersensitivity; Throm-

importance of completing immunization se-bocytopenia/bleeding disorder; OB: Pregnancy.
ries unless contraindicated to patient andUse Cautiously in: Current/recent febrile ill-
guardian.ness; Immunosuppression may � antibody re-

● Inform patient that vaccine does not replacesponse; OB: Use cautiously during lactation;
routine cervical cancer screening or preventPedi: Safety in children <9 yr not established.
other sexually transmitted diseases; suchAdverse Reactions/Side Effects
screening should be continued as usual.Local: injection site reactions. Misc: ANAPHYLAXIS

● Advise patient to consult health care profes-
(RARE).

sional prior to taking Rx, OTC, or herbal HInteractions products.
Drug-Drug: Immunosuppressants or anti- ● Advise patient to notify health care profes-
neoplastics may � antibody response. sional if pregnancy is planned or suspected.

Women exposed to vaccine during pregnancyRoute/Dosage
are encouraged to call manufacturer preg-IM (Adults and Children—females 9–26
nancy registry at 800-986-8999.yr): Three 0.5 ml doses at 0, 2 and 6 months.

● Instruct patient to report any adverse reac-
Availability tions to health care professional.
Sterile preparation for intramuscular ad-

Evaluation/Desired Outcomesministration: 20 mcg of HPV 6 L1 protein, 40
● Prevention of cervical cancer, genital warts,mcg of HPV 11 L1 protein, 40 mcg of HPV 16 L1

cervical adenocarcinoma in situ, cervical,protein, and 20 mcg of HPV 18 L1 protein/0.5-
vulvar, and vaginal intraepithelial neoplasiamL dose.
caused by HPV.

NURSING IMPLICATIONS
Assessment hydrALAZINE
● Assess vital signs prior to administration. Do (hye-dral-a-zeen)

not administer to patient with a current or re- Apresoline, �Novo-Hylazin
cent febrile illness; low grade fever (<100°F)

Classificationand mild upper respiratory infection and usu-
Therapeutic: antihypertensivesally not contraindicated. Pharmacologic: vasodilators

Potential Nursing Diagnoses
Pregnancy Category CRisk for infection (Indications)

Implementation Indications
● General: Vaccine is not intended for treat- Moderate to severe hypertension (with a diuret-

ment of active genital warts or cervical cancer ic). Unlabeled uses: CHF unresponsive to con-
and will not protect from diseases not caused ventional therapy with digoxin and diuretics.
by HPV.

Action
● IM: Prefilled syringe is for single use; do not

Direct-acting peripheral arteriolar vasodilator.use for more than one person. Administer as
Therapeutic Effects: Lowering of blood pres-supplied; do not dilute; administer full dose.
sure in hypertensive patients and decreased af-Shake well prior to administration to main-
terload in patients with CHF.tain suspension of vaccine. Solution is cloudy

and white; do not administer solution that is Pharmacokinetics
discolored or contains particulate matter. If Absorption: Rapidly absorbed following oral
using single-dose vial, withdraw 0.5 mL dose administration; well absorbed from IM sites.
and administer entire contents of syringe. Distribution: Widely distributed. Crosses the
Administer intramuscularly in the deltoid or placenta; enters breast milk in minimal concen-
in the high anterolateral area of the thigh. trations.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Mostly metabo- (not to exceed 200 mg/day) in 2–4 divided
doses.lized by the GI mucosa and liver.
IM, IV (Adults): Hypertension—5–40 mg re-Half-life: 2–8 hr.
peated as needed. Eclampsia—5 mg q 15–20

TIME/ACTION PROFILE (antihypertensive min; if no response after a total of 20 mg, con-
effect) sider an alternative agent.

IM, IV (Children >1 month): Initial—0.1–
ROUTE ONSET PEAK DURATION 0.2 mg/kg/dose (not to exceed 20 mg) q 4–6 hr
PO 45 min 2 hr 2–4 hr as needed, up 1.7–3.5 mg/kg/day in 4–6 divid-
IM 10–30 min 1 hr 3–8 hr ed doses.
IV 5–20 min 15–30 min 2–6hr

Availability (generic available)
Contraindications/Precautions Tablets: 10 mg, 25 mg, 50 mg, 100 mg. Cost:
Contraindicated in: Hypersensitivity; Some Generic—10 mg $23.30/100, 25 mg $22.90/
products contain tartrazine and should be 100, 50 mg $23.30/100, 100 mg $66.65/100.
avoided in patients with known intolerance. Injection: 20 mg/ml. In combination with:
Use Cautiously in: Cardiovascular or cerebro- isosorbide dinitrate (BiDil). See Appendix B.
vascular disease; Severe renal and hepatic dis-

NURSING IMPLICATIONSease (dose modification may be necessary);
Pregnancy and lactation (has been used safely Assessmentduring pregnancy).

● Monitor blood pressure and pulse frequently
Adverse Reactions/Side Effects during initial dose adjustment and periodi-
CNS: dizziness, drowsiness, headache. CV: cally during therapy. Report significant
tachycardia, angina, arrhythmias, edema, ortho- changes.
static hypotension. GI: diarrhea, nausea, vomit- ● Monitor frequency of prescription refills to
ing. Derm: rashes. F and E: sodium retention. determine adherence.
MS: arthralgias, arthritis. Neuro: peripheral ● Lab Test Considerations: Monitor CBC,
neuropathy. Misc: drug-induced lupus syn- electrolytes, LE cell prep, and ANA titer prior
drome. to and periodically during prolonged therapy.

● May cause a positive direct Coombs’ testInteractions
result.Drug-Drug: � hypotension with acute inges-

Potential Nursing Diagnosestion of alcohol, other antihypertensives, or
Ineffective tissue perfusion (Indications)nitrates. MAO inhibitors may exaggerate hy-
Noncompliance (Patient/Family Teaching)potension. May � pressor response to epi-

nephrine. NSAIDs may � antihypertensive Implementation
response. Beta blockers � tachycardia from ● Do not confuse hydralazine with hydroxyzine.
hydralazine (therapy may be combined for this ● IM or IV route should be used only when drug
reason). Metoprolol and propranolol � hy- cannot be given orally.
dralazine levels. � blood levels of metoprolol ● May be administered concurrently with di-
and propranolol. uretics or beta blockers to permit lower

doses and minimize side effects.Route/Dosage
● PO: Administer with meals consistently to en-PO (Adults): Hypertension—10 mg 4 times

hance absorption.daily initially. After 2–4 days may increase to 25
● Pharmacist may prepare oral solution frommg 4 times daily for the rest of the 1st week; may

hydralazine injection for patients with diffi-then increase to 50 mg 4 times daily (up to 300
culty swallowing.mg/day). Once maintenance dose is estab-
IV Administrationlished, twice-daily dosing may be used. CHF—

25–37.5 mg 4 times daily; may be increased up ● Direct IV: Diluent: Administer undiluted.
to 300 mg/day in 3–4 divided doses. Use solution as quickly as possible after
PO (Children >1 month): Initial—0.75–1 drawing through needle into syringe. Con-
mg/kg/day in 2–4 divided doses, not to exceed centration: 20 mg/ml. Rate: Administer
25 mg/dose; may increase gradually to 5 mg/kg/ over at least 1 min. Pedi: Administer at a rate
day in infants and 7.5 mg/kg/day in children of 0.2 mg/kg/min in children. Monitor blood
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pressure and pulse in all patients frequently ● Advise patient to consult health care profes-
after injection. sional before taking any Rx, OTC, or herbal

● Y-Site Compatibility: daptomycin, diltiaz- cough, cold, or allergy remedies.
em, fenoldopam, granisetron, heparin, hy- ● Instruct patient to notify health care profes-
drocortisone, hydromorphone, linezolid, sional of medication prior to treatment or
palonosetron, potassium chloride, tacroli- surgery.
mus, tirofiban, verapamil, vitamin B complex ● Advise patient to notify health care profes-
with C, voriconazole. sional immediately if general tiredness; fever;

● Y-Site Incompatibility: acyclovir, amino- muscle or joint aching; chest pain; skin rash;
phylline, ampicillin, caspofungin, cefazolin, sore throat; or numbness, tingling, pain, or
cefotaxime, cefoxitin, ceftazidime, ceftizox- weakness of hands and feet occurs. Vitamin

Hime, ceftriaxone, cefuroxime, chlorampheni- B6 (pyridoxine) may be used to treat periph-
col, diazepam, ertapenem, furosemide, gan- eral neuritis.
ciclovir, haloperidol, lorazepam, methyl- ● Emphasize the importance of follow-up
prednisolone sodium succinate, nafcillin, ne- exams to evaluate effectiveness of medication.
siritide, nitroprusside, pantoprazole, pheny- Evaluation/Desired Outcomes
toin, procainamide, trimethoprim/sulfame-

● Decrease in blood pressure without appear-
thoxazole. ance of side effects.

● Solution Compatibility: 0.45% NaCl, 0.9%
● Decreased afterload in patients with CHF.

NaCl, LR.
● Solution Incompatibility: D5W.

hydralazine/isosorbidePatient/Family Teaching
dinitrate● Emphasize the importance of continuing to

take this medication, even if feeling well. In- (hye-dral-a-zeen eye-so-sor-bide
struct patient to take medication at the same di-ni-trate)
time each day; last dose of the day should be BiDil
taken at bedtime. Take missed doses as soon

Classificationas remembered; do not double doses. If more
Therapeutic: vasodilatorsthan 2 doses in a row are missed, consult Pharmacologic: vasodilators, nitrates

health care professional. Must be discontin-
ued gradually to avoid sudden increase in Pregnancy Category C
blood pressure. Hydralazine controls but
does not cure hypertension. Indications

● Encourage patient to comply with additional Management of heart failure in black patients.
interventions for hypertension (weight reduc- Actiontion, low-sodium diet, smoking cessation,

BiDil is a fixed-dose combination of isosor-moderation of alcohol intake, regular exer-
bide dinitrate, a vasodilator with effects oncise, and stress management). Instruct pa-
both arteries and veins, and hydralazine, atient and family on proper technique for
predominantly arterial vasodilator. Therapeu-blood pressure monitoring. Advise them to
tic Effects: Improved survival, increased timecheck blood pressure at least weekly and re-
to hospitalization and decreased symptoms ofport significant changes.
heart failure in black patients.

● Patients should weigh themselves twice week-
Pharmacokineticsly and assess feet and ankles for fluid re-
See pharmacokinetic sections in hydralazinetention.
and isosorbide dinitrate monographs of Davis’s● May occasionally cause drowsiness. Advise
Drug Guide for Nurses for more information.patient to avoid driving or other activities re-
Absorption: Hydralazine—10–26% ab-quiring alertness until response to medica-
sorbed in CHF patients, absorption can be satu-tion is known.

● Caution patient to avoid sudden changes in rated leading to large increases in absorption
position to minimize orthostatic hypotension. with higher doses; isosorbide dinitrate—vari-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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able absorbed (10–90%) reflecting first-pass gerate hypotension. May reduce the pressor re-
hepatic metabolism. sponse to epinephrine. Beta blockers �
Distribution: Hydralazine—widely distribut- tachycardia from hydralazine (therapy may be
ed, crosses the placenta, minimal amounts in combined for this reason). Metoprolol and
breast milk; isosorbide dinitrate—accumu- propranolol increase hydralazine levels. Hy-
lates in muscle and venous wall. dralazine � blood levels of metoprolol and
Metabolism and Excretion: Hydralazine— propranolol.
mostly metabolized by GI mucosa and liver; iso- Route/Dosage
sorbide dinitrate—undergoes extensive first- PO (Adults): 1 tablet three times daily, may be
pass metabolism in the liver mostly metabolized increased to 2 tablets three times daily.
by the liver, some metabolites are vasodilators.

AvailabilityHalf-life: Hydralazine—4 hr; isosorbide di-
Tablets: hydralazine 37.5 mg/isosorbide dini-nitrate—2 hr.
trate 20 mg.

TIME/ACTION PROFILE (effect on blood
pressure) NURSING IMPLICATIONS
ROUTE ONSET PEAK DURATION Assessment

● Monitor blood pressure and pulse routinelyhydralazine 45 min 2 hr 2–4 hr
isosorbide 15–40 min unknown 4 hr during period of dosage adjustment. Symp-

tomatic hypotension may occur even with
Contraindications/Precautions small doses. Use caution with patients who
Contraindicated in: Hypersensitivity to either are volume depleted or hypotensive.
component.

● Lab Test Considerations: If symptoms of
Use Cautiously in: Pedi: Children <18 yr or systemic lupus erythematosus (SLE) occur
lactation (safety not established); Hydralazine- obtain a CBC and ANA titer. If positive for SLE,
Cardiovascular or cerebrovascular disease; Se- carefully weigh risks/benefits of continued
vere renal/hepatic disease (dose modification therapy.
may be necessary); Pregnancy and lactation

Potential Nursing Diagnoses(has been used safely during pregnancy); iso-
Ineffective tissue perfusion (Indications)sorbide dinitrate. Head trauma or cerebral
Activity intolerance (Indications)hemorrhage; Geriatric patients (start with lower

doses); OB: Pregnancy (may compromise ma- Implementation
ternal/fetal circulation) or lactation (safety not ● Dose may be titrated rapidly over 3–5 days,
established). but may need to decrease if side effects occur.

May decrease to one-half tablet three timeAdverse Reactions/Side Effects
daily if intolerable side effects occur. TitrateHydralazine CNS: dizziness, drowsiness, head-
up as soon as side effects subside.ache. CV: tachycardia, angina, arrhythmias,

edema, orthostatic hypotension. GI: diarrhea, Patient/Family Teaching
nausea, vomiting. Derm: rashes. F and E: sodi- ● Instruct patient to take medication as direct-
um retention. MS: arthralgias, arthritis. Neuro: ed on a regular schedule.
peripheral neuropathy. Misc: drug-induced lu- ● Caution patient to make position changes
pus syndrome. slowly to minimize orthostatic hypotension.
isosorbide dinitrate CNS: dizziness, headache, ● May cause dizziness. Caution patient to avoid
apprehension, weakness. CV: hypotension, driving or other activities requiring alertness
tachycardia, paradoxic bradycardia, syncope. until response to medication is known.
GI: abdominal pain, nausea, vomiting. Misc:

● Advise patient to avoid concurrent use of al-
cross-tolerance, flushing, tolerance. cohol or medications for erectile dysfunction

with this medication. Patient should also con-Interactions
sult health care professional before takingDrug-Drug: � risk of hypotension with phos-
Rx, OTC, or herbal products while taking thisphodiesterase inhibitors (sildenafil, var-
medication.denafil, or tadalafil) other antihyperten-

● Caution patient that inadequate fluid intake orsives, acute ingestion of alcohol, beta
excessive fluid loss from perspiration, diar-blockers, calcium channel blockers, and

phenothiazines. MAO inhibitors may exag- rhea or vomiting may lead to a fall in blood
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pressure, dizziness or syncope. If syncope oc- the management of moderate to severe pain. An-
titussive (usually in combination products withcurs, discontinue medication and notify
decongestants).health care professional promptly.

● Inform patient that headache is a common Action
side effect that should decrease with continu- Bind to opiate receptors in the CNS. Alter the
ing therapy. Aspirin or acetaminophen may perception of and response to painful stimuli
be ordered to treat headache. Notify health while producing generalized CNS depression:
care professional if headache is persistent or Suppress the cough reflex via a direct central ac-
severe. Do not alter dose to avoid headache. tion. Therapeutic Effects: Decrease in severity

● Advise patient to notify health care profes- of moderate pain. Suppression of the cough
sional if symptoms of systemic lupus erythe- reflex. H
matosus occur (arthralgia, fever, chest pain, Pharmacokinetics
prolonged malaise or other unexplained Absorption: Well absorbed following oral ad-
symptoms). ministration.

Distribution: Unknown.Evaluation/Desired Outcomes
Metabolism and Excretion: Mostly metabo-● Improved survival, increased time to hospi-
lized by the liver; eliminated in the urine (50–talization and decreased symptoms of heart
60% as metabolites, 15% as unchanged drug).failure in black patients.
Half-life: 2.2 hr.

HIGH ALERT TIME/ACTION PROFILE (analgesic effect)

hydrocodone ROUTE ONSET PEAK DURATION
(hye-droe-koe-done)

PO 10–30 min 30–60 min 4–6 hrHycodan, Tussigon (U.S. antitus-
sive formulations contain homa- Contraindications/Precautions
tropine) Contraindicated in: Hypersensitivity to hydro-

codone (cross-sensitivity may exist to otherhydrocodone/acetaminophen
opioids); Hypersensitivity to acetaminophen/as-Anexsia, Co-Gesic, Lorcet-HD,
pirin/ibuprofen (for combination products);Lortab, Norco, Vicodin, Zydone
Aspirin- and ibuprofen-containing productshydrocodone/aspirin
should be avoided in patients with bleeding dis-Azdone
orders or thrombocytopenia; Acetaminophenhydrocodone/ibuprofen should be avoided in patients with severe hepat-Vicoprofen ic or renal disease; Ibuprofen-containing prod-
ucts should be avoided in patients undergoingClassification

Therapeutic: allergy, cold, and cough coronary artery bypass graft surgery; OB, Lacta-
remedies (antitussive), opioid analgesics tion: Pregnancy or lactation (avoid chronic
Pharmacologic: opioid agonists/nonopioid use); Products containing alcohol, aspartame,
analgesic combinations saccharin, sugar, or tartrazine (FDC yellow dye

#5) should be avoided in patients who have hy-Schedule III (in combination)
persensitivity or intolerance to these com-
pounds.Pregnancy Category C (with acetamino-
Use Cautiously in: Head trauma; Increasedphen, or ibuprofen), D (with aspirin)
intracranial pressure; Severe renal, hepatic, orFor information on the acetaminophen, aspi-
pulmonary disease; Cardiovascular diseaserin, and ibuprofen components of these for-

mulations, see the acetaminophen, aspirin, (ibuprofen-containing products only); History
and ibuprofen monographs of peptic ulcer disease (ibuprofen-containing

products only); Alcoholism; Geriatric or debili-
Indications tated patients (initial dosage reduction re-
Used mainly in combination with nonopioid an- quired; more prone to CNS depression, consti-
algesics (acetaminophen/aspirin/ibuprofen) in pation); Patients with undiagnosed abdominal

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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pain; Prostatic hyperplasia; Pedi: Children mg hydrocodone/500 mg acetaminophen, 7.5
(safety not established). mg hydrocodone/650 mg acetaminophen (A-

nexsia 7.5/650), 7.5 mg hydrocodone/750 mgAdverse Reactions/Side Effects
acetaminophen (Vicodin ES), 10 mg hydroco-Noted for hydrocodone only; see acetamino-
done/325 mg acetaminophen (Norco), 10 mgphen/aspirin/ibuprofen monographs for speci-
hydrocodone/400 mg acetaminophen (Zy-fic information on individual components.
done), 10 mg hydrocodone/500 mg acetamino-CNS: confusion, dizziness, sedation, euphoria,
phen (Lortab 10/500), 10 mg hydrocodone/hallucinations, headache, unusual dreams.
650 mg acetaminophen, 10 mg hydrocodone/EENT: blurred vision, diplopia, miosis. Resp:
660 mg acetaminophen (Vicodin HP), 10 mgrespiratory depression. CV: hypotension, brady-
hydrocodone/750 mg acetaminophen (Anexsiacardia. GI: constipation, dyspepsia, nausea,
10/750). Capsules: 5 mg hydrocodone/500vomiting. GU: urinary retention. Derm: sweat-
mg acetaminophen (Lorcet-HD). Elixir/oraling. Misc: physical dependence, psychological
solution: 2.5 mg hydrocodone plus 167 mgdependence, tolerance.
acetaminophen/5 ml.Interactions
Hydrocodone/AspirinDrug-Drug: Use with extreme caution in pa-
Tablets: 5 mg hydrocodone/500 mg aspirintients receiving MAO inhibitors (may produce
(Azdone).severe, unpredictable reactions—do not use

within 14 days of each other). Additive CNS de- Hydrocodone/Ibuprofen
pression with alcohol, antihistamines, and Tablets: 7.5 mg hydrocodone/200 mg ibu-
sedative/hypnotics. Administration of partial profen.
antagonist opioids (buprenorphine, butor-
phanol, nalbuphine, or pentazocine) may NURSING IMPLICATIONS
� analgesia or precipitate opioid withdrawal in

Assessmentphysically dependent patients.
● Assess blood pressure, pulse, and respira-Drug-Natural Products: Concomitant use of

tions before and periodically during adminis-kava kava, valerian, skullcap, chamomile,
tration. If respiratory rate is <10/min, assessor hops can increase CNS depression.
level of sedation. Physical stimulation may beRoute/Dosage sufficient to prevent significant hypoventila-PO (Adults): Analgesic—2.5–10 mg q 3–6 tion. Dose may need to be decreased by 25–hr as needed; if using combination products, 50%. Initial drowsiness will diminish withacetaminophen or aspirin dosage should not ex- continued use.ceed 4 g/day and should not exceed 5 tablets/

● Assess bowel function routinely. Preventionday of ibuprofen-containing products; Antitus- of constipation should be instituted with in-sive—5 mg q 4–6 hr as needed.
creased intake of fluids and bulk, and laxa-PO (Children): Analgesic (2–13 yr)—0.14
tives to minimize constipating effects. Stimu-mg/kg q 4–6 hr. Antitussive (6–12 yr)—2.5
lant laxatives should be administeredmg q 4–6 hr.
routinely if opioid use exceeds 2–3 days,

Availability unless contraindicated.
Hydrocodone ● Pain: Assess type, location, and intensity of
Hydrocodone tablets: �5 mg (Hycodan). pain prior to and 1 hr (peak) following ad-
Hydrocodone syrup: �5 mg/ml (Hycodan, ministration. When titrating opioid doses, in-
Robidone). creases of 25–50% should be administered

until there is either a 50% reduction in theHydrocodone/Acetaminophen
patient’s pain rating on a numerical or visualTablets: 2.5 mg hydrocodone/500 mg acetami-
analogue scale or the patient reports satisfac-nophen, 5 mg hydrocodone/400 mg acetamino-
tory pain relief. A repeat dose can be safelyphen (Zydone), 5 mg hydrocodone/325 mg
administered at the time of the peak if previ-acetaminophen (Anexsia 5/325, Norco), 5 mg
ous dose is ineffective and side effects arehydrocodone/500 mg acetaminophen (Anexsia
minimal.5/500, Co-Gesic, Lorcet, Lortab 5/500, Vico-

● An equianalgesic chart (see Appendix J)din), 7.5 mg hydrocodone/325 mg acetamino-
should be used when changing routes orphen (Anexsia 7.5/325, Norco), 7.5 mg hydro-

codone/400 mg acetaminophen (Zydone), 7.5 when changing from one opioid to another
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● Prolonged use may lead to physical and psy- ● Medication should be discontinued gradually
chological dependence and tolerance. This after long-term use to prevent withdrawal
should not prevent patient from receiving ad- symptoms.
equate analgesia. Most patients who receive ● PO: May be administered with food or milk to
opioids for pain do not develop psychological minimize GI irritation.
dependence. If progressively higher doses Patient/Family Teaching
are required, consider conversion to a stron-

● Advise patient to take medication exactly as
ger opioid. directed and not to take more than the rec-

● Cough: Assess cough and lung sounds dur- ommended amount. Severe and permanent
ing antitussive use. liver damage may result from prolonged use

● Lab Test Considerations: May cause � Hor high doses of acetaminophen. Renal dam-
plasma amylase and lipase concentrations. age may occur with prolonged use of acet-

● Toxicity and Overdose: If an opioid an- aminophen, aspirin, or ibuprofen. Doses of
tagonist is required to reverse respiratory de- nonopioid agents should not exceed the max-
pression or coma, naloxone (Narcan) is the imum recommended daily dose.
antidote. Dilute the 0.4-mg ampule of nalox-

● Instruct patient on how and when to ask for
one in 10 ml of 0.9% NaCl and administer 0.5 pain medication.
ml (0.02 mg) by direct IV push every 2 min.

● May cause drowsiness or dizziness. Advise
For children and patients weighing <40 kg, patient to call for assistance when ambulating
dilute 0.1 mg of naloxone in 10 ml of 0.9% or smoking. Caution patient to avoid driving
NaCl for a concentration of 10 mcg/ml and or other activities requiring alertness until re-administer 0.5 mcg/kg every 2 min. Titrate

sponse to the medication is known.dose to avoid withdrawal, seizures, and se-
● Advise patient to change positions slowly tovere pain.

minimize orthostatic hypotension.
Potential Nursing Diagnoses ● Caution patient to avoid concurrent use of al-
Acute pain (Indications) cohol or other CNS depressants with this
Disturbed sensory perception (visual, auditory) medication.
(Side Effects) ● Encourage patient to turn, cough, and
Risk for injury (Side Effects) breathe deeply every 2 hr to prevent at-

electasis.Implementation
● Advise patient that good oral hygiene, fre-● High Alert: Accidental overdosage of opioid

quent mouth rinses, and sugarless gum oranalgesics has resulted in fatalities. Before
candy may decrease dry mouth.administering, clarify all ambiguous orders;

have second practitioner independently Evaluation/Desired Outcomes
check original order and dose calculations.

● Decrease in severity of pain without a signifi-
Do not confuse hydrocodone with hydrocor- cant alteration in level of consciousness or
tisone. respiratory status.

● Explain therapeutic value of medication prior
● Suppression of nonproductive cough.

to administration to enhance the analgesic
effect.

hydrochlorothiazide, See DIURETICS
● Regularly administered doses may be more

(THIAZIDE).effective than prn administration. Analgesic is
more effective if given before pain becomes
severe.

hydrocortisone, See
● Combination with nonopioid analgesics may

CORTICOSTEROIDS (SYSTEMIC),have additive analgesic effects and permit
CORTICOSTEROIDS (TOPICAL/LOCAL).lower doses. Maximum doses of nonopioid

agents limit the titration of hydrocodone
doses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Lactation: Avoid chronic use during pregnancyHIGH ALERT
or lactation.hydromorphone Use Cautiously in: Head trauma; Increased

(hye-droe-mor-fone) intracranial pressure; Severe renal, hepatic, or
Dilaudid, Dilaudid-HP, Hydrostat pulmonary disease; Hypothyroidism; Adrenal
IR, PMS Hydromorphone insufficiency; Alcoholism; Geri: Geriatric or de-

bilitated patients (dose reduction recommend-Classification
ed); Undiagnosed abdominal pain; Prostatic hy-Therapeutic: allergy, cold, and cough

remedies (antitussives), opioid analgesics pertrophy.
Pharmacologic: opioid agonists Adverse Reactions/Side Effects

CNS: confusion, sedation, dizziness, dysphoria,Schedule II
euphoria, floating feeling, hallucinations, head-

Pregnancy Category C ache, unusual dreams. EENT: blurred vision,
diplopia, miosis. Resp: respiratory depression.

Indications CV: hypotension, bradycardia. GI: constipation,
Moderate to severe pain (alone and in combina- dry mouth, nausea, vomiting. GU: urinary reten-
tion with nonopioid analgesics); extended re- tion. Derm: flushing, sweating. Misc: physical
lease product for opioid-tolerant patients re- dependence, psychological dependence, toler-
quiring around-the-clock management of ance.
persistent pain. Antitussive (lower doses). Interactions

Drug-Drug: Exercise extreme caution withAction
MAO inhibitors (may produce severe, unpre-Binds to opiate receptors in the CNS. Alters the
dictable reactions—reduce initial dose of hy-perception of and response to painful stimuli
dromorphone to 25% of usual dose, discontin-while producing generalized CNS depression.
ue MAO inhibitors 2 wk prior toSuppresses the cough reflex via a direct central
hydromorphone). � risk of CNS depressionaction. Therapeutic Effects: Decrease in mod-
with alcohol, antidepressants, antihista-erate to severe pain. Suppression of cough.
mines, and sedative/hypnotics including

Pharmacokinetics benzodazepines and phenothiazines. Ad-
Absorption: Well absorbed following oral, rec- ministration of partial antagonists (buprenor-
tal, subcut, and IM administration. Extended-re- phine, butorphanol, nalbuphine, or penta-
lease product results in an initial release of zocine) may precipitate opioid withdrawal in
drug, followed by a second sustained phase of physically dependent patients. Nalbuphine or
absorption. pentazocine may � analgesia.
Distribution: Widely distributed. Crosses the Drug-Natural Products: Concomitant use of
placenta; enters breast milk. kava kava, valerian, chamomile, or hops
Metabolism and Excretion: Mostly metabo- can � CNS depression.
lized by the liver. Route/Dosage
Half-life: Oral, immediate release, or injec- Doses depend on level of pain and tolerance.
tion—2–4 hr.

Analgesic
TIME/ACTION PROFILE (analgesic effect) PO (Adults ≥50 kg): 4–8 mg q 3–4 hr initially

(some patients may respond to doses as small as
ROUTE ONSET PEAK DURATION 2 mg initially).
PO 30 min 30–90 min 4–5 hr PO (Adults and Children <50 kg): 0.06 mg/
Subcut 15 min 30–90 min 4–5 hr kg q 3–4 hr initially, younger children may re-
IM 15 min 30–60 min 4–5 hr

quire smaller initial doses of 0.03 mg/kg. Maxi-IV 10–15 min 15–30 min 2–3 hr
mum dose 5 mg.Rect 15–30 min 30–90 min 4–5 hr
IV, IM, Subcut (Adults ≥50 kg): 1.5 mg q 3–

Contraindications/Precautions 4 hr as needed initially; may be increased.
Contraindicated in: Hypersensitivity; Some IV, IM, Subcut (Adults and Children <50
products contain bisulfites and should be avoid- kg): 0.015 mg/kg mg q 3–4 hr as needed ini-
ed in patients with known hypersensitivity; OB, tially; may be increased.
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IV (Adults): Continuous infusion (unla- min, as needed, for breakthrough pain. The
beled)—0.2–30 mg/hr depending on previous bolus dose is usually set to the amount of
opioid use. An initial bolus of twice the hourly drug infused each hour by continuous in-
rate in mg may be given with subsequent break- fusion
through boluses of 50–100% of the hourly rate ● An equianalgesic chart (see Appendix J)
in mg. should be used when changing routes or
Rect (Adults): 3 mg q 6–8 hr initially as when changing from one opioid to another
needed. ● Prolonged use may lead to physical and psy-

chological dependence and tolerance. ThisAntitussive
should not prevent patient from receiving ad-PO (Adults and Children >12 yr): 1 mg q 3–
equate analgesia. Most patients who receive4 hr. Hhydromorphone for pain do not develop psy-PO (Children 6–12 yr): 0.5 mg q 3–4 hr.
chological dependence. Progressively higherAvailability (generic available)
doses may be required to relieve pain withTablets: 2 mg, 3 mg, 4 mg, 8 mg. Oral solu-
long-term therapy.tion: 5 mg/5 ml. Injection: 1 mg/ml, 2 mg/ml,

● Cough: Assess cough and lung sounds dur-4 mg/ml, 10 mg/ml. Suppositories: 3 mg. In
ing antitussive use.combination with: guaifenesin and alcohol

● Lab Test Considerations: May � plasma(Dilaudid Cough Syrup). See Appendix B.
amylase and lipase concentrations.

● Toxicity and Overdose: If an opioid an-NURSING IMPLICATIONS
tagonist is required to reverse respiratory de-

Assessment pression or coma, naloxone (Narcan) is the
● Assess blood pressure, pulse, and respira- antidote. Dilute the 0.4-mg ampule of nalox-

tions before and periodically during adminis- one in 10 ml of 0.9% NaCl and administer 0.5
tration. If respiratory rate is <10/min, assess ml (0.02 mg) by direct IV push every 2 min.level of sedation. Dose may need to be de- For children and patients weighing <40 kg,creased by 25–50%. Initial drowsiness will

dilute 0.1 mg of naloxone in 10 ml of 0.9%diminish with continued use. Geri, Pedi: Ass-
NaCl for a concentration of 10 mcg/ml andess geriatric and pediatric patients frequently;
administer 0.5 mcg every 2 min. Titrate dosemore sensitive to the effects of opioid analge-
to avoid withdrawal, seizures, and severesics and may experience side effects and res-
pain.piratory complications more frequently.

● Assess bowel function routinely. Institute pre- Potential Nursing Diagnoses
vention of constipation with increased intake Acute pain (Indications)
of fluids and bulk, and laxatives to minimize Disturbed sensory perception (visual, auditory)
constipating effects. Administer stimulant la- (Side Effects)
xatives routinely if opioid use exceeds 2–3 Risk for injury (Side Effects)
days, unless contraindicated. Implementation

● Pain: Assess type, location, and intensity of
● High Alert: Accidental overdosage of opioidpain prior to and 1 hr following IM and 5 min

analgesics has resulted in fatalities. Before(peak) following IV administration. When ti-
administering, clarify all ambiguous orders;trating opioid doses, increases of 25–50%
have second practitioner independentlyshould be administered until there is either a
check original order, dose calculations, and50% reduction in the patient’s pain rating on
infusion pump settings. Do not confuse witha numerical or visual analogue scale or the
meperidine or morphine; fatalities have oc-patient reports satisfactory pain relief. When
curred. Do not confuse high-potency (HP)titrating doses of short-acting hydromor-
dose forms with regular dose forms. Pedi:phone, a repeat dose can be safely adminis-
Medication errors with opioid analgesics aretered at the time of the peak if previous dose
common in pediatric patients; do not misin-is ineffective and side effects are minimal.
terpret or miscalculate doses. Use appropri-● Patients on a continuous infusion should have

additional bolus doses provided every 15–30 ate measuring devices.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



642 hydroxychloroquine

● Explain therapeutic value of medication prior none, morphine, nafcillin, nitroglycerin, nor-
epinephrine, ondansetron, oxaliplatin,to administration to enhance the analgesic
paclitaxel, pemetrexed, penicillin G potassi-effect.
um, piperacillin/tazobactam, propofol, rani-● Regularly administered doses may be more
tidine, remifentanil, scopolamine, tacroli-effective than prn administration. Analgesic is
mus, teniposide, thiotepa, tobramycin,more effective if given before pain becomes
trimethoprim/sulfamethoxazole, vancomy-severe.
cin, vecuronium, vinorelbine.● Coadministration with nonopioid analgesics

● Y-Site Incompatibility: amphotericin Bmay have additive analgesic effects and per-
cholesteryl sulfate complex, lansoprazole,mit lower opioid doses.
phenytoin, sargramostim, thiopental.

● Medication should be discontinued gradually
● Additive Compatibility: bupivicaine, cloni-after long-term use to prevent withdrawal

dine, heparin, midazolam, ondansetron, po-symptoms.
tassium chloride.

● PO: May be administered with food or milk to
● Additive Incompatibility: sodium bicar-minimize GI irritation.

bonate, thiopental.
IV Administration ● Solution Compatibility: D5W, D5/0.45%

NaCl, D5/0.9% NaCl, D5/LR, D5/Ringer’s so-● Direct IV: Diluent: Dilute with at least 5 ml
lution, 0.45% NaCl, 0.9% NaCl, Ringer’s andof sterile water or 0.9% NaCl for injection. In-
LR.spect solution for particulate matter. Slight

yellow color does not alter potency. Store at Patient/Family Teaching
room temperature. Rate: Administer slowly, ● Instruct patient on how and when to ask for
at a rate not to exceed 2 mg over 3–5 min. pain medication.

● High Alert: Rapid administration may lead ● May cause drowsiness or dizziness. Advise
to increased respiratory depression, hypoten- patient to call for assistance when ambulating
sion, and circulatory collapse. or smoking. Caution patient to avoid driving

● Syringe Compatibility: atropine, bupiva- or other activities requiring alertness until re-
caine, ceftazidime, chlorpromazine, cimeti- sponse to medication is known.
dine, diphenhydramine, fentanyl, glycopyrro- ● Advise patient to change positions slowly to

minimize orthostatic hypotension.late, hydroxyzine, lorazepam, metoclopra-
● Instruct patient to avoid concurrent use of al-mide, midazolam, pentobarbital, potassium

cohol or other CNS depressants.chloride, prochlorperazine, promethazine,
● Encourage patient to turn, cough, andranitidine, scopolamine, thiethylperazine.

breathe deeply every 2 hr to prevent at-● Syringe Incompatibility: ampicillin, di-
electasis.azepam, heparin, hyaluronidase, pantopra-

● Home Care Issues: Explain to patient andzole, phenobarbital, phenytoin.
family how and when to administer hydro-● Y-Site Compatibility: acyclovir, allopuri-
morphone and how to care for infusionnol, amifostine, amikacin, amsacrine, atro-
equipment properly. Pedi: Teach parents orpine, aztreonam, bivalirudin, cefepime, cefo-
caregivers how to accurately measure liquidperazone, cefotaxime, cefoxitin, ceftazidime,
medication and to use only the measuring de-ceftizoxime, cefuroxime, chloramphenicol,
vice dispensed with the medication.cisatracurium, cisplatin, cladribine, clinda-

● Emphasize the importance of aggressive pre-mycin, cyclophosphamide, cytarabine, dexa-
vention of constipation with the use of hydro-methasone, dexmedetomidine, diltiazem, di-
morphone.phenhydramine, dobutamine, docetaxel,

Evaluation/Desired Outcomesdopamine, doxorubicin, doxorubicin lipo-
● Decrease in severity of pain without a signifi-some, doxycycline, epinephrine, erythromy-

cant alteration in level of consciousness orcin lactobionate, etoposide, famotidine, fen-
respiratory status.oldopam, fentanyl, filgrastim, fludarabine,

● Suppression of cough.foscarnet, furosemide, gemcitabine, gentami-
cin, granisetron, haloperidol, heparin, kana-
mycin, ketorolac, labetalol, linezolid, lor-

hydroxychloroquineazepam, magnesium sulfate, melphalan,
(hye-drox-ee-klor-oh-kwin)methotrexate, methotrimeprizine, metoclo-

pramide, metronidazole, midazolam, milri- Plaquenil
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sonality changes, psychoses. EENT:Classification
keratopathy, ototoxicity, retinopathy, tinnitus,Therapeutic: antimalarials, antirheumatics
visual disturbances. CV: ECG changes, hypoten-(DMARDs)
sion. GI: abdominal cramps, anorexia, diar-

Pregnancy Category C rhea, epigastric discomfort, nausea, vomiting,
hepatic failure. Derm: bleaching of hair, alope-
cia, hyperpigmentation, photosensitivity, Ste-Indications
vens-Johnson syndrome. Hemat:Suppression/chemoprophylaxis of malaria.
AGRANULOCYTOSIS, APLASTIC ANEMIA, leukopenia,Treatment of severe rheumatoid arthritis/sys-
thrombocytopenia. Neuro: neuromyopathy, pe-temic lupus erythematosus.
ripheral neuritis.Action HInteractionsInhibits protein synthesis in susceptible organ-
Drug-Drug: May � the risk of hepatotoxicityisms by inhibiting DNA and RNA polymerase.
when administered with hepatotoxic drugs.Therapeutic Effects: Death of plasmodia re-
May � the risk of hematologic toxicity whensponsible for causing malaria. Also has anti-in-
administered with penicillamine. May � riskflammatory properties.
of dermatitis when administered with other

Pharmacokinetics agents having dermatologic toxicity. May
Absorption: Highly variable (31–100%) fol- � serum titers of rabies antibody when given
lowing oral administation. concurrently with human diploid cell rabies
Distribution: Widely distributed; high concen- vaccine. Urinary acidifiers may � renal ex-
trations in RBCs; crosses the placenta; excreted cretion. May � serum levels of digoxin.
into breast milk.

Route/DosageMetabolism and Excretion: Partially metabo-
Antimalarial doses expressed as mg of base;lized by the liver to active metabolites; partially
antirheumatic and lupus doses expressed as mgexcreted unchanged by the kidneys.
of hydroxychloroquine sulfate (200 mg hydrox-Half-life: 72–120 hr.
ychloroquine sulfate = 155 mg of hydroxychlo-
roquine base).TIME/ACTION PROFILE (blood levels)
Malaria

ROUTE ONSET PEAK DURATION
PO (Adults): Suppression or chemoprophy-

PO rapid† 1–2 hr days–weeks laxis—310 mg once weekly; start 1–2 wk prior
to entering malarious area; continue for 4 wk af-†Onset of antirheumatic action may take 6 wk
ter leaving area. Treatment—620 mg, then 310Contraindications/Precautions mg at 6 hr, 24 hr, and 48 hr after initial dose.Contraindicated in: Hypersensitivity to hy- PO (Children): Suppression or chemopro-droxychloroquine or chloroquine; Previous vi- phylaxis—5 mg/kg once weekly; start 1–2 wksual damage from hydroxychloroquine or chlo- prior to entering malarious area; continue for 4roquine. wk after leaving area. Treatment—10 mg/kgUse Cautiously in: Concurrent use of hepato- initially, then 5 mg/kg at 6–8 hr, 24 hr, and 48

toxic drugs; History of liver disease or alcohol- hr after initial dose.
ism or renal impairment; Severe neurological

Rheumatoid Arthritisdisorders; Severe blood disorders; Retinal or vi-
PO (Adults): 400–600 mg once daily initially,sual field changes; G6PD deficiency; Psoriasis;
maintenance 200–400 mg/day divided 1–2Bone marrow depression; Obesity (determine
times/day.dose by ideal body weight); Pregnancy or lacta-
PO (Children): 3–5 mg/kg/day divided 1–2tion (avoid use unless treating/preventing mala-
times/day to a maximum of 400 mg/day; not toria or treating amebic abscess); Children (long-
exceed 7 mg/kg/day.term use increased sensitivity to effects).
Systemic Lupus ErythematosusAdverse Reactions/Side Effects

CNS: SEIZURES, aggressiveness, anxiety, apathy, PO (Adults): 400 mg once or twice daily,
confusion, fatigue, headache, irritability, per- maintenance 200–400 mg/day.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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PO (Children): 3–5 mg/kg/day divided 1–2 ● Caution patient to keep hydroxychloroquine
out of reach of children; fatalities have oc-times/day to a maximum of 400 mg/day; not to
curred with ingestion of 3 or 4 tablets.exceed 7 mg/kg/day.

● Explain need for periodic ophthalmic examsAvailability for patients on prolonged high-dose therapy.
Tablets: 200 mg (155-mg base). Advise patient that the risk of ocular damage

may be decreased by the use of dark glassesNURSING IMPLICATIONS in bright light. Protective clothing and sun-
screen should also be used to reduce risk ofAssessment
dermatoses.

● Assess deep tendon reflexes periodically to
● Advise patient to notify health care profes-determine muscle weakness. Therapy may be

sional promptly if sore throat, fever, unusualdiscontinued should this occur.
bleeding or bruising, blurred vision, visual

● Patients on prolonged high-dose therapy
changes, ringing in the ears, difficulty hear-should have eye exams prior to and every 3–6 ing, or muscle weakness occurs.

mo during therapy to detect retinal damage.
● Malaria Prophylaxis: Review methods of

● Malaria or Lupus Erythematosus: Assess minimizing exposure to mosquitoes with pa-
patient for improvement in signs and symp- tients receiving hydroxychloroquine prophy-
toms of condition daily throughout course of lactically (use repellent, wear long-sleeved
therapy. shirt and long trousers, use screen or

● Rheumatoid Arthritis: Assess patient netting).
monthly for pain, swelling, and range of ● Advise patient to notify health care profes-

sional if fever develops while traveling ormotion.
within 2 mo of leaving an endemic area.● Lab Test Considerations: Monitor CBC

● Rheumatoid Arthritis: Instruct patient toand platelet count periodically throughout
contact health care professional if no im-therapy. May cause decreased RBC, WBC, and
provement is noticed within a few days. Treat-platelet counts. If severe decreases occur that
ment for rheumatoid arthritis may require upare not related to the disease process, hy-
to 6 mo for full benefit.droxychloroquine should be discontinued.

Evaluation/Desired OutcomesPotential Nursing Diagnoses
● Prevention or resolution of malaria.Risk for infection (Indications)
● Improvement in signs and symptoms of rheu-

Chronic pain (Indications) matoid arthritis.
● Improvement in symptoms of lupus erythe-Implementation

matosus.● PO: Administer with milk or meals to mini-
mize GI distress.

● Tablets may be crushed and placed inside hydrOXYzine (hye-drox-i-zeen)empty capsules for patients with difficulty
�Apo-Hydroxyzine, Atarax, Hy-swallowing. Contents of capsules may also be zine-50, �Multipax, �Novohy-mixed with a teaspoonful of jam, jelly, or Jell- droxyzin, VistarilO prior to administration.
Classification● Malaria Prophylaxis: Hydroxychloroquine
Therapeutic: antianxiety agents, antihista-therapy should be started 2 wk prior to po-
mines, sedative/hypnoticstential exposure and continued for 4–6 wk af-

ter leaving the malarious area. Pregnancy Category C
Patient/Family Teaching

Indications● Instruct patient to take medication exactly as
Treatment of anxiety. Preoperative sedation. An-directed and continue full course of therapy
tiemetic. Antipruritic. May be combined witheven if feeling better. Missed doses should be
opioid analgesics.taken as soon as remembered unless it is al-

most time for next dose. Do not double doses. Action
● Advise patients to avoid use of alcohol while Acts as a CNS depressant at the subcortical level

taking hydroxychloroquine. of the CNS. Has anticholinergic, antihistaminic,
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and antiemetic properties. Blocks histamine 1 Drug-Natural Products: Concomitant use of
receptors. Therapeutic Effects: Sedation. Re- kava kava, valerian, or chamomile can �
lief of anxiety. Decreased nausea and vomiting. CNS depression. � anticholinergic effects with
Decreased allergic symptoms associated with angel’s trumpet, jimson weed, and sco-
release of histamine, including pruritus. polia.
Pharmacokinetics Route/Dosage
Absorption: Well absorbed following PO/IM PO (Adults): Antianxiety—25–100 mg 4
administration. times/day, not to exceed 600 mg/day. Preopera-
Distribution: Unknown. tive sedation—50–100 mg single dose. Anti-
Metabolism and Excretion: Completely me- pruritic—25 mg 3–4 times daily.
tabolized by the liver; eliminated in the feces via PO (Children):—2 mg/kg/day divided q 6–8 Hbiliary excretion. hr.
Half-life: 3 hr. IM (Adults): Preoperative sedation—25–

100 mg single dose. Antiemetic, adjunct toTIME/ACTION PROFILE (sedative, antiemet-
opioid analgesics—25–100 mg q 4–6 hr asic, antipruritic effects)
needed.

ROUTE ONSET PEAK DURATION IM (Children): 0.5–1 mg/kg q 4–6 hr as
needed.PO 15–30 min 2–4 hr 4–6 hr

IM 15–30 min 2–4 hr 4–6 hr Availability (generic available)
Tablets: 10 mg, 25 mg, 50 mg, 100 mg. Cap-Contraindications/Precautions
sules: �10 mg, 25 mg, 50 mg, 100 mg. Syrup:Contraindicated in: Hypersensitivity; OB: Po-
10 mg/5 ml. Oral suspension: 25 mg/5 ml.tential for congenital defects (oral clefts and hy-
Injection: 25 mg/ml, 50 mg/ml.poplasia of cerebral hemisphere; Lactation:

Safety not established. NURSING IMPLICATIONSUse Cautiously in: Severe hepatic dysfunction;
OB: Has been used safely during labor; Pedi: In- Assessment
jection contains benzyl alcohol, which can ● Assess patient for profound sedation and pro-
cause potentially fatal gasping syndrome in neo- vide safety precautions as indicated (side
nates; Geri: Appears on Beers list. Geriatric pa- rails up, bed in low position, call bell within
tients are more susceptible to adverse reactions reach, supervision of ambulation and trans-
due to anticholinergic effects; dosage reduction fer). Geri: Older adults are more sensitive to
recommended. CNS and anticholinergic effects (delirium,

acute confusion, dizziness, dry mouth,Adverse Reactions/Side Effects
blurred vision, urinary retention, constipa-CNS: drowsiness, agitation, ataxia, dizziness,
tion, tachycardia). Monitor for drowsiness,headache, weakness. Resp: wheezing. GI: dry
agitation, over sedation, and other systemicmouth, bitter taste, constipation, nausea. GU:
side effects. Assess falls risk and implementurinary retention. Derm: flushing. Local: pain
prevention strategies.at IM site, abscesses at IM sites. Misc: chest

● Anxiety: Assess mental status (orientation,tightness.
mood, and behavior).Interactions

● Nausea and Vomiting: Assess degree ofDrug-Drug: Additive CNS depression with oth-
nausea and frequency and amount of emesis.er CNS depressants, including alcohol, anti-

● Pruritus: Assess degree of itching and char-depressants, antihistamines, opioid anal-
acter of involved skin.gesics, and sedative/hypnotics. Additive

● Lab Test Considerations: May causeanticholinergic effects with other drugs pos-
false-negative skin test results using allergensessing anticholinergic properties, includ-
extracts. Discontinue hydroxyzine at least 72ing antihistamines, antidepressants, atro-
hr before test.pine, haloperidol, phenothiazines,

Potential Nursing Diagnosesquinidine, and disopyramide. Can antago-
nize the vasopressor effects of epinephrine. Anxiety (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



646 hyoscyamine

Impaired skin integrity (Indications) ● If used for anxiety, advise patient that psycho-
therapy is beneficial in addressing sources ofRisk for injury (Side Effects)
anxiety and improving coping skills.Ineffective coping (Side Effects)

● Teach other methods to decrease anxiety,Implementation
such as increased exercise, support groups,

● Do not confuse hydroxyzine with hydralazine
and relaxation techniques.or Atarax (hydroxyzine) with Ativan (lor-

Evaluation/Desired Outcomesazepam).
● Decrease in anxiety.● PO: Tablets may be crushed and capsules
● Relief of nausea and vomiting.opened and administered with food or fluids
● Relief of pruritus.for patients having difficulty swallowing.
● Sedation when used as a sedative/hypnotic.● Shake suspension well before administration.

● IM: Administer only IM deep into well-devel-
oped muscle, preferably with Z-track tech- hyoscyaminenique. Injection is extremely painful. Do not

(hi-oh-si-a-meen)use deltoid site. If must be administered to
Anaspaz, A-Spas S/L, Cystospaz,children, midlateral muscles of the thigh are
Cystospaz-M, Donnamar, ED-preferred. Significant tissue damage, necro-
SPAZ, Gastrosed, Levsinex,sis, and sloughing may result from subcut or
Levsin, Levbid, L-hyoscyamine,intra-arterial injections. Hemolysis may result
NuLevfrom IV injections. Rotate injection sites fre-

quently. Classification
Therapeutic: antispasmodics● Syringe Compatibility: atropine, butorpha-
Pharmacologic: anticholinergicsnol, chlorpromazine, cimetidine, codeine, di-

phenhydramine, doxapram, droperidol, fen-
Pregnancy Category C

tanyl, fluphenazine, glycopyrrolate, hydro-
morphone, lidocaine, meperidine, metoclo- Indicationspramide, midazolam, morphine, nalbuphine, Control of gastric secretion, visceral spasm, hy-oxymorphone, pentazocine, perphenazine, permotility in spastic colitis, spastic bladder, py-
procaine, prochlorperazine, promethazine, lorospasm, and related abdominal cramps. De-
scopolamine, sufentanil. creases symptoms of various functional

● Syringe Incompatibility: dimenhydrinate, intestinal disorders including mild dysenteries,
haloperidol, heparin, ketorolac, pentobarbi- diverticulitis, infant colic, biliary and renal col-
tal, ranitidine. ic. Adjunctive therapy in peptic ulcer disease, ir-

Patient/Family Teaching ritable bowel syndrome, neurogenic bowel dis-
turbances. Decreases pain and hypersecretion● Instruct patient to take medication exactly as
associated with pancreatitis. Relief of symptomsdirected. Missed doses should be taken as
of acute rhinitis. Decreases rigidity and tremorssoon as remembered unless it is almost time
associated with parkinsonism and controls re-for next dose; do not double doses.
lated sialorrhea and hyperhidrosis. May also be● May cause drowsiness or dizziness. Caution
used to manage anticholinesterase poisoning.patient to avoid driving and other activities re-
Management of cystitis or renal colic. Manage-quiring alertness until response to medica-
ment of some forms of heart block due to vagaltion is known. Geri: Warn patients or caregiv-
activity. IM, IV, Subcut Facilitation of diagnos-ers that older adults are at increased risk for
tic hypotonic duodenography; may also in-CNS effects and falls.
crease radiologic visibility of the kidneys. Pre-● Advise patient to avoid concurrent use of al-
operative administration decreases secretionscohol or other CNS depressants with this
and blocks bradycardia associated with somemedication.
forms of anesthesia and related surgical agents.

● Inform patient that frequent mouth rinses,
good oral hygiene, and sugarless gum or can- Action
dy may help decrease dry mouth. If dry mouth Inhibits the muscarinic effect of acetylcholine in
persists for more than 2 wk, consult dentist smooth muscle, secretory glands and the CNS.
about saliva substitute. Small doses decrease salivary and bronchial
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secretions and decrease sweating; intermediate insomnia, lightheadedness (IM, IV, subcut),
doses dilate the pupil, inhibit accommodation, nervousness. EENT: blurred vision, cycloplegia,
increase heart rate (vagolytic action); large increased intraocular pressure, mydriasis, pho-
doses decrease GI and GU motility, further in- tophobia. CV: palpitations, tachycardia. GI: dry
crease in dose decreases gastric acid secretion. mouth, altered taste perception, bloated feeling,
Therapeutic Effects: Decreased secretions constipation, nausea, paralytic ileus, vomiting.
with decreased GI and GU symptomatology. In- GU: erectile dysfunction, urinary hesitancy/re-
creased heart rate. tention. Derm: decreased sweating, urticaria.

Local: local irritation (IM, IV, subcut). Misc:Pharmacokinetics
allergic reactions including ANAPHYLAXIS, feverAbsorption: Well absorbed; food does not af-
(especially in children), suppression of lacta-fect absorption. Htion.Distribution: Crosses the placenta and blood-

brain barrier; enters breast milk. Interactions
Metabolism and Excretion: Excreted mostly Drug-Drug: Concurrent administration with
unchanged by the kidneys. amantadine � anticholinergic side effects
Half-life: 3.5 hr. (may require dose reduction). � effects of

atenolol. Concurrent use with phenothi-TIME/ACTION PROFILE (GI effects)
azines may result in � effect of phenothiazine
and � anticholinergic side effects (dose reduc-ROUTE ONSET PEAK DURATION
tion may be necessary). � anticholinergic sidePO 20–30 min unknown 4–6 hr
effects with tricyclic antidepressants.IM, IV, 2–3 min unknown 4–6 hr

subcut Route/Dosage
PO, SL (Adults): 0.125–0.25 mg 3–4 timesContraindications/Precautions
daily or 0.375–0.75 mg as sustained releaseContraindicated in: Hypersensitivity; Angle-
form every 12 hr.closure glaucoma; synechiae; Tachycardia or
PO (Children 2–<12 yr): orally disintegrat-unstable cardiovascular status; GI obstructive
ing tablets (NuLev)—0.0625–0.125 mg (1/2–disease, paralytic ileus, intestinal atony, severe
1 tablet)every 4 hr, up to 6 times/day.ulcerative colitis; Obstructive uropathy; Myas-
PO (Children 34–36 kg): 125–187 mcg ev-thenia gravis; Lactation; Products containing
ery 4 hr as needed.benzyl alcohol should not be used in newborn
PO (Children 22.7–33 kg): 94–125 mcg ev-or immature infants; Some products contain al-
ery 4 hr as needed.cohol, sulfites, or tartrazine and should be
PO (Children 13.6–22.6 kg): 63 mcg every 4avoided in patients with known intolerance/hy-
hr as needed.persensitivity; Phenylketonuria (NuLev contains
PO (Children 9.1–13.5 kg): 31.3 mcg everyaspartame).
4 hr as needed.Use Cautiously in: History of cardiovascular

disease including CHF, arrhythmias, hyperten- PO (Children 6.8–9 kg): 25 mcg every 4 hr as
sion, tachycardia, or coronary artery disease; needed.
Renal disease or prostatic hyperplasia; Hepatic PO (Children 4.5–6.7 kg): 18.8 mcg every 4
disease, early ileus, or reflux esophagitis; Auto- hr as needed.
monic neuropathy; Hyperthyroidism; Geri: Ap- PO (Children 3.4–4.4 kg): 15.6 mcg every 4
pears on Beers list. Geriatric patients have in- hr as needed.
creased sensitivity to anticholinergics.; Infants, PO (Children 2.3–3.3 kg): 12.5 mcg every 4
small children, blondes, Down’s syndrome, hr as needed.
brain damage, or spastic paralysis (increased IM, IV, Subcut (Adults): Gastrointestinal
sensitivity); Pregnancy (may cause fetal tachy- anticholinergic—0.25–0.5 mg 3–4 times daily
cardia; safety not established). as needed; preoperative prophylaxis of secre-

tions—0.5 mg or 0.005 mg/kg 30–60 min be-Adverse Reactions/Side Effects
fore anesthesia; antiarrhythmic—0.125 mg IVCNS: confusion/excitement (especially in geri-

atric patients), dizziness, flushing, headache, repeated as needed; cholinergic adjunct (cu-

� = Canadian drug name.
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rariform block)—0.2 mg for each 1 mg of ● May cause drowsiness. Caution patients to
avoid driving or other activities requiringneostigmine.
alertness until response to medication isIM, IV, Subcut (Children ≥2 yr): preopera-
known.tive prophylaxis of secretions—0.005 mg/kg

● Instruct patient that oral rinses, sugarless30–60 min before anesthesia.
gum or candy, and frequent oral hygiene mayAvailability (generic available) help relieve dry mouth.Tablets: 0.125 mg, 0.15 mg. Sublingual tab-

● Caution patients that hyoscyamine impairs
lets: 0.125 mg, 0.375 mg. Orally-disintegrat- heat regulation. Strenuous activity in a hot en-
ing tablets (contains aspartame) (mint): vironment may cause heat stroke.
0.125 mg. Extended-release tablets: 0.375

● Instruct patient to consult health care profes-
mg. Timed-release capsules: 0.375 mg. So- sional before taking any Rx, OTC, or herbal
lution (drops) (orange): 0.125 mg/ml. Elix- products concurrently with hyoscyamine.
ir (orange): 0.125 mg/5 ml. Injection: 0.5

● Inform male patients with benign prostatic
mg/ml. hyperplasia that hyoscyamine may cause uri-

nary hesitancy and retention. Changes in uri-
NURSING IMPLICATIONS nary stream should be reported to health care

professional.Assessment
● Assess vital signs and ECG tracings frequently Evaluation/Desired Outcomes

during IV drug therapy. Report any significant ● Increase in heart rate.
changes in heart rate or blood pressure, or ● Dryness of mouth.

● Reversal of muscarinic effects.increased ventricular ectopy or angina to
physician promptly.

● Monitor intake and output ratios in elderly or HIGH ALERT
surgical patients because hyoscyamine may

HYPOGLYCEMIC AGENTS,cause urinary retention
ORAL● Assess patients routinely for abdominal dis-

tention and auscultate for bowel sounds. If glimepiride (glye-me-pye-ride)
constipation becomes a problem, increasing Amaryl, �Apo-Glimepiride, �Co-
fluids and adding bulk to the diet may help al- Glimepiride
leviate constipation.

glipiZIDE (glip-i-zide)● Toxicity and Overdose: If overdose oc-
Glucotrol, Glucotrol XLcurs, physostigmine is the antidote.
glyBURIDE (glye-byoo-ride)Potential Nursing Diagnoses
�Apo-Glyburide, DiaBeta, �Dom-Decreased cardiac output (Indications)
Glyburide, �Euglucon, �Gen-Impaired oral mucous membrane (Side Effects)
Glybe, Glynase PresTab, Mi-Constipation (Side Effects)
cronaseImplementation

● Do not confuse Levbid (hyoscyamine) with Classification
Therapeutic: antidiabeticsLithobid (lithium) Lopid (gemfibrozil) or
Pharmacologic: sulfonylureasLorabid (loracarbef).

● PO: Oral doses are usually given 30 min be- Pregnancy Category B (glyburide [Mi-
fore meals.

cronase, Glynase PresTab]), C (glimepi-
IV Administration ride, glipizide, and glyburide [Diabeta])

● Direct IV: Diluent: May give IV undiluted
or dilute in 10 mL of sterile water. Rate: No Indications
rate information available, give slowly. Control of blood glucose in type 2 diabetes mel-

litus when diet therapy fails. Require some pan-Patient/Family Teaching
creatic function.

● Instruct patient to take exactly as directed.
Take missed doses as soon as remembered Action
unless almost time for next dose. Do not dou- Lower blood glucose by stimulating the release
ble doses. of insulin from the pancreas and increasing the
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Interactionssensitivity to insulin at receptor sites. May also
Drug-Drug: Effectiveness may be � by con-decrease hepatic glucose production. Thera-
current use of diuretics, corticosteroids,peutic Effects: Lowering of blood glucose in
phenothiazines, oral contraceptives, es-diabetic patients.
trogens, thyroid preparations, phenytoin,Pharmacokinetics
niacin, sympathomimetics, and isoniazid.Absorption: All agents are well absorbed after
Alcohol, androgens (testosterone), chlor-oral administration.
amphenicol, MAO inhibitors, NSAIDs, sali-Distribution: Glyburide—reaches high con-
cylates, sulfonamides, and warfarin may �centrations in bile and crosses the placenta.
risk of hypoglycemia. Fluoroquinolones mayProtein Binding: Glimepiride –99.5%, glip-
� effects of glyburide. Concurrent use withizide 99%, glyburide 99%,. Hwarfarin may alter the response to both agentsMetabolism and Excretion: All agents are
(� effects of both initially, then � activity);mostly metabolized by the liver. Glimepiride—
close monitoring recommended during anyconverted to a metabolite with some hypoglyce-
changes in dosage. Beta blockers may maskmic activity.
the signs and symptoms of hypoglycemia.Half-life: Glimepiride—5–9.2; glipizide—
Route/Dosage2.1–2.6 hr; glyburide—10 hr.

GlimepirideTIME/ACTION PROFILE (hypoglycemic ac-
tivity) PO (Adults): 1–2 mg once daily initially; may

� q 1–2 wk up to 8 mg/day (usual range 1–4
ROUTE ONSET PEAK DURATION mg/day).
Glimepiride unknown 2–3 hr 24 hr PO (Geriatric Patients): 1 mg/day initially.
Glipizide 15–30 min 1–2 hr up to 24 hr

GlipizideGlyburide 45–60 min 1.5–3 hr 24 hr

PO (Adults): 5 mg/day initially, may be � by
Contraindications/Precautions 2.5–5 mg/day at weekly intervals as needed;
Contraindicated in: Hypersensitivity; Hyper- maximum dose = 40 mg/day (immediate-re-
sensitivity with sulfonamides (cross-sensitivity lease), 20 mg/day (XL); XL dosage form is given
may occur); Type 1 diabetes; Diabetic coma or once daily. Doses >15 mg/day should be given
ketoacidosis. as 2 divided doses of immediate-release tablets
Use Cautiously in: Geri: Elderly (� sensitivity; (not XL).
dosage reduction may be required); Renal or PO (Geriatric Patients): 2.5 mg/day initially.
hepatic dysfunction (� risk of hypoglycemia);

GlyburideInfection, trauma, or surgery (may alter re-
quirements for control of blood glucose); Im- The nonmicronized formulation (Diabeta or
paired pituitary, or adrenal function; Prolonged Micronase) cannot be used interchangeably
nausea or vomiting; Debilitated or malnour- with the micronized formulation (Glynase
ished patients (� risk of hypoglycemia); OB, PresTab)
Lactation: Pregnancy or lactation (safety not es- PO (Adults): DiaBeta/Micronase (nonmi-
tablished; insulin recommended during preg- cronized)—2.5–5 mg once daily initially; may
nancy); Pedi: Children (safety and effectiveness be � by 2.5–5 mg/day at weekly intervals
not established). (range 1.25–20 mg/day). Glynase PresTab
Adverse Reactions/Side Effects (micronized)—1.5–3 mg/day initially; may be
CNS: dizziness, drowsiness, headache, � by 1.5 mg/day at weekly intervals (range
weakness. GI: constipation, cramps, diarrhea, 0.75–12 mg/day; doses >6 mg/day should be
drug-induced hepatitis, heartburn, increased given as divided doses).
appetite, nausea, vomiting. Derm: photosensi- PO (Geriatric Patients): DiaBeta/Micronase
tivity, rashes. Endo: hypoglycemia. F and E: hy- (nonmicronized)—1.25 mg/day initially; may
ponatremia. Hemat: APLASTIC ANEMIA, agranulocy- be � by 2.5 mg/day at weekly intervals. Gly-
tosis, leukopenia, pancytopenia, nase PresTab (micronized)—0.75 mg/day;
thrombocytopenia. may be � by 1.5 mg/day at weekly intervals.

� = Canadian drug name.
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Availability ● High Alert: Several oral hypoglycemic
agents are subject to sound-alike or look-Glimepiride
alike confusion: Do not confuse glipizide withTablets: 1 mg, 2 mg, 4 mg. In combination
glyburide. Do not confuse Glucotrol with Glu-with: pioglitazone (Duetact); rosiglitazone (A-
cotrol XL. Do not confuse micronase (glybu-vandaryl) See Appendix B.
ride) with Micro-K (potassium).Glipizide

● Patients stabilized on a diabetic regimen whoTablets: 5 mg, 10 mg. Cost: Generic—5 mg
are exposed to stress, fever, trauma, infec-$16.65/100, 10 mg $12.22/100. Extended-re-
tion, or surgery may require administrationlease tablets: 2.5 mg, 5 mg, 10 mg. Cost: Gen-
of insulin.eric—2.5 mg $32.97/90, 5 mg $32.97/90, 10

● To convert from other oral hypoglycemicmg $59.97/90. In combination with: met-
agents, gradual conversion is not required.formin (Metaglip); see Appendix B.
For insulin dosage of less than 20 units/day,Glyburide
change to oral hypoglycemic agents can beTablets: 1.25 mg, 2.5 mg, 5 mg. Micronized
made without gradual dose adjustment. Pa-tablets: 1.5 mg, 3 mg, 6 mg. In combination
tients taking 20 or more units/day shouldwith: metformin (Glucovance). See Appendix
convert gradually by receiving oral agent andB.
a 25–30% reduction in insulin dose every day

NURSING IMPLICATIONS or every 2nd day with gradual insulin dose re-
duction as tolerated. Monitor serum or urineAssessment glucose and ketones at least 3 times/day dur-

● Observe for signs and symptoms of hypogly-
ing conversion.cemic reactions (sweating, hunger,

● PO: May be administered once in the morn-weakness, dizziness, tremor, tachycardia,
ing with breakfast or divided into 2 doses.anxiety).

● Administer glipizide 30 min before a meal.
● Assess patient for allergy to sulfonamides.

● Do not administer nonmicronized glyburide
● Patients on concurrent beta-blocker therapy

with a meal high in fat. Micronized glyburidemay have very subtle signs of hypoglycemia.
cannot be substituted for nonmicronized● Lab Test Considerations: Monitor serum
glyburide. These preparations are not equiv-glucose and glycosylated hemoglobin period-
alent.ically during therapy to evaluate effectiveness

of treatment. Patient/Family Teaching
● Monitor CBC periodically during therapy. Re- ● Instruct patient to take medication at same

port � in blood counts promptly. time each day. Take missed doses as soon as
● May cause an � in AST, LDH, BUN, and se- remembered unless almost time for next

rum creatinine. dose. Do not take if unable to eat.
● Toxicity and Overdose: Overdose is man-

● Explain to patient that this medication con-
ifested by symptoms of hypoglycemia. Mild trols hyperglycemia but does not cure diabe-
hypoglycemia may be treated with adminis- tes. Therapy is long term.
tration of oral glucose. Severe hypoglycemia

● Review signs of hypoglycemia and hypergly-
should be treated with IV D50W followed by cemia with patient. If hypoglycemia occurs,
continuous IV infusion of more dilute dex- advise patient to take a glass of orange juicetrose solution at a rate sufficient to keep se- or 2–3 tsp of sugar, honey, or corn syrup dis-rum glucose at approximately 100 mg/dl. solved in water or an appropriate number of

Potential Nursing Diagnoses glucose tablets and notify health care profes-
Imbalanced nutrition: more than body require- sional.
ments (Indications) ● Encourage patient to follow prescribed diet,
Noncompliance (Patient/Family Teaching) medication, and exercise regimen to prevent

hypoglycemic or hyperglycemic episodes.Implementation
● Instruct patient in proper testing of serum● High Alert: Accidental administration of

glucose and ketones. These tests should beoral hypoglycemic agents to non-diabetic
closely monitored during periods of stress oradults and children has resulted in serious
illness and health care professional notified ifharm or death. Before administering, con-

firm that patient has type 2 diabetes. significant changes occur.
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● May occasionally cause dizziness or drowsi- ● Advise patient to inform health care profes-
sional of medication regimen before treat-ness. Caution patient to avoid driving or other
ment or surgery.activities requiring alertness until response to

● Advise patient to carry a form of sugar (sugarmedication is known.
packets, candy) and identification describing● Caution patient to avoid other medications,
disease process and medication regimen atespecially alcohol, while on this therapy with-
all times.out consulting health care professional.

● Advise patient to notify health care profes-● Concurrent use of alcohol may cause a disul-
sional promptly if unusual weight gain, swell-firam-like reaction (abdominal cramps, nau-
ing of ankles, drowsiness, shortness ofsea, flushing, headaches, and hypoglycemia).
breath, muscle cramps, weakness, sore● Insulin is the recommended method of con- Hthroat, rash, or unusual bleeding or bruisingtrolling blood glucose during pregnancy.
occurs.Counsel female patients to use a form of con-

● Emphasize the importance of routine follow-traception other than oral contraceptives and
up exams.to notify health care professional promptly if

pregnancy is planned or suspected. Evaluation/Desired Outcomes
● Caution patient to use sunscreen and protec- ● Control of blood glucose levels without the

tive clothing to prevent photosensitivity re- appearance of hypoglycemic or hyperglycem-
actions. ic episodes.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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antacids � absorption (ibandronate shouldibandronate (i-ban-dro-nate) be taken 60 min before). Concurrent use of
Boniva NSAIDs including aspirin, may � risk of gas-

tric irritation.Classification
Drug-Food: Milk and other foods � ab-Therapeutic: bone resorption inhibitors

Pharmacologic: biphosphonates sorption.

Route/DosagePregnancy Category C
PO (Adults): 2.5 mg once daily or 150 mg
once monthly.Indications
IV (Adults): 3 mg every 3 months.Treatment/prevention of postmenopausal os-

teoporosis. Availability
Tablets: 2.5 mg, 150 mg. Cost: 150 mgAction I$254.00/3. Injection: 3 mg/3 mL in prefilledInhibits resorption of bone by inhibiting osto-
single-use syringe.clast activity. Therapeutic Effects: Reversal/

prevention of progression of osteoporosis with NURSING IMPLICATIONSdecreased fractures.
AssessmentPharmacokinetics
● Osteoporosis: Assess patients for low boneAbsorption: 0.6% absorbed following oral ad-

mass before and periodically during therapy.ministration (significantly decreased by food).
● Lab Test Considerations: Assess serumDistribution: Rapidly binds to bone.

calcium before and periodically during thera-Protein Binding: 90.9–99.5%.
py. Hypocalcemia and vitamin D deficiencyMetabolism and Excretion: 50–60% excret-
should be treated before initiating ibandro-ed in urine; unabsorbed drug is eliminated in
nate therapy.feces.

● May cause � total alkaline phosphataseHalf-life: PO—10–60 hr; IV—4.6–25.5 hrs.
levels.

● May cause hypercholesterolemia.TIME/ACTION PROFILE

Potential Nursing DiagnosesROUTE ONSET PEAK DURATION
Risk for injury (Indications)

PO unknown 0.5–2 hr up to 1 mo
ImplementationIV unknown 3 hr up to 3 mo
● PO: Administer first thing in the morning with

Contraindications/Precautions 6–8 oz plain water 30 min before other medi-
Contraindicated in: Hypersensitivity; Uncor- cations, beverages, or food.
rected hypocalcemia; Inability to stand/sit up- ● Once-monthly tablet should be adminis-
right for at least 60 min; CCr <30 ml/min. tered on the same date each month.
Use Cautiously in: Geri: Consider age-related IV Administration
decreases in body mass, renal and hepatic func-

● IV: Administer using prefilled syringe. Do not
tion, concurrent disease states and drug thera- administer solution that is discolored or con-
py; Concurrent use of NSAIDs or aspirin; OB: tain particulate matter. Administer IV only;
Pregnancy (use only if potential benefit out- other routes may cause tissue damage. Rate:
weighs risks to mother and fetus); OB: Lacta- Administer as a 15–30 second bolus.
tion; Pedi: Children <18 yr (safety not estab-

● Y-Site Incompatibility: Do not administer
lished). with calcium-containing solutions or other IV
Adverse Reactions/Side Effects drugs.
GI: diarrhea, dyspepsia, esophagitis, esopha- Patient/Family Teaching
geal/gastric ulcer. MS: injection site reactions,

● Advise patient to eat a balanced diet and con-
pain in arms/legs. sult health care professional about the need
Interactions for supplemental calcium and vitamin D. Wait
Drug-Drug: Calcium, aluminum, magne- at least 60 min after administration before
sium, and iron-containing products, including taking supplemental calcium and vitamin D.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Encourage patient to participate in regular Classification
exercise and to modify behaviors that in- Therapeutic: antipyretics, antirheumatics,
crease the risk of osteoporosis (stop smok- nonopioid analgesics, nonsteroidal anti-in-
ing, reduce alcohol consumption). flammatory agents

Pharmacologic: nonopioid analgesics● Advise female patient to notify health care
professional if pregnancy is planned or sus-

Pregnancy Category B (first trimester)pected or if she is breastfeeding.
● PO: Instruct patient on the importance of tak-

Indicationsing as directed, first thing in the morning, 60
Mild to moderate pain or dysmenorrhea. In-min before other medications, beverages, or
flammatory disorders including: Rheumatoidfood. Ibandronate should be taken with 6–8
arthritis (including juvenile), Osteoarthritis.oz plain water (mineral water, orange juice,
Lowering of fever. Unlabeled uses: Slows pro-coffee, and other beverages decrease absorp-
gression of lung disease in cystic fibrosis pa-tion). Do not chew or suck on tablet. If a dose tients >5 yrs of age (high doses).is missed, skip dose and resume the next
Actionmorning; do not double doses or take later in
Inhibits prostaglandin synthesis. Therapeuticthe day. If a once-monthly dose is missed and
Effects: Decreased pain and inflammation. Re-the next scheduled dose is >7 days away, take
duction of fever.in the morning following the date it is remem-

bered. Resume original schedule the follow- Pharmacokinetics
ing month. If the next dose is <7 days away, Absorption: Well absorbed (80%) from the GI
omit dose and take next scheduled dose. Do tract.

Distribution: Does not enter breast milk innot discontinue without consulting health
significant amounts.care professional.
Protein Binding: 99%.● Caution patient to remain upright for 60 min
Metabolism and Excretion: Mostly metabo-following dose to facilitate passage to stom-
lized by the liver; small amounts (1%) excretedach and minimize risk of esophageal irri-
unchanged by the kidneys.tation.
Half-life: Children: 1–2 hr; Adults: 2–4 hr.● IV: Advice patient that IV doses should not be

administered sooner that every 3 months. If a TIME/ACTION PROFILE
dose is missed, have health care professional
administer as soon as possible; next injection ROUTE ONSET PEAK DURATION
should be scheduled 3 months from last in- PO (antipy- 0.5–2.5 hr 2–4 hr 6–8 hr
jection. retic)

PO (anal- 30 min 1–2 hr 4–6 hrEvaluation/Desired Outcomes gesic)
● Prevention of or decrease in the progression PO (anti-in- 7 days 1–2 wk unknown

of osteoporosis in postmenopausal women. flammatory)

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-ibuprofen, oral
sensitivity may exist with other NSAIDs, includ-(eye-byoo-proe-fen)
ing aspirin; Active GI bleeding or ulcer disease;�Actiprofen, Advil, Advil Migraine
Chewable tablets contain aspartame and shouldLiqui-Gels, �Apo-Ibuprofen, Chil-
not be used in patients with phenylketonuria;dren’s Advil, Children’s Motrin,
Peri-operative pain from coronary artery bypassExcedrin IB, Genpril, Haltran, Ju- graft (CABG) surgery.nior Strength Advil, Menadol, Me- Use Cautiously in: Cardiovascular diseasedipren, Midol Maximum Strength (may � risk of cardiovascular events); Renal

Cramp Formula, Motrin, Motrin or hepatic disease, dehydration, or patients on
Drops, Motrin IB, Motrin Junior nephrotoxic drugs (may � risk of renal toxici-
Strength, Motrin Migraine Pain, ty); Aspirin triad patients (asthma, nasal polyps,
�Novo-Profen, Nu-Ibuprofen, and aspirin intolerance); can cause fatal ana-
Nuprin, PediaCare Children’s phylactoid reactions; Geri: Increased risk of ad-
Fever verse reactions secondary to age-related de-
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crease in renal and hepatic function, concurrent pyretic—200–400 mg q 4–6 hr (not to exceed
1200 mg/day).illnesses, and medications; Chronic alcohol
PO (Children 6 mo–12 yr): Anti-inflam-use/abuse; History of ulcer disease (may �
matory—30–50 mg/kg/day in 3–4 dividedrisk of GI bleeding); OB: Not recommended for
doses (maximum dose: 2.4 g/day). Antipyret-pregnant patients; has been associated with per-
ic—5 mg/kg for temperature <102.5°Fsistent pulmonary hypertension in infants; Lac-
(39.17°C) or 10 mg/kg for higher temperaturestation: Has been used safely; Pedi: Safety not es-
(not to exceed 40 mg/kg/day); may be repeatedtablished for infants <6 mo.
q 4–6 hr. Cystic fibrosis (unlabeled)—20–30Adverse Reactions/Side Effects mg/kg/day divided twice daily.CNS: headache, dizziness, drowsiness, psychic PO (Infants and Children): Analgesic—4–

disturbances. EENT: amblyopia, blurred vision, 10 mg/kg/dose q 6–8 hr.
tinnitus. CV: arrhythmias, edema. GI: GI BLEEDING,

Pediatric OTC Dosing IHEPATITIS, constipation, dyspepsia, nausea, vomit-
PO (Children 11 yr—72–95 lb): 300 mg qing, abdominal discomfort. GU: cystitis, hema-
6–8 hr.turia, renal failure. Derm: EXFOLIATIVE DERMATITIS,
PO (Children 9–10 yr—60–71 lb): 250 mgSTEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,
q 6–8 hr.rashes. Hemat: blood dyscrasias, prolonged
PO (Children 6–8 yr—48–59 lb): 200 mg qbleeding time. Misc: allergic reactions includ-
6–8 hr.ing ANAPHYLAXIS.
PO (Children 4–5 yr—36–47 lb): 150 mg q

Interactions 6–8 hr.
Drug-Drug: May limit the cardioprotective ef- PO (Children 2–3 yr—24–35 lb): 100 mg q
fects of low-dose aspirin. Concurrent use with 6–8 hr.
aspirin may � effectiveness of ibuprofen. Ad- PO (Children 12–23 mo—-18–23 lb): 75
ditive adverse GI side effects with aspirin, oral mg q 6–8 hr.
potassium and other NSAIDs, corticoste- PO (Infants 6–11 mo—12–17 lb): 50 mg q
roids, or alcohol. Chronic use with acetami- 6–8 hr.
nophen may � risk of adverse renal reactions. Availability (generic available)May � effectiveness of diuretics or antihy-

Tablets: 100 mgOTC, 200 mgOTC, 300 mg, 400 mg,pertensives. May � hypoglycemic effects of
600 mg, 800 mg. Capsules (liqui-gels): 200insulin or oral hypoglycemic agents. May
mgOTC. Chewable tablets (fruit, grape, or-slightly � serum digoxin levels. May � serum ange, and citrus flavor): 50 mgOTC, 100 mgOTC.lithium levels and risk of toxicity. � risk of Liquid (berry flavor): 100 mg/5 mlOTC. Oraltoxicity from methotrexate. Probenecid � suspension (fruit, berry, grape flavor):risk of toxicity from ibuprofen. � risk of bleed- 100 mg/5 mlOTC, 100 mg/2.5 mlOTC. Pediatricing with cefotetan, cefoperazone, valproic drops (berry flavor): 50 mg/1.25 mlOTC. Inacid, thrombolytics, warfarin, and drugs combination with: decongestants, OTC, hydro-affecting platelet function including clopi- codone (Vicoprofen), oxycodone (Combunox).dogrel, ticlopidine, abciximab, eptifiba- See Appendix B.

tide, or tirofiban. � risk of adverse hemato-
logic reactions with antineoplastics or NURSING IMPLICATIONS
radiation therapy. � risk of nephrotoxicity

Assessmentwith cyclosporine.
● Patients who have asthma, aspirin-inducedDrug-Natural Products: � bleeding risk

allergy, and nasal polyps are at increased riskwith, arnica, chamomile, feverfew, garlic,
for developing hypersensitivity reactions. Ass-ginger, ginkgo, Panax ginseng, and others.
ess for rhinitis, asthma, and urticaria.Route/Dosage

● Geri: Higher risk for poor outcomes or death
Analgesia from GI bleeding. Age-related renal impair-
PO (Adults): Anti-inflammatory—400– ment increases risk of hepatic and renal tox-
800 mg 3–4 times daily (not to exceed 3600 icity. Assess for signs and symptoms of GI
mg/day). Analgesic/antidysmenorrheal/anti- bleeding (tarry stools, lightheadedness, hy-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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potension), renal dysfunction (elevated BUN ● Instruct patient to take medication as direct-
and creatinine levels, decreased urine out- ed. Take missed doses as soon as remem-
put), and hepatic impairment (elevated liver bered but not if almost time for next dose. Do
enzymes, jaundice). not double doses. Pedi: Teach parents or car-

● Pain: Assess pain (note type, location, and egivers to calculate and measure doses accu-
intensity) prior to and 1–2 hr following ad- rately and to use measuring device supplied
ministration. with product.

● Arthritis: Assess pain and range of motion ● May cause drowsiness or dizziness. Advise
prior to and 1–2 hr following administration. patient to avoid driving or other activities re-

● Fever: Monitor temperature; note signs asso- quiring alertness until response to medica-
ciated with fever (diaphoresis, tachycardia, tion is known.
malaise). ● Caution patient to avoid the concurrent use of

● Lab Test Considerations: BUN, serum alcohol, aspirin, acetaminophen, or other
creatinine, CBC, and liver function tests OTC or herbal products without consulting
should be evaluated periodically in patients health care professional.
receiving prolonged therapy.

● Advise patient to inform health care profes-
● Serum potassium, BUN, serum creatinine, al- sional of medication regimen prior to treat-

kaline phosphatase, LDH, AST, and ALT may ment or surgery.
show � levels. Blood glucose, hemoglobin,

● Caution patient to wear sunscreen and pro-
and hematocrit concentrations, leukocyte tective clothing to prevent photosensitivity re-
and platelet counts, and CCr may be �. actions.

● May cause prolonged bleeding time; may per-
● Instruct patients not to take OTC ibuprofen

sist for <1 day following discontinuation. preparations for more than 10 days for pain
or more than 3 days for fever, and to consult
health care professional if symptoms persist

Potential Nursing Diagnoses or worsen. Many OTC products contain ibu-
Acute pain (Indications) profen; avoid duplication.
Impaired physical mobility (Indications) ● Pedi: Teach parents or caregivers to check la-

bels of all OTC products to prevent adminis-
tration of more than one ibuprofen product.

● Caution patient that use of ibuprofen with 3 orImplementation
more glasses of alcohol per day may increase

● Administration of higher than recommended
the risk of GI bleeding.doses does not provide increased pain relief

● Advise patient to consult health care profes-but may increase incidence of side effects.
sional if rash, itching, visual disturbances,

● Geri: Use lowest effective dose for shortest pe-
tinnitus, weight gain, edema, black stools,riod of time.
persistent headache, or influenza-like syn-

● Coadministration with opioid analgesics may
drome (chills, fever, muscle aches, pain)have additive analgesic effects and may per-
occurs.mit lower opioid doses.

● Pedi: Advise parents or caregivers not to● PO: For rapid initial effect, administer 30 min
administer ibuprofen to children who may bebefore or 2 hr after meals. May be adminis-
dehydrated (can occur with vomiting, diar-tered with food, milk, or antacids to decrease
rhea, or poor fluid intake); dehydration in-GI irritation. Tablets may be crushed and
creases risk of renal dysfuntion.mixed with fluids or food; 800-mg tablet can

be dissolved in water.
● Dysmenorrhea: Administer as soon as pos-

sible after the onset of menses. Prophylactic Evaluation/Desired Outcomes
treatment has not been shown to be effective.

● Decrease in severity of pain.
● Improved joint mobility. Partial arthritic re-

lief is usually seen within 7 days, but maxi-
mum effectiveness may require 1–2 wk ofPatient/Family Teaching
continuous therapy. Patients who do not re-● Advise patients to take ibuprofen with a full
spond to one NSAID may respond to another.glass of water and to remain in an upright po-

sition for 15–30 min after administration. ● Reduction in fever.
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sants, some antihistamines, and histamineibutilide (eye-byoo-ti-lide) H2-receptor blocking agents; concurrent useCorvert should be avoided.
Classification Route/Dosage
Therapeutic: antiarrhythmics (class III)

Atrial Fibrillation/Flutter
Pregnancy Category C IV (Adults ≥60 kg): 1 mg infusion; may be re-

peated 10 min after end of first infusion.
Indications IV (Adults <60 kg): 0.01 mg/kg infusion; may
Rapid conversion of recent-onset atrial flutter or be repeated 10 min after end of first infusion.
fibrillation to normal sinus rhythm, including Atrial Fibrillation/Flutter After Cardiacmanagement of atrial flutter or fibrillation oc- Surgerycurring within 1 wk of coronary artery bypass or IV (Adults ≥60 kg): 0.5 mg infusion, may be Icardiac valve surgery. repeated once.
Action IV (Adults <60 kg): 0.005 mg/kg infusion,
Activates slow inward current of sodium in car- may be repeated once.
diac tissue, resulting in delayed repolarization, Availabilityprolonged action potential duration, and in- Solution for injection: 0.1 mg/ml in 10-mlcreased refractoriness. Mildly slows sinus rate vial.and AV conduction. Therapeutic Effects: Con-
version to normal sinus rhythm. NURSING IMPLICATIONS
Pharmacokinetics

AssessmentAbsorption: IV administration results in com-
● Monitor ECG continuously throughout andplete bioavailability.

for 4 hr after infusion or until QT interval nor-Distribution: Unknown.
malizes. Discontinue if arrhythmia terminatesMetabolism and Excretion: Highly metabo-
or if sustained ventricular tachycardia, pro-lized by the liver, 1 metabolite is active; metabo-
longed QT, or QT develops. Ibutilide maylites excreted by kidneys.
have proarrhythmic effects. These arrhyth-Half-life: 6 hr (2–12 hr).
mias may be serious and potentially life

TIME/ACTION PROFILE (antiarrhythmic threatening. Clinicians trained to treat ven-
effect) tricular arrhythmias, medications, and equip-

ment (defibrillator/cardioverter) should be
ROUTE ONSET PEAK DURATION available during therapy and monitoring of
IV within 30–90 unknown up to 24 hr patient.

min Potential Nursing Diagnoses
Decreased cardiac output (Indications)Contraindications/Precautions

Contraindicated in: Hypersensitivity. Implementation
Use Cautiously in: CHF or left ventricular dys- ● Oral antiarrhythmic therapy may be instituted
function (� risk of more serious arrhythmias 4 hr after ibutilide infusion.
during infusion); Pregnancy, lactation, or chil- IV Administration
dren <18 yr (safety not established).

● Intermittent Infusion: Diluent: May be
Adverse Reactions/Side Effects administered undiluted or diluted in 50 ml of
CNS: headache. CV: arrhythmias. GI: nausea. 0.9% NaCl or D5W. Diluted solution is stable

for 24 hr at room temperature or 48 hr if re-Interactions
frigerated. Concentration: Undiluted: 0.1Drug-Drug: Amiodarone, disopyramide,
mg/ml; Diluted: 0.017 mg/ml. Rate: Admin-procainamide, quinidine, and sotalol
ister over 10 min.should not be given concurrently or within 4 hr

● Additive Incompatibility: Information un-because of additive effects on refractoriness.
available; do not admix with other solutionsProarrhythmic effects may be � by phenothi-

azines, tricyclic and tetracyclic antidepres- or medications.

� = Canadian drug name.
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Patient/Family Teaching abdominal cramps, diarrhea, mucositis,
● Inform patient of the purpose of ibutilide. nausea, vomiting. Derm: alopecia, photosensi-

tivity, rashes. Endo: gonadal suppression. He-Evaluation/Desired Outcomes
mat: BLEEDING, anemia, leukopenia, thrombocy-

● Conversion of recent-onset atrial flutter or fi-
topenia. Local: phlebitis at IV site. Metab:brillation to normal sinus rhythm.
hyperuricemia. Neuro: peripheral neuropathy.
Misc: fever.

idarubicin (eye-da-roo-bi-sin) Interactions
Idamycin Drug-Drug: � myelosuppression with other

antineoplastics or radiation therapy. MayClassification
� antibody response to and � risk of adverseTherapeutic: antineoplastics
reactions from live-virus vaccines.Pharmacologic: anthracyclines

Route/DosagePregnancy Category D
IV (Adults): 12 mg/m2 daily for 3 days in com-
bination with cytarabine.Indications
Availability (generic available)Acute myelogenous leukemia in adults (with
Powder for injection: 5-mg vials, 10-mg vials.other agents).

Action NURSING IMPLICATIONSInhibits nucleic acid synthesis. Therapeutic
Effects: Death of rapidly replicating cells, par- Assessment
ticularly malignant ones. ● Monitor blood pressure, pulse, respiratory

rate, and temperature frequently during ad-Pharmacokinetics
ministration. Report significant changes.Absorption: IV administration results in com-

● Monitor for bone marrow depression. Assessplete bioavailability.
for bleeding (bleeding gums, bruising, petec-Distribution: Rapidly distributed with exten-
hiae, guaiac stools, urine, and emesis) andsive tissue binding. High degree of cellular
avoid IM injections and taking rectal temper-uptake.
atures if platelet count is low. Apply pressureMetabolism and Excretion: Extensive hepatic
to venipuncture sites for 10 min. Assess forand extrahepatic metabolism. One metabolite is
signs of infection during neutropenia. Anemiaactive (idarubicinol). Primarily eliminated via
may occur. Monitor for increased fatigue,biliary excretion.
dyspnea, and orthostatic hypotension.Half-life: 22 hr (range 4–46 hr).

● Monitor intake and output ratios. Report sig-
TIME/ACTION PROFILE (effects on blood nificant discrepancies. Encourage fluid in-
counts) take of 2000–3000 ml/day. Allopurinol and

alkalinization of the urine may be used to de-
ROUTE ONSET PEAK DURATION crease serum uric acid levels and to help pre-
IV Unknown 10–14 days 21 days vent urate stone formation.

● Severe and protracted nausea and vomiting
Contraindications/Precautions may occur as early as 1 hr after therapy and
Contraindicated in: Pregnancy or lactation. may last 24 hr. Parenteral antiemetics should
Use Cautiously in: Children (safety not estab- be administered 30–45 min prior to therapy
lished); Patients with childbearing potential; Ac- and routinely around the clock for the next
tive infection; Decreased bone marrow reserve; 24 hr as indicated. Monitor amount of eme-
Geriatric patients; Other chronic debilitating ill- sis; report emesis exceeding guidelines to
nesses; Hepatic impairment (dose reduction prevent dehydration.
may be required; avoid if bilirubin ≥5 mg/dl);

● Monitor for development of signs of myocar-
Renal impairment; Pre-existing cardiac disease; dial toxicity manifested by life-threatening ar-
Previous daunorubicin or doxorubicin therapy. rhythmias, cardiomyopathy, and CHF (pe-
Adverse Reactions/Side Effects ripheral edema, dyspnea, rales/crackles,
CNS: headache, mental status changes. Resp: weight gain). Chest x-ray, ECG, echocardiog-
pulmonary toxicity, pulmonary allergic reac- raphy, and radionuclide angiography deter-
tions. CV: ARRHYTHMIAS, CARDIOTOXICITY, CHF. GI: minations of ejection fraction should be mon-
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itored prior to and periodically during attached to a butterfly needle and injected
therapy. into a large vein.

● Assess injection site frequently for redness, ● Y-Site Compatibility: amifostine, amikacin,
irritation, or inflammation. May infiltrate aztreonam, cimetidine, cladribine, cyclo-
painlessly. If extravasation occurs, infusion phosphamide, cytarabine, diphenhydramine,
must be stopped and restarted elsewhere to droperidol, erythromycin lactobionate, eto-
avoid damage to subcut tissue. Treatment of poside phosphate, filgrastim, gemcitabine,
extravasation includes rest and elevation of granisetron, imipenem/cilastatin, magne-
the extremity and application of intermittent sium sulfate, mannitol, melphalan, metoclo-
ice packs (apply for 30 min immediately and pramide, potassium chloride, ranitidine, sar-
30 min qid for 3 days). If pain, erythema, or gramostim, thiotepa, vinorelbine.
vesication persists longer than 48 hr, imme- ● Y-Site Incompatibility: acyclovir, allopuri-
diate plastic surgery may be warranted. nol, ampicillin/sulbactam, cefazolin, cefep- I

● Lab Test Considerations: Monitor CBC, ime, ceftazidime, clindamycin, dexametha-
differential, and platelet count prior to and sone, etoposide, furosemide, gentamicin,
frequently during therapy. Nadirs of leukope- heparin, hydrocortisone sodium succinate,
nia and thrombocytopenia are 10–14 days, lorazepam, meperidine, methotrexate, piper-
with recovery occurring 21 days after a dose. acillin/tazobactam, sodium bicarbonate, ten-

● Monitor renal and hepatic function prior to iposide, vancomycin, vincristine.
and periodically during therapy. Idarubicin Patient/Family Teachingmay cause hyperuricemia. May also cause

● Instruct patient to notify health care profes-transient � in AST, ALT, LDH, serum alkaline
sional promptly if fever; sore throat; signs ofphosphatase, and bilirubin.
infection; bleeding gums; bruising; petechiae;

Potential Nursing Diagnoses blood in stools, urine, or emesis; increased
Risk for infection (Adverse Reactions) fatigue; dyspnea; or orthostatic hypotension
Imbalanced nutrition: less than body require- occurs. Caution patient to avoid crowds and
ments (Adverse Reactions) persons with known infections. Instruct pa-
Implementation tient to use soft toothbrush and electric razor
● Do not confuse Adriamycin (doxorubicin hy- and to avoid falls. Caution patient not to drink

drochloride) with Idamycin (idarubicin). alcoholic beverages or take medication con-
● Solution should be prepared in a biologic taining aspirin or NSAIDs, as these may preci-

cabinet. Wear gloves, gown, and mask while pitate gastric bleeding.
handling medication. Discard IV equipment ● Instruct patient to report pain at injection site
in specially designated containers. immediately.

● See cytarabine monograph for specific infor- ● Instruct patient to inspect oral mucosa for er-
mation on administration of cytarabine with ythema and ulceration. If ulceration occurs,
idarubicin. advise patient to use sponge brush, rinse

● Do not administer subcut or IM and avoid ex- mouth with water after eating and drinking,
travasation; may cause severe tissue necrosis. and confer with health care professional if
IV Administration mouth pain interferes with eating. Further

courses of idarubicin should be withheld un-● Direct IV: Diluent: 0.9% NaCl (nonbacter-
til recovery from mucositis, and subsequentiostatic) for injection. Reconstitute 5-mg and
doses should be decreased by 25%. Stomati-10-mg vials with 5 ml and 10 ml, respectively.
tis pain may require treatment with opioid an-Concentration: 1 mg/ml. Vial contents are
algesics.under pressure; use care when inserting

● Advise patient that this medication may haveneedle
teratogenic effects. Contraception should be● Reconstituted medication is stable for 72 hr
practiced during and for at least 4 mo afterat room temperature and 7 days if refrigerat-
therapy is concluded.ed. Rate: Administer each dose slowly over

● Instruct patient to notify health care profes-10–30 min through Y-site of a free-flowing
infusion of 0.9% NaCl or D5W. Tubing may be sional immediately if irregular heartbeat,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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shortness of breath, or swelling of lower ex- Use Cautiously in: Patients with childbearing
tremities occurs. potential; Active infections; Decreased bone

● Advise patient to wear sunscreen and protec- marrow reserve; Geriatric patients; Other
tive clothing to prevent photosensitivity re- chronic debilitating illness; Impaired renal
actions. function; Children.

● Discuss with patient the possibility of hair Adverse Reactions/Side Effects
loss. Explore methods of coping. CNS: CNS toxicity (somnolence, confusion, hal-

● Instruct patient not to receive any vaccina- lucinations, coma), cranial nerve dysfunction,
tions without advice of health care profes- disorientation, dizziness. CV: cardiotoxicity. GI:
sional. nausea, vomiting, anorexia, constipation, diar-

● Inform patient that urine may turn a reddish rhea, hepatotoxicity. GU: hemorrhagic cystitis,color. dysuria, sterility, renal toxicity. Derm: alopecia.
● Emphasize the need for periodic lab tests to Hemat: anemia, leukopenia, thrombocytope-monitor for side effects. nia. Local: phlebitis. Misc: allergic reactions.
Evaluation/Desired Outcomes Interactions
● Improvement of hematologic status in leu- Drug-Drug: � myelosuppression with otherkemias. antineoplastics or radiation therapy. Toxic-

ity may be � by allopurinol or phenobarbi-
tal. May � antibody response to and � risk ofifosfamide (eye-foss-fam-ide)
adverse reactions from live-virus vaccines.Ifex
Route/Dosage

Classification Other Regimens are UsedTherapeutic: antineoplastics
IV (Adults): 1.2 g/m2/day for 5 days; coadmin-Pharmacologic: alkylating agents
ister with mesna. May repeat cycle q 3 wk.

Pregnancy Category D Availability
Injection: 1- and 3-g vials. In combination

Indications with: mesna (in a kit).
Germ cell testicular carcinoma (with other
agents). Used with mesna, which prevents ifos- NURSING IMPLICATIONS
famide-induced hemorrhagic cystitis.

AssessmentAction
● Monitor blood pressure, pulse, respiratory

Following conversion to active compounds, in- rate, and temperature frequently during ad-
terferes with DNA replication and RNA tran- ministration. Report significant changes.
scription, ultimately disrupting protein synthe-

● Monitor urinary output frequently duringsis (cell-cycle phase–nonspecific). therapy. Notify physician if hematuria occurs.Therapeutic Effects: Death of rapidly replicat- To reduce the risk of hemorrhagic cystitis,ing cells, particularly malignant ones. fluid intake should be at least 3000 ml/day for
Pharmacokinetics adults and 1000–2000 ml/day for children.
Absorption: Administered IV only; inactive pri- Mesna is given concurrently to prevent hem-
or to conversion to metabolites. orrhagic cystitis.
Distribution: Excreted in breast milk. ● Monitor neurologic status. Ifosfamide should
Metabolism and Excretion: Metabolized by be discontinued if severe CNS symptoms (agi-
the liver to active antineoplastic compounds. tation, confusion, hallucinations, unusual tir-
Half-life: 15 hr. edness) occur. Symptoms usually abate with-

in 3 days of discontinuation of ifosfamide butTIME/ACTION PROFILE (effects on blood
may persist for longer; fatalities have been re-counts)
ported.

ROUTE ONSET PEAK DURATION ● Assess nausea, vomiting, and appetite. Weigh
weekly. Premedication with an antiemeticIV unknown 7–14 days 21 days
may be used to minimize GI effects. Adjust

Contraindications/Precautions diet as tolerated.
Contraindicated in: Hypersensitivity; Preg- ● Monitor for bone marrow depression. Assess
nancy or lactation. for bleeding (bleeding gums, bruising, petec-
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hiae, guaiac stools, urine, and emesis) and ● Continuous Infusion: Has also been ad-
ministered as a continuous infusion over 72avoid IM injections and taking rectal temper-
hr.atures if platelet count is low. Apply pressure

● Syringe Compatibility: epirubicin, mesna.to venipuncture sites for 10 min. Assess for
● Y-Site Compatibility: allopurinol, amifos-signs of infection during neutropenia. Anemia

tine, amphotericin B cholesteryl sulfate, az-may occur. Monitor for increased fatigue,
treonam, doxorubicin liposome, etoposidedyspnea, and orthostatic hypotension.
phosphate, filgrastim, fludarabine, gemcita-

● Lab Test Considerations: Monitor CBC,
bine, granisetron, lansoprazole, linezolid,differential, and platelet count prior to and
melphalan, ondansetron, oxaliplatin, pacli-periodically during therapy. Withhold dose taxel, pemetrexed, piperacillin/tazobactam,and notify physician if WBC <2000/mm3 or propofol, sargramostim, sodium bicarbon-

platelet count is <50,000/mm3. Nadir of leu- ate, teniposide, thiotepa, topotecan, vino- Ikopenia and thrombocytopenia occurs within relbine.
7–14 days and usually recovers within 21

● Y-Site Incompatibility: cefepime, metho-
days of therapy. trexate.

● Urinalysis should be evaluated before each ● Additive Compatibility: carboplatin, cis-
dose. Withhold dose and notify physician if platin, epirubicin, etoposide, fluorouracil,
urinalysis shows >10 RBCs per high-power mesna.
field. Patient/Family Teaching

● May cause � in liver enzymes and serum bi-
● Emphasize need for adequate fluid intake

lirubin. throughout therapy. Patient should void fre-
● Monitor AST, ALT, serum alkaline phospha- quently to decrease bladder irritation from

tase, bilirubin, and LDH prior to and periodi- metabolites excreted by the kidneys. Notify
cally during therapy. Ifosfamide may cause health care professional immediately if hema-
� in liver enzymes and serum bilirubin. turia is noted.

● Instruct patient to notify health care profes-● Monitor BUN, serum creatinine, phosphate,
sional promptly if fever; chills; cough;and potassium periodically during therapy.
hoarseness; sore throat; signs of infection;Potential Nursing Diagnoses lower back or side pain; painful or difficult

Risk for infection (Side Effects) urination; bleeding gums; bruising; petechi-
Disturbed body image (Side Effects) ae; blood in urine, stool, or emesis; or confu-

sion occurs.Implementation
● Caution patient to avoid crowds and persons● Solution should be prepared in a biologic

with known infections. Instruct patient to usecabinet. Wear gloves, gown, and mask while
soft toothbrush and electric razor and tohandling IV medication. Discard IV equip-
avoid falls. Patients should also be cautionedment in specially designated containers.
not to drink alcoholic beverages or to takeIV Administration products containing aspirin or NSAIDs, as

● IV: Diluent: Sterile water or bacteriostatic these may precipitate GI hemorrhage.
water for injection containing parabens. Pre- ● Review with patient the need for contracep-
pare solution by diluting each 1-g vial with 20 tion during therapy.
ml of diluent. Use solution prepared without ● Discuss with patient the possibility of hair
bacteriostatic water within 6 hr. Solution pre- loss. Explore methods of coping.
pared with bacteriostatic water is stable for 1 ● Instruct patient not to receive any vaccina-

tions without advice of health care profes-wk at 30°C or 6 wk at 5°C
sional; ifosfamide may decrease antibody re-● Intermittent Infusion: Concentration:
sponse to and increase risk of adverseMay be further diluted to a concentration of
reactions from live-virus vaccines.0.6 to 20 mg/ml (maximum 40 mg/ml) in

D5W, 0.9% NaCl, LR, or sterile water for in- Evaluation/Desired Outcomes
jection. Rate: Administer over at least 30 ● Decrease in size or spread of malignant germ
min. cell testicular carcinoma.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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rious adverse reactions in nursing infants;HIGH ALERT
breast-feeding should be avoided.imatinib (i-mat-i-nib) Use Cautiously in: Hepatic impairment (dose

Gleevec reduction recommended if bilirubin >3 times
normal or liver transaminases >5 times nor-Classification

Therapeutic: antineoplastics mal); Cardiac disease (severe congestive heart
Pharmacologic: enzyme inhibitors failure and left ventricular dysfunction may oc-

cur); Pedi: Safety not established for children
Pregnancy Category D <3 yr; Geri: Increased risk of edema.

Adverse Reactions/Side EffectsIndications
CNS: fatigue, headache, weakness. Resp:Newly diagnosed Philadelphia positive (Ph+)
cough, dyspnea, epistaxis, nasopharyngitis,chronic myeloid leukemia (CML). CML in blast
pneumonia. GI: HEPATOTOXICITY, abdominal pain,crisis, accelerated phase, or in chronic phase
anorexia, constipation, diarrhea, dyspepsia,after failure of interferon-alpha treatment. Kit
nausea, vomiting. Derm: petechiae, pruritus,(CD117) positive. Metastatic/unresectable ma-
skin rash. F and E: edema (including pleural ef-lignant gastrointestinal stomal tumors (GIST).
fusion, pericardial infusion, anasarca, superfi-Pediatric patients with Ph+ CML after failure of

bone marrow transplant or resistance to inter- cial edema and fluid retention), hypokalemia.
feron-alpha. Adult patients with relapsed or re- Hemat: BLEEDING, NEUTROPENIA, THROMBOCYTOPENIA.
fractory Ph+ acute lymphoblastic leukemia Metab: weight gain. MS: arthralgia, muscle
(ALL). Myelodysplastic/myelyproliferative dis- cramps, musculoskeletal pain, myalgia. Misc:
ease (MDS/MPD). Aggressive systemic mastocy- fever, night sweats.
tosis (ASM). Hypereosinophilic syndrome and/ Interactionsor chronic eosinophilic leukemia (HES/CEL).

Drug-Drug: Blood levels and effects are � byUnresectable, recurrent, or metastatic dermato-
concurrent ketoconazole. Blood levels and ef-fibrosarcoma protuberans (DFSP).
fects may be � by phenytoin. � blood levels

Action of simvastatin. Imatinib inhibits the following
Inhibits kinases which may be produced by ma- enzyme systems: CYP2C9, CYP2D6, CYP3A4/5
lignant cell lines. Therapeutic Effects: Inhibits and may be expected to alter the effects of other
production of malignant cell lines with de- drugs metabolized by these systems.
creased proliferation of leukemic cells in CML,

Route/DosageHES/CEL, and ALL and malignant cells in GIST,
MDS/MPD, ASM, and DFSP. Chronic Myeloid Leukemia
Pharmacokinetics PO (Adults): Chronic phase—400 mg once
Absorption: Well absorbed (98%) following daily, may be increased to 600 mg once daily;
oral administration. accelerated phase or blast crisis—600 mg
Distribution: Unknown. once daily; may be increased to 800 mg/day giv-
Protein Binding: 95%. en as 400 mg twice daily based on response and
Metabolism and Excretion: Mostly metabo- circumstances.
lized by the CYP3A4 enzyme system to N-de- PO (Children): Newly diagnosed Ph+ CML-
methyl imatinib, which is as active as imatinib. 340 mg/m2/day (not to exceed 600 mg); CML
Excreted mostly in feces as metabolites. 5% ex- recurrent after failure of bone marrow trans-
creted unchanged in urine. plant or resistance to interferon-alpha—260
Half-life: Imatinib—18 hr; N-desmethyl im- mg/m2/day.
atinib—40 hr.

Hepatic Impairment
TIME/ACTION PROFILE (blood levels of PO (Adults and Children): Decrease dose by
imatinib) 25% in patients with severe hepatic impairment.
ROUTE ONSET PEAK DURATION Gastrointestinal Stromal Tumors
PO unknown 2–4 hr 24 hr PO (Adults): 400 mg/day or 600 mg/day as a

single dose.
Contraindications/Precautions

Ph+ Acute Lymphoblastic LeukemiaContraindicated in: Hypersensitivity; OB: Po-
tential for fetal harm; Lactation: Potential for se- PO (Adults): 600 mg/day.
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Myelodysplastic/Myeloproliferative ly during therapy. May cause neutropenia and
Diseases thrombocytopenia, usually lasting 2–3 wk or

3–4 wk, respectively, and anemia. Usually re-PO (Adults): 400 mg/day.
quires dose reduction, but may require dis-Aggressive Systemic Mastocytosis
continuation. (see Implementation).PO (Adults): 400 mg/day. For patients with

● May cause hypokalemia.eosinophilia—100 mg/day; increase to 400
mg if well tolerated and response insufficient. Potential Nursing Diagnoses

Risk for injury (Adverse Reactions)Hypereosinophilic Syndrome and/or Chron-
ic Eosinophilic Leukemia Implementation
PO (Adults): 400 mg/day. For patients with ● High Alert: Fatalities have occurred with in-
FIP1L1–PDGFRa fusion kinase 100 mg/day; correct administration of chemotherapeutic
increase to 400 mg if well tolerated and re- agents. Before administering, clarify all am-

Isponse insufficient. biguous orders; double-check single, daily,
and course-of-therapy dose limits; have sec-Dermatofibrosarcoma Protuberans
ond practitioner independently double-checkPO (Adults): 800 mg/day.
original order and dose calculations. TherapyAvailability should be initiated by physician experiencedTablets: 100 mg, 400 mg. in the treatment of patients with chronic mye-
loid leukemia.NURSING IMPLICATIONS

● Patients requiring anticoagulation should re-
Assessment ceive low-molecular-weight or standard hep-
● Monitor for fluid retention. Weigh regularly, arin, not warfarin.

and assess for signs of pleural effusion, peri- ● Treatment should be continued as long as pa-
cardial effusion, pulmonary edema, ascites tient continues to benefit.
(dyspnea, periorbital edema, swelling in feet ● PO: Administer with food and a full glass of
and ankles, weight gain). Evaluate unexpect- water to minimize GI irritation.
ed weight gain. Edema is usually managed ● Tablets may be dispersed in water or apple
with diuretics. General fluid retention is usu- juice (50 ml for the 100 mg and 100 ml for
ally dose related, more common in accelerat- the 400 mg tablet) and stirred with a spoon
ed phase or blast crisis, and is more common for patients unable to swallow pills. Adminis-
in the elderly. Treatment usually involves di- ter immediately after suspension.
uretics, supportive therapy, and interruption ● Patients receiving chronic phase, myelodys-
of imatinib. plastic/myeloproliferative disease, aggres-

● Monitor vital signs; may cause fever. sive systemic mastocytosis, and hypereo-
● Lab Test Considerations: Monitor liver sinophilic syndrome and/or chronic

function before and monthly during treat- eosinophilic leukemia treatment who devel-
ment or when clinically indicated. May cause op an ANC <1.0 × 109 /L and/or platelets <50
� transamininases and bilirubin which usu- × 109 L should stop imatinib until ANC ≥1.5 ×
ally lasts 1 wk and may require dose reduc- 109 /L and platelets are ≥75 × 109 /L. Then re-
tion or interruption. If bilirubin is >3 times sume imatinib treatment at 400 mg or 600
the upper limit of normal or transaminases mg/day.
are >5 times the upper limit of normal with- ● Patients receiving accelerated phase and
hold dose until bilirubin levels return to <1.5 blast crisis treatment or Ph+ acute lym-
times the upper limit of normal and transami- phoblastic leukemia who develop an ANC
nase levels to <2.5 times the upper limit of <0.5 × 109 /L and/or platelets <10 × 109 /L
normal. Treatment may then be continued at should determine if cytopenia is related to
reduced levels (patients on 400 mg/day leukemia via marrow aspirate or biopsy. If cy-
should receive 300 mg/day and patients re- topenia is unrelated to leukemia, reduce dose
ceiving 600 mg/day should receive 400 mg/ to 400 mg/day. If cytopenia persists for 2 wks,
day). reduce dose to 300 mg/day. If cytopenia per-

● Monitor CBC weekly for the first month, bi- sists for 4 wks and is still unrelated to leuke-
weekly for the second month, and periodical- mia, stop imatinib until ANC ≥1 × 109 /L and

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokineticsplatelets are ≥20 × 109 /L. Then resume ima-
Absorption: Well absorbed after IM adminis-tinib treatment at 300 mg/day.
tration (imipenem 95%, cilastatin 75%). IV ad-● Patients receiving aggressive systemic
ministration results in complete bioavailability.mastocytosis with eosinophilia or hypereo-
Distribution: Widely distributed. Crosses thesinohpilic syndrome and/or chronic eosin-
placenta; enters breast milk.ophilic leukemia with FIP1L1–PDGFRa fu-
Metabolism and Excretion: Imipenem andsion kinase who develop ANC <1.0 x 109 /L
cilastatin—70% excreted unchanged by theand platelets <50 x 109 /L should stop imatin-
kidneys.ib until ANC ≥1.5 x 109 /L and platelets ≥75 x
Half-life: Imipenem and cilastatin—1 hr109 /L. Resume treatment at previous dose.
(prolonged in renal impairment).

Patient/Family Teaching
TIME/ACTION PROFILE (blood levels)● Explain purpose of imatinib to patient.

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION
● Decrease in production of leukemic cells in

IM rapid 1–2 hr 12 hrpatients with CML, HES/CEL, and ALL and ma- IV rapid end of in- 6–8 hr
lignant cells in GIST, MDS/MPD, ASM, and fusion
DFSP.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-

imipenem/cilastatin sensitivity may occur with penicillins and cepha-
losporins.(i-me-pen-em/sye-la-stat-in)
Use Cautiously in: Previous history of multiplePrimaxin
hypersensitivity reactions; Seizure disorders;

Classification Geriatric patients; Renal impairment (dose re-
Therapeutic: anti-infectives duction required if CCr ≤70 ml/min/1.73 m2);Pharmacologic: carbapenems

Pregnancy, lactation, or children (safety not es-
tablished).Pregnancy Category C

Adverse Reactions/Side Effects
Indications CNS: SEIZURES, dizziness, somnolence. CV: hypo-
Treatment of: Lower respiratory tract infections, tension. GI: PSEUDOMEMBRANOUS COLITIS, diarrhea,
Urinary tract infections, Abdominal infections, nausea, vomiting. Derm: rash, pruritus, sweat-
Gynecologic infections, Skin and skin structure ing, urticaria. Hemat: eosinophilia. Local:
infections, Bone and joint infections, Bacter- phlebitis at IV site. Misc: allergic reaction in-
emia, Endocarditis, Polymicrobic infections. cluding ANAPHYLAXIS, fever, superinfection.

Action Interactions
Drug-Drug: Do not admix with aminoglyco-Imipenem binds to the bacterial cell wall, result-
sides (inactivation may occur). Probeneciding in cell death. Combination with cilastatin
� renal excretion and � blood levels. � riskprevents renal inactivation of imipenem, result-
of seizures with ganciclovir or cyclosporineing in high urinary concentrations. Imipenem
(avoid concurrent use of ganciclovir).resists the actions of many enzymes that degrade

most other penicillins and penicillin-like anti- Route/Dosage
infectives. Therapeutic Effects: Bactericidal IV (Adults): Mild infections—250–500 mg q
action against susceptible bacteria. Spectrum: 6 hr. Moderate infections—500 mg q 6–8 hr
Spectrum is broad. Active against most gram- or 1 g q 8 hr. Serious infections—500 mg q 6
positive aerobic cocci: Streptococcus pneumo- hr to 1 g q 6–8 hr.
niae, Group A beta-hemolytic streptococci, En- IV (Children ≥3 mo [non-CNS infections]):
terococcus, Staphylococcus aureus. Active 15–25 mg/kg q 6 hr; higher doses have been
against many gram-negative bacillary organ- used in older children with cystic fibrosis.
isms: Escherichia coli, Klebsiella, Acinetobac- IV (Children 4 wk–3 mo): 25 mg/kg q 6 hr.
ter, Proteus, Serratia, Pseudomonas aerugi- IV (Children 1–4 wk): 25 mg/kg q 8 hr.
nosa. Also displays activity against: Salmonella, IV (Children <1 wk): 25 mg/kg q 12 hr.
Shigella, Neisseria gonorrhoeae, Numerous IM (Adults): 500–750 mg q 12 hr.
anaerobes. IM (Children): 10–15 mg/kg q 6 hr.
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Renal Impairment ● Hemoglobin and hematocrit concentrations
IV (Adults): If dose for normal renal function may be �.
is 1 g/day CCr 41–70 ml/min—125–250 mg q ● May cause positive direct Coombs’ test.
6–8 hr, CCr 21–40 ml/min—125–250 mg q Potential Nursing Diagnoses
8–12 hr, CCr 6–20 ml/min—125–250 mg q Risk for infection (Indications, Side Effects)
12 hr; if dose for normal renal function is 1.5 g/

Implementationday CCr 41–70 ml/min—125–250 mg q 6–8
● IM: Only the IM formulation can be usedhr, CCr 21–40 ml/min—125–250 mg q 8–12

for IM administration. Reconstitute 500-hr, CCr 6–20 ml/min—125–250 mg q 12 hr; if
mg vial with 2 ml and 750-mg vial with 3 ml ofdose for normal renal function is 2 g/day CCr
lidocaine without epinephrine. Shake well to41–70 ml/min—125–500 mg q 6–8 hr, CCr
form a suspension. Withdraw and inject en-21–40 ml/min—125–250 mg q 8–12 hr, CCr
tire contents of vial IM.6–20 ml/min—125–250 mg q 12 hr; if dose Ifor normal renal function is 3 g/day CCr 41–70 IV Administration

ml/min—250–500 mg q 6–8 hr, CCr 21–40
● Intermittent Infusion: Only the IV for-

ml/min—250–500 mg q 6–8 hr, CCr 6–20 mulation can be used for IV administra-
ml/min—250–500 mg q 12 hr; if dose for nor- tion. Diluent: Reconstitute each 250- or
mal renal function is 4 g/day CCr 41–70 ml/ 500-mg vial with 10 ml of D5W or 0.9% NaClmin—250–750 mg q 6–8 hr, CCr 21–40 ml/ and shake well. Further dilute in 100 ml ofmin—250–500 mg q 6–8 hr, CCr 6–20 ml/ D5W or 0.9% NaCl. Solution may range frommin—250 –250 mg q 12 hr. clear to yellow in color. Infusion is stable for
Availability 4 hr at room temperature and 24 hr if refrig-
Powder for IV injection: 250 mg imipenem/ erated. Concentration: 2.5 mg/ml (with
250 mg cilastatin, 500 mg imipenem/500 mg ci- 250-mg vial); 5 mg/ml (with 500-mg vial).
lastatin. Powder for IM injection: 500 mg im- Rate: Infuse doses ≤500 mg over 20–30
ipenem/500 mg cilastatin, 750 mg imipenem/ min. Infuse doses ≥750 mg over 40–60 min.
750 mg cilastatin. Pedi: Infuse doses ≤500 mg over 15–30 min.

Infuse doses >500 mg over 40–60 min.
NURSING IMPLICATIONS

● Rapid infusion may cause nausea and vomit-
ing. If these symptoms develop, slow infusion.Assessment

● Y-Site Compatibility: acyclovir, amifostine,● Assess patient for infection (vital signs; ap-
amikacin, anidulafungin, atropine, aztreo-pearance of wound, sputum, urine, and stool;
nam, bumetanide, caspofungin, cefazolin, ce-WBC) at beginning of and throughout
fepime, cefotaxime, cefoxitin, ceftazidime,therapy.
ceftizoxime, cefuroxime, chloramphenicol,● Obtain a history before initiating therapy to
cimetidine, cisatracurium, clindamycin, cyc-determine previous use of and reactions to
losporine, dexamethasone sodium phos-penicillins. Persons with a negative history of
phate, digoxin, diltiazem, diphenhydramine,penicillin sensitivity may still have an allergic
docetaxel, dopamine, doxycycline, enalapri-response.
lat, epinephrine, erythromycin, esmolol, fam-● Obtain specimens for culture and sensitivity
otidine, fenoldopam, fentanyl, fludarabine,before initiating therapy. First dose may be
foscarnet, furosemide, gentamicin, granise-given before receiving results.
tron, heparin, hydrocortisone sodium succi-● Observe patient for signs and symptoms of
nate, hydromorphone, idarubicin, insulin,anaphylaxis (rash, pruritus, laryngeal edema,
isoproterenol, ketorolac, labetalol, levofloxa-wheezing). Discontinue the drug and notify
cin, lidocaine, linezolid, magnesium sulfate,the physician immediately if these occur.
melphalan, methotrexate, methylpredniso-Have epinephrine, an antihistamine, and re-
lone sodium succinate, metoclopramide, me-suscitative equipment close by in the event of
toprolol, metronidazole, morphine, nafcillin,an anaphylactic reaction.
nitroglycerin, norepinephrine, ondansetron,● Lab Test Considerations: BUN, AST, ALT,
pantoprazole, penicillin G potassium, phenyl-LDH, serum alkaline phosphatase, bilirubin,

and creatinine may be transiently �. ephrine, phytonadione, potassium chloride,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indicationspropranolol, propofol, protamine, ranitidine,
Various forms of depression. Enuresis in chil-remifentanil, tacrolimus, teniposide, thiote-
dren. Unlabeled uses: Adjunct in the manage-pa, ticarcillin/clavulanate, tigecycline, tirofi-
ment of chronic pain, incontinence (in adults),ban, tobramycin, vancomycin, vasopressin,
vascular headache prophylaxis, cluster head-verapamil, vinorelbine, voriconazole, zido-
ache, insomnia.vudine.

● Y-Site Incompatibility: alopurinol, amio- Action
darone, amphotericin B cholesteryl sulfate, Potentiates the effect of serotonin and norepi-
azithromycin, ceftriaxone, daptomycin, di- nephrine. Has significant anticholinergic prop-
azepam, drotrecogin, etoposide phosphate, erties. Therapeutic Effects: Antidepressant
fluconazole, galliun nitrate, ganciclovir, gem- action that develops slowly over several weeks.
citabine, haloperidol, lansoprazole, lor- Pharmacokinetics
azepam, meperidine, midazolam, milrinone, Absorption: Well absorbed from the GI tract.
phenytoin, prochlorperazine, quinupristin/ Distribution: Widely distributed. Probably
dalfopristin, sargramostim, sodium bicar- crosses the placenta and enters breast milk.
bonate, trimethoprim/sulfamethoxazole. Protein Binding: 89–95%.

● Additive Incompatibility: May be inactivat- Metabolism and Excretion: Extensively me-
ed if administered concurrently with amino- tabolized by the liver, mostly on first pass; some
glycosides. If administered concurrently, conversion to active compounds. Undergoes en-
administer in separate sites, if possible, at terohepatic recirculation and secretion into
least 1 hr apart. If second site is unavailable, gastric juices.
flush lines between medications. Half-life: 8–16 hr.

Patient/Family Teaching TIME/ACTION PROFILE (antidepressant
● Advise patient to report the signs of superin- effect)

fection (black, furry overgrowth on the
tongue; vaginal itching or discharge; loose or ROUTE ONSET PEAK DURATION
foul-smelling stools) and allergy. Consult PO, IM hours 2–6 wk weeks
health care professional before treating with

Contraindications/Precautionsantidiarrheals.
Contraindicated in: Hypersensitivity; Cross-● Caution patient to notify health care profes-
sensitivity with other antidepressants may oc-sional if fever and diarrhea occur, especially
cur; Angle-closure glaucoma; Hypersensitivityif stool contains blood, pus, or mucus. Advise
to tartrazine or sulfites (in some preparations);patient not to treat diarrhea without consult-
Recent MI, known history of QTc prolongation,ing health care professional. May occur up to
heart failure.several weeks after discontinuation of medi-
Use Cautiously in: Pre-existing cardiovascularcation.
disease; Seizures or history of seizure disorder;Evaluation/Desired Outcomes May � risk of suicide attempt/ideation espe-

● Resolution of the signs and symptoms of in- cially during early treatment or dose adjust-
fection. Length of time for complete resolu- ment; OB: Drug is present in breast milk; dis-
tion depends on the organism and site of in- continue imipramine or bottle feed; Pedi:
fection. Suicide risk may be greater in children or ado-

lescents. Safety not established in children <6
yr; Geri: Geriatric patients (more susceptible toimipramine (im-ip-ra-meen) adverse reactions). Geriatric males with pros-

�Apo-Imipramine, �Impril, Nor- tatic hyperplasia are more susceptible to urinaryfranil, �Novopramine, Tipramine, retention.
Tofranil, Tofranil PM

Adverse Reactions/Side Effects
Classification CNS: drowsiness, fatigue, agitation, confusion,
Therapeutic: antidepressants hallucinations, insomnia. EENT: blurred vision,
Pharmacologic: tricyclic antidepressants dry eyes. CV: ARRHYTHMIAS, hypotension, ECG

changes. GI: constipation, dry mouth, nausea,Pregnancy Category C
paralytic ileus, weight gain. GU: urinary reten-
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tion, decreased libido. Derm: photosensitivity. PO (Children 6–12 yr): Antidepressant—
10–30 mg/day in 2 divided doses.Endo: gynecomastia. Hemat: blood dyscrasias.
PO (Children ≥6 yr): Enuresis—25 mg onceInteractions
daily 1 hr before bedtime; increase if necessaryDrug-Drug: May cause hypotension, tachycar- by 25 mg at weekly intervals to 50 mg in chil-dia, and potentially fatal reactions when used dren <12 yr, up to 75 mg in children >12 yr.with MAO inhibitors (avoid concurrent use— IM (Adults): Up to 100 mg/day in divided

discontinue 2 wk prior to imipramine). Concur- doses (not to exceed 300 mg/day).
rent use with SSRI antidepressants may result

Availability (generic available)in increased toxicity and should be avoided
Tablets: 10 mg, 25 mg, 50 mg, �75 mg. Cap-(fluoxetine should be stopped 5 wk before).
sules: 75 mg, 100 mg, 125 mg, 150 mg. Injec-Concurrent use with clonidine may result in
tion: 12.5 mg/ml.hypertensive crisis and should be avoided. Imip-

Iramine is metabolized in the liver by the cyto- NURSING IMPLICATIONSchrome P450 2D6 enzyme and its action may
be affected by drugs that compete for metabo- Assessment
lism by this enzyme including other antide- ● Monitor blood pressure and pulse rate prior
pressants, phenothiazines, carbamaze- to and during initial therapy.
pine, class 1C antiarrhythmics ● Monitor plasma levels in treatment-resisant
(propafenone, flecainide); when used con- patients.
currently, dose reduction of one or the other or ● Monitor weight and BMI initially and periodi-
both may be necessary. Concurrent use of other cally throughout therapy.

● For overweight/obese individuals, obtain FBSdrugs that inhibit the activity of the enzyme, in-
and cholesterol levels Refer as appropriatecluding cimetidine, quinidine, amioda-
for nutrition/weight management and medi-rone, and ritonavir, may result in � effects of
cal management.imipramine. Concurrent use with levodopa

● Obtain weight and BMI initially and regularlymay result in delayed/� absorption of levodo-
throughout therapy.pa or hypertension. Blood levels and effects may

● Assess for sexual dysfunction (decreased libi-be � by rifamycins. � CNS depression with
do; erectile dysfunction).other CNS depressants including alcohol, an-

● Pedi, Geri: Monitor baseline and periodictihistamines, clonidine, opioids, and seda-
ECGs in elderly patients or patients with hearttive/hypnotics. Barbiturates may alter blood
disease and before increasing dose with chil-levels and effects. Adrenergic and anticholin-
dren treated for enuresis. May cause pro-ergic side effects may be � with other agents
longed PR and QT intervals and may flatten Thaving these properties. Phenothiazines
waves.or hormonal contraceptives � levels and

● Depression: Assess mental status (orienta-may cause toxicity. Cigarette smoking (nic-
tion, mood, behavior) frequently. Confusion,otine) may increase metabolism and alter
agitation, and hallucinations may occur dur-effects.
ing initiation of therapy and may require dos-Drug-Natural Products: Concomitant use of
age reduction. Assess for suicidal tendencies,kava kava, valerian, or chamomile can �
especially during early therapy. RestrictCNS depression. � anticholinergic effects
amount of drug available to patient.with jimson weed and scopolia.

● Enuresis: Assess frequency of bedwetting
Route/Dosage during therapy. Ask patient or caretaker to
PO (Adults): 25–50 mg 3–4 times daily (not to maintain diary.
exceed 300 mg/day); total daily dose may be ● Pain: Assess location, duration, and severity
given at bedtime. of pain periodically during therapy. Use pain
PO (Geriatric Patients): 25 mg at bedtime in- scale to monitor effectiveness of therapy.
itially, up to 100 mg/day in divided doses. ● Lab Test Considerations: Assess leuko-
PO (Children >12 yr): Antidepressant— cyte and differential blood counts and renal
25–50 mg/day in divided doses (not to exceed and hepatic functions prior to and periodical-
100 mg/day). ly during prolonged or high-dose therapy.

� = Canadian drug name.
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● Serum levels may be monitored in patients tivities requiring alertness until response to
who fail to respond to usual therapeutic dose. drug is known.
Therapeutic plasma concentration range for ● Instruct patient to notify health care profes-
depression is 150–300 mg/ml. sional if visual changes occur. Inform patient

● May cause alterations in blood glucose levels. that periodic glaucoma testing may be needed
during long-term therapy.● Toxicity and Overdose: Symptoms of

● Caution patient to change positions slowly toacute overdose include disturbed concentra-
minimize orthostatic hypotension.tion, confusion, restlessness, agitation, sei-

● Advise patient to avoid alcohol or other CNSzures, drowsiness, mydriasis, arrhythmias,
depressant drugs during therapy and for atfever, hallucinations, vomiting, and dyspnea:
least 3–7 days after therapy has been discon-Treatment of overdose includes gastric la-
tinued.vage, activated charcoal, and a stimulant ca-

● Instruct patient to notify health care profes-thartic. Maintain respiratory and cardiac
sional if urinary retention, dry mouth, or con-function (monitor ECG for at least 5 days)
stipation persists. Sugarless candy or gumand temperature. Medications may include
may diminish dry mouth and an increase indigoxin for CHF, antiarrhythmics, and anti-
fluid intake or bulk may prevent constipation.convulsants.
If symptoms persist, dose reduction or dis-Potential Nursing Diagnoses continuation may be necessary. ConsultIneffective coping (Indications) health care professional if dry mouth persistsChronic pain (Indications) for more than 2 wk.

Impaired urinary elimination (Indications, Side
● Caution patient to use sunscreen and protec-

Effects) tive clothing to prevent photosensitivity re-
Sexual dysfunction (Side Effects) actions.
Implementation ● Alert patient that urine may turn blue-green in
● Do not confuse imipramine with desi- color.

pramine. ● Inform patient of need to monitor dietary in-
● Dose increases should be made at bedtime take, as possible increase in appetite may

because of sedation. Dose titration is a slow lead to undesired weight gain. Inform patient
process; may take weeks to months. May be that increased amounts of riboflavin in the
given as a single dose at bedtime to minimize diet may be required; consult health care
sedation during the day. professional.

● Taper to avoid withdrawal effects. Reduce by ● Advise patient to notify health care profes-
50% for 3 days, then reduce by 50% for 3 sional of medication regimen prior to treat-
days, then discontinue. ment or surgery.

● PO: Administer medication with or immedi- ● Therapy for depression is usually prolonged.
ately following a meal to minimize gastric irri- Emphasize the importance of follow-up
tation. exams to evaluate progress and improve cop-

● IM: May be slightly yellow or red in color. ing skills.
Crystals may develop if solution is cool; place ● Pedi: Inform parents that the side effects most
ampule under warm running water for 1 min likely to occur include nervousness, insom-
to dissolve. nia, unusual tiredness, and mild nausea and

vomiting. Notify health care professional ifPatient/Family Teaching
these symptoms become pronounced.

● Instruct patient to take medication as direct-
● Advise parents to keep medication out ofed. Take missed doses as soon as possible

reach of children to prevent inadvertentunless almost time for next dose; if regimen is
overdose.a single dose at bedtime, do not take in the

● Refer to local support group.morning because of side effects. Advise pa-
tient that drug effects may not be noticed for Evaluation/Desired Outcomes
at least 2 wk. Abrupt discontinuation may ● Increased sense of well-being.
cause nausea, vomiting, diarrhea, headache, ● Renewed interest in surroundings.
trouble sleeping with vivid dreams, and irrita- ● Increased appetite.
bility. ● Improved energy level.

● May cause drowsiness and blurred vision. ● Pain relief.
Caution patient to avoid driving and other ac- ● Diminished incidence of enuresis.
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Adverse Reactions/Side Effects● Improved sleep in patients treated for depres-
Local: irritation, pain, pruritis, burning, swell-sion. Patient may require 2–6 wk of therapy
ing, fungal infections (women).before full therapeutic effects of medication

are noticeable. Interactions
● Control of bedwetting in children >6 yr. Drug-Drug: None known.
● Decrease in chronic neurogenic pain. Route/Dosage

External Genital Warts
Topical (Adults and Children >12 yr): Ap-imiquimod (i-mi-kwi-mod)
ply thin layer to warts at bedtime every other dayAldara
(3 times weekly); leave on for 6–10 hr, then

Classification rinse off with mild soap and water. Repeat until
Therapeutic: antivirals lesions are completely cleared or up to 16 wk.
Pharmacologic: immune response mod- I

Actinic Keratosesifiers
Topical (Adults): Apply thin layer to clean, dry

Pregnancy Category B affected area twice weekly; leave on for 8 hr,
then rinse off with mild soap and water. Con-

Indications tinue for 16 wk.
External genital or perianal warts/condylomata Superficial Basal Cell Carcinoma
(condyloma acuminatum). Typical, nonhyperk- Topical (Adults): Apply thin layer to clean, dry
eratotic, nonhypertrophic actinic keratoses on affected area 5 times per week; leave on for 8 hr,
the face or scalp. Biopsy-confirmed, primary su- then rinse off with mild soap and water. Con-
perficial basal cell carcinoma. tinue for 6 wk.
Action Availability
May induce the formation of interferons that Cream: 5% in single-use packets in boxes of
have antiproliferative and antiviral properties. 12. Cost: $185.59/box.
Therapeutic Effects: Regression of external

NURSING IMPLICATIONSgenital or perianal warts/condylomata, actinic
keratoses, or basal cell carcinoma lesions. Assessment
Pharmacokinetics ● Assess affected area(s) prior to and periodi-

cally during therapy.Absorption: Minimal absorption.
Distribution: Action is primarily local. Potential Nursing Diagnoses
Metabolism and Excretion: <0.9% excreted Risk for infection (Indications)
in urine and feces. Risk for infection (Patient/Family Teaching)
Half-life: Unknown. Implementation

● Topical: Apply a thin film to clean and dryTIME/ACTION PROFILE (regression of
skin as directed prior to bedtime. Rub in welllesions)
and leave on skin for time period specified.

ROUTE ONSET PEAK DURATION Remove by washing with mild soap and water.
Discard unused cream from single-doseTopical days–wks 10–16 wk unknown
packet. A rest period of several days may be
taken if required for patient comfort or sever-Contraindications/Precautions
ity of skin reaction. Resume therapy when re-Contraindicated in: None known.
action subsides.Use Cautiously in: Previous treatment/surgery

● Do not use occlusive dressings. If covering isin affected area (area should be healed prior to
needed, use cotton gauze or cotton under-use); Pre-existing inflammatory skin lesions
clothes.(may be exacerbated); Immunocompromised

patients (safety not established); Pregnancy, Patient/Family Teaching
lactation, or children <12 yr (safety not estab- ● Instruct patient on proper application tech-
lished). nique. Emphasize the importance of washing

� = Canadian drug name.
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Actionhands before and after application and avoid-
Lower blood glucose by: stimulating glucose up-ing contact with eyes. Advise patient not to use
take in skeletal muscle and fat, inhibiting hepat-more cream than was prescribed. Missed
ic glucose production. Other actions: inhibitiondoses should be applied as soon as possible;
of lypolysis and proteolysis, enhanced proteinthen return to regular schedule.
synthesis. These are rapid-acting insulins with a● Advise patient to delay next dose for several
more rapid onset and shorter duration than reg-days when experiencing discomfort or severe

reactions. Notify health care professional if ular insulin; should be used with an intermedi-
severe reactions occur. ate- or long-acting insulin. Therapeutic Ef-

● Advise patient to avoid sharing this medica- fects: Control of hyperglycemia in diabetic
tion with others. patients.

● Instruct patient to avoid contact with affected Pharmacokinetics
areas while the cream is on the skin. Wash Absorption: Very rapidly absorbed from sub-
cream off of genital areas before engaging in cut administration sites.
sexual activities. Inform patient that oils in the Distribution: Widely distributed.
cream weaken latex contraceptive devices, Metabolism and Excretion: Metabolized by
such as cervical caps, condoms, and dia- liver, spleen, kidney, and muscle.
phragms. Half-life: Insulin aspart—1–1.5 hr; insulin

● Advise patient to avoid use of other topical lispro -1 hr; insulin glulisine—42 min.
medications on same treatment area unless
recommended by health care professional. TIME/ACTION PROFILE (hypoglycemic

effect)Evaluation/Desired Outcomes
● Healing of genital or perianal warts. Treat-

ROUTE ONSET PEAK DURATION
ment is continued until wart is healed or up to

Insulin 10–20 min 1–3 hr 3–5 hr16 wk.
aspart

● Healing of actinic keratosis. Treatment is Insulin glu- within 15 min 1 hr 2–4 hr
continued for 16 wk. lisine

Insulin within 15 min 1–1.5 hr 3–4 hr● Resolution of superficial basal cell carcinoma
lisprolesions. Treatment is continued for 6 wk.

Contraindications/PrecautionsHIGH ALERT Contraindicated in: Hypoglycemia; Allergy or
hypersensitivity to a particular type of insulin,INSULINS (rapid acting)
preservatives, or other additives.(in-su-lin)
Use Cautiously in: Stress and infection (may

insulin aspart, rDNA origin temporarily � insulin requirements); Renal/
Novolog hepatic dysfunction (may � insulin require-

ments); OB: Pregnancy (may temporarily � in-insulin lispro, rDNA origin
sulin requirements); Pedi: Children <3 yr (forHumalog
insulin lispro), <6 yr (for insulin aspart) (safety

insulin glulisine not established).
Apidra Adverse Reactions/Side Effects
Classification Endo: HYPOGLYCEMIA. Local: erythema, lipodys-
Therapeutic: antidiabetics, hormones trophy, pruritis, swelling. Misc: allergic reac-
Pharmacologic: pancreatics tions including ANAPHYLAXIS.
Pregnancy Category B (insulin aspart, Interactions
insulin lispro), C (insulin glulisine) Drug-Drug: Beta blockers, clonidine, and

reserpine may mask some of the signs andSee Appenidx M for more information con-
cerning insulins symptoms of hypoglycemia. Corticosteroids,

thyroid supplements, estrogens, isoni-
Indications azid, niacin, phenothiazines, and rifampin
Control of hyperglycemia in patients with type 1 may � insulin requirements. Alcohol, ACE
or type 2 diabetes mellitus. inhibitors, MAO inhibitors, octreotide,
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oral hypoglycemic agents, and salicylates, sion, drowsiness; flushed, dry skin; fruit-like
breath odor; rapid, deep breathing, polyuria;may � insulin requirements.
loss of appetite; nausea; vomiting; unusualDrug-Natural Products: Glucosamine may
thirst) periodically during therapy.worsen blood glucose control. Fenugreek,

● Monitor body weight periodically. Changes inchromium, and coenzyme Q-10 may pro-
weight may necessitate changes in insulinduce additive hypoglycemic effects.
dose.Route/Dosage

● Assess patient for signs of allergic reactionsDose depends on blood glucose, response, and
(rash, shortness of breath, wheezing, rapidmany other factors. Only insulin aspart and in-
pulse, sweating, low blood pressure) duringsulin glulisine can be administered IV.
therapy.Subcut (Adults and Children): Total insulin

● Lab Test Considerations: May cause �dose determined by needs of patient; generally serum inorganic phosphate, magnesium, and0.5–1 unit/kg/day; 50–70% of this dose may be Ipotassium levels.given as meal-related boluses of rapid-acting in-
● Monitor blood glucose every 6 hr duringsulin, and the remainder as an intermediate or therapy, more frequently in ketoacidosis andlong-acting insulin. Subcutaneous infusion times of stress. A1C may also be monitoredpump —~50% of total dose can be given as every 3–6 mo to determine effectiveness.

meal-related boluses and ~50% of total dose
● Toxicity and Overdose: Overdose is man-

can be given as basal infusion . ifested by symptoms of hypoglycemia. Mild
Availability hypoglycemia may be treated by ingestion of
Insulin aspart: 100 units/ml in 10 mL vials oral glucose. Severe hypoglycemia is a life-
and 3 mL disposable delivery devices. Cost: threatening emergency; treatment consists of
$88.99/10-ml vial NovoLog Pens (3 ml)— IV glucose, glucagon, or epinephrine.
$166.39/5 pens. Insulin glulisine: 100 units/ Potential Nursing Diagnoses
mL in 10 mL vials and 3 ml disposable delivery Noncompliance (Patient/Family Teaching)
devices. Cost: $79.99/10-ml vial. Insulin lis-

Implementationpro: 100 units/mL in 10-mL vials and 3 mL dis-
● High Alert: Insulin-related medication er-posable delivery device. Cost: $85.99/10-ml

rors have resulted in patient harm and death.vial Humalog Pens (3 ml)—$172.05/5 pens.
Clarify ambiguous orders; do not accept or-In combination with: Insulin lispro
ders using the abbreviation ‘‘u’’ for units,75/25 mix (Humalog Mix 75/25): 75% lis-
(can be misread as a zero or the numeral 4;pro insulin protamine suspension and 25% in-
has resulted in tenfold overdoses).sulin lispro mix 100 units/mL in 10 mL vials and

● Insulins are available in different types and3 mL disposable delivery devices. Cost: $91.25/
strengths. Check type, dose, and expiration10-ml vial Humalog Mix 75/25 Pens (3 ml)—
date with another licensed nurse. Do not in-$147.50/5 pens. Insulin lispro 50/50 mix
terchange insulins without consulting physi-(Humalog Mix 50/50): 50% lispro insulin
cian or other health care professional.protamine suspension and 50% insulin lispro

● Use only insulin syringes to draw up dose.mix 100 units/mL in 10 ml vials and 3 mL dis-
The unit markings on the insulin syringe mustposable delivery devices.
match the insulin’s units/ml.

● Insulin aspart, insulin glulisine, and insu-NURSING IMPLICATIONS
lin lispro may be mixed with NPH insulin.

Assessment When mixing insulins, draw insulin aspart,
● Assess for symptoms of hypoglycemia (anxie- insulin glulisine, or insulin lispro into syringe

ty; restlessness; tingling in hands, feet, lips, or first to avoid contamination of rapid-acting
tongue; chills; cold sweats; confusion; cool, insulin vial. Mixed insulins should never be
pale skin; difficulty in concentration; drowsi- used in a pump or for IV infusion.
ness; nightmares or trouble sleeping; exces- ● Store vials in refrigerator. Vials may also be
sive hunger; headache; irritability; nausea; kept at room temperature for up to 28 days.
nervousness; tachycardia; tremor; weakness; Do not use if cloudy, discolored, or unusually
unsteady gait) and hyperglycemia (confu- viscous. Cartridges and pens should be stored

� = Canadian drug name.
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at room temperature and used within 28 ● Emphasize the importance of compliance
days. with nutritional guidelines and regular exer-

● Because of their short duration, insulin lis- cise as directed by health care professional.
pro, insulin glulisine and insulin aspart, ● Advise patient to consult health care profes-
must be used with a longer-acting insulin or sional prior to using alcohol or other Rx,
insulin infusion pump. In patients with type 2 OTC, or herbal products concurrently with
diabetes, insulin lispro may be used without insulin.
a longer-acting insulin when used in combi-

● Advise patient to notify health care profes-
nation with an oral sulfonylurea agent. sional of medication regimen prior to treat-

● Subcut: Administer into abdominal wall, ment or surgery.
thigh, or upper arm subcut. Rotate injection

● Advise patient to notify health care profes-
sites. sional if nausea, vomiting, or fever develops,

● Administer insulin aspart within 5–10 min if unable to eat regular diet, or if blood glu-before a meal. cose levels are not controlled.
● When used as meal time insulin, administer

● Instruct patient on signs and symptoms of hy-insulin glulisine 15 min before or within 20
poglycemia and hyperglycemia and what tomin after starting a meal.
do if they occur.

● Administer insulin lispro within 15 min be-
● Advise patient to notify health care profes-fore or immediately after a meal.

sional if pregnancy is planned or suspected
● May also be administered subcut via external

or if breastfeeding or planning to breastfeed.insulin pump. Do not mix with other insulins
● Patients with diabetes mellitus should carry aor solution when used with a pump. The insu-

source of sugar (candy, glucose gel) andlin in the reservoir, the infusion set, and the
identification describing their disease andinfusion site should be changed q 48 hr. Dis-
treatment regimen at all times.card cartridges after 48 hrs (7 days for insu-

● Emphasize the importance of regular follow-lin lispro), even if solution remains.
up, especially during first few weeks of● IV: Insulin aspart and insulin glulisine may

be administered IV in selected situations un- therapy.
der appropriate medical supervision. Should Evaluation/Desired Outcomes
be diluted to a concentration of 1 unit/ml in

● Control of blood glucose levels without the
0.9% NaCl (D5W may also be used with insu- appearance of hypoglycemic or hyperglycem-lin aspart ). Insulin lispro should not be ad- ic episodes.ministered IV.

Patient/Family Teaching
● Instruct patient on proper technique for ad- indapamide (in-dap-a-mide)

ministration. Include type of insulin, equip- �Lozide, Lozol
ment (syringe, cartridge pens, external puml,

Classificationalcohol swabs), storage, and place to discard
Therapeutic: antihypertensives, diureticssyringes. Discuss the importance of not Pharmacologic: thiazide-like diuretics

changing brands of insulin or syringes, selec-
tion and rotation of injection sites, and com- Pregnancy Category B
pliance with therapeutic regimen.

● Demonstrate technique for mixing insulins by Indications
drawing up insulin aspart, insulin glulisine, Mild to moderate hypertension. Edema associ-
or insulin lispro first. Roll intermediate-act- ated with CHF and other causes.
ing insulin vial between palms to mix, rather

Actionthan shaking (may cause inaccurate dose).
Increases excretion of sodium and water by in-● Explain to patient that this medication con-
hibiting sodium reabsorption in the distal tu-trols hyperglycemia but does not cure diabe-
bule. Promotes excretion of chloride, potassi-tes. Therapy is long term.
um, magnesium, and bicarbonate. May produce● Instruct patient in proper testing of serum
arteriolar dilation. Therapeutic Effects: Low-glucose and ketones. These tests should be
ering of blood pressure in hypertensive patientsclosely monitored during periods of stress or
and diuresis with subsequent mobilization ofillness and health care professional notified

of significant changes. edema.
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Pharmacokinetics Availability (generic available)
Tablets: 1.25 mg, 2.5 mg. Cost: Generic—Absorption: Well absorbed from the GI tract
1.25 mg $12.60/90, 2.5 mg $12.60/90.after oral administration.

Distribution: Widely distributed.
NURSING IMPLICATIONSMetabolism and Excretion: Mostly metabo-

lized by the liver. Small amounts (7%) excreted Assessment
unchanged by the kidneys.

● Monitor blood pressure, intake and output,
Half-life: 14–18 hr. and daily weight and assess feet, legs, and sa-

cral area for edema daily.TIME/ACTION PROFILE (antihypertensive
● Assess patient, especially if taking digoxin, foreffect)

anorexia, nausea, vomiting, muscle cramps,
ROUTE ONSET PEAK DURATION paresthesia, and confusion; report signs of

Ielectrolyte imbalance. Patients taking digoxinPO (single unknown 24 hr unknown
have an increased risk of digitalis toxicity duedose)

PO (multiple 1–2 wk 8–12 wk up to 8 wk to the potassium-depleting effect of the di-
dose) uretic.

● Assess patient for allergy to sulfonamides.Contraindications/Precautions
● Lab Test Considerations: Monitor elec-Contraindicated in: Hypersensitivity; Cross-

trolytes (especially potassium), blood glu-sensitivity with sulfonamides may occur; Anuria; cose, BUN, serum creatinine, and uric acidLactation. levels periodically throughout therapy. MayUse Cautiously in: Renal or severe hepatic im- cause decreased potassium, sodium, andpairment; Geriatric patients (increased sensitiv- chloride concentrations. May increase serum
ity); Pregnancy or children (safety not estab- glucose; diabetic patients may require in-
lished). creased oral hypoglycemic or insulin dosage.
Adverse Reactions/Side Effects Increases uric acid level an average of 1.0
CNS: dizziness, drowsiness, lethargy. CV: ar- mg/100 ml; may precipitate an episode of
rhythmias, hypotension. GI: anorexia, cramp- gout.
ing, nausea, vomiting. Derm: photosensitivity, Potential Nursing Diagnoses
rashes. Endo: hyperglycemia. F and E: hypoka- Excess fluid volume (Indications)
lemia, dehydration, hypochloremic alkalosis, Risk for deficient fluid volume (Side Effects)
hyponatremia, hypovolemia. Metab: hyperuri-

Implementationcemia. MS: muscle cramps.
● Administer in the morning to prevent disrup-

Interactions tion of sleep cycle.
Drug-Drug: Additive hypotension with other

● PO: May be given with food or milk to mini-
antihypertensives, nitrates, or acute inges- mize GI irritation.
tion of alcohol. Additive hypokalemia with cor-

Patient/Family Teachingticosteroids, amphotericin B, piperacillin,
● Instruct patient to take this medication at theor ticarcillin. � the excretion of lithium;

same time each day. If a dose is missed, takemay cause toxicity. Hypokalemia may � risk of
as soon as remembered but not just beforedigoxin toxicity.
next dose is due. Do not double doses. AdviseDrug-Natural Products: Licorice and stim- patients using indapamide for hypertensionulant laxative herbs (aloe, senna) may � to continue taking the medication even if feel-risk of potassium depletion. ing well. Indapamide controls but does not

Route/Dosage cure hypertension.
PO (Adults): Hypertension—1.25–5 mg daily ● Caution patient to change positions slowly to
in the morning; may be increased at 4-wk inter- minimize orthostatic hypotension. This may
vals up to 5 mg/day. Edema secondary to be potentiated by alcohol.
CHF—2.5 mg daily in the morning; may be in- ● Advise patient to use sunscreen (avoid those
creased after 1 wk to 5 mg/day. containing PABA) and protective clothing

� = Canadian drug name.
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Pharmacokineticswhen in the sun to prevent photosensitivity re-
Absorption: Well absorbed after oral adminis-actions.
tration in adults, incomplete oral absorption in● Instruct patient to follow a diet high in potas-
neonates.sium (see Appendix L).
Distribution: Crosses the blood-brain barrier● Advise patient to report muscle weakness,
and the placenta. Enters breast milk.cramps, nausea, or dizziness to health care
Protein Binding: 99%.professional.
Metabolism and Excretion: Mostly metabo-● Advise patient to consult health care profes-
lized by the liver.sional before taking OTC medication concur-
Half-life: Neonates <2 weeks: 20 hr; >2rently with this therapy.
weeks: 11 hr; Adults: 2.6–11 hr.● Emphasize the importance of routine follow-

up exams. TIME/ACTION PROFILE
● Hypertension: Instruct patient and family

on proper technique of blood pressure moni- ROUTE ONSET PEAK DURATION
toring. Advise them to check blood pressure PO (anal- 30 min 0.5–2 hr 4–6 hr
at least weekly and to report significant gesic)

PO-ER (anal- 30 min unknown 4–6 hrchanges.
gesic)

● Encourage patient to comply with additional
PO (anti-in- up to 7 days 1–2 wk 4–6 hrinterventions for hypertension (weight reduc- flammatory)

tion, low-sodium diet, regular exercise, PO-ER (anti- up to 7 days 1–2 wk 4–6 hr
inflam-smoking cessation, moderation of alcohol
matory)consumption, and stress management).

IV (closure up to 48 hr unknown unknown
of PDA)Evaluation/Desired Outcomes

● Control of hypertension.
Contraindications/Precautions

● Decrease in edema secondary to CHF.
Contraindicated in: Hypersensitivity; Known
alcohol intolerance (suspension); Cross-sensi-
tivity may exist with other NSAIDs, including as-indomethacin
pirin; Active GI bleeding; Ulcer disease; Proctitis(in-doe-meth-a-sin)
or recent history of rectal bleeding; Necrotizing�Apo-Indomethacin, �Indameth,
enterocolitis in neonates; Intraventricular hem-�Indocid, Indocin, Indocin I.V,
orrhage; Thrombocytopenia.�Indocin PDA, Indocin SR, Indo-
Use Cautiously in: Severe cardiovascular, re-chron E-R, �Novo-Methacin,
nal, or hepatic disease; History of ulcer disease;�Nu-Indo
Epilepsy; Hypertension; Geri: Geriatric patients

Classification are at increased risk for adverse reactions in-
Therapeutic: antirheumatics, ductus arteri-

cluding dizziness and GI bleeding; Pregnancy orosus patency adjuncts (IV only), nonster-
lactation (not recommended during 2nd half ofoidal anti-inflammatory agents
pregnancy); Lactation.

Pregnancy Category B (first trimester) Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, headache, psychicIndications disturbances. EENT: blurred vision, tinnitus.

PO: Inflammatory disorders including: Rheu- CV: hypertension, edema. GI: PO— DRUG-IN-
matoid arthritis, Gouty arthritis, Osteoarthritis,

DUCED HEPATITIS, GI BLEEDING, constipation, dyspep-
Ankylosing spondylitis. Generally reserved for sia, nausea, vomiting, discomfort, necrotizing
patients who do not respond to less toxic agents. enterocolitis. GU: cystitis, hematuria, renal fail-
IV: Alternative to surgery in the management of ure. Derm: rashes. F and E: hyperkalemia;
patent ductus arteriosus in premature neonates. IV— dilutional hyponatremia; IV— hypoglyce-
Action mia. Hemat: thrombocytopenia, blood dyscra-
Inhibits prostaglandin synthesis. Therapeutic sias, prolonged bleeding time. Local: phlebitis
Effects: PO: Suppression of pain and inflam- at IV site. Misc: allergic reactions including ANA-
mation. IV: Closure of patent ductus arteriosus. PHYLAXIS.
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Interactions mint, pineapple coconut mint flavors): 25
Drug-Drug: Concurrent use with aspirin may mg/5 ml. Powder for injection: 1-mg vials.
� effectiveness. Additive adverse GI effects with

NURSING IMPLICATIONSaspirin, other NSAIDs, corticosteroids, or
alcohol. Chronic use of acetaminophen � Assessment
risk of adverse renal reactions. May � effec-

● Patients who have asthma, aspirin-induced
tiveness of diuretics or antihypertensives. allergy, and nasal polyps are at increased risk
May � hypoglycemia from insulins or oral for developing hypersensitivity reactions.
hypoglycemic agents. May � risk of toxicity Monitor for rhinitis, asthma, and urticaria.
from lithium or zidovudine (avoid concur-

● Arthritis: Assess limitation of movement and
rent use with zidovudine). � risk of toxicity pain—note type, location, and intensity be-
from methotrexate. Probenecid � risk of fore and 1–2 hr after administration.
toxicity from indomethacin. � risk of bleeding

● Patent Ductus Arteriosus: Monitor respi- I
with cefotetan, cefoperazone, valproic ratory status, heart rate, blood pressure,
acid, thrombolytics, warfarin, and drugs echocardiogram, and heart sounds routinely
affecting platelet function including clopi- throughout therapy.
dogrel, ticlopidine, abciximab, eptifiba- ● Monitor intake and output. Fluid restriction is
tide, or tirofiban. � risk of adverse hemato- usually instituted throughout therapy.
logic reactions with antineoplastics or ● Lab Test Considerations: Evaluate BUN,
radiation therapy. � risk of nephrotoxicity serum creatinine, CBC, serum potassium lev-
with cyclosporine. Concurrent use with po- els, and liver function tests periodically in pa-
tassium-sparing diuretics may result in hy- tients receiving prolonged therapy.
perkalemia. May � levels of digitalis glyco- ● Serum potassium, BUN, serum creatinine,
sides methotrexate lithium and AST, and ALT tests may show � levels. Blood
aminoglycosides when used IV in neonates. glucose concentrations may be altered. He-

moglobin and hematocrit concentrations,Drug-Natural Products: � bleeding risk
leukocyte and platelet counts, and CCr may bewith anise, arnica, chamomile, clove, dong
�.quai, feverfew, garlic, ginger, ginkgo, and

● Urine glucose and urine protein concentra-Panax ginseng.
tions may be �.Route/Dosage

● Leukocyte and platelet count may be �.
Anti-inflammatory Bleeding time may be prolonged for several
PO (Adults): Antiarthritic—25–50 mg 2–4 days after discontinuation.
times daily or 75-mg extended-release capsule Potential Nursing Diagnoses
once or twice daily (not to exceed 200 mg or Acute pain (Indications)
150 mg of SR/day). A single bedtime dose of 100 Impaired physical mobility (Indications)
mg may be used. Antigout—100 mg initially,

Implementationfollowed by 50 mg 3 times daily for relief of
● If prolonged therapy is used, dose should bepain, then decreased further.

reduced to the lowest level that controlsPO (Children >2 yr): 1–2 mg/kg/day in 2–4
symptoms.divided doses (not to exceed 4 mg/kg/day or

● PO: Administer after meals, with food, or150–200 mg/day).
with antacids to decrease GI irritation. Do not

Closure of Patent Ductus Arteriosus crush, break, or chew sustained-release
IV (Neonates): 0.2 mg/kg initially, then 2 sub- capsules.
sequent doses at 12–24 hr intervals of 0.1 mg/ ● Shake suspension before administration. Do
kg if age <48 hr at time of initial dose; 0.2 mg/ not mix with antacid or any other liquid.
kg if 2–7 days at initial dose; 0.25 mg/kg if age IV Administration
>7 days at initial dose.

● Direct IV: Diluent: Preservative-free 0.9%
Availability (generic available) NaCl or preservative-free sterile water. Re-
Capsules: 25 mg, 50 mg. Sustained-release constitute with 1 or 2 ml of diluent. Concen-
capsules: 75 mg. Oral suspension (fruit tration: 0.5–1 mg/ml. Reconstitute imme-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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diately before use and discard any unused infliximab (in-flix-i-mab)solution. Do not dilute further or admix. Do Remicadenot administer via umbilical catheter into ves-
sels near the superior mesenteric artery, as Classification

Therapeutic: antirheumatics (DMARDs),these can cause vasoconstriction and com-
gastrointestinal anti-inflammatories—thera-promise blood flow to the intestines. Do not
peuticadminister intra-arterially. Rate: Administer
Pharmacologic: monoclonal antibodiesover 20–30 min. Avoid extravasation, as solu-

tion is irritating to tissues. Pregnancy Category C
● Y-Site Compatibility: furosemide, insulin,

nitroprusside, potassium chloride, sodium Indications
bicarbonate. Active rheumatoid arthritis (moderate to severe,

● Y-Site Incompatibility: calcium gluconate, with methotrexate). Active Crohn’s disease
cimetidine, dobutamine, dopamine, gentami- (moderate to severe). Active psoriatic arthritis.
cin, levofloxacin, tobramycin, tolazoline. Active ankylosing spondylitis. Active ulcerative

Patient/Family Teaching colitis (moderate to severe) with inadequate re-
● Advise patient to take this medication with a sponse to conventional therapy: reducing signs

full glass of water and to remain in an upright and symptoms, and inducing and maintaining
position for 15–30 min after administration. clinical remission and mucosal healing, and

● Instruct patient to take medication exactly as eliminating corticosteroid use. Plaque psoriasis
directed. Take missed doses as soon as re- (chronic severe).
membered if not almost time for next dose. ActionDo not double doses. Neutralizes and prevents the activity of tumor

● May cause drowsiness or dizziness. Advise
necrosis factor-alpha (TNF-alpha), resulting inpatient to avoid driving or other activities re-
anti-inflammatory and antiproliferative activity.quiring alertness until response to medica-
Therapeutic Effects: Decreased pain andtion is known.
swelling, decreased rate of joint destruction and

● Caution patient to avoid the concurrent use of
improved physical function in ankylosing spon-alcohol, aspirin, other NSAIDs, acetamino-
dylitis, rheumatoid or psoriatic arthritis. Reduc-phen, or other OTC medications without con-
tion and maintenance of closure of fistulae insulting health care professional.
Crohn’s disease. Decreased symptoms, main-

● Caution patient to wear sunscreen and pro-
taining remission and mucosal healing with de-tective clothing to prevent photosensitivity re-
creased corticosteroid use in ulcerative colitis.actions.
Decrease in induration, scaling and erythema of

● Advise patient to inform health care profes-
psoriatic lesions.sional of medication regimen before treat-
Pharmacokineticsment or surgery.
Absorption: IV administration results in com-● Instruct patient to notify health care profes-
plete bioavailability.sional if rash, itching, chills, fever, muscle
Distribution: Predominantly distributed with-aches, visual disturbances, weight gain, ede-
in the vascular compartment.ma, abdominal pain, black stools, or persis-
Metabolism and Excretion: Unknown.tent headache occurs.
Half-life: 9.5 days.● Patent Ductus Arteriosus: Explain to par-

ents the purpose of medication and the need
TIME/ACTION PROFILE (symptoms offor frequent monitoring.
Crohn’s disease)

Evaluation/Desired Outcomes
ROUTE ONSET PEAK DURATION● Decrease in severity of moderate pain.

● Improved joint mobility. Partial arthritic re- IV 1–2 wk unknown 12–48 wk†
lief is usually seen within 2 wk, but maximum

†After infusioneffectiveness may require up to 1 mo of con-
tinuous therapy. Patients who do not respond Contraindications/Precautions
to one NSAID may respond to another. Contraindicated in: Hypersensitivity to inflixi-

● Successful closure of patent ductus arte- mab, murine (mouse) proteins, or other com-
riosus. ponents in the formulation; OB: Lactation; CHF.
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Use Cautiously in: Patients being retreated af- Ankylosing spondylitis
IV (Adults): 5 mg/kg given as an infusion re-ter 2 yr without treatment (increased risk of ad-
peated 2 and 6 wk later, then every 6 wk.verse reactions); History of tuberculosis or ex-

posure (latent tuberculosis should be treated Psoriatic Arthritis
prior to infliximab therapy); Geri: Geriatric pa- IV (Adults): 5 mg/kg given as an infusion re-
tients; OB: Pregnancy (use only if clearly need- peated 2 and 6 weeks later, then every 8 wk
ed); Pedi: Children (safety not established). thereafter (with or without methotrexate).

Ulcerative ColitisAdverse Reactions/Side Effects
IV (Adults): 5 mg/kg given as an infusion regi-CNS: fatigue, headache, anxiety, depression,
men at 0, 2 and 6 wk followed by a maintenancedizziness, insomnia. EENT: conjunctivitis.
regimen of 5 mg/kg every 8 wk thereafter.Resp: upper respiratory tract infection, bron-

chitis, cough, dyspnea, laryngitis, pharyngitis, Psoriasis IIV (Adults): 5 mg/kg given as an infusion regi-respiratory tract allergic reaction, rhinitis, si-
men at 0, 2 and 6 wk followed by a maintenancenusitis. CV: chest pain, hypertension, hypoten-
regimen of 5 mg/kg every 8 wk thereafter.sion, pericardial effusion, tachycardia, CHF. GI:

abdominal pain, nausea, vomiting, constipation, Availability
diarrhea, dyspepsia, flatulence, hepatotoxicity, Powder for injection: 100 mg/vial.
intestinal obstruction, oral pain, tooth pain, ul-

NURSING IMPLICATIONScerative stomatitis. GU: dysuria, urinary fre-
quency, urinary tract infection. Derm: acne, al- Assessment
opecia, dry skin, ecchymosis, eczema,

● Assess for infusion-related reactions (fever,
erythema, flushing, hematoma, increased chills, urticaria, pruritus) during and for 2 hr
sweating, hot flushes, pruritus, urticaria, rash. after infusion. Symptoms usually resolve
Hemat: neutropenia. MS: arthralgia, arthritis, when infusion is discontinued. Reactions are
back pain, involuntary muscle contractions, more common after 1st or 2nd infusion. Fre-
myalgia. Neuro: paresthesia. Misc: INFECTIONS quency of reactions may be reduced with im-
(including reactivation tuberculosis, pneumo- munosuppressant agents.
nia and invasive fungal infections), fever, infu- ● Assess for latent tuberculosis with a tubercu-
sion reactions, chills, flu-like syndrome, herpes lin skin test prior to initiation of therapy.

Treatment of latent tuberculosis should be in-simplex, herpes zoster, hypersensitivity reac-
itiated prior to therapy with infliximab.tions, � risk of lymphoma, lupus-like syn-

● Observe patient for hypersensitivity reactionsdrome, moniliasis, pain, peripheral edema, vas-
(urticaria, dyspnea, hypotension) during in-culitis.
fusion. Discontinue infliximab if severe reac-

Interactions tion occurs. Have medications (antihista-
Drug-Drug: None significant. mines, acetaminophen, corticosteroids,

epinephrine) and equipment readily avail-Route/Dosage
able in the event of a severe reaction.

Rheumatoid arthritis
● Rheumatoid Arthritis: Assess pain and

IV (Adults): 3 mg/kg followed by 3 mg/kg 2 range of motion prior to and periodically
and 6 wk after initial dose and then every 8 wk; during therapy.
dose may be adjusted in partial responders up ● Crohn’s Disease and Ulcerative Colitis:

Assess for signs and symptoms before, dur-to 10 mg/kg or treatment as often as every 4 wk
ing, and after therapy.(used with methotrexate).

● Psoriasis: Assess lesions periodically during
Crohn’s Disease therapy.
IV (Adults): Moderate-to-severe Crohn’s dis- ● Lab Test Considerations: May cause �
ease—5 mg/kg as a single infusion. Fistulizing in positive ANA. Frequency may be decreased
Crohn’s disease—5 mg/kg repeated 2 and 6 with baseline immunosuppressant therapy.
wk after initial infusion; maintenance dose of 5 ● Monitor liver function tests periodically dur-
mg/kg may be given q 8 wk. ing therapy. May cause mild to moderate AST

� = Canadian drug name.
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and ALT � without progressing to liver dys- ● May cause dizziness. Caution patient to avoid
driving or other activities requiring alertnessfunction. If patient develops jaundice or liver
until response to medication is known.enzyme elevations ≥5 times the upper limits

of normal, discontinue infliximab. Evaluation/Desired Outcomes
● Monitor CBC with differential periodically

● Decreased pain and swelling with decreased
during therapy. May cause leukopenia, neu- rate of joint destruction and improved physi-
tropenia, thrombocytopenia, and pancytope- cal function in patients with ankylosing spon-
nia. Discontinue infliximab is symptoms of dylitis, psoriatic, or rheumatoid arthritis.
blood dyscrasias (persistent fever) occur.

● Decrease in the signs and symptoms of
Crohn’s disease and a decrease in the num-Potential Nursing Diagnoses
ber of draining enterocutaneous fistulas. De-Acute pain, chronic (Indications)
creased symptoms, maintaining remissionDiarrhea (Indications)
and mucosal healing with decreased cortico-Implementation steroid use in ulcerative colitis.

IV Administration ● Decrease in induration, scaling and erythema
● Intermittent Infusion: Calculate the total of psoriatic lesions.

number of vials needed. Diluent: Reconsti-
tute each vial with 10 ml of sterile water for HIGH ALERT
injection using a syringe with a 21-gauge nee-

INSULIN (mixtures)dle or smaller. Direct stream to sides of vial.
Do not use if vacuum is not present in vial. (in-su-lin)
Gently swirl solution by rotating vial to dilute; insulin lispro protamine suspen-do not shake. May foam on reconstitution; al- sion/insulin lispro solution mix-low to stand for 5 min. Solution is colorless to tures, rDNA originlight yellow and opalescent; a few translucent Humalog Mix 75/25, Humalog Mixparticles may develop because infliximab is a

50/50protein. Do not use if opaque particles, dis-
coloration, or other particles occur. With- insulin aspart protamine suspen-
draw volume of total infliximab dose from in- sion/insulin aspart solution mix-
fusion container containing 250 ml with 0.9% tures, rDNA origin
NaCl. Concentration: Slowly add total dose NovoLog Mix 70/30
of infliximab for a concentration ranging

NPH/regular insulin mixturesfrom 0.4 to 4 mg/ml. Mix gently. Infusion
Humulin 50/50, Humulin 70/30,should begin within 3 hr of preparation. Solu-
Novolin 70/30tion is incompatible with polyvinyl chloride

equipment. Prepare in glass infusion bottle or Classification
polypropylene or polyolefin bags. Do not Therapeutic: antidiabetics, hormones
reuse or store any portion of infusion solu- Pharmacologic: pancreatics
tion. Rate: Administer over at least 2 hr

Pregnancy Category B (insulin lisprothrough polyethylene-lined administration set
protamine/insulin lispro solution mix-with an in-line, sterile, nonpyrogenic, low
ture), C (insulin aspart protamine/insu-protein-building filter with ≤1.2-micron pore
lin aspart solution mixture. NPH/regularsize.
insulin mixture)● Y-Site Incompatibility: Do not administer

concurrently in the same line with any other See Appenidx M for more information con-
cerning insulinsagents.

Patient/Family Teaching
Indications

● Advise patient that adverse reactions (myal-
Control of hyperglycemia in patients with type 1gia, rash, fever, polyarthralgia, pruritus) may
or type 2 diabetes mellitus.occur 3–12 days after delayed (>2 yr) re-

treatment with infliximab. Symptoms usually Action
decrease or resolve within 1–3 days. Instruct Lower blood glucose by: stimulating glucose up-
patient to notify health care professional if take in skeletal muscle and fat, inhibiting hepat-
symptoms occur. ic glucose production. Other actions: inhibition
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Interactionsof lipolysis and proteolysis, enhanced protein
Drug-Drug: Beta blockers, clonidine, andsynthesis. Therapeutic Effects: Control of hy-
reserpine may mask some of the signs andperglycemia in diabetic patients.
symptoms of hypoglycemia. Corticosteroids,Pharmacokinetics
thyroid supplements, estrogens,Absorption: Well absorbed from subcuta-
isoniazid, niacin, phenothiazines, and ri-neous administration sites. Absorption rate is
fampin may � insulin requirements. Alcohol,determined by type of insulin, injection site, vol-
ACE inhibitors, MAO inhibitors,ume of injectate, and other factors.
octreotide, oral hypoglycemic agents, andDistribution: Widely distributed.
salicylates, may � insulin requirements.Metabolism and Excretion: Metabolized by
Drug-Natural Products: Glucosamine mayliver, spleen, kidney, and muscle.
worsen blood glucose control. Fenugreek,Half-life: 5–6 min (prolonged in patients with Ichromium, and coenzyme Q-10 may pro-diabetes; biologic half-life is 1–1.5 hr;).
duce additive hypoglycemic effects.

TIME/ACTION PROFILE (hypoglycemic Route/Dosage
effect) Dose depends on blood glucose, response, and

many other factors.ROUTE ONSET PEAK DURATION
Subcut (Adults and Children): 0.5–1 unit/

insulin lispro 15–30 min 2.8 hr 24 hr kg/day. Adolescents during rapid growth—protamine
0.8–1.2 units/kg/day.suspension/

insulin lis- Availabilitypro solu-
NPH insulin/regular insulin suspensiontion mix-

ture subcut mixture: 70 units NPH/30 units regular insulin/
insulin as- 15 min 1–4 hr 18–24 hr ml—Novolin 70/30, Humulin 70/30(100 units/

part prota- ml total) in 10-ml vials and 3-ml disposable de-mine sus-
livery devicesOTC, 50 units NPH/50 units regularpension/

insulin as- insulin/ml—Humulin 50/50(100 units/ml to-
part solu- tal) in 10-ml vialsOTC. Cost: Humulin 70/30 or
tion mix- Novolin 70/30—$42.99/10-ml vial; Humulinture subcut

50/50—$36.99/10-ml vial; Humulin 70/30NPH/Regular 30 min 4–8 hr 24 hr
Insulin pen (3 ml)—$117.03/5 pens; Novolin 70/30
mixture Penfill (3 ml)—$116.72/5 pens. Insulin lis-
subcu- pro protamine suspension/insulin lisprotaneous

solution mixture: 75% insulin lispro prota-
mine suspension and 25% insulin lispro solu-Contraindications/Precautions
tion mix—Humalog Mix 75/25 100 units/mL inContraindicated in: Hypoglycemia; Allergy or
10-mL vials and 3-mL disposable delivery de-hypersensitivity to a particular type of insulin,
vices, 50% insulin lispro protamine suspensionpreservatives, or other additives.
and 50% insulin lispro solution mix—HumalogUse Cautiously in: Stress and infection (may
Mix 50/50 100 units/mL in 10-mL vials and 3-temporarily � insulin requirements); Renal/
mL disposable delivery devices. Cost: $91.25/hepatic impairment (may � insulin require-
10-ml vial Humalog Mix 75/25 Pens (3 ml)—ments); OB: Pregnancy (may temporarily � in-
$147.50/5 pens. Insulin aspart protaminesulin requirements); Pedi: Children <18 yr
suspension/insulin aspart solution mix-(safety of Humalog not established).
ture: 70% insulin aspart protamine suspensionAdverse Reactions/Side Effects
and 30% insulin aspart solution mix—NovoLogEndo: HYPOGLYCEMIA. Local: erythema, lipodys-
Mix 70/30 100 units/mL in 10-mL vials and 3-trophy, pruritis, swelling. Misc: allergic reac-
mL disposable delivery devices. Cost: Novologtions including ANAPHYLAXIS.
Mix 70/30 Pens (3 ml)—$166.38/5 pens.

� = Canadian drug name.
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NURSING IMPLICATIONS ● NPH insulins should not be used in the man-
agement of ketoacidosis.Assessment

● Subcut: Rotate injection sites.
● Assess for symptoms of hypoglycemia (anxie-

● Administer into abdominal wall, thigh, or up-
ty; restlessness; tingling in hands, feet, lips, or per arm subcutaneously.tongue; chills; cold sweats; confusion; cool,

Patient/Family Teachingpale skin; difficulty in concentration; drowsi-
● Instruct patient on proper technique for ad-ness; excessive hunger; headache; irritability;

ministration. Include type of insulin, equip-nightmares or trouble sleeping; nausea; ner-
ment (syringe, cartridge pens, alcoholvousness; tachycardia; tremor; weakness; un-
swabs), storage, and place to discard sy-steady gait) and hyperglycemia (confusion,
ringes. Discuss the importance of not chang-drowsiness; flushed, dry skin; fruit-like
ing brands of insulin or syringes, selectionbreath odor; rapid, deep breathing, polyuria;
and rotation of injection sites, and compli-loss of appetite; nausea; vomiting; unusual
ance with therapeutic regimen.thirst) periodically during therapy.

● Explain to patient that this medication con-● Monitor body weight periodically. Changes in
trols hyperglycemia but does not cure diabe-weight may necessitate changes in insulin
tes. Therapy is long term.dose.

● Instruct patient in proper testing of serum● Lab Test Considerations: May cause �
glucose and ketones. These tests should beserum inorganic phosphate, magnesium, and

potassium levels. closely monitored during periods of stress or
● Monitor blood glucose every 6 hr during illness and health care professional notified

therapy, more frequently in ketoacidosis and of significant changes.
times of stress. A1C may also be monitored ● Emphasize the importance of compliance
every 3–6 mo to determine effectiveness. with nutritional guidelines and regular exer-

● Toxicity and Overdose: Overdose is man- cise as directed by health care professional.
ifested by symptoms of hypoglycemia. Mild ● Advise patient to consult health care profes-
hypoglycemia may be treated by ingestion of sional prior to using alcohol or other Rx,
oral glucose. Severe hypoglycemia is a life- OTC, or herbal products concurrently with
threatening emergency; treatment consists of insulin.
IV glucose, glucagon, or epinephrine. ● Advise patient to notify health care profes-

sional of medication regimen prior to treat-Potential Nursing Diagnoses
ment or surgery.Noncompliance (Patient/Family Teaching)

● Advise patient to notify health care profes-Implementation sional if nausea, vomiting, or fever develops,
● High Alert: Insulin-related medication er- if unable to eat regular diet, or if blood glu-

rors have resulted in patient harm and death. cose levels are not controlled.
Clarify ambiguous orders; do not accept or-

● Instruct patient on signs and symptoms of hy-
ders using the abbreviation ‘‘u’’ for units, poglycemia and hyperglycemia and what to
(can be misread as a zero or the numeral 4; do if they occur.
has resulted in tenfold overdoses).

● Advise patient to notify health care profes-
● Insulins are available in different types and sional if pregnancy is planned or suspectedstrengths. Check type, dose, and expiration or if breastfeeding or planning to breastfeed.date with another licensed nurse. Do not in-

● Patients with diabetes mellitus should carry aterchange insulins without consulting physi- source of sugar (candy, glucose gel) andcian or other health care professional.
identification describing their disease and

● Use only insulin syringes to draw up dose.
treatment regimen at all times.The unit markings on the insulin syringe must

● Emphasize the importance of regular follow-match the insulin’s units/ml.
up, especially during first few weeks of

● Store insulin in refrigerator. May also be kept
therapy.at room temperature for up to 28 days. Do

Evaluation/Desired Outcomesnot use if cloudy, discolored, or unusually
● Control of blood glucose levels in diabetic pa-viscous. Humalog pens must be discarded af-

tients without the appearance of hypoglyce-ter 10 days. NovoLog pens must be discarded
after 14 days. mic or hyperglycemic episodes.
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Use Cautiously in: Stress and infection (mayHIGH ALERT
temporarily � insulin requirements); Renal/INSULINS (short acting) hepatic impairment (may � insulin require-

(in-su-lin) ments); OB: Pregnancy (may temporarily � in-
sulin requirements).insulin, regular (injection, con-

centrated) Adverse Reactions/Side Effects
Humulin R, Humulin R U-500 Endo: HYPOGLYCEMIA. Local: erythema, lipodys-
(concentrated), �Insulin-Toronto, trophy, pruritis, swelling. Misc: allergic reac-
Novolin R tions including ANAPHYLAXIS.
Classification Interactions
Therapeutic: antidiabetics, hormones Drug-Drug: Beta blockers, clonidine, and
Pharmacologic: pancreatics reserpine may mask some of the signs and I

symptoms of hypoglycemia. Corticosteroids,Pregnancy Category B
thyroid supplements, estrogens,See Appenidx M for more information con-
isoniazid, niacin, phenothiazines, and ri-cerning insulins
fampin may � insulin requirements. Alcohol,
ACE inhibitors, MAO inhibitors,Indications
octreotide, oral hypoglycemic agents, andControl of hyperglycemia in patients with type 1
salicylates, may � insulin requirements.or type 2 diabetes; can be used to treat diabetic

ketoacidosis. Concentrated insulin U-500: Drug-Natural Products: Glucosamine may
Only for use in patients with insulin require- worsen blood glucose control. Fenugreek,
ments >200 units/day. Unlabeled uses: Treat- chromium, and coenzyme Q-10 may pro-
ment of hyperkalemia. duce additive hypoglycemic effects.
Action Route/Dosage
Lower blood glucose by: stimulating glucose up- Dose depends on blood glucose, response, and
take in skeletal muscle and fat, inhibiting hepat- many other factors.
ic glucose production. Other actions: inhibition

Ketoacidosis—Regular Insulin Only (100of lipolysis and proteolysis, enhanced protein
synthesis. Therapeutic Effects: Control of hy- units/ml)
perglycemia in diabetic patients. IV (Adults): 0.1 unit/kg/hr as a continuous in-

fusion.Pharmacokinetics
IV (Children): Loading dose-0.1 unit/kg, thenAbsorption: Rapidly absorbed from subcuta-

neous administration sites. maintenance continuous infusion 0.05–0.2
Distribution: Widely distributed. unit/kg/hr, titrate to optimal rate of decrease of
Metabolism and Excretion: Metabolized by serum glucose of 80–100 mg/dL/hr.
liver, spleen, kidney, and muscle.

Maintenance TherapyHalf-life: 30–60 min.
Subcut (Adults and Children): 0.5–1 unit/TIME/ACTION PROFILE (hypoglycemic kg/day. Adolescents during rapid growth—effect) 0.8–1.2 units/kg/day.

ROUTE ONSET PEAK DURATION Treatment of Hyperkalemia
Regular in- 10–30 min 15–30 min 30–60 min Subcut, IV (Adults and Children): dextrosesulin IV

0.5–1 g/kg combined with insulin 1 unit for ev-Regular in- 30–60 min 2–4 hr 5–7 hr
sulin ery 4–5 g dextrose given.
subcut Availability

Insulin injection (regular insulin): 100Contraindications/Precautions
units/ml in 10 ml vials and 3 ml disposable de-Contraindicated in: Hypoglycemia; Allergy or
livery devices OTC. Regular (concentrated) in-hypersensitivity to a particular type of insulin,

preservatives, or other additives. sulin injection: 500 units/ml in 20-ml vials.

� = Canadian drug name.
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NURSING IMPLICATIONS regular insulin vial. Mixed insulins should
never be used in a pump or for IV infusion.Assessment

● Store insulin in refrigerator. May also be kept
● Assess for symptoms of hypoglycemia (anxie- at room temperature for up to 28 days. Do

ty; restlessness; tingling in hands, feet, lips, or not use if cloudy, discolored, or unusually
tongue; chills; cold sweats; confusion; cool, viscous.pale skin; difficulty in concentration; drowsi-

● Subcut: Rotate injection sites.ness; nightmares or trouble sleeping; exces-
● Administer into abdominal wall, thigh, or up-sive hunger; headache; irritability; nausea; per arm subcutaneously.nervousness; tachycardia; tremor; weakness;
● Administer regular insulin within 15–30unsteady gait) and hyperglycemia (confu- min before a meal.sion, drowsiness; flushed, dry skin; fruit-like

IV Administrationbreath odor; rapid, deep breathing, polyuria;
● IV: Regular insulin is the only insulin that canloss of appetite; nausea; vomiting; unusual

be administered IV.thirst) periodically during therapy.
● High Alert: Regular (concentrated) insulin● Monitor body weight periodically. Changes in

U-500 should not be given IV.weight may necessitate changes in insulin
● Direct IV: May be administered IV undiluteddose.

directly into vein or through Y-site. Rate:● Lab Test Considerations: May cause �
serum inorganic phosphate, magnesium, and Administer up to 50 units over 1 min.
potassium levels. ● Continuous Infusion: Diluent: May be di-

● Monitor blood glucose every 6 hr during luted in commonly used IV solutions as an in-
therapy, more frequently in ketoacidosis and fusion; however, insulin potency may be re-
times of stress. A1C may also be monitored duced by at least 20–80% by the plastic or
every 3–6 mo to determine effectiveness. glass container or tubing before reaching the

● Toxicity and Overdose: Overdose is man- venous system. Concentration: 0.2–1 unit/
ifested by symptoms of hypoglycemia. Mild ml. Rate: Rate should be ordered by physi-
hypoglycemia may be treated by ingestion of cian (usually 0.05–0.2 units/kg/hr), and in-
oral glucose. Severe hypoglycemia is a life- fusion should be placed on an IV pump for
threatening emergency; treatment consists of accurate administration.
IV glucose, glucagon, or epinephrine. ● Rate of administration should be decreased

when serum glucose level reaches 250 mg/Potential Nursing Diagnoses
100 ml.Noncompliance (Patient/Family Teaching)

● Y-Site Compatibility: amiodarone, ampi-Implementation cillin, ampicillin-sulbactam, aztreonam, cefa-
● High Alert: Insulin-related medication er- zolin, cefepime, ceftazidime, dobutamine,

rors have resulted in patient harm and death. doxapram, esmolol, famotadine, gentamicin,
Clarify ambiguous orders; do not accept or- heparin, imipenem-cilastatin, indomethacin,
ders using the abbreviation ‘‘u’’ for units, magnesium sulfate, meperidine, meropenem,
(can be misread as a zero or the numeral 4; midazolam, milrinone, morphine, nitroglyc-has resulted in tenfold overdoses). Insulins erin, nitroprusside, oxytocin, pantoprazole,are available in different types and strengths. pentobarbital, potassium chloride, propofol,Check type, dose, and expiration date with ritodrine, sodium bicarbonate, tacrolimus,another licensed nurse. Do not interchange terbutaline, ticarcillin, ticarcillin/clavulanate,insulins without consulting physician or other tobramycin, vancomycin, vitamin B complexhealth care professional. with C.

● Do not confuse regular concentrated (U-
● Y-Site Incompatibility: dopamine, drotre-500) insulin with regular insulin.

cogin, nafcillin, norepinephrine, ranitidine.
● Use only insulin syringes to draw up dose.

● Additive Compatibility: May be added toThe unit markings on the insulin syringe must
total parenteral nutrition (TPN) solutions.match the insulin’s units/ml. Special syringes

Patient/Family Teachingfor doses <50 units are available. Prior to
● Instruct patient on proper technique for ad-withdrawing dose, rotate vial between palms

ministration. Include type of insulin, equip-to ensure uniform solution; do not shake.
ment (syringe, cartridge pens, alcohol● When mixing insulins, draw regular insulin

into syringe first to avoid contamination of swabs), storage, and place to discard sy-
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ringes. Discuss the importance of not chang- HIGH ALERT
ing brands of insulin or syringes, selection INSULINS (intermediate-and rotation of injection sites, and compli-

acting) (in-su-lin)ance with therapeutic regimen.
● Demonstrate technique for mixing insulins by NPH insulin (isophane insulin

drawing up regular insulin and rolling inter- suspension)
mediate-acting insulin vial between palms to Humulin N, �Novolin ge NPH, No-
mix, rather than shaking (may cause inaccu- volin N
rate dose).

Classification
● Explain to patient that this medication con- Therapeutic: antidiabetics, hormones

trols hyperglycemia but does not cure diabe- Pharmacologic: pancreatics
tes. Therapy is long term.

Pregnancy Category B I● Instruct patient in proper testing of serum
See Appenidx M for more information con-glucose and ketones. These tests should be
cerning insulinsclosely monitored during periods of stress or

illness and health care professional notified
Indicationsof significant changes.
Control of hyperglycemia in patients with type 1

● Emphasize the importance of compliance
or type 2 diabetes mellitus.with nutritional guidelines and regular exer-
Actioncise as directed by health care professional.
Lower blood glucose by: stimulating glucose up-● Advise patient to consult health care profes-
take in skeletal muscle and fat, inhibiting hepat-sional prior to using alcohol or other Rx,
ic glucose production. Other actions: inhibitionOTC, or herbal products concurrently with
of lipolysis and proteolysis, enhanced proteininsulin.
synthesis. Therapeutic Effects: Control of hy-

● Advise patient to notify health care profes-
perglycemia in diabetic patients.sional of medication regimen prior to treat-
Pharmacokineticsment or surgery.
Absorption: Well absorbed from subcuta-

● Advise patient to notify health care profes-
neous administration sites; rate of absorptionsional if nausea, vomiting, or fever develops,
may vary by site or volume of injection and otherif unable to eat regular diet, or if blood glu-
factors.cose levels are not controlled. Distribution: Widely distributed.

● Instruct patient on signs and symptoms of hy- Metabolism and Excretion: Metabolized by
poglycemia and hyperglycemia and what to liver, spleen, kidney, and muscle.
do if they occur. Half-life: 5–6 min (prolonged in patients with

● Advise patient to notify health care profes- diabetes; biologic half-life is 1–1.5 hr).
sional if pregnancy is planned or suspected

TIME/ACTION PROFILE (hypoglycemicor if breastfeeding or planning to breastfeed.
effect)

● Patients with diabetes mellitus should carry a
source of sugar (candy, glucose gel) and ROUTE ONSET PEAK DURATION
identification describing their disease and

NPH 1–2 hr 4–12 hr 18–24 hrtreatment regimen at all times.
● Emphasize the importance of regular follow- Contraindications/Precautions

up, especially during first few weeks of Contraindicated in: Hypoglycemia; Allergy or
therapy. hypersensitivity to a particular type of insulin,

preservatives, or other additives.Evaluation/Desired Outcomes
Use Cautiously in: Stress and infection (may

● Control of blood glucose levels in diabetic pa-
temporarily � insulin requirements); Renal/tients without the appearance of hypoglyce-
hepatic impairment (may � insulin require-mic or hyperglycemic episodes. ments; OB: Pregnancy (may temporarily � in-
sulin requirements).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects ● Lab Test Considerations: May cause �
Endo: HYPOGLYCEMIA. Local: lipodystrophy, prur- serum inorganic phosphate, magnesium, and
itus, erythema, swelling. Misc: allergic reac- potassium levels.
tions including ANAPHYLAXIS. ● Monitor blood glucose every 6 hr during

therapy, more frequently in ketoacidosis andInteractions
times of stress. A1C may also be monitoredDrug-Drug: Beta blockers, clonidine, and
every 3–6 mo to determine effectiveness.reserpine may mask some of the signs and

● Toxicity and Overdose: Overdose is man-symptoms of hypoglycemia. Corticosteroids,
ifested by symptoms of hypoglycemia. Mildthyroid supplements, estrogens, isoni-
hypoglycemia may be treated by ingestion ofazid, niacin, phenothiazines, and rifampin
oral glucose. Severe hypoglycemia is a life-may � insulin requirements. Alcohol, ACE
threatening emergency; treatment consists ofinhibitors, MAO inhibitors, octreotide,
IV glucose, glucagon, or epinephrine.oral hypoglycemic agents, and salicylates,

may � insulin requirements. Potential Nursing Diagnoses
Drug-Natural Products: Glucosamine may Noncompliance (Patient/Family Teaching)
worsen blood glucose control. Fenugreek, Implementation
chromium, and coenzyme Q-10 may pro-

● High Alert: Insulin-related medication er-
duce additive hypoglycemic effects. rors have resulted in patient harm and death.

Clarify ambiguous orders; do not accept or-Route/Dosage
ders using the abbreviation ‘‘u’’ for units,Dose depends on blood glucose, response, and
(can be misread as a zero or the numeral 4;many other factors.
has resulted in tenfold overdoses).Subcut (Adults and Children): 0.5–1 unit/

● Insulins are available in different types andkg/day. Adolescents during rapid growth—
strengths. Check type, dose, and expiration0.8–1.2 units/kg/day.
date with another licensed nurse. Do not in-Availability
terchange insulins without consulting physi-Isophane insulin suspension (NPH insu- cian or other health care professional.lin): 100 units/ml in 10-ml vials and 3-ml dis-

● Use only insulin syringes to draw up dose.posable delivery devices. Cost: $42.99/10-ml The unit markings on the insulin syringe mustvial Humulin N pen (3 ml)—$124.90/5 pens; match the insulin’s units/ml.Novolin N Penfill (3 ml)—$107.13/5 pens. In
● When mixing insulins, draw regular insulin,combination with: regular insulin as 70/30 insulin aspart, insulin glulisine, or insulin lis-(NPH/Regular) mixture (Humulin 70/30, Novo- pro into syringe first to avoid contaminationlin 70/30) and 50/50 mixture (Humulin 50/ of regular insulin vial. Mix insulin glulisine50). only with NPH insulin. Mixed insulins should

never be used in a pump or for IV infusion.NURSING IMPLICATIONS
● Store insulin vials in refrigerator. May also be

Assessment kept at room temperature for up to 28 days.
● Assess for symptoms of hypoglycemia (anxie- Humulin N pens should be kept at room tem-

ty; restlessness; mood changes; tingling in perature and should be discarded after 14
hands, feet, lips, or tongue; chills; cold days. Do not use if cloudy, discolored, or un-
sweats; confusion; cool, pale skin; difficulty usually viscous.
in concentration; drowsiness; excessive hun- ● Because of short duration of insulin lispro,
ger; headache; irritability; nightmares or insulin glulisine, and insulin aspart, sup-
trouble sleeping; nausea; nervousness; tachy- plementation with longer-acting insulin may
cardia; tremor; weakness; unsteady gait) and be necessary to control blood glucose levels.
hyperglycemia (confusion, drowsiness; ● When transferring from once-daily NPH hu-
flushed, dry skin; fruit-like breath odor; rap- man insulin to insulin glargine, the dose
id, deep breathing, polyuria; loss of appetite; usually remains unchanged. When transfer-
nausea; vomiting; unusual thirst) periodically ring from twice-daily NPH human insulin to
during therapy. insulin glargine, the initial dose of insulin

● Monitor body weight periodically. Changes in glargine is usually reduced by 20%.
weight may necessitate changes in insulin ● NPH insulin should not be used in the man-
dose. agement of ketoacidosis.
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● Subcut: Rotate injection sites. ● Emphasize the importance of regular follow-
● Administer into abdominal wall, thigh, or up- up, especially during first few weeks of

per arm subcutaneously. therapy.
● Administer NPH insulin within 30–60 min

before a meal. Evaluation/Desired Outcomes
Patient/Family Teaching ● Control of blood glucose levels in diabetic pa-
● Instruct patient on proper technique for ad- tients without the appearance of hypoglyce-

ministration. Include type of insulin, equip- mic or hyperglycemic episodes.
ment (syringe, cartridge pens, alcohol
swabs), storage, and place to discard sy- HIGH ALERT
ringes. Discuss the importance of not chang-

INSULINS (long-acting)ing brands of insulin or syringes, selection
Iand rotation of injection sites, and compli- (in-su-lin)

ance with therapeutic regimen. insulin detemir
● Demonstrate technique for mixing insulins by Levemirdrawing up regular insulin, insulin aspart, or

insulin glargineinsulin lispro first and rolling intermediate-
acting insulin vial between palms to mix, rath- Lantus
er than shaking (may cause inaccurate dose). Classification

● Explain to patient that this medication con- Therapeutic: antidiabetics, hormones
trols hyperglycemia but does not cure diabe- Pharmacologic: pancreatics
tes. Therapy is long term.

Pregnancy Category C● Instruct patient in proper testing of serum
glucose and ketones. These tests should be See Appenidx M for more information con-

cerning insulinsclosely monitored during periods of stress or
illness and health care professional notified
of significant changes.

Indications● Emphasize the importance of compliance
Control of hyperglycemia in patients with type 1with nutritional guidelines and regular exer-
or type 2 diabetes mellitus.cise as directed by health care professional.

● Advise patient to consult health care profes-
sional prior to using alcohol or other Rx, Action
OTC, or herbal products concurrently with Lower blood glucose by: stimulating glucose up-
insulin. take in skeletal muscle and fat, inhibiting hepat-

● Advise patient to notify health care profes- ic glucose production. Other actions: inhibition
sional of medication regimen prior to treat- of lipolysis and proteolysis, enhanced protein
ment or surgery. synthesis. Therapeutic Effects: Control of hy-

● Advise patient to notify health care profes- perglycemia in diabetic patients.
sional if nausea, vomiting, or fever develops,
if unable to eat regular diet, or if blood glu-

Pharmacokineticscose levels are not controlled.
Absorption: Physiochemical characteristics of

● Instruct patient on signs and symptoms of hy-
long-acting insulins result in delayed and pro-poglycemia and hyperglycemia and what to
longed absorption.do if they occur.
Distribution: Widely distributed.● Advise patient to notify health care profes-
Metabolism and Excretion: Metabolized bysional if pregnancy is planned or suspected
liver, spleen, kidney, and muscle.or if breastfeeding or planning to breastfeed.
Half-life: 5–6 min (prolonged in patients with● Patients with diabetes mellitus should carry a

source of sugar (candy, glucose gel) and diabetes); biologic half-life is 1–1.5 hr; insulin
identification describing their disease and detemir 5–7 hr (dose-dependent).
treatment regimen at all times.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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with oral antidiabetic agents—10 units onceTIME/ACTION PROFILE (hypoglycemic
daily; then adjust on the basis of the patient’seffect)
needs (range 2–100 units/day). Patients al-

ROUTE ONSET PEAK DURATION ready receiving insulin—When switching
Insulin de- 3–4 hr 3–14 hr† 24 hr from once daily NPH, same dose of insulin glar-

temir gine can be administered once daily. When
Insulin 3–4 hr none† 24 hr

switching from twice daily NPH, use 80% of theglargine
total daily NPH dose and administer once daily.

†Small amounts of insulin glargine and insulin detemir Dose can then be adjusted on the basis of the pa-
are slowly released, resulting in a relatively constant effect

tient’s needs.over time.

AvailabilityContraindications/Precautions
Insulin detemir: 100 units/ml in 10 ml vialsContraindicated in: Hypoglycemia; Allergy or
and 3 ml cartidges or prefilled syringes. Cost:hypersensitivity to a particular type of insulin,
$84.15/10-ml vial. Insulin glargine: 100preservatives, or other additives.

Use Cautiously in: Stress and infection (may units/ml in 10-ml vials and 3-ml cartridges or
temporarily � insulin requirements); Renal/ prefilled disposable pens. Cost: $84.99/10-ml
hepatic impairment (may � insulin require- vial.
ments); OB: Pregnancy (may temporarily � in-
sulin requirements); Pedi: Children <6 yr (safe- NURSING IMPLICATIONS
ty not established).

AssessmentAdverse Reactions/Side Effects
● Assess patient for signs and symptoms of hy-Endo: HYPOGLYCEMIA. Local: lipodystrophy, prur- poglycemia (anxiety; restlessness; mooditis, erythema, swelling. Misc: allergic reactions

changes; tingling in hands, feet, lips, orincluding ANAPHYLAXIS.
tongue; chills; cold sweats; confusion; cool,

Interactions pale skin; difficulty in concentration; drowsi-
Drug-Drug: Beta blockers, clonidine, and ness; nightmares or trouble sleeping; exces-
reserpine may mask some of the signs and sive hunger; headache; irritability; nausea;symptoms of hypoglycemia. Corticosteroids,

nervousness; tachycardia; tremor; weakness;thyroid supplements, estrogens,
unsteady gait) and hyperglycemia (confu-isoniazid, niacin, phenothiazines, and ri-
sion, drowsiness; flushed, dry skin; fruit-likefampin may � insulin requirements. Alcohol,
breath odor; rapid, deep breathing, polyuria;ACE inhibitors, MAO inhibitors,
loss of appetite; nausea; vomiting; tiredness;octreotide, oral hypoglycemic agents, and
unusual thirst) periodically during therapy.salicylates may � insulin requirements.

● Monitor body weight periodically. Changes inDrug-Natural Products: Glucosamine may
weight may necessitate changes in insulinworsen blood glucose control. Fenugreek,

chromium, and coenzyme Q-10 may pro- dose.
duce additive hypoglycemic effects. ● Lab Test Considerations: Monitor blood

glucose every 6 hr during therapy, more fre-Route/Dosage
quently in ketoacidosis and times of stress.Insulin Detemir
A1C may also be monitored every 3–6 mo to

Subcut (Adults and Children ≥6 yr): Type 2 determine effectiveness.diabetes patients who are insulin-naive—
● Toxicity and Overdose: Overdose is man-0.1–0.2 units/kg once daily in the morning or

ifested by symptoms of hypoglycemia. Mild10 units once or twice daily. Patients with type
hypoglycemia may be treated by ingestion of1 or 2 diabetes receiving basal insulin or bas-
oral glucose. Severe hypoglycemia is a life-al bolus therapy—May substitute on an equiva-
threatening emergency; treatment consists oflent unit-per-unit basis.
IV glucose, glucagon, or epinephrine. Recov-Insulin Glargine ery from hypoglycemia may be delayed due to

Subcut (Adults and Children ≥6 yr): Type 1 the prolonged effect of long-acting insulins.
diabetes—Administer 50–75% of daily insulin

Potential Nursing Diagnosesrequirements once daily. Initiation in patients
Noncompliance (Patient/Family Teaching)with type 2 diabetes already being treated
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Implementation ● Administer daily insulin detemir with eve-
● High Alert: Insulin-related medication er- ning meal or at bedtime. With twice daily in-

rors have resulted in patient harm and death. sulin detemir, administer evening dose with
Clarify ambiguous orders; do not accept or- evening meal, at bedtime, or 12 hrs after
ders using the abbreviation ‘‘u’’ for units, morning dose.
(can be misread as a zero or the numeral 4; ● Do not administer insulin detemir or insu-
has resulted in tenfold overdoses). lin glargine IV or in insulin pumps.

● Insulins are available in different types and Patient/Family Teaching
strengths. Check type, dose, and expiration

● Instruct patient on proper technique for ad-date with another licensed nurse. Do not in- ministration. Include type of insulin, equip-terchange insulins without consulting physi- ment (syringe, cartridge pens, alcoholcian or other health care professional.
swabs), storage, and place to discard sy-

● Use only insulin syringes to draw up dose. Iringes. Discuss the importance of not chang-The unit markings on the insulin syringe must
ing brands of insulin or syringes, selectionmatch the insulin’s units/ml. Special syringes
and rotation of injection sites, and compli-for doses <50 units are available. Prior to
ance with therapeutic regimen. Patients tak-withdrawing dose, rotate vial between palms
ing insulin detemir should be given the Pa-to ensure uniform solution; do not shake.
tient Information circular for this product.

● High Alert: Do not mix insulin glargine or
● Explain to patient that this medication con-insulin detemir with any other insulin or so-

trols hyperglycemia but does not cure diabe-lution, or use syringes containing any other
tes. Therapy is long term.medicinal product or residue. If giving with a

● Instruct patient in proper testing of serumshort-acting insulin, use separate syringes
glucose and ketones. These tests should beand different injection sites. Solution should
closely monitored during periods of stress orbe clear and colorless with no particulate
illness and health care professional notifiedmatter.
of significant changes.

● Do not use if cloudy, discolored, or unusually
● Emphasize the importance of complianceviscous. Store unopened vials and cartridges

with nutritional guidelines and regular exer-of insulin glargine and insulin detemir in
cise as directed by health care professional.the refrigerator; do not freeze. If unable to re-

● Advise patient to consult health care profes-frigerate, the 10-ml vial of insulin glargine
sional prior to using alcohol or other Rx,can be kept in a cool place unrefrigerated for
OTC, or herbal products concurrently withup to 28 days. Once the cartridge is placed in
insulin.an OptiPen One, do not refrigerate. After ini-

● Advise patient to notify health care profes-tial use, insulin detemir vials, cartridges, or
sional of medication regimen prior to treat-a prefilled syringe may be stored in a cool
ment or surgery.place for 42 days. Do not store in-use car-

● Advise patient to notify health care profes-tridges and prefilled syringes in refrigerator
sional if nausea, vomiting, or fever develops,or with needle in place. Keep away from di-
if unable to eat regular diet, or if blood glu-rect heat and sunlight.
cose levels are not controlled.● When transferring from once-daily NPH hu-

● Instruct patient on signs and symptoms of hy-man insulin to insulin glargine, the dose
poglycemia and hyperglycemia and what tousually remains unchanged. When transfer-
do if they occur.ring from twice-daily NPH human insulin to

● Advise patient to notify health care profes-insulin glargine, the initial dose of insulin
sional if pregnancy is planned or suspectedglargine is usually reduced by 20%.
or if breastfeeding or planning to breastfeed.● NPH insulins should not be used in the man-

● Patients with diabetes mellitus should carry aagement of ketoacidosis.
source of sugar (candy, glucose gel) and● Subcut: Rotate injection sites.
identification describing their disease and● Administer insulin glargine once daily at the

same time each day. treatment regimen at all times.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Emphasize the importance of regular follow- ty. Decreased progression of hepatic damage
up, especially during first few weeks of (for patients with hepatitis).
therapy. Pharmacokinetics

Evaluation/Desired Outcomes Absorption: Not absorbed orally. Well ab-
● Control of blood glucose levels in diabetic pa- sorbed (>80%) following IM and subcut ad-

tients without the appearance of hypoglyce- ministration. Minimal systemic absorption fol-
mic or hyperglycemic episodes. lows intralesional administration.

Distribution: Unknown.
Metabolism and Excretion: Filtered by theINTERFERONS, ALPHA kidneys and subsequently degraded in the renal

(in-ter-feer-onz) tubule; peginterferon alpha-2b—30% renally
excreted.peginterferon alpha-2a
Half-life: Peginterferon alpha-2a—50–160Pegasys
hr; interferon alpha-2b—2–3 hr; peginter-

interferon alpha-2b (recom- feron alpha-2b–40 hr.
binant)

TIME/ACTION PROFILE (clinical effects)Intron A
peginterferon alpha-2b (pegy- ROUTE ONSET PEAK DURATION

lated) Interferon 1–3 mo unknown unknown
Pegintron alpha-2b (CR)

IM, subcut
interferon alpha-n3 (human) Interferon unknown 3–5 days 3–5 days
Alferon N alpha-2b (BC)

IM, subcut
Classification Interferon 2 wk unknown unknown
Therapeutic: alpha-2b (LFT)
Pharmacologic: interferons IM, subcut

Interferon unknown 4–8 wk unknown (IL)
Pregnancy Category C alpha-2b

and n3
peginterferon unknown 6 mos or unknownIndications

alpha-2b morePeginterferon alpha–2a: Treatment of: subcut
Chronic hepatitis C (alone or with ribavirin),

BC = effects on platelet counts; CR = clinical response;Chronic hepatitis B. Interferon alpha-2b:
IL= regression of lesions; LFT = effects on liver functionTreatment of: Hairy cell leukemia, Malignant
in patients with hepatitismelanoma, AIDS-related Kaposi’s sarcoma,
Contraindications/PrecautionsCondylomata acuminata (intralesional), Chron-

ic hepatitis B, Chronic hepatitis C (with oral ri- Contraindicated in: Hypersensitivity to alpha
bavirin) which has relapsed following previous interferons or human serum albumin; Autoim-
treatment with interferon alone, Follicular non- mune hepatitis; Hepatic decompensation
Hodgkin’s lymphoma. Peginterferon alpha– (Child-Pugh class B and C) before or during
2b: Chronic hepatitis C (alone or with ribavi- therapy; Pedi: Products containing benzyl alco-
rin). Interferon alpha-n3: Treatment of con- hol should not be used in neonates.
dylomata acuminata (intralesional). Use Cautiously in: Severe cardiovascular, pul-

monary, renal, or hepatic disease; Active infec-Action
tions; Underyling CNS pathology or psychiatricInterferons are proteins capable of modifying
history; Decreased bone marrow reserve or un-the immune response and have antiproliferative
derlying immunosuppression; Current historyaction against tumor cells. Interferon alpha-2b
of chickenpox, herpes zoster, or herpes labialisis produced by recombinant DNA techniques,
(may reactivate or disseminate disease); Previ-peginterferon is a ‘pegylated’ formulation of in-
ous or concurrent radiation therapy; Autoim-terferon alpha-2b formulated to have a longer
mune disorders (may � risk of exacerbation);duration of action; interferon alpha-n3 is from
Geri: Increases risk of adverse reactions; OB,pooled human leukocytes. Interferons also have
Pedi: Childbearing potential, pregnancy, lacta-antiviral activity. Therapeutic Effects: Anti-

neoplastic, antiviral, and antiproliferative activi- tion and children <3 yr (safety not established).
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Exercise Extreme Caution in: History of de- weekly for 48 wk, following initial IV dosing.
pression/suicide attempt. AIDS-related Kaposi’s sarcoma—30 million

units/m2 IM or subcut 3 times weekly until dis-Adverse Reactions/Side Effects
ease progression or maximum response hasAll are more prominent with subcut, IV, or IM
been achieved after 16 wk. Chronic hepatitisadministration.
C—3 million units Im or subcut 3 times weekly.CNS: NEUROPSYCHIATRIC DISORDERS, confusion, de-
If normalization of ALT occurs after 16 wk ofpression, dizziness, fatigue, headache,
therapy, continue treatment for total of 18–24insomnia, irritability, anxiety. EENT: blurred vi-
mo. If normalization of ALT does not occur aftersion, nose bleeds, rhinitis. CV: ISCHEMIC DISORDERS,
16 wk of therapy, may consider discontinuingarrhythmias, chest pain, edema. GI: COLITIS, PAN-
treatment. Chronic hepatitis B—5 millionCREATITIS, anorexia, abdominal pain, diarrhea,
units/day IM or subcut or 10 million units IM ordry mouth, nausea, taste disorder, vomiting,
subcut 3 times weekly for 16 wk. Follicularweight loss, drug-induced hepatitis, flatulence. Inon-Hodgkin’s lymphoma—5 million unitsDerm: alopecia, dry skin, pruritus, rash, sweat-
subcut 3 times weekly for up to 18 mo (to being. Endo: thyroid disorders. Hemat:
used following completion of anthracycline-LEUKOPENIA, THROMBOCYTOPENIA, anemia, hemolytic
containing chemotherapy).anemia (with ribavirin). MS: arthralgia,
Subcut (Children >3 yr): Chronic hepatitismyalgia, leg cramps. Neuro: paresthesia.
B—3 million units/m2 3 times weekly for theResp: cough, dyspnea. Local: injection site re-
first week of therapy then increase to 6 millionactions. Misc: AUTOIMMUNE DISORDERS, INFECTIOUS DIS-
units/m2 3 times weekly (not to exceed 10 mil-ORDERS, allergic reactions including ANAPHYLAXIS,
lion units/dose) for 16 to 24 weeks.chills, fever, flu-like syndrome.
IL (Adults): Condylomata acuminata—1

Interactions million units/lesion 3 times weekly for 3 wk;
Drug-Drug: Additive myelosuppression with treat only 5 lesions per course. An additional
other antineoplastic agents or radiation course of treatment may be initiated at 12–16
therapy. � CNS depression may occur with wk.
CNS depressants, including alcohol, anti-

Peginterferon Alpha-2bhistamines, sedative/hypnotics, and
opioids. May � metabolism and � blood lev- Monotherapy
els and toxicity of theophylline and metha- Subcut (Adults): 137–160 kg—150 mcg
done. � risk of adverse reactions with zido- once weekly for 1 yr. 107–136 kg—120 mcg
vudine. Ribavirin � risk of hemolytic once weekly for 1 yr. 89–106 kg—96 mcg once
anemia, especially if CCr <50 mL/min (avoid if weekly for 1 yr. 73–88 kg—80 mcg once week-
possible). May � effects of immunosuppres- ly for 1 year. 57–72 kg—64 mcg once weekly
sant agents. for 1 yr. 46–56 kg—50 mcg once weekly for 1

yr. 37–45 kg—40 mcg once weekly for 1 yr.Route/Dosage
In Combination with Ribavirin (Rebetol)Peginterferon Alpha-2a

Subcut (Adults): Chronic hepatitis C—180 Subcut (Adults): >85 kg –150 mcg once
mcg once weekly for 48 wk for Genotypes 1,4 weekly. 76–85 kg—120 mcg once weekly. 61–
(24 wk for Genotypes 2,3). Patients with 75 kg—96 mcg once weekly. 51–60 kg—80
chronic hepatitis C co-infected with HIV— mcg once weekly. 40–50 kg—64 mcg once
180 mcg once weekly for 48 wk. weekly. <40 kg—50 mcg once weekly.
Interferon Alpha-2b Interferon Alpha-n3
IV (Adults): Malignant melanoma (induc- IL (Adults): 250,000 units/lesion twice weekly
tion)—20 million units/m2 for 5 days of each for up to 8 wk; for large lesions, divide dose and
week for 4 wk initially, followed by subcut main- inject at several sites.
tenance dosing.

AvailabilityIM, Subcut (Adults): Hairy cell leukemia—2
million units/m2 IM or subcut 3 times weekly for Peginterferon Alpha-2a
up to 6 mo. Malignant melanoma (mainte- Solution for injection: 180 mcg/ml in single
nance)—10 million units/m2 subcut 3 times use vials. Prefilled syringes: 180 mcg/0.5 ml.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interferon Alpha-2b occur. Monitor for increased fatigue, dysp-
Powder for injection: 10-million-unit single- nea, and orthostatic hypotension
use vial, 18-million-unit single-use vial, 50-mil- ● May cause nausea and vomiting. Antiemetics
lion-unit single-use vial. Solution for injec- may be used prophylactically. Monitor intake
tion: 10-million-unit single-use vial, 18- and output, daily weight, and appetite. Adjust
million-unit single-use vial, 18-million-unit diet as tolerated for anorexia. Encourage
multidose pen, 25-million-unit multidose vial, fluid intake of at least 2 liters/day
30-million-unit multidose pen, 60-million-unit ● Assess pulmonary status (lung sounds, respi-
multidose pen. In combination with: oral rations) periodically during therapy
ribavarin (Rebetrol) as a combination package ● Perform a baseline eye exam in all patients
(Rebetron). See Appendix B. (in various dosage prior to initiation of therapy. Eye exams
packages). should be performed periodically during

therapy in patients with pre-existing diabeticPeginterferon alpha-2b
or hypertensive retinopathy. DiscontinuePowder for injection (Redipen system or
therapy if patients develop new or worseningvials): 50 mcg/0.5 ml, 80 mcg/0.5 ml, 120
eye disordersmcg/0.5 ml, 150 mcg/0.5 ml.

● Assess for signs of thyroid dysfunction, as hy-Interferon Alpha-n3
pothyroidism or hyperthyroidism may occur.Solution for injection: 5 million units/ml.
Discontinue therapy if the patient’s thyroid
function cannot be controlled with medica-NURSING IMPLICATIONS
tions (e.g. thyroid hormone supplementa-

Assessment tion, antithyroid medications).
● Assess for signs of neuropsychiatric disorders ● Kaposi’s Sarcoma: Monitor number, size,

(irritability, anxiety, depression, suicidal and character of lesions prior to and
ideation, aggressive behavior). May require throughout therapy.
discontinuation of therapy. ● Lab Test Considerations: Systemic:

● Monitor for signs of infection (vital signs, Monitor for CBC and differential prior to and
WBC) during therapy. Discontinue drug ther- periodically during therapy. May cause leu-
apy in cases of severe infection, and antibiotic kopenia, neutropenia, thrombocytopenia,
therapy instituted decreased hemoglobin and hematocrit, and

● Assess for cardiovascular disorders (pulse, hemolytic anemia. The nadirs of leukopenia
blood pressure, chest pain). An ECG should and thrombocytopenia occur in 3–5 days,
be performed before and periodically during with recovery 3–5 days after withdrawal of
the course of therapy in patients with a history interferon alpha-2b. For malignant melano-
of cardiovascular disease ma, if granulocyte count >250/mm3 but

● Assess for signs of colitis (abdominal pain, <500/mm3, discontinue interferon alpha-2b
bloody diarrhea, fever) and pancreatitis until platelet or granulocyte counts return to
(nausea, vomiting, abdominal pain) during normal or baseline levels, then reinstitute at
therapy. Discontinue therapy if these occur; 50% of dose. If granulocyte count <250/mm3

may be fatal. Colitis usually resolves within 1– with interferon alpha-2b, discontinue per-
3 wks of discontinuation manently. For follicular non-Hodgkin’s lym-

● Assess for development of flu-like syndrome phoma, if granulocyte count <1000/mm3 or
(fever, chills, myalgia, headache). Symptoms platelet count <50,000/mm3, discontinue in-
often appear suddenly 3–6 hr after therapy. terferon alpha-2b. Peginterferon alpha-2b
Symptoms tend to decrease, even with contin- should be discontinued if granulocyte count
ued therapy. Acetaminophen may be used for <1000/mm3 or platelet count <50,000/mm3.
control of these symptoms Peginterferon alpha-2a should be discontin-

● Monitor for bone marrow depression. Assess ued if ANC<500/mm3 or platelet count
for bleeding (bleeding gums; bruising; petec- <25,000/mm3 and then may be restarted at a
hiae; guaiac stools, urine, and emesis) and lower dose if the ANC>1000/mm3.
avoid IM injections and rectal temperatures if ● Platelet count should be ≥90,000 cells/mm3

platelet count is low. Apply pressure to veni- and ANC ≥1500 cells/mm3 prior to initiation
puncture sites for 10 min. Assess for signs of of peginterferon therapy. Commonly causes
infection during neutropenia. Anemia may � hemoglobin, hematocrit, WBC, ANC, lym-
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phocytes and platelet counts within first 2 wks IV Administration
of therapy. ● Intermittent Infusion: (For malignant mel-

● Monitor liver function tests (AST, ALT, LDH, anoma). Diluent: Add 1 ml of diluent pro-
bilirubin, alkaline phosphatase), triglycer- vided by manufacturer (sterile water for in-
ides, and renal function tests (BUN, creati- jection) to vial. Further dilute appropriate
nine, uric acid, urinalysis) prior to and peri- dose in 100 ml of 0.9% NaCl. Solution should
odically during therapy. CCr should be >50 be used immediately; stable for 24 hr if refrig-
ml/min prior to initiation of peginterferon erated. The solution for injection vials are not
therapy. recommended for IV administration. Con-

● Monitor TSH at baseline and if patients devel- centration: Final concentration of infusion
op symptoms consistent with hypothyroidism should not be less than 10 million units/100
or hyperthyroidism. ml. Rate: Infuse over 20 min.

● Hairy Cell Leukemia: Monitor number of Peginterferon Alpha–2a Iperipheral blood hairy cells and bone mar-
● Vials and pre-filled syringes should be storedrow hairy cells prior to and during therapy. in refrigerator. Do not administer solution

Potential Nursing Diagnoses that is cloudy or contains a precipitate.
Risk for injury (Side Effects) ● Follow instructions in Medication Guide for
Risk for infection (Side Effects) use of pre-filled syringes.
Implementation Peginterferon Alpha–2b
● Solution should be prepared in a biologic ● Reconstitute vial with 0.7 mL of diluent pro-

cabinet. Wear gloves, gown, and mask while vided by manufacturer (sterile Water for in-
handling medication. Discard equipment in jection). Administer immediately; stable for
specially designated containers (see Appen- 24 hr if refrigerated. Solution should be clear
dix K). and colorless. Discard unused solution.

● For PEG Intron Redipen To reconstitute theInterferon Alpha-2b
drug, hold the Redipen upright (dose button

● IM, Subcut: Subcut route is preferred for pa- down) and press 2 halves of pen together un-
tients with a platelet count <50,000/mm3. til a click is heard. Gently invert the pen to

● Reconstitute 10-, 18-, and 50-million-unit mix the solution (do not shake). Solution
vials with 1 ml of diluent provided by manu- should be clear and colorless. Follow instruc-
facturer (sterile water for injection). Agitate tions in Medication Guide for RediPen use.
gently. Solution may be colorless to light yel- Dispose of RediPen and other materials in
low. Solution should be used immediately; puncture-resistant container.
stable for up to 24 hr if refrigerated.

Interferon Alpha-N3
● The solution for injection vials do not require

● Vials should be refrigerated.reconstitution prior to use and may be used
for IM, subcut, or intralesional adminis- Patient/Family Teaching
tration. ● Advise patient to take medication as directed.

● The solution for injection in multidose pens If a dose is missed, omit dose and return to
are for subcut use only. Only the needles pro- the regular schedule. The patient should noti-
vided in the package should be used with the fy the health care professional if more than 1
pen. A new needle should be used with each dose is missed.
dose. Follow instructions in Medication ● Home Care Issues: Instruct patient and
Guide for use of multidose pens. family on preparation and correct technique

● IL: Reconstitute 10-million-unit vial with 1 ml for administration of injection and care and
of diluent provided by manufacturer (sterile disposal of equipment. Advise patient to read
water for injection). Use a TB syringe with Medication Guide prior to administration
25–30-gauge needle to administer. Each 0.1- and with each prescription refill to check for
ml dose is injected into the center of the base changes. Explain to patient that brands
of the wart using the intradermal injection ap- should not be switched without consulting
proach. As many as 5 lesions can be treated at health care professional; may result in a
one time. change of dose.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Discuss possibility of flu-like reaction 3–6 hr nata usually respond in 4–8 wk. A second
course of therapy may be required if genitalafter dose. Acetaminophen may be taken pri-
warts persist and laboratory values remain inor to injection and every 3–4 hr afterward as
acceptable limits.needed to control symptoms.

● Decrease in symptoms and improvement in● Review side effects with patient. Interferon
liver function tests and � progression of he-may be temporarily discontinued or dose de-
patic damage in patients with hepatitis B orcreased by 50% if serious side effects occur.
hepatitis C infection.● Instruct patient to notify health care profes-

sional promptly if fever; chills; cough;
hoarseness; sore throat; signs of infection;

INTERFERONS, BETAlower back or side pain; painful or difficult
urination; bleeding gums; bruising; petechi- (in-ter-feer-on)
ae; blood in stools, urine, or emesis; in- interferon beta-1acreased fatigue; dyspnea; or orthostatic hypo- Avonex, Rebiftension occurs. Caution patient to avoid
crowds and persons with known infections. interferon beta-1b
Instruct patient to use soft toothbrush and Betaseron
electric razor and to avoid falls. Caution pa-

Classificationtient not to drink alcoholic beverages or take
Therapeutic: anti–multiple sclerosis agentsmedication containing aspirin or NSAIDs; Pharmacologic: interferons

may precipitate gastric bleeding.
● Inform patient of the potential for depression Pregnancy Category C

and advise patient to notify health care pro-
fessional if depression occurs. Indications

● Discuss with patient the possibility of hair Relapsing forms of multiple sclerosis.
loss. Explore coping strategies.

Action
● Explain to patient that fertility may be impaired

Antiviral and immunoregulatory properties pro-and that contraception is needed during treat-
duced by interacting with specific receptor sitesment to prevent potential harm to the fetus.
on cell surfaces may explain beneficial effects.

● Instruct patient not to receive any vaccinations
Produced by recombinant DNA technology.without advice of health care professional.
Therapeutic Effects: Reduce incidence of re-

● Emphasize need for periodic lab tests to mon-
lapse (neurologic dysfunction) and slow physi-itor for side effects.
cal disability.

● Inform patient that peginterferon alpha-2a
may not reduce the risk of transmission of Pharmacokinetics
HCV to others or prevent cirrhosis, liver fail- Absorption: Interferon beta-1b—50% ab-
ure, or liver cancer. sorbed following subcut administration.

Distribution: Unknown.Evaluation/Desired Outcomes
Metabolism and Excretion: Unknown.

● Normalized blood parameters (hemoglobin,
Half-life: Interferon beta-1a—69 hr (subcut),neutrophils, platelets, monocytes, and bone
10 hr (IM); interferon beta-1b—8 min–4.3 hr.marrow and peripheral hairy cells) in hairy

cell leukemia. Response may not be seen for TIME/ACTION PROFILE (serum concen-
6 mo with interferon alpha-2b. trations)

● Decrease in the size and number of lesions in
ROUTE ONSET PEAK DURATIONKaposi’s sarcoma. Therapy may be required
Interferon unknown 3–15 h unknowfor 6 months before full response is seen.

beta-1a IM,Therapy is continued until disease progresses
subcutor a maximum response has been achieved

Interferon rapid 16 h unknownafter 4 mo of therapy. beta-1b
● Improved hematologic parameters in patients subcut

with chronic myelogenous leukemia.
● Increase in time to relapse and overall surviv- Contraindications/Precautions

al in patients with malignant melanoma. Contraindicated in: Hypersensitivity to natu-
● Disappearance of or decrease in size and ral or recombinant interferon beta or human al-

number of genital warts. Condylomata acumi- bumin.
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Use Cautiously in: History of suicide attempt Interferon Beta-1b
or depression; History of seizures (interferon Subcut (Adults): Betaseron—Initiate with
beta-1a); Cardiovascular disease; Liver disease 0.0625 mg (2 million units) every other day and
(interferon beta-1a); History of alcohol abuse then � dose by 0.0625 mg q 2 wk over a 6-wk
(interferon beta-1a); Patients with childbearing period up to target dose of 0.25 mg (8 million
potential; Pregnancy, lactation, or children <18 units) every other day.
yr (safety not established). Availability
Adverse Reactions/Side Effects Interferon Beta-1a (Avonex)
CNS: SEIZURES (� WITH INTERFERON BETA-1A), depres- Powder for injection: 30 mcg/vial. Prefilled
sion, dizziness, fatigue, headache, insomnia, syringes (Avonex): 30 mcg/0.5 ml. Pre-
drowsiness, incoordination, rigors, suicidal filled syringes (Rebif): 22 mcg/0.5 ml, 44
ideation. EENT: sinusitis, vision abnormalities. mcg/0.5 ml, titration pack of 6 syringes prefilled IResp: dyspnea, upper respiratory tract infec- with 8.8 mcg/0.2 ml and 6 syringes prefilled
tion. CV: chest pain, edema, hypertension. GI: with 22 mcg/0.5 ml.
constipation, nausea, vomiting, abdominal pain, Interferon Beta-1bautoimmune hepatitis, dry mouth, elevated liver Powder for injection (Betaseron): 0.3 mgfunction tests. GU: cystitis, erectile dysfunction, (9.6 million units)/vial.polyuria, urinary incontinence. Derm: rashes,
alopecia. Endo: menstrual disorders, hyperthy- NURSING IMPLICATIONS
roidism, hypothyroidism, menorrhagia, sponta-

Assessmentneous abortion. Hemat: neutropenia, anemia,
● Assess frequency of exacerbations of symp-eosinophilia, thrombocytopenia. Local: injec-

toms of multiple sclerosis periodically duringtion-site reactions, injection site necrosis. MS:
therapy.myalgia, arthralgia, muscle spasm. Misc: aller-

● Monitor patient for signs of depression dur-gic reactions including ANAPHYLAXIS, chills, fever,
ing therapy. If depression occurs, notify phy-flu-like symptoms, pain.
sician or other health care professional im-Interactions mediately.(All interactions below are for Interferon beta-

● Lab Test Considerations: Monitor hemo-1b) globin, WBC, platelets, and blood chemistriesDrug-Drug: � myelosuppression may occur including liver function tests prior to and 1, 3,
with other myelosuppressives including anti- and 6 mo after initiation of therapy and peri-
neoplastics. Concurrent use of hepatotoxic odically thereafter. Therapy may be tempo-
agents may � the risk of hepatotoxicity (� liv- rarily discontinued if the absolute neutrophil
er enzymes). count is <750/mm3, if AST or ALT exceeds 10
Drug-Natural Products: Avoid concommitant times the upper limit of normal, or if serum
use with immmunomodulating natural products bilirubin exceeds 5 times the upper limit of
such as astragalus, echinacea, and melato- normal. Once the absolute neutrophil count
nin. is >750/mm3 or the hepatic enzymes have re-
Route/Dosage turned to normal, therapy can be restarted at

50% of the original dose.Interferon Beta-1a
● Thyroid function tests should be monitored

IM (Adults): Avonex—30 mcg once weekly. every 6 mo, especially in patients with a histo-
Subcut (Adults): Rebif (target dose of 22 ry of thyroid abnormalities.
mcg 3 times/wk)—Start with 4.4 mcg 3 times/

Potential Nursing Diagnoseswk for 2 wk, then � to 11 mcg 3 times/wk for 2
Deficient knowledge, related to medication reg-wk, then � to maintenance dose of 22 mcg 3
imen (Patient/Family Teaching)times/wk. Rebif (target dose of 44 mcg 3

times/wk)—Start with 8.8 mcg 3 times/wk for Implementation
2 wk, then � to 22 mcg 3 times/wk for 2 wk, ● Do not confuse products. Interferon beta-1a
then � to maintenance dose of 44 mcg 3 times/ and interferon beta-1b are not inter-
wk. changeable.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Interferon Beta-1a: Avonex: Reconstitute IODINE, IODIDEwith 1.1 ml of diluent and swirl gently to dis-
potassium iodide†solve. Do not shake the vial. Inject into the
Pima, SSKI, ThyroSafe, Thy-thigh or upper arm. Keep reconstituted solu-
roShieldtion in refrigerator; inject within 6 hr of re-

constitution. strong iodine solution
● Rebif: Administer subcut via prefilled, single- Lugol’s solution

use syringe at the same time (afternoon or
Classificationevening) on the same days (Monday,
Therapeutic: antithyroid agentsWednesday, Friday) at least 48 hr apart each
Pharmacologic: iodine containing agents

wk. Rotate sites with each injection to mini-
mize risk of injection site reactions. Discard Pregnancy Category D
unused portions. Store in refrigerator. †For more information on potassium iodide

as a radiation protectant see Potassium Io-● Interferon Beta-1b: To reconstitute, inject
dide as a Thyroid Blocking Agent in Radia-1.2 ml of diluent supplied into interferon
tion Emergencies at www.fda.govbeta-1b vial for a concentration of 0.25 mg/

ml. Swirl gently to dissolve completely; do not
Indicationsshake. Do not use solutions that are discol-
Adjunct with other antithyroid drugs in prepara-ored or contain particulate matter. Keep re-
tion for thyroidectomy. Treatment of thyrotoxicconstituted solution refrigerated; inject with- crisis. Radiation protectant following radiation

in 3 hr of reconstitution. emergencies or administration of radioactive
● Following reconstitution, withdraw 1 ml into iodine.

a syringe with a 27-gauge needle and inject
Actionsubcut into arm, abdomen, hip, or thigh. Ro-
Rapidly inhibits the release and synthesis of thy-tate sites with each injection to minimize risk
roid hormones. Decreases the vascularity of theof injection site reactions. Discard unused
thyroid gland. Decreases thyroidal uptake of ra-portion; vials are for single dose only.
dioactive iodine following radiation emergen-

Patient/Family Teaching cies or administration of radioactive isotopes of
● Home Care Issues: Instruct patient in cor- iodine. Iodine is a necessary component of thy-

rect technique for injection and care and dis- roid hormone. Therapeutic Effects: Control
posal of equipment. Caution patient not to of hyperthyroidism. Decreased bleeding during
reuse needles or syringes and provide patient thyroid surgery. Decreased incidence of thyroid
with a puncture-resistant container for dis- cancer following radiation emergencies.
posal. Pharmacokinetics

● Instruct patient to take medication as direct- Absorption: Converted in the GI tract and en-
ed; do not change dose or schedule without ters the circulation as iodine; also absorbed
consulting health care professional. Patients through skin and lungs; may also be obtained
should receive a medication guide with each via recycling of iodothyronines.
product. Distribution: Concentrates in the thyroid

● Inform patient that flu-like symptoms (fever, gland and muscle; also found in skin, skeleton,
chills, myalgia, sweating, malaise) may occur breasts, and hair. Readily crosses the placenta;
during therapy. Acetaminophen may be used enters breast milk.
for relief of fever and myalgias. Metabolism and Excretion: Taken up by the

● Advise patient to notify health care profes- thyroid gland, then eliminated via kidneys, liver,
sional if pregnancy is planned or suspected. skin, lungs, and intestines.
May cause spontaneous abortion. Half-life: Unknown.

Evaluation/Desired Outcomes TIME/ACTION PROFILE (effects on thyroid)
● Decrease in the frequency of relapse (neuro-

ROUTE ONSET PEAK DURATIONlogic dysfunction) in patients with relapsing-
remitting multiple sclerosis. PO 24 hr 10–15 days variable†

†Radiation protection lasts 24 hr
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Contraindications/Precautions Reduction of Thyroid Cancer after Nu-
Contraindicated in: Hypersensitivity; Hyper- clear Accident
kalemia; Pulmonary edema; Impaired renal PO (Adults and Children >68 kg, including
function. pregnant/lactating women): Iosat, Thyro-
Use Cautiously in: Tuberculosis; Bronchitis; Safe, ThyroShield—130 mg once daily (con-
Cardiovascular disease; OB, Pedi: Pregnancy or tinue until risk of exposure has passed or other
lactation (although iodine is required during measures have been implemented).
pregnancy, excess amounts may cause thyroid PO (Children 3–18 yr): 65 mg once daily.
abnormalities/goiter in the newborn; excess use PO (Children 1 mo-3 yr): 32.5 mg once daily.
during lactation may cause skin rash or thyroid PO (Infants <1 mo): 16.25 mg once daily.
suppression in the infant).

Availability
Adverse Reactions/Side Effects

Potassium IodideCNS: confusion, weakness. GI: GI BLEEDING, diar- IOral solution: 65 mg/ml (ThyroShield), 1 grhea, nausea, vomiting. Derm: acneiform erup-
potassium iodide/ml (SSKI). Syrup (Pima)tions. Endo: hypothyroidism, goiter, hyperthy-
(black-raspberry flavor): 325 mg potassiumroidism. F and E: hyperkalemia. Neuro:
iodide/5 ml. Tablets: 65 mgOTC, 130 mgOTC(avail-tingling. MS: joint pain. Misc: hypersensitivity,
able only through state and federal agencies).iodism.
Strong Iodine SolutionInteractions
Oral solution: Iodine 50 mg/ml plus potassi-Drug-Drug: Use with lithium may cause �
um iodide 100 mg/ml.hypothyroidism. � antithyroid effect of methi-

mazole and propylthiouracil. � hyperkale-
NURSING IMPLICATIONSmia may result from combined use with potas-

sium-sparing diuretics, ACE inhibitors, Assessment
angiotensin II receptor antagonists or po-

● Assess for signs and symptoms of iodism
tassium supplements. (metallic taste, stomatitis, skin lesions, cold
Route/Dosage symptoms, severe GI upset). Report these

symptoms promptly to physician.Preparation for Thyroidectomy
● Monitor response symptoms of hyperthyroid-PO (Adults and Children): Strong iodine so-

ism (tachycardia, palpitations, nervousness,lution—3–5 drops (0.1–0.3 ml) 3 times daily
insomnia, diaphoresis, heat intolerance,for 10 days prior to surgery. Potassium iodide
tremors, weight loss).saturated solution (SSKI)— 1–5 drops (50–

● Monitor for hypersensitivity reaction (rash,250 mg) 3 times daily for 10 days prior to
pruritus, laryngeal edema, wheezing). Dis-surgery.
continue drug and notify physician immedi-Hyperthyroidism
ately if these problems occur.PO (Adults and Children): Strong iodine so-

● Lab Test Considerations: Monitor thy-lution—1 ml in water 3 times daily. Potassium
roid function before and periodically duringiodide saturated solution (SSKI)—6–10
therapy. May alter results of radionuclide thy-drops (300–500 mg) 3 times daily.
roid imaging and may � thyroidal uptake ofPO (Infants <1 yr): 3–5 drops (150–250 mg)
131I, 123I, and sodium pertechnetate 99mTc in3 times daily.
thyroid uptake tests.Radiation Protectant to Radioactive Iso-

● Monitor serum potassium levels periodicallytopes of Iodine
during therapy.PO (Adults): Pima—195 mg once daily for 10

● Lab Test Considerations: Monitor thy-days (start 24 hr prior to exposure (continue
roid stimulating hormone (TSH) and free T4until risk of exposure has passed or other mea-
in neonates (within the first month of life)sures have been implemented).
treated with potassium iodide for develop-PO (Children >1 yr): 130 mg once daily for
ment of hypothyroidism. Thyroid hormone10 days (start 24 hr prior to exposure).
therapy should be instituted if hypothyroid-PO (Infants <1 yr): 65 mg once daily for 10

days (start 24 hr prior to exposure). ism develops.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnoses
ClassificationDeficient knowledge, related to medication reg- Therapeutic: allergy, cold, and cough

imen (Patient/Family Teaching) remedies, bronchodilators
Pharmacologic: anticholinergicsImplementation

● Do not confuse iodine with Lodine (eto- Pregnancy Category B
dolac).

● For protection against inhaled radioiodines, Indications
administer potassium iodide prior to or im- Inhaln: Maintenance therapy of reversible air-
mediately coincident with passage of the ra- way obstruction due to COPD, including chronic
dioactive cloud, though a substantial protec- bronchitis and emphysema. Intranasal: Rhi-
tive effect lasts 3-4 hr after exposure. norrhea associated with allergic and nonallerg-

● PO: Mix solutions in a full glass of fruit juice, ic perennial rhinitis (0.03% solution) or the
water, broth, formula, or milk. Administer af- common cold (0.06% solution). Unlabeled
ter meals to minimize GI irritation. uses: Inhaln: Adjunctive management of bron-

● Solution is normally clear and colorless. chospasm caused by asthma.
Darkening upon standing does not affect po-

Actiontency of drug. Solutions that are brownish yel-
Inhaln: Inhibits cholinergic receptors in bron-low should be discarded.
chial smooth muscle, resulting in decreased

● Crystals may form, especially if refrigerated,
concentrations of cyclic guanosine monophos-but redissolve upon warming and shaking.
phate (cGMP). Decreased levels of cGMP pro-

Patient/Family Teaching duce local bronchodilation. Intranasal: Local
● Instruct patient to take medication as direct- application inhibits secretions from glands lin-

ed. Take missed doses as soon as possible but ing the nasal mucosa. Therapeutic Effects:
not just before next dose; do not double Inhaln: Bronchodilation without systemic anti-
doses. cholinergic effects. Intranasal: Decreased rhi-

● Instruct patient to report suspected pregnan- norrhea.
cy to health care professional before therapy Pharmacokinetics
is initiated. Absorption: Minimal systemic absorption (2%

● Advise patient to consult health care profes- for inhalation solution; 20% for inhalation aero-
sional about avoiding foods high in iodine sol; <20% following nasal use).
(seafood, iodized salt, cabbage, kale, tur- Distribution: 15% of dose reaches lower air-
nips) or potassium (see Appendix L). ways after inhalation.

● Advise patient to consult health care profes- Metabolism and Excretion: Small amounts
sional before using OTC or herbal cold reme- absorbed are metabolized by the liver.
dies. Some cold remedies use iodide as an ex- Half-life: 2 hr.
pectorant.

TIME/ACTION PROFILE (bronchodilation)● Hyperthyroidism: Instruct patient to take
medication as ordered. Missing a dose may

ROUTE ONSET PEAK DURATIONprecipitate hyperthyroidism.
Inhalation 1–3 min 1–2 hr 4–6 hrEvaluation/Desired Outcomes Intranasal 15 min unknown 6–12 hr

● Resolution of the symptoms of thyroid crisis.
● Decrease in size and vascularity of the gland Contraindications/Precautions

before thyroid surgery. Use of iodides in the Contraindicated in: Hypersensitivity to ipra-
treatment of hyperthyroidism is usually limit- tropium, atropine, belladonna alkaloids, or

bromide. Avoid use during acute broncho-ed to 2 wk.
spasm; Note: Atrovent HFA has replaced the● Protection of the thyroid gland from the ef-
discontinued Atrovent CFC (chlorofluoro-fects of radioactive iodine.
carbon). Soy and CFC-allergic patients can
now safely use the Atrovent HFA formula-

ipratropium tion. However, Combivent (ipratropium/
(i-pra-troe-pee-um) albuterol combination) MDI does contain
Atrovent HFA soya lecithin and is contraindicated in pa-
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tients with a history of hypersensitivity to ing 500 mcg, �0.025%. Nasal spray: 0.03%
soy and peanut. solution—21 mcg/spray in 30-ml bottle (345
Use Cautiously in: Patients with bladder neck sprays/bottle), 0.06% solution—42 mcg/spray
obstruction, prostatic hyperplasia, glaucoma, in 15-ml bottle (165 sprays). In combina-
or urinary retention; Geri: May be more sensi- tion with: albuterol (Combivent, Duoneb).
tive to effects. See Appendix B.

Adverse Reactions/Side Effects NURSING IMPLICATIONSCNS: dizziness, headache, nervousness. EENT:
blurred vision, sore throat; nasal only— epis- Assessment
taxis, nasal dryness/irritation. Resp: broncho- ● Assess for allergy to atropine and belladonna
spasm, cough. CV: hypotension, palpitations. alkaloids; patients with these allergies may
GI: GI irritation, nausea. Derm: rash. Misc: al- also be sensitive to ipratropium. Atrovent HFA
lergic reactions. MDI does not contain CFC or soy and may be I

used safely in soy or CFC-allergic patients.Interactions
However, Combivent MDI should be avoidedDrug-Drug: � anticholinergic properties with
in soy- or peanut-allergic patients.other drugs having anticholinergic proper-

● Inhaln: Assess respiratory status (rate,ties (antihistamines, phenothiazines, di-
breath sounds, degree of dyspnea, pulse) be-sopyramide).
fore administration and at peak of medica-

Route/Dosage tion. Consult physician or other health care
Inhaln (Adults and Children >12 yr): Me- professional about alternative medication if
tered-dose inhaler (nonacute)—2 inhala- severe bronchospasm is present; onset of ac-
tions 4 times daily (not to exceed 12 inhala- tion is too slow for patients in acute distress.
tions/24 hr or more frequently than q 4 hr). If paradoxical bronchospasm (wheezing) oc-
Acute exacerbations—4–8 puffs using a spac- curs, withhold medication and notify physi-
er device as needed. Via nebulization (nona- cian or other health care professional imme-
cute)—2504 times daily given q 6 hr. Acute diately.
exacerbations —500 mcg q 30 min for 3 doses

● Nasal Spray: Assess patient for rhinorrhea.
then q 2–4 hr as needed.

Potential Nursing DiagnosesInhaln (Children 5–12 yr): Metered dose in-
Ineffective airway clearance (Indications)haler (nonacute)—1–2 inhalations q 6 hr as
Activity intolerance (Indications)needed (not to exceed 12 inhalations/24 hr).

Acute exacerbations—4–8 puffs as needed Implementation
Via nebulization (nonacute)—250–500 mcg ● Do not confuse Atrovent with Alupent (meta-
4 times daily given q 6 hr. Acute exacerba- proterenol).
tions—250 mcg q 20 min for 3 doses then q 2– ● Inhaln: See Appendix D for administration of
4 hr as needed. inhalation medications.
Inhaln (Infants): Nebulization—125–250 ● When ipratropium is administered concur-
mcg 3 times a day. rently with other inhalation medications,
Inhaln (Neonates): Nebulization—25 mcg/ administer adrenergic bronchodilators first,
kg/dose 3 times a day. followed by ipratropium, then corticoste-
Intranasal (Adults and Children >6 yr): roids. Wait 5 min between medications.
0.03 % solution—2 sprays in each nostril 2–3 ● Solution for nebulization can be diluted with
times daily (21 mcg/spray). preservative-free 0.9% NaCl. Diluted solution
Inhaln (Adults and Children >5 yr): 0.06% should be used within 24 hr at room temper-
solution –2 sprays in each nostril 3–4 times ature or 48 hr if refrigerated. Solution can be
daily (42 mcg/spray). mixed with preservative-free albuterol, cro-

molyn, or metaproterenol if used within 1 hrAvailability (generic available)
of mixing.Aerosol inhaler (HFA) (chlorofluorocar-

bon-free): 17 mcg/spray in 12.9-g canister Patient/Family Teaching
(200 inhalations). Inhalation solution: ● Instruct patient in proper use of inhaler, neb-
�0.0125%, 0.02% in single-dose vials contain- ulizer, or nasal spray and to take medication

� = Canadian drug name.
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Indicationsas directed. Take missed doses as soon as re-
Metastatic colorectal cancer (with 5-fluoroura-membered unless almost time for the next
cil and leucovorin).dose; space remaining doses evenly during

day. Do not double doses. Action
● Advise patient that rinsing mouth after using Interferes with DNA synthesis by inhibiting the

inhaler, good oral hygiene, and sugarless enzyme topoisomerase. Therapeutic Effects:
gum or candy may minimize dry mouth. Death of rapidly replicating cells, particularly
Health care professional should be notified if malignant ones.
stomatitis occurs or if dry mouth persists for

Pharmacokineticsmore than 2 wk.
Absorption: IV administration results in com-● Inhalation: Caution patient not to exceed 12
plete bioavailability.doses within 24 hr. Patient should notify
Distribution: Unknown.health care professional if symptoms do not
Protein Binding: Irinotecan—30–68%; SN–improve within 30 min after administration of
38 (active metabolite)—95%.medication or if condition worsens.
Metabolism and Excretion: Converted by the● Explain need for pulmonary function tests
liver to SN–38, its active metabolite, which isprior to and periodically during therapy to
also metabolized by the liver. Small amounts ex-determine effectiveness of medication.
creted by kidneys.● Caution patient to avoid spraying medication
Half-life: 6 hr.in eyes; may cause blurring of vision or irri-

tation. TIME/ACTION PROFILE (hematologic
● Advise patient to inform health care profes-

effects)sional if cough, nervousness, headache, diz-
ziness, nausea, or GI distress occurs. ROUTE ONSET PEAK DURATION

● Nasal Spray: Instruct patient in proper use
IV unknown 21–29 days 27–34 daysof nasal spray. Clear nasal passages gently be-

fore administration. Do not inhale during ad- Contraindications/Precautions
ministration, so medication remains in nasal Contraindicated in: Hypersensitivity; OB:
passages. Prime pump initially with 7 actua- Pregnancy or lactation.
tions. If used regularly, no further priming is Use Cautiously in: Previous pelvic or abdomi-
needed. If not used in 24 hr, prime with 2 ac- nal irradiation or age ≥65 yr (increased risk of
tuations. If not used for >7 days, prime with 7 myelosuppression); Presence of infection, un-
actuations. derlying bone marrow depression, or concur-

● Advise patient to contact health care profes- rent chronic illness; History of prior pelvic/
sional if symptoms do not improve within 1–2 abdominal irradiation and serum bilirubin >1–
wk or if condition worsens. 2 mg/dl (initial dosage reduction recommend-

Evaluation/Desired Outcomes ed); Geri: � sensitivity to adverse effects (mye-
● Decreased dyspnea. losuppression); initiate at lower dose; Previous
● Improved breath sounds. severe myelosuppression or diarrhea (reinsti-
● Decrease in rhinorrhea from perennial rhini- tute at lower dose following resolution); Pa-

tis or the common cold. tients with genetically reduced UGT1A1 activity
(� risk of neutropenia); OB: Patients with

irbesartan, See ANGIOTENSIN II childbearing potential; Pedi: Children (safety
not established).RECEPTOR ANTAGONISTS.
Adverse Reactions/Side Effects
CNS: dizziness, headache, insomnia, weakness.
EENT: rhinitis. Resp: coughing, dyspnea. CV:irinotecan (eye-ri-noe-tee-kan)
edema, vasodilation. GI: DIARRHEA, ELEVATED LIVERCamptosar
ENZYMES, abdominal pain/cramping, anorexia,

Classification constipation, dyspepsia, flatulence, nausea, sto-
Therapeutic: antineoplastics matitis, vomiting, abdominal enlargement, co-
Pharmacologic: enzyme inhibitors lonic ulceration. Derm: alopecia, rash, sweat-

ing. F and E: dehydration. Hemat: anemia,Pregnancy Category D
leukopenia, neutropenia, thrombocytopenia.
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AvailabilityLocal: injection site reactions. Metab: weight
Solution for injection: 20 mg/ml in 2-mlRxloss. MS: back pain. Misc: chills, fever.
and 5-ml vials.Interactions

Drug-Drug: Combination with fluorouracil NURSING IMPLICATIONSmay result in serious toxicity (dehydration, neu-
tropenia, sepsis). � bone marrow depression Assessment
may occur with other antineoplastics or radi- ● Monitor vital signs frequently during adminis-
ation therapy. Laxatives should be avoided tration.
(diarrhea may be �). Diuretics � risk of de- ● Monitor for bone marrow depression. Assess
hydration (may discontinue during therapy). for bleeding (bleeding gums, bruising, petec-
Dexamethasone used as an antiemetic � risk hiae, guaiac stools, urine, and emesis) and
of hyperglycemia and lymphocytopenia. Pro- avoid IM injections and taking rectal temper-
chlorperazine given on the same day as irino- Iatures if platelet count is low. Apply pressure
tecan � risk of akathisia. to venipuncture sites for 10 min. Assess for
Drug-Natural Products: St. John’s wort � signs of infection during neutropenia. Anemia
increases levels and risk of toxicity. may occur. Monitor for increased fatigue,

dyspnea, and orthostatic hypotension.Route/Dosage
● Monitor closely for the development of diar-Other regimens are used; careful modification

rhea. Two types may occur. The early type oc-required for all levels of toxicity/tolerance.
curs within 24 hr of administration and maySingle Agent
be preceded by cramps and sweating. Atro-

IV (Adults): Weekly dosage schedule—125 pine 0.25–1 mg IV may be given to decrease
mg/m2 once weekly for 4 wk, followed by a 2-wk symptoms. Potentially life-threatening diar-
rest period. Cycle may be repeated using doses rhea may occur more than 24 hr after a dose
which depend on patient tolerance and degree and may be accompanied by severe dehydra-
of toxicity encountered. Once-every-3-wk tion and electrolyte imbalance. Loperamide 4schedule—350 mg/m2 once every 3 wk. mg initially, followed by 2 mg every 2 hr untilIV (Geriatric Patients >70 yr): Initiate at 300 diarrhea ceases for at least 12 hr (or 4 mg ev-mg/m2 every 3 wk.

ery 4 hr if given during sleeping hours)
Hepatic Impairment should be administered promptly to treat
IV (Adults): Bilirubin 1–2 mg/dl and history late-occurring diarrhea. Do not administer
of prior pelvic/abdominal irradiation— loperamide at these doses for >48 hr. Careful
Weekly dosage schedule—Initiate therapy at fluid and electrolyte replacement should be
lower dose (100 mg/m2); once weekly for 4 wk, instituted to prevent complications. Subse-
followed by a 2-wk rest period. Cycle may be re- quent doses should be delayed in patients
peated with dose adjusted as tolerated. Once- with active diarrhea until diarrhea is resolved
every-3-wk schedule—300 mg/m2 once every for 24 hr. If diarrhea is grade 2, 3, or 4, de-3 wk, dose adjusted as tolerated as low as 200 crease subsequent doses of irinotecan.mg/m2 and further adjusted in 50-mg in-

● Nausea and vomiting are common. Pretreat-crements. ment with dexamethasone 10 mg along with
As Part of Combination Therapy with Leuco- agents such as ondansetron or granisetron
vorin and 5-Fluorouracil should be started on the same day as irinote-

can at least 30 min before administration.IV (Adults): Regimen 1 (Bolus regimen)—
Prochlorperazine may be used on subsequent125 mg/m2 once weekly for 4 wk, followed by a
days but may increase risk of akathisia if giv-2-wk rest period. Cycle may be repeated using
en on the same day as irinotecan.doses that depend on patient tolerance and de-

● Assess IV site frequently for inflammation.gree of toxicity encountered; Regimen 2 (Infu-
Avoid extravasation. If extravasation occurs,sional regimen)—180 mg/m2 every 2 wk for 3
infusion must be stopped and restarted in an-doses, followed by a 3-wk rest period. Cycle may
other vein to avoid damage to subcut tissue.be repeated using doses that depend on patient

tolerance and degree of toxicity encountered. Flushing site with sterile water and applica-

� = Canadian drug name.
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tion of ice over the extravasated site are rec- petechiae; blood in urine, stool, or emesis
ommended. occurs. Caution patient to avoid crowds and

● Lab Test Considerations: Monitor CBC persons with known infections. Instruct pa-
with differential and platelet count prior to tient to use soft toothbrush and electric razor.
each dose. Temporarily discontinue irinote- Caution patient not to drink alcoholic bever-
can if absolute neutrophil count is <500 ages or take products containing aspirin or
cells/mm3 or if neutropenic fever occurs. Ad- other NSAIDs.
ministration of a colony-stimulating factor

● Instruct patient to notify nurse of pain at in-
may be considered if clinically significant de- jection site immediately.creases in WBC (<2000/mm3), neutrophil

● Instruct patient to notify health care profes-count (<1000/mm3), hemoglobin (<9 g/dl),
sional if vomiting, fainting, or dizzinessor platelet count (<100,000 cells/mm3)
occurs.occur.

● Discuss with patient possibility of hair loss.● May cause � serum alkaline phosphatase
Explore methods of coping.and AST concentrations.

● Advise patient that this medication may havePotential Nursing Diagnoses
teratogenic effects. Contraception should beRisk for infection (Adverse Reactions)
used during therapy.

Implementation
● Instruct patient not to receive any vaccina-

● Solution should be prepared in a biologic tions without consulting health care profes-
cabinet. Wear gloves, gown, and mask while sional.handling IV medication. Discard IV equip-

● Emphasize the need for periodic lab tests toment in specially designated containers.
monitor for side effects.IV Administration

Evaluation/Desired Outcomes
● Intermittent Infusion: Diluent: Dilute

● Decrease in size and spread of malignancy.before infusion with D5W or 0.9% NaCl.
Concentration: 0.12–2.8 mg/ml. Usual
diluent is 500 ml of D5W. Solution is pale yel- IRON SUPPLEMENTSlow. Do not administer solutions that are
cloudy or contain particulate matter. Solution carbonyl iron (100%)
is stable for 24 hr at room temperature or 48 (kar-bo-nil eye-ern)
hr if refrigerated. To prevent microbial con- Feosol, Icar
tamination, solutions should be used within

ferrous fumarate (33% elemental24 hr of dilution if refrigerated or 6 hr at
iron) (fer-us fyoo-ma-rate)room temperature. Do not refrigerate solu-
Femiron, Feostat, Fumasorb,tions diluted with 0.9% NaCl. Rate: Adminis-
Fumerin, Hemocyte, Neo-Fer,ter dose over 90 min.

● Y-Site Compatibility: oxaliplatin, palono- �Nephro-Fer, �Novofumar, �Pa-
setron. lafer, Span-FF

● Y-Site Incompatibility: gemcitabine, pem- ferrous gluconate (12% elemen-etrexed.
tal iron) (fer-us gloo-koe-nate)

● Additive Incompatibility: Information un-
�Apo-Ferrous Gluconate, Fergon,available. Do not admix with other solutions
Ferralet, �Fertinic, �Novoferro-or medications.
gluc, SimronPatient/Family Teaching
ferrous sulfate (30% elemental● Instruct patient to report occurrence of diar-

rhea to health care professional immediately, iron) (fer-us sul-fate)
especially if it occurs more than 24 hr after �Apo-Ferrous Sulfate, ED-IN-
dose. Diarrhea may be accompanied by se- SOL, Fe50, Feosol, Feratab, Fer-
vere dehydration and electrolyte imbalance. gen-sol, Fer-In-Sol, Fer-Iron,
It may be life-threatening and should be treat- �Fero-Grad, �Novoferrosulfa,
ed promptly.

�PMS Ferrous Sulfate, Slow FE
● Instruct patient to notify health care profes-

iron dextran (eye-ern dex-tran)sional promptly if fever; chills; sore throat;
DexFerrum, InFeDsigns of infection; bleeding gums; bruising;
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Metabolism and Excretion: Mostly recycled;iron polysaccharide small daily losses occurring via desquamation,(eye-ern poll-ee-sak-a-ride) sweat, urine, and bile.Hytinic, Niferex, Nu-Iron Half-life: Iron dextran, iron sucrose—6 hr.
iron sucrose (eye-ernsu-krose) TIME/ACTION PROFILE (effects on erythro-Venofer poiesis)
sodium ferric gluconate complex

ROUTE ONSET PEAK DURATION(so-dee-yumferr-icgloo-ko-nate)
PO 4 days 7–10 days 2–4 moFerrlecit
IM, IV 4 days 1–2 wk wks–mos

Classification
Contraindications/PrecautionsTherapeutic: antianemics

Pharmacologic: iron supplements Contraindicated in: Hemochromatosis, he- Imosiderosis, or other evidence of iron overload;
Pregnancy Category A (ferrous gluco- Anemias not due to iron deficiency; Some prod-
nate, ferrous sulfate, iron polysaccha- ucts contain alcohol, tartrazine, or sulfites and
ride), B (sodium ferric gluconate, iron should be avoided in patients with known into-
sucrose), C (iron dextran) lerance or hypersensitivity.

Use Cautiously in: PO: Peptic ulcer; Ulcera-
Indications tive colitis or regional enteritis (condition may

be aggravated); Alcoholism; Severe hepatic im-PO: Prevention/treatment of iron-deficiency
pairment; Severe renal impairment (oral prod-anemia. IM, IV: Iron dextran—Treatment of
ucts); Pre-existing cardiovascular disease (ironiron-deficiency anemia in patients who cannot
dextran) (may be exacerbated by adverse reac-tolerate or receive oral iron. Sodium ferric glu-
tions to this drug); Significant allergies or asth-conate complex—Treatment of iron deficiency
ma (iron dextran); Rheumatoid arthritis (ironin patients undergoing chronic hemodialysis or
dextran) (may have exacerbation of joint swell-peritoneal dialysis who are concurrently receiv-
ing); OB: Pregnancy or lactation (safety of someing erythropoietin. Treatment of iron-deficiency parenteral products not established); Pedi:

anemia in patients with chronic kidney disease Safety not established for infants <4 mo (iron
including patients who are not on dialysis (with dextran) or children <6 yr (sodium ferric glu-
or without erythropoietin) and patients depen- conate complex); safety may not be established
dent on dialysis (with erythropoietin). for other products in the pediatric population.
Action Adverse Reactions/Side Effects
An essential mineral found in hemoglobin, myo- CNS: IM, IV— SEIZURES, dizziness, headache,
globin, and many enzymes. Enters the blood- syncope. CV: IM, IV— hypotension, hyperten-

sion, tachycardia. GI: nausea; PO— constipa-stream and is transported to the organs of the
tion, dark stools, diarrhea, epigastric pain, GIreticuloendothelial system (liver, spleen, bone
bleeding; IM, IV— taste disorder, vomiting.marrow), where it is separated out and be-
Derm: IM, IV— flushing, urticaria. Resp: IV—comes part of iron stores. Therapeutic Ef-
cough, dyspnea. Local: pain at IM site (ironfects: Prevention/treatment of iron deficiency.
dextran), phlebitis at IV site, skin staining at IM

Pharmacokinetics site (iron dextran). MS: IM, IV— arthralgia,
Absorption: 5–10% of dietary iron is absorbed myalgia. Misc: PO— staining of teeth (liquid
(up to 30% in deficiency states). Therapeutical- preparations); IM, IV— allergic reactions in-
ly administered PO iron may be 60% absorbed cluding ANAPHYLAXIS, fever, lymphadenopathy,
via an active and passive transport process. Well sweating.
absorbed following IM administration. Interactions
Distribution: Remains in the body for many Drug-Drug: Oral iron supplements � absorp-
months. Crosses the placenta; enters breast tion of tetracyclines, bisphosphonates,
milk. fluoroquinolones, levothyroxine, myco-
Protein Binding: ≥90%. phenolate mofetil, and penicillamine (si-

� = Canadian drug name.
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multaneous administration should be avoided). dren 5–10 kg; or 100 mg/day in children >10
kg.� absorption of and may � effects of levodo-

pa and methyldopa. Concurrent administra- Iron Polysaccharide Complex
tion of H2 antagonists, proton pump inhibi- PO (Adults): 50–100 mg twice daily of tablets/
tors, and cholestyramine may � absorption elixir or 150–300 mg/day of the capsules.
of iron. Doses of ascorbic acid ≥200 mg may PO (Children >6yr): 50–100 mg/day (may be
� absorption of iron up to ≥30%. Chloram- given in divided doses).
phenicol and vitamin E may � hematologic PO (Infants): 1–2 mg/kg/day.
response to iron therapy. PO (Adults—Pregnant Women): 30–60 mg/
Drug-Food: Iron absorption is � 33–50% by day.
concurrent administration of food. Iron Sucrose

IV (Adults): Hemodialysis dependent pa-Route/Dosage
tients—100 mg (5 ml) during each dialysisOral Iron Dosage for Iron Deficiency (ex-
session for 10 doses (total of 1000 mg), addi-pressed as mg elemental iron, note individual
tional smaller doses may be necessary; Perito-salt forms, multiple ones exist—see approxi-
neal dialysis dependent patients— 300 mgmate equivalent doses below for dose con-
(15 ml) infusion, followed by another 300 mgversions).
(15 ml) infusion 14 days later, followed by 400

Approximate Equivalent Doses (mg of mg (20 ml) infusion 14 days later; Non-dialysis
iron salt): Ferrous fumarate—197; Fer- dependent patients—200 mg (10 ml) on 5
rous gluconate—560; Ferrous sulfate— different days within a 14 day period to a total of
324; Ferrous sulfate, exsiccated—217. 1000 mg, may also be given as infusion of 500
PO (Adults): Deficiency—120–240 mg/day mg on day 1 and day 14.
(2–3 mg/kg/day) in 2–4 divided doses. Pro- Sodium Ferric Gluconate Complexphylaxis —60–100 mg/day. IV (Adults): 10 ml (125 mg elemental iron)PO (Infants and Children): Severe deficien- repeated during 8 sequential dialysis treatmentscy—4–6 mg/kg/day in 3 divided doses. Mild to to a total cumulative dose of 1 g.moderate deficiency—3 mg/kg/day in 1–2 di- IV (Children >6 yr): 0.12 ml/kg (not to ex-
vided doses. Prophylaxis—1–2 mg/kg/day in ceed 125 mg/dose) repeated during 8 sequen-
1–2 divided dose (maximum: 15 mg/day). tial dialysis treatments.
PO (Neonates, Premature): 2–4 mg/kg/day

Availabilityin 1–2 divided doses, maximum: 15 mg/day.
Carbonyl Iron (100% Iron)

Iron Dextran Tablets: 50 mgOTC. Oral suspension: 15 mg/
IM, IV (Adults and Children): Test dose of 1.25 ml in 118-ml bottlesOTC.
0.5 ml (25 mg) is given 1 hr prior to therapy. Ferrous Fumarate (33% Elemental Iron)
IM, IV (Infants): Test dose of 0.25 ml (12.5 Tablets: 63 mgOTC, 195 mgOTC, 200 mgOTC, 324
mg) is given 1 hr prior to therapy. mgOTC, 325 mgOTC. Chewable tablets: 100 mgOTC.
IM, IV (Adults and Children >15 kg): Iron Controlled-release capsules: 325 mgOTC.
deficiency—Total dose (ml) = 0.0442 × (de- Suspension (butterscotch flavor): 100 mg/
sired Hgb − actual Hgb) × lean body weight 5 mlOTC, �300 mg/5 mlOTC. Drops: 45 mg/0.6
(kg) + [0.26 × lean body weight (kg)]. Divided mlOTC, �60 mg/1 mlOTC.
up and given in small daily doses until total is Ferrous Gluconate (11.6% Elemental
reached; not to exceed 100 mg/day. Total dose Iron)
IV infusion—Total dose may be diluted and in- Tablets: 300 mgOTC, 320 mgOTC, 325 mgOTC. Sus-
fused over 4–5 hr following a test dose of 10 tained-release tablets: 320 mgOTC. Soft gela-
drops (unlabeled). tin capsules: 86 mgOTC. Elixir: 300 mg/5 mlOTC.
IM, IV (Adults): Blood loss—Dose (ml) = Syrup: �300 mg/5 mlOTC.
(Blood loss [ml] × hematocrit) × 0.02. Ferrous Sulfate (20–30% Elemental
IM, IV (Children 5–15 kg): Iron deficien- Iron)
cy—Total dose (ml) = 0.042 (desired Hgb − Tablets: 195 mgOTC, 300 mgOTC, 325 mgOTC. Cap-
actual Hgb) × weight (kg) + [0.26 × weight sules: 150 mgOTC, 250 mgOTC. Timed-release
(kg)]. / Divided up and given in small daily tablets: 525 mgOTC. Syrup: 90 mg/5 mlOTC. Elix-
doses until total is reached; not to exceed 25 ir: 220 mg/5 mlOTC. Drops: 75 mg/0.6 mlOTC,
mg/day in children <5 kg; 50 mg/day in chil- 125 mg/1 mlOTC.
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Iron Dextran � in serum bilirubin and false decrease in
Injection: 50 mg/ml. serum calcium values.

● Prolonged PTT may be calculated when bloodIron Polysaccharide (mg Iron)
sample is anticoagulated with citrate dextroseCapsules: 150 mgOTC. Elixir: 100 mg/5 mlOTC.
solution; use sodium citrate instead.Tablets: 50 mgOTC.

● Iron Sucrose: Monitor hemoglobin, hemat-Iron Sucrose
ocrit, serum ferritin, and transferritin satura-Aqueous complex for injection: 20 mg/ml in
tion prior to and periodically during therapy.5-ml single-use vial (100 mg).
Transferrin saturation values increase rapidlySodium Ferric Gluconate Complex
after IV administration; therefore, serum ironInjection: 62.5 mg/5 ml in 5-ml ampules.
values may be reliably obtained 48 hr after IV
administration. Withhold iron therapy if evi-NURSING IMPLICATIONS
dence of iron overload occurs. IAssessment ● May cause � liver enzymes.

● Assess nutritional status and dietary history to ● Toxicity and Overdose: Early symptoms
determine possible cause of anemia and need of overdose include stomach pain, fever, nau-
for patient teaching. sea, vomiting (may contain blood), and diar-

● Assess bowel function for constipation or di- rhea. Late symptoms include bluish lips, fing-
arrhea. Notify health care professional and ernails, and palms; drowsiness; weakness;
use appropriate nursing measures should tachycardia; seizures; metabolic acidosis; he-
these occur. patic injury; and cardiovascular collapse. Pa-

● Iron Dextran, Iron Sucrose, and Sodium tient may appear to recover prior to the onset
Ferric Gluconate Complex: Monitor blood of late symptoms. Therefore, hospitalization
pressure and heart rate frequently following continues for 24 hr after patient becomes
IV administration until stable. Rapid infusion asymptomatic to monitor for delayed onset of
rate may cause hypotension and flushing. shock or GI bleeding. Late complications of

● Assess patient for signs and symptoms of ana- overdose include intestinal obstruction, pylo-
phylaxis (rash, pruritus, laryngeal edema, ric stenosis, and gastric scarring: If patient is
wheezing). Notify physician immediately if comatose or seizing, gastric lavage with sodi-
these occur. Keep epinephrine and resuscita- um bicarbonate is performed. Deferoxamine
tion equipment close by in the event of an is the antidote. Additional supportive treat-
anaphylactic reaction. ments to maintain fluid and electrolyte bal-

● Lab Test Considerations: Monitor hemo- ance and correction of metabolic acidosis are
globin, hematocrit, and reticulocyte values also indicated, If signs of overdose occur dur-
prior to and every 3 wk during the first 2 mo ing IV administration of iron sucrose, treat-
of therapy and periodically thereafter. Serum ment includes IV fluids, corticosteroids, and/
ferritin and iron levels may also be monitored or antihistamines. Administering at a slower
to assess effectiveness of therapy. rate usually relieves symptoms.

● Occult blood in stools may be obscured by
Potential Nursing Diagnosesblack coloration of iron in stool. Guaiac test
Activity intolerance (Indications)results may occasionally be false-positive.

● Iron Dextran: Monitor hemoglobin, hemat- Implementation
ocrit, reticulocyte values, transferrin, ferritin, ● Discontinue oral iron preparations prior to
total iron-binding capacity, and plasma iron parenteral administration.
concentrations periodically during therapy. ● Sodium ferric gluconate and iron sucrose are
Serum ferritin levels peak in 7–9 days and re- for IV use only.
turn to normal in 3 wk. Serum iron determi- ● PO: Oral preparations are most effectively
nations may be inaccurate for 1–2 wk after absorbed if administered 1 hr before or 2 hr
therapy with large doses; therefore, hemoglo- after meals. If gastric irritation occurs,
bin and hematocrit are used to gauge initial administer with meals. Take tablets and cap-
response. sules with a full glass of water or juice. Do not

● May impart a brownish hue to blood drawn crush or chew enteric-coated tablets and do
within 4 hr of administration. May cause false not open capsules.

� = Canadian drug name.
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● Liquid preparations may stain teeth. Dilute in has been added to total parenteral nutrition
water or fruit juice, full glass (240 ml) for solutions. Sodium Ferric Gluconate Com-
adults and 1/2 glass (120 ml) for children, and plex: Diluent: Dilute test dose in 50 ml of
administer with a straw or place drops at 0.9% NaCl and administer IV over 60 min
back of throat. ● To administer therapeutic dose of 10 ml (125

● Avoid using antacids, coffee, tea, dairy prod- mg of elemental iron) dilute in 100 ml of
ucts, eggs, or whole-grain breads with or 0.9% NaCl. Dialysis patients frequently re-
within 1 hr after administration of ferrous quire a cumulative dose of 1 g of elemental
salts. Iron absorption is decreased by 33% if iron, administered over 8 sessions of sequen-
iron and calcium are given with meals. If cal- tial dialysis. Concentration: 12.5 mg/ml.
cium supplementation is needed, calcium Rate: Administer at a maximum rate of 12.5
carbonate does not decrease absorption of mg/min. Iron Sucrose: Each 5-ml vial con-
iron salts if supplements are administered be- tains 100 mg of elemental iron.
tween meals.

● Hemodialysis—Most patients require a min-
● Iron Dextran: The 2-ml ampule may be imum cumulative dose of 1000 mg of elemen-

used for IM or IV administration. tal iron, administered over 10 sequential dial-
● Prior to initial IM or IV dose, a test dose of 25 ysis sessions, to achieve a favorablemg should be given by the same route as the

hemoglobin or hematocrit response.dose will be given, to determine reaction. The
● Solution is brown. Inspect for particulateIV test dose should be administered over 5

matter or discoloration. Do not administermin. The IM dose should be administered in
solutions that contain particulate matter orthe same injection site and by same technique
are discolored.as the therapeutic dose. The remaining por-

● Direct IV: May be administered undiluted bytion may be administered after 1 hr, if no ad-
slow injection into dialysis line. Rate:verse symptoms have occurred.
Administer at a rate of 1 ml undiluted solution● IM: Inject deeply via Z-track technique into
per minute, not to exceed one vial per injec-upper outer quadrant of buttock, never into
tion. Discard any unused portion.arm or other exposed areas. Use a 2–3 in, 19-

● Intermittent Infusion: May also be admin-or 20-gauge needle. Change needles between
istered via infusion, into dialysis line for he-withdrawal from container and injection to
modialysis patients. May reduce risk of hypo-minimize staining of subcut tissues. Stains are
tensive episodes. Diluent: Each vial must beusually permanent.
diluted in a maximum of 100 ml of 0.9% NaClIV Administration
immediately prior to infusion. Unused diluted

● IV: Iron Dextran: Following IV administra-
solution should be discarded. Concentra-tion, patient should remain recumbent for at
tion: 1–2 mg/ml. Rate: Infuse at a rate ofleast 30 min to prevent orthostatic hypo-
100 mg of iron over at least 15 min, largetension
doses (500 mg) should be given over 3.5–4

● Direct IV: Diluent: May administer undi-
hrs.luted or dilute in 0.9% NaCl or D5W. Con-

● Intermittent Infusion: For peritoneal di-centration: 50 mg/ml. Rate: Administer
alysis patients—Diluent: Dilute each doseslowly at a rate of 50 mg (1 ml) over at least 1
in a maximum of 250 mL of 0.9% NaCl. Rate:min.
Administer doses of 300 mg over 1.5 hrs and● Intermittent Infusion: May be diluted in
doses of 400 mg over 2.5 hrs.200–1000 ml of 0.9% NaCl or D5W; 0.9%

● Direct IV: For non-dialysis dependent pa-NaCl is the preferred diluent; dilution in D5W
tients—May be administered as a slow injec-increases incidence of pain and phlebitis.
tion of 200 mg undiluted. Rate: AdministerRate: Administer over 1–6 hr following a test
over 2–5 min.dose of 10 drops/min for 10 min. Flush line

● Intermittent Infusion: Dilute 500 mg inwith 10 ml of 0.9% NaCl at completion of in-
250 ml 0.9% NaCl. Rate: Infuse over 3.5–4fusion.
hr on days 1 and 14. May cause hypotension;● Y-Site Incompatibility: Discontinue other
monitor closely.IV solutions during infusion.

● Additive Incompatibility: Do not mix iron● Additive Incompatibility: Manufacturers
sucrose with other medications or add to par-recommend that iron dextran not be mixed

with other solutions; however, iron dextran enteral nutrition solutions for IV infusion.
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Patient/Family Teaching Indications
● Explain purpose of iron therapy to patient. First-line therapy of active tuberculosis, in com-
● Encourage patient to comply with medication bination with other agents. Prevention of tuber-

regimen. Take missed doses as soon as re- culosis in patients exposed to active disease
membered within 12 hr; otherwise, return to (alone).
regular dosing schedule. Do not double Actiondoses.

Inhibits mycobacterial cell wall synthesis and in-
● Advise patient that stools may become dark

terferes with metabolism. Therapeutic Ef-green or black and that this change is
fects: Bacteriostatic or bactericidal actionharmless.
against susceptible mycobacteria.

● Instruct patient to follow a diet high in iron
(see Appendix L). Pharmacokinetics

● Discuss with parents the risk of children’s Absorption: Well absorbed following PO/IM I
overdosing on iron. Medication should be administration.
stored in the original childproof container Distribution: Widely distributed; readily
and kept out of reach of children. Do not re- crosses the blood-brain barrier. Crosses the
fer to vitamins as candy. In the event of a sus- placenta; enters breast milk in concentrations
pected overdose, parents or guardians equal to plasma.
should contact the poison control center (1- Metabolism and Excretion: 50% metabo-
800-222-1222) or emergency medical ser- lized by the liver at rates that vary widely amongvices (911) immediately. individuals; 50% excreted unchanged by the

● Iron Dextran: Delayed reaction may occur
kidneys.1–2 days after administration and last 3–4
Half-life: 1–4 hr.days if IV route used, 3–7 days with IM route.

Instruct patient to contact physician if fever, TIME/ACTION PROFILE (blood levels)
chills, malaise, muscle and joint aches, nau-

ROUTE ONSET PEAK DURATIONsea, vomiting, dizziness, and backache occur.
● Iron sucrose and sodium ferric gluco- PO rapid 1–2 hr up to 24 hr

nate complex: Instruct patient to immedi- IM rapid 1–2 hr up to 24 hr
ately report symptoms of hypersensitivity re-

Contraindications/Precautionsaction to health care professional.
Contraindicated in: Hypersensitivity; AcuteEvaluation/Desired Outcomes
liver disease; Previous hepatitis from isoniazid.

● Increase in hemoglobin, which may reach
Use Cautiously in: History of liver damage ornormal parameters after 1–2 mo of therapy.
chronic alcohol ingestion; Black and HispanicMay require 3–6 mo for normalization of
women, women in the postpartum period, orbody iron stores.
patients >50 yr (increased risk of drug-induced● Improvement in iron deficiency anemia or
hepatitis); Severe renal impairment (dosage re-anemia of chronic renal failure.
duction may be necessary); Malnourished pa-
tients, patients with diabetes, or chronic alco-isocarboxazid, See MONOAMINE
holics (increased risk of neuropathy);OXIDASE (MAO) INHIBITORS.
Pregnancy and lactation (although safety is not
established, isoniazid has been used with eth-
ambutol to treat tuberculosis in pregnant wom-

isoniazid (eye-soe-nye-a-zid) en without harm to the fetus).
INH, �Isotamine, Nydrazid,

Adverse Reactions/Side Effects
�PMS Isoniazid, Laniazid

CNS: psychosis, seizures. EENT: visual distur-
Classification bances. GI: DRUG-INDUCED HEPATITIS, nausea, vomit-
Therapeutic: antituberculars ing. Derm: rashes. Endo: gynecomastia. He-

mat: blood dyscrasias. Neuro: peripheralPregnancy Category C
neuropathy. Misc: fever.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions Implementation
Drug-Drug: Additive CNS toxicity with other ● PO: May be administered with food or antac-
antituberculars. BCG vaccine may not be ef- ids if GI irritation occurs, although antacids
fective during isoniazid therapy. Isoniazid inhib- containing aluminum should not be taken
its the metabolism of phenytoin. Aluminum- within 1 hr of administration.
containing antacids may decrease absorp- ● IM: Medication may cause discomfort at in-
tion. Psychotic reactions and coordination diffi- jection site. Massage site after administration
culties may result with disulfiram. Concurrent and rotate injection sites.
administration of pyridoxine may prevent neu-

● Solution may form crystals at low tempera-
ropathy. Increased risk of hepatotoxicity with tures; crystals will redissolve upon warming
other hepatotoxic agents including alcohol to room temperature.
and rifampin. Isoniazid may decrease blood
levels and effectiveness of ketoconazole. Con-

Patient/Family Teachingcurrent use with carbamazepine increases
● Advise patient to take medication exactly ascarbamazepine blood levels and risk of hepato-

directed. If a dose is missed, take as soon astoxicity.
possible unless almost time for next dose; doDrug-Food: Severe reactions may occur with
not double up on missed doses. Emphasizeingestion of foods containing high concentra-
the importance of continuing therapy even af-tions of tyramine (see Appendix L).
ter symptoms have subsided. Therapy may beRoute/Dosage
continued for 6 mo–2 yr.PO, IM (Adults): 300 mg/day (5 mg/kg) or 15

● Advise patient to notify health care profes-mg/kg (up to 900 mg) 2–3 times weekly.
sional promptly if signs and symptoms of hep-PO, IM (Children): 10–20 mg/kg/day (up to
atitis (yellow eyes and skin, nausea, vomiting,300 mg/day) or 20–40 mg/kg (up to 900 mg)
anorexia, dark urine, unusual tiredness, or2–3 times weekly.
weakness) or peripheral neuritis (numbness,Availability (generic available)
tingling, paresthesia) occur. Pyridoxine mayTablets: 50 mg, 100 mg, 300 mg. Syrup (or-
be used concurrently to prevent neuropathy.ange, raspberry flavor): 50 mg/5 ml. Injec-
Any changes in visual acuity, eye pain, ortion: 100 mg/ml. In combination with: ri-
blurred vision should also be reported imme-fampin (Rifamate) or with rifampin and
diately.pyrazinamide (Rifater). See Appendix B.

● Caution patient to avoid the use of alcohol
during this therapy, as this may increase theNURSING IMPLICATIONS
risk of hepatotoxicity. Ingestion of Swiss or

Assessment Cheshire cheeses, fish (tuna, skipjack, and
● Mycobacterial studies and susceptibility tests sardinella), and possibly tyramine-containingshould be performed prior to and periodical-

foods (see Appendix L) should also be avoid-ly throughout therapy to detect possible resis-
ed, as they may result in redness or itching oftance.
the skin; hot feeling; rapid or pounding heart-

● Lab Test Considerations: Hepatic func-
beat; sweating; chills; cold, clammy feeling;tion should be evaluated prior to and monthly
headache; or light-headedness.throughout therapy. Increased AST, ALT, and

● Emphasize the importance of regular follow-serum bilirubin may indicate drug-induced
up physical and ophthalmologic exams tohepatitis. Black and Hispanic women, post-
monitor progress and to check for sidepartal women, and patients >50 yr are at
effects.highest risk. The risk is lower in children;

therefore, liver function tests are usually or-
dered less frequently for children. Evaluation/Desired Outcomes

● Toxicity and Overdose: If isoniazid over-
● Resolution of signs and symptoms of tuber-

dosage occurs, treatment with pyridoxine (vi- culosis.
tamin B) is instituted.

● Negative sputum cultures.
Potential Nursing Diagnoses ● Prevention of activation of tuberculosis in
Risk for infection (Indications) persons known to have been exposed.
Noncompliance (Patient/Family Teaching)
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TIME/ACTION PROFILE (cardiovascularISOSORBIDE effects)
isosorbide dinitrate

ROUTE ONSET PEAK DURATION(eye-soe-sor-bide dye-nye-trate)
ISDN-SL 2–10 min unknown 1–2 hr�Apo-ISDN, �Cedocard-SR,
ISDN-PO 45–60 min unknown 4 hr�Coronex, Dilatrate-SR, Isordil,
ISDN-PO-ER 30 min unknown up to 12 hr

�Novosorbide, �PMS-Isosorbide ISMN-PO 30–60 min unknown 7 hr
ISMN-ER unknown unknown 12 hrisosorbide mononitrate

(eye-soe-sor-bide mo-noe-nye-trate) Contraindications/Precautions
�Apo-ISMN, IMDUR, ISMO, Mo- Contraindicated in: Hypersensitivity; Concur-noket rent use of sildenafil, vardenafil or tadalafil.

Use Cautiously in: Volume depleted patients;Classification I
Therapeutic: antianginals Right ventricular infarction; Hypertrophic car-
Pharmacologic: nitrates diomyopathy; Geri: Older patients may be more

sensitive to hypotension (start with lowerPregnancy Category C
doses); OB: Pregnancy (may compromise ma-
ternal/fetal circulation) or lactation; Pedi: Chil-
dren (safety not established).

Indications Adverse Reactions/Side Effects
Acute treatment of anginal attacks (SL only). CNS: dizziness, headache. CV: hypotension,
Prophylactic management of angina pectoris. tachycardia, paradoxic bradycardia, syncope.
Treatment of chronic CHF (unlabeled). GI: nausea, vomiting. Misc: flushing, tolerance.

Interactions
Drug-Drug: Concurrent use of sildenafil, ta-Action
dalafil, or vardenafil may result in significantProduce vasodilation (venous greater than arte-
and potentially fatal hypotension (do not userial). Decrease left ventricular end–diastolic
these drugs within 24 hr of isosorbide dinitratepressure and left ventricular end–diastolic vol-
or mononitrate). Additive hypotension with an-ume (preload). Net effect is reduced myocardi-

al oxygen consumption. Increase coronary tihypertensives, acute ingestion of alcohol,
blood flow by dilating coronary arteries and im- beta blockers, calcium channel blockers,
proving collateral flow to ischemic regions. and phenothiazines.
Therapeutic Effects: Relief and prevention of Route/Dosage
anginal attacks.

Isosorbide Dinitrate
SL (Adults): Acute attack of angina pecto-

Pharmacokinetics ris—2.5–5 mg may be repeated q 5–10 min for
Absorption: Isosorbide dinitrate undergoes 3 doses in 15–30 min. Prophylaxis of angina
extensive first-pass metabolism by the liver, re- pectoris—2.5–5 mg given 15 mm prior to ac-
sulting in 25% bioavailability; isosorbide mono- tivities known to provoke angina.
nitrate has 100% bioavailability (does not un- PO (Adults): Prophylaxis of angina pecto-
dergo first-pass metabolism). ris—5–20 mg 2–3 times daily; usual mainte-
Distribution: Unknown. nance dose is 10–40 mg q 6 hr (immediate-re-
Metabolism and Excretion: Isosorbide dini- lease) or 40–80 mg q 8–12 hr (sustained-
trate is metabolized by the liver to 2 active me- release).
tabolites (5–mononitrate and 2–mononitrate).

Isosorbide MononitrateIsosorbide mononitrate is primarily meteabol-
PO (Adults): ISMO, Monoket—5–20 mg twiceized by the liver to inactive metabolites; primari-
daily with the 2 doses given 7 hr apart. Imdur—ly excreted in urine as metabolites.
30–60 mg once daily; may increase to 120 mgHalf-life: Isosorbide dinitrate—1 hr; isosor-

bide mononitrate—5 hr. once daily (maximum dose = 240 mg/day).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability (generic available) taken 7 hr apart. Do not double doses. Do not
discontinue abruptly.Isosorbide Dinitrate

● Caution patient to make position changesSublingual tablets: 2.5 mg, 5 mg. Cost: Gen-
slowly to minimize orthostatic hypotension.eric—2.5 mg $39.16/100, 5 mg $18.59/100.

Tablets: 5 mg, 10 mg, 20 mg, 30 mg, 40 mg. ● May cause dizziness. Caution patient to avoid
Cost: Isordil—40 mg $91.49/100; Generic— driving or other activities requiring alertness
5 mg $31.23/100, 10 mg $35.45/100, 20 mg until response to medication is known.
$18.85/100, 30 mg $23.32/100. Extended-re- ● Instruct patient to take last dose of day (when
lease tablets: �20 mg, 40 mg. Cost: taking 2–4 doses/day) no later than 7 pm to
Generic—40 mg $71.29/100. Sustained-re- prevent the development of tolerance.
lease capsules: 40 mg. In combination ● Advise patient to avoid concurrent use of al-
with: hydralazine (BiDil). See Appendix B. cohol with this medication. Patient should
Isosorbide Mononitrate also consult health care professional before
Tablets (ISMO, Monoket): 10 mg, 20 mg. taking Rx, OTC, or herbal products while tak-
Cost: Generic—10 mg $45.99/180, 20 mg ing isosorbide.
$48.98/180. Extended-release tablets (Im- ● Inform patient that headache is a common
dur): 30 mg, 60 mg, 120 mg. Cost: Generic— side effect that should decrease with continu-
30 mg $35.99/90, 60 mg $34.97/90, 120 mg ing therapy. Aspirin or acetaminophen may
$46.97/90. be ordered to treat headache. Notify health

care professional if headache is persistent or
NURSING IMPLICATIONS severe. Do not alter dose to avoid headache.

● Advise patient to notify health care profes-Assessment
sional if dry mouth or blurred vision occurs.

● Assess location, duration, intensity, and pre-
cipitating factors of anginal pain. Evaluation/Desired Outcomes

● Monitor blood pressure and pulse routinely ● Decrease in frequency and severity of anginal
during period of dosage adjustment. attacks.

● Lab Test Considerations: Excessive doses ● Increase in activity tolerance.
may � methemoglobin concentrations.

Potential Nursing Diagnoses isradipine (is-ra-di-peen)Ineffective tissue perfusion (Indications) DynaCirc, DynaCirc CRActivity intolerance (Indications)
ClassificationImplementation
Therapeutic: antianginals, antihyper-

Isosorbide Dinitrate tensives
● PO: Extended-release capsules should be Pharmacologic: calcium channel blockers

swallowed whole. Do not crush, break, or
Pregnancy Category Cchew. SL: tablets should be held under

tongue until dissolved.
Indications● Avoid eating, drinking, or smoking until tab-
Management of hypertension, angina pectoris,let is dissolved. Replace tablet if inadvertently
and vasospastic (Prinzmetal’s) angina.swallowed.

Isosorbide Mononitrate Action
● Do not confuse Imdur with Imuran, Inderal, Inhibits the transport of calcium into myocardi-

or K-Dur. Do not confuse Monoket with Mon- al and vascular smooth muscle cells, resulting in
opril (fosinopril). inhibition of excitation-contraction coupling

● PO: Extended-release tablets should be swal- and subsequent contraction. Therapeutic Ef-
lowed whole. Do not crush, break, or chew. fects: Systemic vasodilation resulting in de-

creased blood pressure. Coronary vasodilationPatient/Family Teaching
resulting in decreased frequency and severity of

● Instruct patient to take medication as direct-
attacks of angina.ed, even if feeling better. Take missed doses

as soon as remembered; doses of isosorbide Pharmacokinetics
dinitrate should be taken at least 2 hr apart (6 Absorption: Well absorbed following oral ad-
hr with extended-release preparations); daily ministration but extensively metabolized, result-
doses of isosorbide mononitrate should be ing in decreased bioavailability.
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Distribution: Unknown. fects may be decreased by concurrent use of
Protein Binding: 95%. NSAIDs. Concurrent use with beta blockers,
Metabolism and Excretion: Completely me- digoxin, disopyramide, or phenytoin may
tabolized by the liver. result in bradycardia, conduction defects, or
Half-life: 8 hr. CHF.

Drug-Food: Grapefruit and grapefruit juiceTIME/ACTION PROFILE (cardiovascular
� serum levels and effect.effects†)
Route/Dosage

ROUTE ONSET PEAK DURATION PO (Adults): 2.5 mg twice daily; may be in-
PO <2 hr 2–3 hr 12 hr creased q 2–4 wk by 5 mg/day (not to exceed
PO-CR 2 hr 8–10 hr 24 hr 20 mg/day) or 5 mg once daily as CR tablets;

may be increased q 2–4 wk by 5 mg/day (not to†For single doses, maximal antihypertensive effect during
Ichronic dosing may take 2–4 wk exceed 20 mg/day).

Contraindications/Precautions Availability
Contraindicated in: Hypersensitivity; Sick Capsules: 2.5 mg, 5 mg. Controlled-release
sinus syndrome; 2nd- or 3rd-degree AV block tablets: 5 mg, 10 mg.
(unless an artificial pacemaker is in place);
Blood pressure <90 mm Hg. NURSING IMPLICATIONS
Use Cautiously in: Severe hepatic impairment

Assessment(dose reduction recommended); Geri: Geriatric
● Monitor blood pressure and pulse prior topatients (dose reduction recommended for

and periodically throughout therapy. Monitormost agents; increased risk of hypotension); Se-
ECG periodically in patients receiving pro-vere renal impairment; History of serious ven-

tricular arrhythmias or CHF; OB, Lactation, longed therapy.
Pedi: Pregnancy, lactation, or children (safety ● Monitor intake and output ratios and daily
not established). weight. Assess patient for signs of CHF (pe-

ripheral edema, rales/crackles, dyspnea,Adverse Reactions/Side Effects
weight gain, jugular venous distention).CNS: abnormal dreams, anxiety, confusion, diz-

● Angina: Assess location, duration, intensity,ziness, drowsiness, headache, nervousness,
and precipitating factors of patient’s anginalpsychiatric disturbances, weakness. EENT:
pain.blurred vision, disturbed equilibrium, epistaxis,

● Lab Test Considerations: Total serumtinnitus. Resp: cough, dyspnea. CV: ARRHYTHMIAS,
CHF, peripheral edema, bradycardia, chest pain, calcium concentrations are not affected by
hypotension, palpitations, syncope, tachycardia. calcium channel blockers.
GI: abnormal liver function studies, anorexia, ● Monitor serum potassium periodically. Hypo-
constipation, diarrhea, dry mouth, dysgeusia, kalemia increases risk of arrhythmias; should
dyspepsia, nausea, vomiting. GU: dysuria, noc- be corrected.
turia, polyuria, sexual dysfunction, urinary fre- ● Monitor renal and hepatic functions periodi-
quency. Derm: dermatitis, erythema multi- cally during long-term therapy. Several days
forme, flushing, increased sweating, photo- of therapy may cause increase in hepatic en-
sensitivity, pruritus/urticaria, rash. Endo: gyne- zymes, which return to normal upon discon-
comastia, hyperglycemia. Hemat: anemia, leu- tinuation of therapy.
kopenia, thrombocytopenia. Metab: weight

Potential Nursing Diagnosesgain. MS: joint stiffness, muscle cramps. Neu-
Decreased cardiac output (Side Effects)ro: paresthesia, tremor. Misc: STEVENS-JOHNSON

SYNDROME, gingival hyperplasia. Implementation
● PO: May be administered without regard toInteractions

meals. May be administered with meals if GIDrug-Drug: Additive hypotension may occur
irritation becomes a problem.when used concurrently with fentanyl, other

● Do not open, crush, break, or chew con-antihypertensives, nitrates, acute ingestion
of alcohol, or quinidine. Antihypertensive ef- trolled-release tablets.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



710 itraconazole

Patient/Family Teaching ● Decrease in frequency and severity of anginal
● Advise patient to take medication exactly as attacks.

directed, even if feeling well. If a dose is ● Decrease in need for nitrate therapy.
missed, take as soon as possible unless al- ● Increase in activity tolerance and sense of
most time for next dose; do not double doses. well-being.
May need to be discontinued gradually.

● Advise patient to avoid grapefruit or grape-
itraconazole (it-tra-kon-a-zole)fruit juice during therapy.
Sporanox● Caution patient to change positions slowly to

minimize orthostatic hypotension. Classification
● May cause dizziness. Advise patient to avoid Therapeutic: antifungals (systemic)

driving or other activities requiring alertness
Pregnancy Category Cuntil response to the medication is known.

● Instruct patient to avoid concurrent use of al-
Indicationscohol or OTC medications without consulting
Histoplasmosis. Blastomycosis. Aspergillosis.health care professional.
Onychomycosis of the fingernail or toenail● Caution patient to wear protective clothing
caused by tinea unguium in nonimmunocom-and use sunscreen to prevent photosensitivity
promised patients (oral capsules only). Oro-reactions.
pharyngeal esophageal candidiasis.● Advise patient to notify health care profes-

sional if irregular heartbeats, dyspnea, swell- Action
ing of hands and feet, rash, pronounced diz- Inhibits enzymes necessary for integrity of the
ziness, nausea, constipation, or hypotension fungal cell membrane. Therapeutic Effects:
occurs. Fungistatic effects against susceptible organ-

● Angina: Instruct patient on concurrent ni- isms. Spectrum: Active against Histoplasma
trate or beta-blocker therapy to continue tak- capsulatum, Blastomyces dermatitidis, Cryp-
ing both medications as directed and to use tococcus neoformans, Aspergillus fumigatus,
SL nitroglycerin as needed for anginal Trichophyton spp., Candida, and Tinea un-
attacks. guium.

● Inform patient that anginal attacks may occur Pharmacokinetics30 min after administration because of reflex
Absorption: Oral absorption is enhanced bytachycardia. This is usually temporary and is
food.not an indication for discontinuation. Distribution: Tissue concentrations are higher

● Advise patient to contact health care profes- than plasma concentrations. Does not enter CSF;sional if chest pain does not improve, wors- enters breast milk.ens after therapy, or occurs with diaphoresis Protein Binding: Itraconazole—99.8%; hy-or if shortness of breath or persistent head- droxyitraconazole—99.5%.ache occurs. Metabolism and Excretion: Mostly metabo-
● Caution patient to discuss exercise restric- lized by the liver and excreted in feces. Hydroxy-

tions with health care professional prior to itraconazole, the major metabolite, has antifun-
exertion. gal activity.

● Hypertension: Encourage patient to comply Half-life: 21 hr.
with other interventions for hypertension
(weight reduction, low-sodium diet, smoking TIME/ACTION PROFILE (blood levels)
cessation, moderation of alcohol consump-

ROUTE ONSET PEAK DURATIONtion, regular exercise, and stress manage-
PO rapid 4 hr 12–24 hrment). Medication controls but does not cure
IV unknown end of in- 12–24 hrhypertension.

fusion
● Instruct patient and family in proper tech-

nique for monitoring BP. Advise patient to Contraindications/Precautions
take BP weekly and to report significant Contraindicated in: Hypersensitivity. Cross-
changes to health care professional. sensitivity with other azole antifungals (mico-

Evaluation/Desired Outcomes nazole, ketoconazole) may occur; OB: Lacta-
● Decrease in blood pressure. tion; Concurrent quinidine, dofetilide,
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pimozide, oral midazolam, triazolam, er- increase gastric pH, including the buffer in
got alkaloids (dihydroergotamine, ergo- didanosine (take 2 hr after itraconazole).

Phenytoin, phenobarbital, isoniazid, ri-novine, ergotamine, methylergonovine),
fampin, rifabutin, and carbamazepine �simvastatin, or lovastatin; Severe renal im-
metabolism and � blood levels of itraconazolepairment (CCr <30 ml/min); CHF or other evi-
(� dosage may be necessary). Itraconazole �dence of ventricular dysfunction.
metabolism and may � effects of phenytoinUse Cautiously in: Patients with hepatic im-
and oral hypoglycemic agents. If hypokale-pairment (dosage reduction may be required);
mia occurs, the risk of digoxin toxicity is �.Patients with achlorhydria or hypochlorhydria
Blood levels of itraconazole may be � by clari-(absorption will be decreased); OB, Pedi: Preg-
thromycin, erythromycin ritonavir, and in-nancy or children (safety not established).
dinavir.Adverse Reactions/Side Effects Drug-Food: Food � absorption.CNS: dizziness, drowsiness, fatigue, headache, I
Route/Dosagemalaise. EENT: tinnitus. CV: CHF, edema, hy-

pertension. GI: HEPATOXICITY, nausea, abdominal Aspergillosis
pain, anorexia, diarrhea, flatulence, vomiting. PO (Adults): 200 mg once or twice daily for a
GU: albuminuria, decreased libido, erectile dys- minimum of 3 mo.
function. Derm: TOXIC EPIDERMAL NECROLYSIS, pho-

Blastomycosis, Histoplasmosistosensitivity, pruritus, rash. Endo: adrenal in-
PO (Adults): 200 mg once daily; may be in-sufficiency. F and E: hypokalemia. MS:
creased by 100 mg/day up to 200 mg twicerhabdomyolysis. Misc: allergic reactions in-
daily.cluding ANAPHYLAXIS, fever.
OnychomycosisInteractions
PO (Adults): Toenail fungus with or withoutDrug-Drug: Itraconazole is a potent inhibitor
fingernail fungus—200 mg/day for 12 con-of the P450 3A hepatic enzyme, which can �
secutive wk. Fingernail fungus—200 mg twiceblood levels and effects of other drugs which are
daily for 1 wk, then 3 wk without therapy, thenmetabolized by this system. � risk of potential-
200 mg twice daily an additional wk–6 mo.ly fatal arrhythmias with quinidine, dofeti-

lide, or pimozide (concurrent use is contrain- Candidiasis
dicated and may result in QTc prolongation, tor- PO (Adults): Oropharyngeal candidiasis—
sades de pointes, ventricular arrthythmias, and 200 mg (20 ml) daily for 1–2 wk. Oropharyn-
sudden death). � risk of excessive sedation geal candidiasis unresponsive to flucona-
with midazolam or triazolam, � risk of ad- zole—100 mg (10 ml) twice daily for at least
verse CNS reactions with pimozide, and � 2–4 wk. Esophageal candidiasis—100 mg (10
risk of myopathy with simvastatin or lovasta- ml) once daily for at least 3 wk.
tin (concurrent use contraindicated). Concur- Availabilityrent use with ergot alkaloids (dihydroergo- Capsules: 100 mg. Oral solution (cherrytamine, ergonovine, ergotamine, caramel): 10 mg/ml.methylergonovine) � risk of vasoconstric-
tion and is contraindicated. May also � blood NURSING IMPLICATIONS
levels and the risk of toxicity from warfarin, ri-
tonavir, indinavir, saquinavir, vinca alka- Assessment
loids, busulfan, cilostazol diazepam, ele- ● Assess for signs and symptoms of infection
triptan felodipine, isradipine, (vital signs, lung sounds, sputum, WBC, oral
nicardipine, nifedipine, nimodipine, cyc- and pharyngeal mucosa, nail beds) before
losporine vardenafil, tacrolimus, sildenaf- and periodically during therapy.
il methylprednisolone, digoxin, and quini- ● Obtain specimens for culture before institut-
dine. May also � metabolism and � effects of ing therapy. Therapy may be started before
budesonide, dexamethasone, and methyl- results are obtained.
prednisolone. Absorption � by antacids, ● Lab Test Considerations: Monitor hepat-
histamine H2 blockers, sucralfate, gastric ic function tests before and periodically dur-
acid-pump inhibitors, or other agents that ing therapy, especially in patients with pre-ex-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teachingisting hepatic function abnormalities.
● Instruct patient to take medication as direct-Discontinue itraconazole if abnormal values

ed, even if feeling better. Doses should be tak-persist or worsen.
en at the same time each day.

● Monitor serum potassium. May cause hypo-
● May occasionally cause drowsiness. Cautionkalemia.

patient to avoid driving or other activities re-
Potential Nursing Diagnoses quiring alertness until response to medica-
Risk for infection (Indications) tion is known.
Noncompliance (Patient/Family Teaching) ● Instruct patient to notify health care profes-

sional if signs and symptoms of liver dysfunc-Implementation
tion (unusual fatigue, anorexia, nausea, vom-

● Do not interchange capsules and oral solu- iting, jaundice, dark urine, or pale stools) or
tion. Only oral solution is effective for oro- CHF (dyspnea, peripheral edema, weight
pharyngeal candidiasis. Oral solution is not gain) occur. If signs of CHF occur, discontin-
recommended for initial treatment of patients ue itraconazole and notify health care profes-
at risk for systemic candidiasis. sional immediately.

● Capsules: Administer with a full meal to ● Advise patient to consult health care profes-
minimize nausea and vomiting and to in- sional before taking any Rx, OTC, or herbal
crease absorption. medications concurrently with itraconazole.

● Advise patient to use sunscreen and wear pro-● Do not administer with antacids or other
tective clothing to prevent photosensitivity re-medications that may increase gastric pH;
actions.may decrease absorption of itraconazole.

● Oral Solution: Administer without food if Evaluation/Desired Outcomes
possible. Swish solution in mouth vigorously, ● Resolution of clinical and laboratory indica-
10 ml at a time, for several seconds, then tions of fungal infections. Minimal treatment

for systemic fungal infections is 3 mo. Inade-swallow.
quate period of treatment may lead to recur-
rence of active infection.
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Use Cautiously in: History of liver disease;
kanamycin, See AMINOGLYCOSIDES. Achlorhydria or hypochlorhydria; Alcoholism.

Adverse Reactions/Side Effects
CNS: dizziness, drowsiness. EENT: photopho-

ketoconazole (systemic)† bia. GI: DRUG-INDUCED HEPATITIS, nausea, vomiting,
abdominal pain, constipation, diarrhea, flatu-(kee-toe-koe-na-zole)
lence. GU: azoospermia, decreased male libido,Nizoral
menstrual irregularities, oligospermia. Derm:

Classification rashes. Endo: gynecomastia.
Therapeutic: antifungals (systemic)

Interactions
Pregnancy Category C Drug-Drug: Ketoconazole inhibits the hepatic
†For topical use, see Antifungals (topical) P450 3A4 enzyme system, which results in �

metabolism and possibly � effects and/or tox-
icity from cyclosporine, tacrolimus, corti-Indications K
costeroids (dosage reduction may be neces-Treatment of: Candidiasis (disseminated and
sary), calcium channel blockers,mucocutaneous), Chromomycosis, Coccidioi-
sulfonylurea, oral hypoglycemic agents,domycosis, Histoplasmosis, Paracoccidioido-
quinidine, buspirone, clarithromycin, tro-mycosis. Unlabeled uses: Treatment of ad-
leandomycin, erythromycin, cyclophos-vanced prostate cancer. Treatment of Cushing’s
phamide, phenytoin, warfarin (� risk ofsyndrome.
bleeding), tamoxifen, tricyclic antidepres-Action
sants, carbamazepine, nisoldipine, zolpi-Disrupts fungal cell membrane. Interferes with
dem, vinca alkaloids, ifosfamide, somefungal metabolism. Also inhibits the production benzodiazepines (effect may persist for sev-of adrenal steroids. Therapeutic Effects: Fun- eral days; use of triazolam is contraindicated),gistatic or fungicidal action against susceptible alfentanil, fentanyl, sufentanil, donepezil,organisms, depending on organism and site of atorvastatin, lovastatin, simvastatin, am-infection. Spectrum: Active against many path- prenavir, indinavir (dosage � of indinavirogenic fungi, including: Blastomyces, Candida, recommended), nelfinavir, ritonavir, saqui-Coccidioides, Cryptococcus, Histoplasma, navir, quinidine, sildenafil and vardenafilmany dermatophytes. (dosage adjustments may be necessary). May

Pharmacokinetics alter the effectiveness of hormonal contra-
Absorption: Absorption from the GI tract is pH ceptives (alternative method of contraception
dependent; increasing pH decreases ab- recommended). Drugs that � gastric pH, in-
sorption. cluding antacids, histamine H2 antagonists,
Distribution: Widely distributed. CNS penetra- didanosine (chewable tablets, because of buff-
tion is unpredictable and minimal. Crosses the er), and gastric acid–pump inhibitors �
placenta; enters breast milk. absorption (wait 2 hr before administration of
Protein Binding: 99%. ketoconazole). Sucralfate and isoniazid also
Metabolism and Excretion: Partially metabo- � bioavailability. � hepatotoxicity with other
lized by the liver. Excreted in feces via biliary ex- hepatotoxic agents, including alcohol. Di-
cretion. sulfiram-like reaction may occur with alcohol.
Half-life: 8 hr. Rifampin or isoniazid may � levels and ef-

fectiveness. May � absorption and effective-
TIME/ACTION PROFILE (blood levels) ness of theophylline.
ROUTE ONSET PEAK DURATION Route/Dosage

PO (Adults): Antifungal—200–400 mg/day,PO rapid 1–4 hr 24 hr
single dose. Prostate cancer—400 mg 3 times

Contraindications/Precautions daily (unlabeled).
Contraindicated in: Hypersensitivity; Preg- PO (Children >2 yr): 3.3–6.6 mg/kg/day, sin-
nancy or lactation; Concurrent triazolam. gle dose.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability (generic available) ● Advise patient to use a nonhormonal form of
Tablets: 200 mg. Oral suspension: �100 contraception during ketoconazole therapy.
mg/5 ml. ● Advise patient to avoid concurrent use of al-

cohol while taking ketoconazole; may cause a
NURSING IMPLICATIONS disulfiram-like reaction (flushing, rash, pe-

ripheral edema, nausea, headache) and in-Assessment
crease the risk of hepatotoxicity.

● Assess patient for symptoms of infection prior
● Instruct patient to notify health care profes-to and periodically during therapy.

sional if abdominal pain, fever, or diarrhea
● Specimens for culture should be taken prior

becomes pronounced or if signs and symp-to instituting therapy. Therapy may be started
toms of liver dysfunction (unusual fatigue,before results are obtained.
anorexia, nausea, vomiting, jaundice, dark

● Lab Test Considerations: Monitor hepat-
urine, or pale stools) occur.ic function tests prior to and monthly for 3–4

mo and then periodically during therapy. May Evaluation/Desired Outcomes
cause � AST, ALT, serum alkaline phospha- ● Resolution of clinical and laboratory indica-
tase, and bilirubin concentrations. Ketocona- tions of fungal infections.
zole should be discontinued if even minor ab- ● Minimal treatment for candidiasis is 1–2 wk
normalities occur. and for other systemic mycoses is 6 mo.

● May cause � serum testosterone concen- ● Chronic mucocutaneous candidiasis usually
trations. requires maintenance therapy.

Potential Nursing Diagnoses
Risk for infection (Indications) ketoconazole, See ANTIFUNGALS
Noncompliance (Patient/Family Teaching) (TOPICAL).
Implementation
● Do not confuse Nizoral (ketoconazole) with

Neoral (cyclosporine). ketoprofen (kee-toe-proe-fen)
● PO: Administer with meals or snacks to mini- Actron, �Apo-Keto, �Apo-Keto-E,

mize nausea and vomiting. Orudis, �Orudis-E, Orudis KT,
● Shake suspension well prior to adminis-

�Orudis-SR, Oruvail, �Rhodistration.
Classification● Do not administer histamine H2 antagonists
Therapeutic: antipyretics, antirheumatics,or antacids within 2 hr of ketoconazole.
nonopioid analgesics, nonsteroidal anti-in-

● For patients with achlorhydria, dissolve each
flammatory agentstablet in 4 ml of aqueous solution of 0.2 N hy-
Pharmacologic: nonopioid analgesicsdrochloric acid. Use a glass or plastic straw to

avoid contact with teeth and follow with a Pregnancy Category B (first trimester)
glass of water, swished in mouth and swal-
lowed. Indications

Inflammatory disorders, including: RheumatoidPatient/Family Teaching
● Instruct patient to take medication as direct- arthritis, Osteoarthritis. Mild to moderate pain,

ed, at the same time each day, even if feeling including dysmenorrhea and fever.
better. Take missed doses as soon as remem- Action
bered; if almost time for next dose, space Inhibits prostaglandin synthesis. Therapeutic
missed dose and next dose 10–12 hr apart. Effects: Suppression of pain and inflammation.

● May cause dizziness or drowsiness. Caution Reduction of fever.patient to avoid driving or other activities re-
Pharmacokineticsquiring alertness until response to medica-
Absorption: Well absorbed from the GI tract.tion is known.
Distribution: Unknown.● Advise patient to avoid taking OTC antacids
Protein Binding: 99%.within 2 hr of ketoconazole.
Metabolism and Excretion: Mostly (60%)● Caution patient to wear sunglasses and to
metabolized by the liver; some renal excretion.avoid prolonged exposure to bright light to

prevent photophobic reactions. Half-life: 2–4 hr.
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or sulfonylurea oral hypoglycemic agents.TIME/ACTION PROFILE
May � serum lithium levels and increase the

ROUTE ONSET PEAK DURATION risk of toxicity. � risk of toxicity from metho-
trexate. Probenecid � risk of toxicity fromPO (anal- within 60 min 1 hr 4–6 hr

gesic) ketoprofen (concurrent use not recommend-
PO (anti-in- few days–1 unknown up to 24 hr ed). � risk of bleeding with cefotetan, cefo-

flammatory) wk (SR perazone, valproic acid, thrombolyticproducts)
agents, clopidogrel, ticlopidine, eptifiba-
tide, tirofiban, or anticoagulants. � risk ofContraindications/Precautions
adverse hematologic reactions with antineo-Contraindicated in: Hypersensitivity; Cross-
plastics or radiation therapy. � risk of ne-sensitivity may exist with other NSAIDs, includ-
phrotoxicity with cyclosporine.ing aspirin; Active GI bleeding; Ulcer disease;
Drug-Natural Products: � bleeding riskSome products contain tartrazine and should be
with arnica, chamomile, clove, dong quai,avoided in patients with known intolerance;

Kfeverfew, garlic, ginger, ginkgo, and PanaxPeri-operative pain from coronary artery bypass
ginseng.graft (CABG) surgery.

Use Cautiously in: Cardiovascular disease or Route/Dosage
risk factors for cardiovascular disease (may � PO (Adults): Anti-inflammatory—150–
risk of serious cardiovascular thrombotic 300 mg/day in 3–4 divided doses or 150–200
events, myocardial infarction, and stroke, espe- mg once daily as extended-release product. An-
cially with prolonged use); Severe renal, or he- algesic—25–50 mg q 6–8 hr. OTC analgesic/
patic disease; History of ulcer disease; Renal im- antipyretic—12.5 mg q 4–6 hr; if relief is not
pairment (dosage reduction suggested); Geri: obtained 1 hr after first dose, an additional dose
Extended-release product should not be used in may be given. An initial dose of 25 mg may be
geriatric patients, patients of small stature, or used (not to exceed 25 mg/4–6 hr or 75 mg/24
patients with renal impairment; Geriatric pa- hr).
tients (increased risk of GI bleeding); Chronic Availability (generic available)
alcohol use/abuse; OB, Pedi: Pregnancy, lacta- Tablets: 12.5 mgOTC. Capsules: 25 mg, 50 mg,
tion, or children (safety not established; avoid 75 mg. Extended-release capsules: 100 mg,
use during 2nd half of pregnancy). 150 mg, 200 mg.
Adverse Reactions/Side Effects

NURSING IMPLICATIONSCNS: drowsiness, headache, dizziness. EENT:
blurred vision, tinnitus. CV: edema. GI: DRUG-IN- Assessment
DUCED HEPATITIS, GI BLEEDING, constipation,

● Patients who have asthma, aspirin-induced
diarrhea, dyspepsia, nausea, vomiting, anorex- allergy, and nasal polyps are at increased risk
ia, discomfort, flatulence. GU: cystitis, hematu- for developing hypersensitivity reactions. Ass-
ria, renal failure. Derm: EXFOLIATIVE DERMATITIS, ess for rhinitis, wheezing, and urticaria.
STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,

● Arthritis: Assess pain and range of motion
photosensitivity, rashes. Endo: gynecomastia. prior to and 1 hr following administration.
Hemat: blood dyscrasias, prolonged bleeding

● Pain: Assess pain (note type, location, and
time. MS: myalgia. Misc: allergic reactions in- intensity) prior to and 1 hr following admin-
cluding ANAPHYLAXIS, fever. istration.
Interactions ● Fever: Monitor temperature; note signs asso-
Drug-Drug: Aspirin alters distribution, me- ciated with fever (diaphoresis, tachycardia,
tabolism, and excretion of ketoprofen (concur- malaise).
rent use not recommended). � adverse GI ef- ● Lab Test Considerations: Evaluate BUN,
fects with other NSAIDs, corticosteroids, or serum creatinine, CBC, and liver function
alcohol. Chronic use with acetaminophen tests periodically in patients receiving pro-
may � risk of adverse renal reactions. May � longed therapy.
effectiveness of diuretics or antihyperten- ● Serum potassium, BUN, serum creatinine, al-
sives. May � hypoglycemic effects of insulin kaline phosphatase, LDH, AST, and ALT tests

� = Canadian drug name.
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may show � levels. Blood glucose, hemoglo- ● Caution patient to wear sunscreen and pro-
bin and hematocrit concentrations, leukocyte tective clothing to prevent photosensitivity re-
and platelet counts, and CCr may be �. actions.

● May prolong bleeding time by 3–4 min. ● Instruct patients not to take OTC ketoprofen
● May alter results of urine albumin, bilirubin, preparations for more than 10 days for pain

17-ketosteroid, and 17-hydroxycorticoste- or more than 3 days for fever and to consult
roid determinations. health care professional if symptoms persist

or worsen.Potential Nursing Diagnoses
● Caution patient that use of ketoprofen with 3Acute pain (Indications)

or more glasses of alcohol may increase riskImpaired physical mobility (Indications)
of GI bleeding.

Implementation
● Advise patient to consult health care profes-

● Do not confuse Oruvail (ketoprofen) with sional if rash, itching, visual disturbances,
Elavil (amitriptyline). tinnitus, weight gain, edema, black stools,

● Administration in higher-than-recommended persistent headache, or influenza-like syn-
doses does not provide increased effective- drome (chills, fever, muscle aches, pain)
ness but may cause increased side effects. Use occurs.
lowest effective dose for shortest period of

Evaluation/Desired Outcomestime.
● Improved joint mobility.● Coadministration with opioid analgesics may
● Decrease in severity of pain. Improvement inhave additive analgesic effects and may per-

arthritis may be seen in a few days to 1 wk; 1–mit lower opioid doses.
2 wk may be required for maximum effective-● Analgesic is more effective if given before
ness. Patients who do not respond to onepain becomes severe.
NSAID may respond to another.● PO: For rapid initial effect, administer 30 min

● Reduction of fever.before or 2 hr after meals. Capsules may be
administered with food, milk, or antacids
containing aluminum hydroxide and magne- ketorolac† (kee-toe-role-ak)sium hydroxide to decrease GI irritation. Toradol

● Extended-release capsules should be swal-
lowed whole; do not open or chew. Classification

Therapeutic: nonsteroidal anti-inflammato-● Dysmenorrhea: Administer as soon as pos-
ry agents, nonopioid analgesicssible after the onset of menses. Prophylactic
Pharmacologic: pyrroziline carboxylic acidtreatment has not been proved effective.

Pregnancy Category CPatient/Family Teaching
● Advise patient to take this medication with a †See Appendix C for ophthalmic use

full glass of water and to remain in an upright
position for 15–30 min after administration. Indications

● Instruct patient to take medication exactly as Short-term management of pain (not to exceed
directed. Take missed doses as soon as re- 5 days total for all routes combined).
membered but not if almost time for the next Actiondose. Do not double doses.

Inhibits prostaglandin synthesis, producing pe-
● May cause drowsiness or dizziness. Advise

ripherally mediated analgesia. Also has antipy-patient to avoid driving or other activities re-
retic and anti-inflammatory properties. Thera-quiring alertness until response to medica-
peutic Effects: Decreased pain.tion is known.
Pharmacokinetics● Caution patient to avoid the concurrent use of
Absorption: Rapidly and completely absorbedalcohol, aspirin, acetaminophen, or other
following all routes of administration.OTC medications without consulting health
Distribution: Enters breast milk in low con-care professional.
centrations.● Advise patient to inform health care profes-
Metabolism and Excretion: <50% metabo-sional of medication regimen prior to treat-

ment or surgery. lized by the liver. Ketorolac and its metabolites
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are excreted primarily by the kidneys (92%); risk of toxicity from methotrexate. � risk of
bleeding with cefotetan, cefoperazone, val-6% excreted in feces.
proic acid, clopidogrel, ticlopidine, tirofi-Half-life: 4.5 hr (range 3.8–6.3 hr; increased
ban, eptifibatide, thrombolytic agents, orin geriatric patients and patients with impaired
anticoagulants. � risk of adverse hematolog-renal function).
ic reactions with antineoplastics or radia-

TIME/ACTION PROFILE (analgesic effects) tion therapy. May � risk of nephrotoxicity
from cyclosporine. Probenecid � ketorolac

ROUTE ONSET PEAK DURATION blood levels and the risk of adverse reactions
PO unknown 2–3 hr 4–6 hr or (concurrent use should be avoided).

longer Drug-Natural Products: � bleeding risk
IM, IV 10 min 1–2 hr 6 hr or

with arnica, chamomile, clove, dong quai,longer
feverfew, garlic, ginger, ginkgo, and Panax
ginseng.Contraindications/Precautions

KContraindicated in: Hypersensitivity; Cross- Route/Dosage
sensitivity with other NSAIDs may exist; OB: La- Oral therapy is indicated only as a continuation
bor, delivery or lactation; Pre- or perioperative of parenteral therapy; parenteral therapy should
use; Known alcohol intolerance (injection not exceed 20 doses/5 days. Total duration of
only); Perioperative pain from coronary artery therapy by all routes should not exceed 5 days.
bypass graft (CABG) surgery. PO (Adults <65 yr): 20 mg initially, followed
Use Cautiously in: Cardiovascular disease or by 10 mg q 4–6 hr as needed (not to exceed 40
risk factors for cardiovascular disease (may � mg/day).
risk of serious cardiovascular thrombotic PO (Adults ≥65 yr, <50 kg, or with renal
events, myocardial infarction, and stroke, espe- impairment): 10 mg q 4–6 hr as needed (not
cially with prolonged use); History of GI bleed- to exceed 40 mg/day).
ing; Renal impairment (dosage reduction may IM (Adults <65 yr): Single dose—60 mg.
be required); Geri: Appears on Beers list. Geri- Multiple dosing—30 mg q 6 hr (not to exceed
atric patients have increased risk of GI bleeding; 120 mg/day).
OB, Pedi: Pregnancy and children (use not rec- IM (Adults ≥65 yr, <50 kg, or with renal
ommended during 2nd half of pregnancy). impairment): Single dose—30 mg. Multiple

dosing—15 mg q 6 hr (not to exceed 60 mg/Adverse Reactions/Side Effects
day).CNS: drowsiness, abnormal thinking, dizziness,
IV (Adults <65 yr): Single dose—30 mg.euphoria, headache. Resp: asthma, dyspnea.
Multiple dosing—30 mg q 6 hr (not to exceedCV: edema, pallor, vasodilation. GI: GI BLEEDING,
120 mg/day).abnormal taste, diarrhea, dry mouth, dyspepsia,
IV (Adults ≥65 yr, <50 kg, or with renalGI pain, nausea. GU: oliguria, renal toxicity, uri-
impairment): Single dose—15 mg. Multiplenary frequency. Derm: EXFOLIATIVE DERMATITIS, STE-
dosing—15 mg q 6 hr (not to exceed 60 mg/VENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,
day).pruritus, purpura, sweating, urticaria. Hemat:

prolonged bleeding time. Local: injection site Availability (generic available)
pain. Neuro: paresthesia. Misc: allergic reac- Tablets: 10 mg. Cost: Generic—$16.66/20.

Injection: 15 mg/ml in 1-ml preloaded sy-tions including, anaphylaxis.
ringes, 30 mg/ml in 1- and 2-ml preloaded sy-Interactions
ringes.Drug-Drug: Concurrent use with aspirin may

� effectiveness. � adverse GI effects with as- NURSING IMPLICATIONSpirin, other NSAIDs, potassium supple-
ments, corticosteroids, or alcohol. Chronic Assessment
use with acetaminophen may � risk of ad- ● Patients who have asthma, aspirin-induced
verse renal reactions. May � effectiveness of allergy, and nasal polyps are at increased risk
diuretics or antihypertensives. May � se- for developing hypersensitivity reactions. Ass-
rum lithium levels and � risk of toxicity. � ess for rhinitis, asthma, and urticaria.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



718 ketorolac

● Pain: Assess pain (note type, location, and ● Syringe Incompatibility: haloperidol, hy-
droxyzine, nalbuphine, prochlorperazine,intensity) prior to and 1–2 hr following ad-
promethazine, thiethylperazine.ministration.

● Y-Site Compatibility: cisatracurium, dex-
● Lab Test Considerations: Evaluate liver

medetomidine, fentanyl, hydromorphone,function tests, especially AST and ALT, peri-
methadone, morphine, remifentanil, sufen-odically in patients receiving prolonged ther- tanil.

apy. May cause � levels.
● Y-Site Incompatibility: azithromycin, fen-

● May cause prolonged bleeding time that may oldopam.
persist for 24–48 hr following discontinua- ● Solution Compatibility: D5/0.9% NaCl,
tion of therapy. D5W, Ringer’s injection, lactated Ringer’s in-

jection, 0.9% NaCl.● May cause � BUN, serum creatinine, or po-
tassium concentrations. Patient/Family Teaching

● Instruct patient on how and when to ask forPotential Nursing Diagnoses
pain medication.Acute pain (Indications)

● Instruct patient to take medication exactly as
Implementation directed. Take missed doses as soon as re-
● Do not confuse Toradol (ketorolac) with To- membered if not almost time for next dose.

Do not double doses. Do not take more thanrecan (thiethylperazine) or tramadol
prescribed or for longer than 5 days.(Ultram).

● May cause drowsiness or dizziness. Advise● Administration in higher-than-recommended
patient to avoid driving or other activities re-doses does not provide increased effective-
quiring alertness until response to the medi-ness but may cause increased side effects.
cation is known.Duration of ketorolac therapy, by all routes

● Caution patient to avoid the concurrent use of
combined, should not exceed 5 days. Use alcohol, aspirin, NSAIDs, acetaminophen, or
lowest effective dose for shortest period of other OTC medications without consulting
time. health care professional.

● Coadministration with opioid analgesics may ● Advise patient to inform health care profes-
sional of medication regimen prior to treat-have additive analgesic effects and may per-
ment or surgery.mit lower opioid doses.

● Advise patient to consult health care profes-● PO: Ketorolac therapy should always be given
sional if rash, itching, visual disturbances,initially by the IM or IV route. Use oral thera-
tinnitus, weight gain, edema, black stools,py only as a continuation of parenteral
persistent headache, or influenza-like syn-therapy. drome (chills, fever, muscle aches, pain)

IV Administration occurs.
● Direct IV: Administer undiluted. Concen- Evaluation/Desired Outcomes

tration: 15–30 mg/ml. Rate: Administer ● Decrease in severity of pain. Patients who do
over at least 15 sec. not respond to one NSAID may respond to an-

● Syringe Compatibility: sufentanil. other.
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bradycardia, hypotension, hypoglycemia, orHIGH ALERT
respiratory depression).labetalol (la-bet-a-lole)
Adverse Reactions/Side EffectsTrandate
CNS: fatigue, weakness, anxiety, depression,

Classification dizziness, drowsiness, insomnia, memory loss,Therapeutic: antianginals, antihyper-
mental status changes, nightmares. EENT:tensives
blurred vision, dry eyes, nasal stuffiness. Resp:Pharmacologic: beta blockers
bronchospasm, wheezing. CV: ARRHYTHMIAS,

Pregnancy Category C BRADYCARDIA, CHF, PULMONARY EDEMA, orthostatic hy-
potension. GI: constipation, diarrhea, nausea.

Indications GU: erectile dysfunction, decreased libido.
Management of hypertension. Derm: itching, rashes. Endo: hyperglycemia,

hypoglycemia. MS: arthralgia, back pain, mus-Action
cle cramps. Neuro: paresthesia. Misc: drug-in-Blocks stimulation of beta1 (myocardial)- and
duced lupus syndrome.beta2 (pulmonary, vascular, and uterine)-ad- L

renergic receptor sites. Also has alpha1-adren- Interactions
ergic blocking activity, which may result in more Drug-Drug: General anesthesia, IV, and
orthostatic hypotension. Therapeutic Effects: verapamil may cause additive myocardial de-
Decreased blood pressure. pression. Additive bradycardia may occur with
Pharmacokinetics digoxin. Additive hypotension may occur with
Absorption: Well absorbed but rapidly under- other antihypertensives, acute ingestion of
goes extensive first-pass hepatic metabolism, alcohol, or nitrates. Concurrent thyroid ad-
resulting in 25% bioavailability. ministration may � effectiveness. May alter the
Distribution: Some CNS penetration; crosses effectiveness of insulin or oral hypoglycemic
the placenta. agents (dose adjustments may be necessary).
Metabolism and Excretion: Undergoes ex- May � the effectiveness of adrenergic bron-
tensive hepatic metabolism. chodilators and theophylline. May � bene-
Half-life: 3–8 hr. ficial beta cardiovascular effects of dopamine

or dobutamine. Use cautiously within 14 daysTIME/ACTION PROFILE (cardiovascular
of MAO inhibitor therapy (may result in hyper-effects)
tension). Effects may be � by propranolol or
cimetidine. Concurrent NSAIDs may � anti-ROUTE ONSET PEAK DURATION
hypertensive action.PO 20 min–2 hr 1–4 hr 8–12 hr

IV 2–5 min 5 min 16–18 hr Route/Dosage
PO (Adults): 100 mg twice daily initially, mayContraindications/Precautions
be increased by 100 mg twice daily q 2–3 daysContraindicated in: Uncompensated CHF;
as needed (usual range 400–800 mg/day in 2–3Pulmonary edema; Cardiogenic shock; Brady-
divided doses; doses up to 1.2–2.4 g/day havecardia or heart block.
been used).Use Cautiously in: Renal impairment; Hepatic
IV (Adults): 20 mg (0.25 mg/kg) initially, ad-impairment; Geriatric patients (increased sensi-
ditional doses of 40–80 mg may be given q 10tivity to beta blockers; initial dosage reduction
min as needed (not to exceed 300 mg totalrecommended); Pulmonary disease (including
dose) or 2 mg/min infusion (range 50–300 mgasthma); Diabetes mellitus (may mask signs of
total dose required).hypoglycemia); Thyrotoxicosis (may mask
Availability (generic available)symptoms); Patients with a history of severe al-
Tablets: 100 mg, 200 mg, 300 mg. Cost: Gen-lergic reactions (intensity of reactions may be
eric—100 mg $54.00/180, 200 mg $76.99/increased); Pregnancy, lactation, or children

(safety not established; may cause fetal/neonatal 180, 300 mg $101.99/180. Injection: 5 mg/ml.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS medication and notify physician or other
health care professional.Assessment

● Administer with meals or directly after eating
● Monitor blood pressure and pulse frequently to enhance absorption.

during dose adjustment and periodically dur-
IV Administrationing therapy. Assess for orthostatic hypoten-

● Direct IV: Diluent: Administer undiluted.sion when assisting patient up from supine
Concentration: 5 mg/ml. Rate: Adminis-position.
ter slowly over 2 min.● Check frequency of refills to determine com-

● Continuous Infusion: Diluent: Add 200pliance.
mg of labetalol to 160 ml of diluent. May also● Patients receiving labetalol IV must be supine
be administered as undiluted drug. Compat-during and for 3 hr after administration. Vital
ible diluents include D5W, 0.9% NaCl, D5/signs should be monitored every 5–15 min
0.9% NaCl, and LR. Concentration: Dilut-during and for several hours after adminis-
ed: 1 mg/ml; Undiluted: 5 mg/ml. Rate:tration.
Administer at a rate of 2 mg/min. Titrate for● Monitor intake and output ratios and daily
desired response. Infuse via infusion pump toweight. Assess patient routinely for evidence
ensure accurate dosage.of fluid overload (peripheral edema, dysp-

● Y-Site Compatibility: amikacin, amino-nea, rales/crackles, fatigue, weight gain, jug-
phylline, amiodarone, atropine, aztreonam,ular venous distention).
ampicillin, bivalirudin, bumetanide, butor-● Lab Test Considerations: May cause �
phanol, calcium chloride, calcium gluconate,BUN, serum lipoprotein, potassium, triglycer-
caspofungin, cefazolin, ceftazidine, ceftizox-ide, and uric acid levels.
ime, cimetidine, cyclosporine, daptomycin,● May cause � ANA titers.
digoxin, diltiazem, diphenhydramine, dobu-● May cause � in blood glucose levels.
tamine, dopamine, doxycycline, enalaprilat,● May cause � serum alkaline phosphatase,
epinephrine, ertapenem, erythromycin lacto-LDH, AST, and ALT levels. Discontinue if jaun-
bionate, esmolol, famotidine, fenoldopam,dice or laboratory signs of hepatic function
fentanyl, fluconazole, ganciclovir, gentami-impairment occur.
cin, granisetron, hydromorphone, imipen-● Toxicity and Overdose: Monitor patients
em/cilastatin, isoproterenol, levofloxacin,receiving beta blockers for signs of overdose
lidocaine, linezolid, lorazepam, magnesium(bradycardia, severe dizziness or fainting, se-
sulfate, meperidine, methylprednisolone so-vere drowsiness, dyspnea, bluish fingernails
dium succinate, metoclopramide, metronida-or palms, seizures). Notify physician or other
zole, midazolam, milrinone, morphine, ni-health care professional immediately if these
cardipine, nitroglycerin, nitroprusside,signs occur: Glucagon has been used to treat
norepinephrine, penicillin G, palonosetron,bradycardia and hypotension.
phenylephrine, phytonadione, potassiumPotential Nursing Diagnoses chloride, potassium phosphate, procain-

Decreased cardiac output (Side Effects) amide, prochlorperazine, promethazine,
Noncompliance (Patient/Family Teaching) propofol, protamine, quinupristin/dalfopris-
Implementation tin, ranitidine, sodium bicarbonate, tacroli-
● High Alert: IV vasoactive medications are mus, ticarcillin/clavulanate, tirofiban, tobra-

inherently dangerous. Before administering mycin, trimethoprim/sulfamethoxazole,
intravenously, have second practitioner inde- vancomycin, vasopressin, vecuronium, vera-
pendently check original order, dosage cal- pamil, voriconazole.
culations, and infusion pump settings. Do not ● Y-Site Incompatibility: acyclovir, ampho-
confuse labetalol with Lamictil. tericin B cholesteryl sulfate complex, cefotax-

● Discontinuation of concurrent clonidine ime, cefoxitin, ceftriaxone, cefuroxime, dexa-
should take place gradually, with beta block- methasone sodium phosphate, diazepam,
er discontinued first. Then, after several days, furosemide, hydrocortisone sodium succi-
discontinue clonidine. nate, insulin, ketorolac, lansoprazole, mica-

● PO: Take apical pulse prior to administering. fungin, nafcillin, pantoprazole, phenytoin, pi-
If <50 bpm or if arrhythmia occurs, withhold peracillin/tazobactam, warfarin.
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Patient/Family Teaching ● Instruct patient to inform health care profes-
● Instruct patient to take medication as direct- sional of medication regimen prior to treat-

ment or surgery.ed, at the same time each day, even if feeling
● Advise patient to carry identification describ-well; do not skip or double up on missed

ing disease process and medication regimendoses. Take missed doses as soon as possible
at all times.up to 8 hr before next dose. Abrupt withdraw-

● Hypertension: Reinforce the need to con-al may precipitate life-threatening arrhyth-
tinue additional therapies for hypertensionmias, hypertension, or myocardial ischemia.
(weight loss, sodium restriction, stress re-

● Advise patient to make sure enough medica-
duction, regular exercise, moderation of al-tion is available for weekends, holidays, and
cohol consumption, and smoking cessation).vacations. A written prescription may be kept
Medication controls but does not cure hyper-in wallet in case of emergency. tension.

● Teach patient and family how to check pulse
Evaluation/Desired Outcomesand blood pressure. Instruct them to check
● Decrease in blood pressure.pulse daily and blood pressure biweekly. Ad-

Lvise patient to hold dose and contact health
care professional if pulse is <50 bpm or lactulose (lak-tyoo-lose)
blood pressure changes significantly. Cephulac, Cholac, Chronulac,

● May cause drowsiness or dizziness. Caution Constilac, Constulose, Duphalac,
patients to avoid driving or other activities Enulose, Evalose, Heptalac, Kris-
that require alertness until response to the talose, �Lactulax, Lactulose PSE,
drug is known. Caution patients receiving la- Portalac
betalol IV to call for assistance during ambu-

Classificationlation or transfer.
Therapeutic: laxatives

● Advise patients to make position changes
Pharmacologic: osmoticsslowly to minimize orthostatic hypotension,

especially during initiation of therapy or Pregnancy Category B
when dose is increased. Patients taking oral
labetalol should be especially cautious when Indications
drinking alcohol, standing for long periods, Treatment of chronic constipation in adults and
or exercising, and during hot weather, be- geriatric patients. Adjunct in the management of
cause orthostatic hypotension is enhanced. portal-systemic (hepatic) encephalopathy

(PSE).● Caution patient that this medication may in-
crease sensitivity to cold. Action

● Instruct patient to consult health care profes- Increases water content and softens the stool.
sional before taking any Rx, OTC, or herbal Lowers the pH of the colon, which inhibits the
products, especially cold preparations, con- diffusion of ammonia from the colon into the
currently with this medication. blood, thereby reducing blood ammonia levels.

● Patients with diabetes should closely monitor Therapeutic Effects: Relief of constipation.
blood glucose, especially if weakness, mal- Decreased blood ammonia levels with improved
aise, irritability, or fatigue occurs. Medication mental status in PSE.
may mask tachycardia and increased blood Pharmacokinetics
pressure as signs of hypoglycemia, but diz- Absorption: Less than 3% absorbed after oral
ziness and sweating may still occur. administration.

● Advise patient to notify health care profes- Distribution: Unknown.
sional if slow pulse, difficulty breathing, Metabolism and Excretion: Absorbed lactu-
wheezing, cold hands and feet, dizziness, lose is excreted unchanged in the urine. Unab-
light-headedness, confusion, depression, sorbed lactulose is metabolized by colonic bac-
rash, fever, sore throat, unusual bleeding, or teria to lactic, acetic, and formic acids.
bruising occurs. Half-life: Unknown.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● PSE: Assess mental status (orientation, levelTIME/ACTION PROFILE (relief of consti-
of consciousness) before and periodicallypation)
throughout course of therapy.

ROUTE ONSET PEAK DURATION
● Lab Test Considerations: Decreases

PO 24–48 hr unknown unknown blood ammonia concentrations by 25–50%.
● May cause increased blood glucose levels in

Contraindications/Precautions diabetic patients.
Contraindicated in: Patients on low-galactose

● Monitor serum electrolytes periodically whendiets.
used chronically. May cause diarrhea with re-Use Cautiously in: Diabetes mellitus; Exces-
sulting hypokalemia and hypernatremia.sive or prolonged use (may lead to depen-

dence); OB, Lactation, Pedi: Pregnancy, lacta- Potential Nursing Diagnoses
tion, or children (safety not established). Constipation (Indications)
Adverse Reactions/Side Effects Implementation
GI: belching, cramps, distention, flatulence, di- ● When used in hepatic encephalopathy, dos-
arrhea. Endo: hyperglycemia (diabetic pa- age should be adjusted until patient averages
tients). 2–3 soft bowel movements per day. During

initial therapy, 30–45 ml may be given hourlyInteractions
Drug-Drug: Should not be used with other la- to induce rapid laxation.
xatives in the treatment of hepatic encephalop- ● Darkening of solution does not alter potency.
athy (leads to inability to determine optimal ● PO: Mix with fruit juice, water, milk, or car-
dose of lactulose). Anti-infectives may dimin- bonated citrus beverage to improve flavor.
ish effectiveness in treatment of hepatic enceph- Administer with a full glass (240 ml) of water
alopathy. or juice. May be administered on an empty

stomach for more rapid results.Route/Dosage
● Dissolve single dose packets (Kristalose) in 4Constipation

oz of water. Solution should be colorless toPO (Adults): 15–30 ml/day up to 60 ml/day as
slightly pale yellow.liquid or 10–20 g as powder for oral solution

● Rect: To administer enema, use rectal bal-(up to 40 g/day has been used).
loon catheter. Mix 300 ml of lactulose withPO (Children): 7.5 ml daily (unlabeled).
700 ml of water or 0.9% NaCl. Enema should

PSE be retained for 30–60 min. If inadvertently
PO (Adults): 30–45 ml 3–4 times/day; may be evacuated, may repeat administration.
given q 1–2 hr initially to induce laxation.

Patient/Family TeachingPO (Infants): 2.5–10 ml daily in divided doses
● Encourage patients to use other forms of(unlabeled).

bowel regulation, such as increasing bulk inPO (Children and Adolescents): 40–90 ml
the diet, increasing fluid intake, and increas-daily in divided doses (unlabeled).
ing mobility. Normal bowel habits are individ-Rect (Adults): 300 ml diluted and adminis-
ualized and may vary from 3 times/day to 3tered as a retention enema q 4–6 hr.
times/wk.Availability (generic available)

● Caution patients that this medication maySyrup (cola flavor): 10 g lactulose/15 ml.
cause belching, flatulence, or abdominalSingle-use packets (Kristalose): 10 g (e-
cramping. Health care professional should bequal to 15 mL liquid lactulose), 20 g (equal to
notified if this becomes bothersome or if di-30 mL liquid lactulose).
arrhea occurs.

NURSING IMPLICATIONS Evaluation/Desired Outcomes
● Passage of a soft, formed bowel movement,Assessment

usually within 24–48 hr.● Assess patient for abdominal distention, pres-
● Clearing of confusion, apathy, and irritationence of bowel sounds, and normal pattern of

and improved mental status in PSE. Improve-bowel function.
ment may occur within 2 hr after enema and● Assess color, consistency, and amount of

stool produced. 24–48 hr after oral administration.
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patomegaly with steatosis); Coinfection withlamivudine (la-mi-vyoo-deen) hepatitis B (hepatitis may recur after discontin-
Epivir, Epivir HBV, 3TC uation of lamivudine); Geriatric patients (dos-

age reduction may be necessary); Pregnancy orClassification
children <3 mo (safety not established).Therapeutic: antiretrovirals, antivirals

Pharmacologic: nucleoside reverse tran- Exercise Extreme Caution in: Pediatric pa-
scriptase inhibitors tients with a history of pancreatitis (use only if

no alternative).
Pregnancy Category C

Adverse Reactions/Side Effects
Noted for combination of lamivudine plus zido-Indications
vudine.HIV infection (with other antiretrovirals).
CNS: SEIZURES, fatigue, headache, insomnia, mal-Chronic hepatitis B infection. Unlabeled uses:
aise, depression, dizziness. Resp: cough. GI:Part of HIV-postexposure prophylaxis with zido-
HEPATOMEGALY WITH STEATOSIS, PANCREATITIS (� in pe-vudine and indinavir.
diatric patients), anorexia, diarrhea, nausea,

Action vomiting, abdominal discomfort, abnormal liver LAfter intracellular conversion to its active form function studies, dyspepsia. Derm: alopecia,
(lamivudine-5-triphosphate), inhibits viral DNA erythema multiforme, rashes, urticaria. Endo:
synthesis by inhibiting the enzyme reverse tran- hyperglycemia. F and E: lactic acidosis. He-
scriptase. Therapeutic Effects: Slows the pro- mat: anemia, neutropenia, pure red cell apla-
gression of HIV infection and decreases the oc- sia. MS: musculoskeletal pain, arthralgia, mus-
currence of its sequelae. Increases CD4 cell cle weakness, myalgia, rhabdomyolysis. Neuro:
counts and decreases viral load. Protection neuropathy. Misc: hypersensitivity reactions in-
from liver damage caused by chronic hepatitis B cluding ANAPHYLAXIS and STEVENS-JOHNSON SYNDROME.
infection; decreases viral load.

Interactions
Pharmacokinetics Drug-Drug: Trimethoprim/sulfamethoxa-
Absorption: Well absorbed after oral adminis- zole � lamivudine blood levels (dosage alter-
tration (86% in adults, 66% in infants and ation may be necessary in renal impairment).
children). � risk of pancreatitis with concurrent use of
Distribution: Distributes into the extravascu- other drugs causing pancreatitis. � risk of
lar space. Some penetration into CSF; remain- neuropathy with concurrent use of other drugs
der of distribution unknown. causing neuropathy. Combination therapy
Metabolism and Excretion: Mostly excreted with tenofovir and abacavir may lead to viro-
unchanged in urine; <5% metabolized by the logic nonresponse and should not be used.
liver.

Route/DosageHalf-life: Adults—3.7 hr; children—2 hr.
HIV infectionTIME/ACTION PROFILE (blood levels)
PO (Adults and Children >12 yr and ≥50

ROUTE ONSET PEAK DURATION kg): 150 mg twice daily.
PO (Adults <50 kg): 2 mg/kg twice daily.PO unknown 0.9 hr† 12 hr
PO (Children 3 mo–12 yr): 4 mg/kg twice

†On an empty stomach; peak levels occur at 3.2 hr if lami- daily (up to 150 mg twice daily).
vudine is taken with food. Food does not affect total

Renal Impairmentamount of drug absorbed
PO (Adults): CCr 30–49 ml/min—150 mgContraindications/Precautions once daily; CCr 15–29 ml/min—150 mg firstContraindicated in: Hypersensitivity; Lac- dose, then 10 mg once daily; CCr 5–14 ml/tation. min—150 mg first dose, then 50 mg once dai-Use Cautiously in: Impaired renal function ly; CCr <5 ml/min—50 mg first dose, then 25(increased dosing interval/decreased dose rec- mg once daily.ommended if CCr <50 ml/min); Women, pro-

longed exposure, obesity, history of liver disease Chronic Hepatitis B
(increased risk of lactic acidosis and severe he- PO (Adults): 100 mg once daily.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing DiagnosesRenal Impairment
PO (Adults): CCr 30–49 ml/min—100 mg Risk for infection (Indications)
first dose, then 50 mg once daily; CCr 15–29 Implementation
ml/min—100 mg first dose, then 25 mg once

● Do not confuse lamivudine with lamontrigine.
daily; CCr 5–14 ml/min—35 mg first dose, Do not confuse Epivir tablets and oral solu-then 15 mg once daily; CCr <5 ml/min—35

tion with Epivir-HBV tablets and oral solu-mg first dose, then 10 mg once daily.
tions. Epivir Tablets and Oral Solution con-PO (Children 2–17 yr): 3 mg/kg once daily
tain a higher dose of the same active(up to 100 mg/day).
ingredient (lamivudine) than in Epivir-HBV

Availability Tablets and Oral Solution. Epivir-HBV was de-
Epivir veloped for patients with hepatitis B and
Tablets: 150 mg, 300 mg. Oral solution should not be used for patients dually infect-
(strawberry-banana flavor): 10 mg/ml in ed with HIV and hepatitis B; use may lead to
240-ml bottles. lamivudine-resistant HIV due to subtherapeu-
Epivir HBV tic dose.
Tablets: 100 mg. Oral solution (strawber- ● PO: May be administered without regard to
ry-banana flavor): 5 mg/ml in 240 ml bottles. food.
In combination with: zidovudine (Combi- Patient/Family Teachingvir); zidovudine and abacavir (Trizivir). See Ap-

● Instruct patient to take lamivudine as direct-pendix B.
ed, every 12 hr. Explain the difference be-
tween Epivir and Epivir-HBV to patients. Em-NURSING IMPLICATIONS
phasize the importance of compliance with

Assessment full course of therapy, not taking more than
● HIV: Assess patient for change in severity of the prescribed amount, and not discontinu-

symptoms of HIV infection and for symptoms ing without consulting health care profes-
of opportunistic infection during therapy. sional. Take missed doses as soon as possible

● Monitor patient for signs and symptoms of unless almost time for next dose. Do not dou-
peripheral neuropathy (tingling, burning, ble doses. Caution patient not to share medi-
numbness, or pain in hands or feet); may be cation with others.difficult to differentiate from peripheral neu-

● Inform patient that lamivudine does not cureropathy of severe HIV disease. May require
HIV disease or prevent associated or oppor-discontinuation of therapy
tunistic infections. Lamivudine does not re-

● Assess patient, especially pediatric patients,
duce the risk of transmission of HIV to othersfor signs of pancreatitis (nausea, vomiting,
through sexual contact or blood contamina-abdominal pain) periodically during therapy.
tion. Caution patient to use a condom duringMay require discontinuation of therapy.
sexual contact and avoid sharing needles or● Chronic Hepatitis B Infection: Monitor
donating blood to prevent spreading HIV tosigns of hepatitis (jaundice, fatigue, anorexia,
others. Advise patient that the long-term ef-pruritus) during therapy.

● Lab Test Considerations: Monitor viral fects of lamivudine are unknown at this time.
load and CD4 levels before and periodically ● Instruct patient to notify health care profes-
during therapy. sional promptly if signs of peripheral neurop-

● Monitor serum amylase, lipase, and triglycer- athy or pancreatitis occur.
ides periodically during therapy. Elevated se- ● Advise patient not to take other OTC or pre-
rum levels may indicate pancreatitis and re- scription medications or herbal products
quire discontinuation. without consulting health care professional.

● Monitor liver function. May cause elevated
● Emphasize the importance of regular follow-

levels of AST, ALT, CPK, bilirubin, and alka- up exams and blood tests to determine prog-
line phosphatase, which usually resolve after ress and monitor for side effects.interruption of therapy. Lactic acidosis may

Evaluation/Desired Outcomesoccur with hepatic toxicity causing hepatic
● Slowing of the progression of HIV infectionsteatosis; may be fatal, especially in women.

● May rarely cause neutropenia and anemia. and its sequelae.
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● Decrease in viral load and improvement in Use Cautiously in: Patients with reduced renal
CD4 levels in patients with advanced HIV in- function, impaired cardiac function, and im-
fection. paired hepatic function (lower maintenance

● Protection from liver damage caused by doses may be required); Prior history of rash to
chronic hepatitis B infection; decreases viral lamotrigine; OB: Exposure during first trimester
load. (may � risk of cleft lip/palate).

Adverse Reactions/Side Effects
CNS: ataxia, dizziness, headache, behaviorlamotrigine (la-moe-tri-jeen)
changes, depression, drowsiness, insomnia,Lamictal
tremor. EENT: blurred vision, double vision,

Classification rhinitis. GI: nausea, vomiting. GU: vaginitis.
Therapeutic: anticonvulsants Derm: photosensitivity, rash (higher incidence

in children, patients taking VPA, high initial
Pregnancy Category C doses, or rapid dose increases). MS: arthralgia.

Misc: allergic or hypersensitivity reactions in-
Indications cluding Stevens-Johnson syndrome. LAdjunct treatment of partial seizures in adults

Interactionswith epilepsy. Lennox-Gastaut syndrome. Pri-
Drug-Drug: Concurrent use with carbamaze-mary generalized tonic-clonic seizures in adults
pine may result in � levels of lamotrigine andand children ≥2 yrs. Conversion to monothera-
� levels of an active metabolite of carbamaze-py in adults with partial seizures receiving a sin-
pine. Lamotrigine levels are � by concurrentgle enzyme-inducing antiepileptic drug. Mainte-
use of phenobarbital, phenytoin, or primi-nance treatment of bipolar disorder.
done. Concurrent use with valproic acid re-

Action sults in a twofold � in lamotrigine levels, � in-
Stabilizes neuronal membranes by inhibiting so- cidence of rash, and a � in valproic acid level
dium transport. Therapeutic Effects: De- (lamotrigine dose should be � by at least
creased incidence of seizures. Delayed time to 50%). Oral contraceptives may � serum lev-
recurrence of mood episodes. els of lamotrigine (dose adjustments may be
Pharmacokinetics necessary when starting and stopping oral con-
Absorption: 98% absorbed following oral ad- traceptives).
ministration. Route/Dosage
Distribution: Enters breast milk. Highly bound

Epilepsyto melanin-containing tissues (eyes, pigmented
skin). In Combination with Other Antiepileptic
Metabolism and Excretion: Mostly metabo- Agents
lized by the liver to inactive metabolites; 10% ex- PO (Adults and Children >12 yr): Patientscreted unchanged by the kidneys. taking carbamazepine, phenobarbital, phe-Half-life: Children taking enzyme-inducing an- nytoin, or primidone—50 mg daily as a singletiepileptic drugs (AEDs): 7–10 hr; Children tak- dose for first 2 wk, then 50 mg twice daily foring enzyme inducers and valproic acid (VPA): next 2 wk; then increase by 100 mg/day on a15–27 hr; Children taking VPA: 44–94 hr; weekly basis to maintenance dose of 150–250Adults: 25.4 hr (during chronic therapy of la- mg twice daily (not to exceed 500 mg/day). Pa-motrigine alone). tients taking carbamazepine, phenobarbital,

phenytoin, or primidone with valproicTIME/ACTION PROFILE (blood levels)
acid—25 mg every other day for first 2 wk, then

ROUTE ONSET PEAK DURATION 25 mg once daily for next 2 wk; then increase by
25–50 mg/day every 1–2 wk to maintenancePO unknown 1.4–4.8 hr unknown
dose of 50–200 mg twice daily (not to exceed

Contraindications/Precautions 400 mg/day).
Contraindicated in: Hypersensitivity; Lac- PO (Children 2–12 yr): Patients taking car-
tation. bamazepine, phenobarbital, phenytoin, or

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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primidone—0.6 mg/kg/day in 2 divided doses Dosage Adjustment Following Discontinua-
(rounded down to nearest whole tablet) for first tion of Other Psychotropics
2 wk, then 1.2 mg/kg in 2 divided doses (round- PO (Adults): Following discontinuation of
ed down to nearest whole tablet) for next 2 wk; other psychotropics—maintain previous dose;
then increase by 1.2 mg/kg/day (rounded down following discontinuation of valproate—100
to nearest whole tablet) q 1–2 wk to mainte- mg/day, then increase to 150 mg/day for one
nance dose of 5–15 mg/kg day (not to exceed wk, then 200 mg/day; following discontinua-
400 mg/day in 2 divided doses). Patients tak- tion of carbamazepine or other enzyme-in-
ing valproic acid—0.15 mg/kg/day in 1–2 di- ducers—400 mg/day for one wk, then 300 mg/
vided doses (rounded down to nearest whole day for one wk, then 200 mg/day.
tablet) for first 2 wk; (if initial calculated dose is

Availability (generic available)2.5–5 mg/day, then initial dose should be 5 mg
Tablets: 25 mg, 100 mg, 150 mg, 200 mg.every other day for 2 wk; if patient weighs be-
Cost: 25 mg $668.97/180, 100 mg $708.97/tween 6.7–14 kg, use 2 mg every other day for 2
180, 150 mg $819.90/180, 200 mg $905.89/wk). Then 0.3 mg/kg in 1–2 divided doses
180. Chewable dispersible tablets: 2 mg, 5(rounded down to nearest whole tablet) for next
mg, 25 mg. Cost: Generic—5 mg $453.96/2 wk; then increase by 0.3 mg/kg/day (rounded
180, 25 mg $489.92/180.down to nearest whole tablet) q 1–2 wk to

maintenance dose of 1–5 mg/kg day (not to ex- NURSING IMPLICATIONSceed 200 mg/day in 1–2 divided doses). Pa-
tients taking antiepileptic drugs other than Assessment
carbamazepine, phenobarbital, phenytoin, ● Assess patient for skin rash frequently during
primidone, or valproate—0.3 mg/kg/day in 2 therapy. Discontinue lamotrigine at first sign
divided doses (rounded down to nearest whole of rash; may be life threatening. Stevens-John-
tablet) for first 2 wk, then 0.6 mg/kg in 2 divided son syndrome or toxic epidermal necrolysis
doses (rounded down to nearest whole tablet) may develop. Rash usually occurs during the
for next 2 wk; then increase by 0.6 mg/kg/day initial 2–8 wk of therapy and is more frequent
(rounded down to nearest whole tablet) q 1–2 in patients taking multiple antiepileptic
wk to maintenance dose of 5–15 mg/kg day agents, especially valproic acid, and much
(not to exceed 300 mg/day in 2 divided doses). more frequent in patients <16 yr.

● Monitor for hypersensitivity reactions (fever,Conversion to Monotherapy
lymphadenopathy with or without rash) If

PO (Adults ≥16 yr): 50 mg/day for 2 wk, then cause cannot be determined, discontinue la-
50 mg twice daily for 2 wk, then increase by 100 motrigine immediately.
mg/day q 1–2 wk to maintenance dose of 300–

● Seizures: Assess location, duration, and
500 mg/day in 2 divided doses; when target level characteristics of seizure activity.
is reached, decrease other antiepileptic by 20%

● Bipolar disorders: Assess mood, ideation,
weekly over 4 wk. and behaviors frequently. Initiate suicide pre-

cautions if indicated.Bipolar Disorder
● Lab Test Considerations: LamotrigineEscalation Regimen plasma concentrations may be monitored pe-

PO (Adults): Patients not taking cabamaze- riodically during therapy, especially in pa-
pine, valproate or other enzyme-inducing tients concurrently taking other anticonvul-
drugs—25 mg/day for 2 wk, then 50 mg/day for sants. Therapeutic plasma concentration
2 wk, then 100 mg/day for 1 wk, then 200 mg/ range has not been established, proposed
day; Patients taking valproate—25 mg every therapeutic range: 1–5 mcg/ml.
other day for 2 wk, then 25 mg/day for 2 wk,

Potential Nursing Diagnosesthen 50 mg/day for one wk, then 100 mg/day;
Risk for impaired skin integrity (Adverse Re-Patients taking cabamazepine (or other en-
actions)zyme inducers), but not taking valporate 50
Risk for injury (Side Effects)mg/day for 2 wk, then 100 mg/day (in divided

doses) for 2 wk, then 200 mg/day (in divided Implementation
doses) for one wk, then 300 mg/day (in divided ● Do not confuse lamotrigine (Lamictal) with
doses) for one week, then up to 400 mg/day (in terbinafine (Lamisil), diphenoxylate/atro-
divided doses). pine (Lomotil) or lamivudine (Epivir).
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● PO: May be administered without regard to lansoprazolemeals.
(lan-soe-pra-zole)

● Lamotrigine should be discontinued gradual-
Prevacidly over at least 2 wk, unless safety concerns

require a more rapid withdrawal. Abrupt dis- Classification
Therapeutic: antiulcer agentscontinuation may cause increase in seizure
Pharmacologic: proton-pump inhibitorsfrequency.

● Chewable/Dispersible Tablets: May be Pregnancy Category B
swallowed whole, chewed, or dispersed in
water or dispersed in fruit juice. If chewed, Indications
follow with water or fruit juice to aid in swal- Erosive esophagitis. Duodenal ulcers (with or
lowing. Only use whole tablets, do not attempt without anti-infectives for Helicobacter pylori).
to administer partial quantities of dispersible Active benign gastric ulcer. Short-term treat-
tablets. ment of symptomatic GERD. Healing and risk re-

duction of NSAID-associated gastric ulcer.Patient/Family Teaching LPathologic hypersecretory conditions, including
● Instruct patient to take medication exactly as

Zollinger-Ellison syndrome.directed. Take missed doses as soon as possi-
Actionble unless almost time for next dose. Do not
Binds to an enzyme in the presence of acidicdouble doses. Do not discontinue abruptly;
gastric pH, preventing the final transport of hy-may cause increase in frequency of seizures.
drogen ions into the gastric lumen. Therapeu-

● Advise patient to notify health care profes-
tic Effects: Diminished accumulation of acid insional immediately if skin rash, fever, or
the gastric lumen, with lessened acid reflux.swollen lymph glands occur or if frequency of
Healing of duodenal ulcers and esophagitis.seizures increases.
Pharmacokinetics● May cause dizziness, drowsiness, and blurred
Absorption: 80% absorbed after oral adminis-vision. Caution patient to avoid driving or ac-
tration.tivities requiring alertness until response to
Distribution: Unknown.medication is known. Do not resume driving
Protein Binding: 97%.until physician gives clearance based on con-
Metabolism and Excretion: Extensively me-trol of seizure disorder.
tabolized by the liver to inactive compounds.

● Caution patient to wear sunscreen and pro-
Converted intracellularly to at least two othertective clothing to prevent photosensitivity re-
antisecretory compounds.actions. Half-life: Children: 1.2–1.5 hr; Adults: 1.3–1.7

● Advise patient to notify health care profes- hr (� in geriatric patients and patients with im-
sional if pregnancy is planned or suspected paired hepatic function).
or if patient intends to breastfeed or is breast-

TIME/ACTION PROFILE (acid suppression)feeding.
● Instruct patient to notify health care profes-

ROUTE ONSET PEAK DURATIONsional of medication regimen prior to treat-
PO rapid 1.7 hr more than 24ment or surgery.

hr
● Advise patient to carry identification at all

times describing disease process and medi- Contraindications/Precautions
cation regimen. Contraindicated in: Hypersensitivity.

Use Cautiously in: Geri: Geriatric patientsEvaluation/Desired Outcomes
(maintenance dose should not exceed 30 mg/● Decrease in the frequency of or cessation of
day unless additional acid suppression is re-seizures.
quired); Solutabs contain aspartame; use cau-

● Decreased incidence of mood swings in bipo-
tion when used in phenylketonurics; Severe he-lar disorders.
patic impairment (not to exceed 30 mg/day in

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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these patients); OB, Lactation, Pedi: Safety not lease oral suspension packets: 15 mg, 30
established for pregnant or breastfeeding wom- mg. In combination with: amoxicillin and
en or for children <1 yr. clarithromycin as part of a compliance package

(Prevpac), naproxen as part of a combinationAdverse Reactions/Side Effects
package (Prevacid NapraPac). See Appendix B.CNS: dizziness, headache. GI: diarrhea, abdom-

inal pain, nausea. Derm: rash. NURSING IMPLICATIONS
Interactions

AssessmentDrug-Drug: Sucralfate � absorption of lan-
● Assess patient routinely for epigastric orsoprazole (take 30 min before sucralfate). May

abdominal pain and for frank or occult blood� absorption of drugs requiring acid pH, in-
in stool, emesis, or gastric aspirate.cluding ketoconazole, itraconazole, ampi-

● Lab Test Considerations: May cause ab-cillin esters, iron salts, and digoxin. May �
normal liver function tests, including in-risk of bleeding with warfarin (monitor INR/
creased AST, ALT, alkaline phosphatase, LDH,PT).
and bilirubin.Route/Dosage

● May cause � serum creatinine and � or �
PO (Adults and Children ≥12 yr): Short- electrolyte levels.
term treatment of duodenal ulcer—15 mg

● May alter RBC, WBC, and platelet levels.
once daily for 4 wk; H. pylori eradication to re-

● May also cause � gastrin levels, abnormal A/
duce the risk of duodenal ulcer recurrence— G ratio, hyperlipidemia, and � or � choles-
30 mg twice daily with clarithromycin 500 mg terol.
twice daily and amoxicillin 1000 mg twice daily

● Monitor INR and prothrombin time in pa-
for 10–14 days (triple therapy) or 30 mg three tients taking warfarin.
times daily with 1000 mg amoxicillin three times

Potential Nursing Diagnosesdaily for 14 days (dual therapy); maintenance
Acute pain (Indications)of healed duodenal ulcers—15 mg once daily;

short-term treatment of gastric ulcers/heal- Implementation
ing of NSAID-associated gastric ulcer—30 mg ● Do not confuse Prevacid (lansoprazole) with
once daily for up to 8 wk; risk reduction of Pravachol (pravastatin).
NSAID-associated gastric ulcer—15 mg once ● PO: Administer before meals. Capsules may
daily for up to 12 wk; short-term treatment of be opened and sprinkled on 1 tbsp of apple-
symptomatic GERD—15 mg once daily for up sauce, pudding, cottage cheese, or yogurt and
to 8 wk; short-term treatment of erosive swallowed immediately for patients with diffi-
esophagitis—30 mg once daily for up to 8 wk culty swallowing. Do not crush or chew cap-
(8 additional weeks may be necessary); main- sule contents.
tenance of healing of erosive esophagitis— ● For patients with an NG tube, capsules may be
15 mg once daily; pathologic hypersecretory opened and intact granules may be mixed in
conditions—60 mg once daily intially, up to 90 40 ml of apple, cranberry, grape, orange,
mg twice daily (daily dose >120 mg should be pineapple, prune, or V8 vegetable juice and
given in divided doses). injected through the NG tube into stomach.
PO (Children 1–11 yr and >30 kg): Flush NG tube with additional apple juice to
GERD—30 mg once to twice daily. clear tube. If administered via jejunostomy
PO (Children 1–11 yr and 10–30 kg): tube, lansoprazole should be prepared as a
GERD—15 mg once or twice daily. suspension with 2.5 ml of 4.2% sodium bi-
PO (Children 1–11 yr and <10 kg): carbonate and 2.5 ml water.
GERD—7.5 mg once daily.

● Orally disintegrating tablets may be placed
PO (Children 3 mo—14 yrs): Altenative on tongue, allowed to disintegrate and swal-
weight-based dosing—0.5–1.6 mg/kg once lowed with or without water. For administra-
daily. tion via oral syringe or nasogastric tube, Pre-

vacid SoluTab can be administered byAvailability
placing a 15 mg tablet in oral syringe andDelayed-release capsules: 15 mg, 30 mg.
drawing up 4 mL of water, or a 30 mg tablet inCost: 15 mg $136.28/30, 30 mg $444.38/100.
oral syringe and drawing up 10 mL of water.Delayed-release orally disintegrated tab-

lets (SoluTabs): 15 mg, 30 mg. Delayed-re- Shake gently to allow for a quick dispersal.
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IndicationsAfter tablet has dispersed, administer the
Reduction of serum phosphate levels associatedcontents within 15 minutes. Refill syringe
with end-stage renal disease.with 2 mL (5 mL for the 30 mg tablet) of wa-

ter, shake gently, and administer any remain- Action
ing contents and flush nasogastric tube. . Dissociates in the upper GI tract forming lantha-

● Granules for oral suspension may be pre- nate ions, which form an insoluble complex
pared by emptying packet into 2 tbsp of wa- with phosphate. Therapeutic Effects: De-

creased serum phosphate levels.ter. Do not use other liquids or foods. Do not
chew granules. Stir well and drink immedi- Pharmacokinetics
ately. If material remains in glass, add water Absorption: Negligible absorption.
and drink immediately. Do not administer Distribution: Stays within the GI tract.
oral suspension through enteral tubes. Metabolism and Excretion: Eliminated al-

● Antacids may be used concurrently. most entirely in feces.
Half-life: 53 hr (in plasma).Patient/Family Teaching

● Instruct patient to take medication as direct- TIME/ACTION PROFILE (effect on phos- Led for the full course of therapy, even if feel- phate levels)
ing better.

ROUTE ONSET PEAK DURATION
● Advise patient to avoid alcohol, products con-

PO unknown 2–3 wk unknowntaining aspirin or NSAIDs, and foods that may
cause an increase in GI irritation.

Contraindications/Precautions
● May occasionally cause dizziness. Caution pa-

Contraindicated in: Children; Pregnancy.tient to avoid driving and other activities that
Use Cautiously in: Peptic ulcer disease, ulcer-require alertness until response to medica- ative colitis, Crohn’s disease, any predisposition

tion is known. to bowel obstruction; Lactation (safety not es-
● Advise patient to report onset of black, tarry tablished).

stools; diarrhea; or abdominal pain to health
Adverse Reactions/Side Effectscare professional promptly.
GI: nausea, vomiting, diarrhea.

Evaluation/Desired Outcomes
Interactions

● Decrease in abdominal pain or prevention of
Drug-Drug: Drugs known to interact withgastric irritation and bleeding. Healing of
antacids may interact with lanthanum carbon-duodenal ulcers can be seen on x-ray exami-
ate; separate dosing by 2 hr.nation or endoscopy. Therapy is continued
Route/Dosagefor at least 2–4 wk. Therapy for pathologic
PO (Adults): 750–1500 mg/day in dividedhypersecretory conditions may be long term.
doses; may be titrated upward every 2–3 wk in

● Healing in patients with erosive esophagitis.
increments of 750 mg/day up to 3750 mg/dayTherapy is continued for up to 8 wk, and an
(usual range 1500–3000 mg/day).additional 8-wk course may be used for pa-
Availabilitytients who do not heal in 8 wk or whose ulcer
Chewable tablets: 250 mg, 500 mg.recurs.

NURSING IMPLICATIONS
lanthanum carbonate Assessment(lan-than-um)

● Assess patient for nausea and vomiting during
Fosrenol therapy.

● Lab Test Considerations: Monitor serumClassification
phosphate levels prior to and periodicallyTherapeutic: hypophosphatemics

Pharmacologic: phosphate binders during therapy.

Potential Nursing DiagnosesPregnancy Category C
Nausea (Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation TIME/ACTION PROFILE (blood levels)
● Divide total daily dose and administer with

ROUTE ONSET PEAK DURATIONmeals.
● PO: Administer with or immediately after PO unknown 4 hr 24 hr

meals. Tablets should be chewed completely
Contraindications/Precautionsbefore swallowing; intact tablets should not
Contraindicated in: Decreased left ventricularbe swallowed.
ejection fraction (Grade 2 or greater); OB:
Pregnancy or lactation.Patient/Family Teaching Use Cautiously in: Concurrent use of CYP3A4

● Instruct patient to take lanthanum as di- inhibitors including ketoconazole, itraconazole,rected. clarithromycin, atazanavir, indinavir, nefazo-
done, nelfinavir, ritoanvir, saquinavir, telithro-

Evaluation/Desired Outcomes mycin, and voriconazole should be avoided (if
● Decrease in serum phosphate to below than necessary, dosage reduction of lapatinib is re-

6.0 mg/dL in patients with end-stage renal quired); Concurrent use of CYP3A4 inducers in-
disease. cluding dexamathasone, phenytoin, carbamaze-

pine, rifampin, rifabutin, rifapentin and
phenobarbital may decrease levels and effec-

lapatinib (la-pat-i-nib) tiveness and should be avoided (if necassary,
Tykerb dosage of lapatinib may be titrated upward to

4500 mg/day as tolerated); Severe hepatic im-Classification
pairment (dosage reduction recommended forTherapeutic: antineoplastics
Child-Pugh Class C); Known QTc prolongationPharmacologic: enzyme inhibitors, kinase

inhibitors or co-existing risk factors of QTc prolongation
including hypokalemia, hypomagnesemia, con-

Pregnancy Category D current anti-arrhythmics or medications that
are known to prolong QTc; Geri: Elderly patients
may be more sensitive to effects; Pedi: Safety in

Indications children has not been established.
Advanced metastatic breast cancer with tumor Adverse Reactions/Side Effectsoverexpression of the Human Epidermal Recep-

CNS: fatigue, insomnia. Resp: dyspnea, intersti-tor Type 2 (HER2) and past therapy with an an-
tial lung disease, pneumonitis. CV: � left ven-thracycline, a taxane and trastuzumab; used in
tricular ejection fraction. GI: diarrhea, nausea,combination with capecitabine (Xeloda).
vomiting, dyspepsia, � liver enzymes, stomati-
tis. Derm: palmar-plantar erythrodysesthesia,

Action rash, dry skin. Hemat: neutropenia. MS: back
Acts as an inhibitor of intracellular tyrosine ki- pain, extremity pain.
nase affecting Epidermal Growth Factor (EGFR, InteractionsErbB1) and HER2 (ErbB2). Inhibits the growth Drug-Drug: Lapatinib inhibits CYP3A4, CYP28of ErbB-driven tumors. Effect is additive with ca- and P-glycoprotein; concurrent use of drugspecitabine. Therapeutic Effects: Decreased/ which are substrates for these enzyme should beslowed spread of metastatic breast cancer. undertaken with caution. Concurrent use of

CYP3A4 inhibitors including ketoconazole,
Pharmacokinetics itraconazole, clarithromycin, atazanavir,
Absorption: Incompletely and variably ab- indinavir, nefazodone, nelfinavir, ritona-
sorbed following oral administration blood lev- vir, saquinavir, telithromycin, and vorico-
els are increased by food. nazole may � blood levels and the risk of tox-
Distribution: Unknown. icity. Concurrent use should be avoided, but if
Protein Binding: >99%. necessary dosage of lapatinib should be de-
Metabolism and Excretion: Extensively me- creased. Concurrent use of CYP3A4 inducers
tabolized by, mostly by CYP3A4 and CYP3A5 en- including dexamathasone, phenytoin, car-
zyme systems; <2% excreted by kidneys. bamazepine, rifampin, rifabutin, rifapen-
Half-life: 24 hr. tin, and phenobarbital may � blood levels
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and effectiveness and should be avoided. If ne- prior to therapy and with each refill for new
cassary, dosage of lapatinib may be titrated up- information If a dose is missed take as soon
ward to 4500 mg/day as tolerated. remembered that day. If a day is missed, skip
Drug-Food: Concurrent grapefruit may � the dose; do not double doses. Caution pa-
blood levels and the risk of toxicity and should tient not to share this medication with others,
be avoided. even with same condition; may be harmful.

● Advise patient to avoid drinking grapefruitRoute/Dosage
juice or eating grapefruit during therapy.PO (Adults): 1250 mg (5 tablets) once daily

● Advise patient to report signs or decreasedfor 21 days.
LVEF (shortness of breath, palpitations, fa-Hepatic Impairment tigue) to health care professional promptly.PO (Adults): Severe hepatic impairment—

● Instruct patient to notify health care profes-750 mg/day.
sional before taking any Rx, OTC, or herbal

Availability products during therapy.
Tablets: 250 mg. ● Advise patient that lapatinib may cause diar-

rhea, which may become severe. Instruct pa- LNURSING IMPLICATIONS tient in how to prevent and manage diarrhea.
● Advise female patients to notify health careAssessment

professional if pregnancy is planned or sus-● Evaluate left ventricular ejection fraction
pected; therapy may be teratogenic.(LVEF) prior to therapy to determine if within

institution’s normal limits. Continue to moni- Evaluation/Desired Outcomes
tor periodically during therapy to ensure it ● Decreased/slowed spread of metastatic
does not fall below limits. If LVEF decreases breast cancer.
to Grade 2 or greater discontinue therapy. If it
returns to normal and patient is asymptomat-
ic after 2 wks, may restart therapy at a re- leflunomide (le-flu-noe-mide)
duced dose of 1000 mg/day. Arava

● Monitor ECG prior to and periodically during
Classificationtherapy to monitor QT.
Therapeutic: antirheumatics (DMARDs)

● Monitor for respiratory status for symptoms Pharmacologic: immune response mod-
of interstitial lung disease and pneumonitis ifiers
(dyspnea, cough); may require discontinua-

Pregnancy Category Xtion of therapy.
● Lab Test Considerations: Monitor serum

potassium and magnesium prior to and peri- Indications
odically during therapy. Rheumatoid arthritis (disease-modifying

agent).Potential Nursing Diagnoses
Diarrhea (Adverse Reactions) Action

Inhibits an enzyme required for pyrimidine syn-Implementation
thesis; has antiproliferative and anti-inflamma-● Administer anti-diarrheals prior to therapy to
tory effects. Therapeutic Effects: Decreasedprevent severe diarrhea.
pain and inflammation, slowed structural pro-● Correct hypokalemia and hypomagnesemia
gression and improved physical function.prior to therapy.

● PO: Administer 5 tablets once daily at least 1 Pharmacokinetics
hr before or 1 hr after a meal for 21 days. Ca- Absorption: Tablets are 80% absorbed follow-
pecitabine is taken with food or 30 min after ing oral administration; rapidly converted to the
meals twice daily. M1 metabolite, which is responsible for phar-

macologic activity.Patient/Family Teaching
Distribution: Crosses the placenta.● Instruct patient to take lapatinib as directed

and to review the Patient Information Sheet Protein Binding: 99%.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Extensively me- intolerance occurs, dose may be decreased to
tabolized with metabolites excreted in urine 10 mg/day).
(43%) and feces (48%). Also undergoes biliary Availability
recycling. Tablets: 10 mg, 20 mg, 100 mg.
Half-life: 14–18 days.

NURSING IMPLICATIONSTIME/ACTION PROFILE (antirheumatic
effect) Assessment

● Assess range of motion and degree of swelling
ROUTE ONSET PEAK DURATION and pain in affected joints before and periodi-
PO 1 mo 3–6 mo wks–mos† cally during therapy.

● Lab Test Considerations: Monitor liver†Due to persistence of active metabolite
function throughout therapy. Assess ALT atContraindications/Precautions
baseline, then monthly during initial 6 mo ofContraindicated in: Hypersensitivity; OB:
therapy, then every 6–8 wks. If given concur-Women who are or may become pregnant; Com-
rently with methotrexate, monitor ALT, AST,promised immune function, including bone
and serum albumin monthly. May cause �marrow dysplasia or severe uncontrolled infec-
ALT and AST, which are usually reversibletion; Concurrent vaccination with live vaccines;
with reduction in dose or discontinuation,Pedi: Children <18 yr; OB: Lactation.
but may be fatal. If ALT is 2–3 times the upperUse Cautiously in: Renal insufficiency; OB:
limit of normal, reduce dose to 10 mg/dayWomen with childbearing potential; OB: Men at-
and continue therapy. Monitor closely aftertempting to father a child.
dose reduction; plasma levels may not � forExercise Extreme Caution in: Significant he-
several weeks due to long half-life. If ALT �patic impairment, including positive serology
of 2–3 times the upper limit of normal per-for hepatitis B or C; or concurrent use of other
sists despite dose reduction or if ALT >3hepatotoxic agents (� risk of hepatotoxicity).
times the upper limit of normal occurs, dis-Adverse Reactions/Side Effects continue leflunomide and administer choles-CNS: headache, dizziness, weakness. Resp: tyramine (see Toxicity and Overdose). Moni-bronchitis, increased cough, pharyngitis, pneu- tor closely and readminister cholestyraminemonia, respiratory infection, rhinitis, sinusitis.
as indicated.CV: chest pain, hypertension. GI: diarrhea, nau-

● Monitor CBC with platelets monthly for 6 mosea, abdominal pain, abnormal liver enzymes,
following initiation of therapy and every 6–8hepatotoxicity (rare), anorexia, dyspepsia, gas-
wks thereafter. If used with methotrexate ortroenteritis, mouth ulcers, vomiting. GU: uri-
other immunosuppressive therapy continuenary tract infection. Derm: alopecia, rash, dry
monitoring monthly. If bone marrow depres-skin, eczema, pruritus. F and E: hypokalemia.
sion occurs, discontinue leflunomide and be-Metab: weight loss. MS: arthralgia, back pain,
gin decreasing levels with cholestyraminejoint disorder, leg cramps, synovitis, tenosynovi-
(see Implementation).tis. Neuro: paresthesia. Misc: allergic reac-

● May rarely cause � of alkaline phosphatasetions, flu syndrome, infections including SEPSIS,
and bilirubin.pain.

● Toxicity and Overdose: If overdose orInteractions significant toxicity occurs, cholestyramine 8 g
Drug-Drug: Cholestyramine and activated 3 times a day for 24 hr, or activated charcoal
charcoal cause a rapid and significant � in orally or via nasogastric tube, 50 g every 6 hr
blood levels of active metabolite. Concurrent for 24 hr, is recommended to accelerateuse of methotrexate and other hepatotoxic elimination.drugs � risk of hepatotoxicity. Concurrent ad-

Potential Nursing Diagnosesministration of rifampin � blood levels of the
Impaired physical mobility (Indications)active metabolite. May � risk of bleeding with
Acute pain (Indications)warfarin.

ImplementationRoute/Dosage
● PO: Initiate therapy with loading dose of 100PO (Adults): Loading dose—100 mg daily for

3 days; maintenance dosing—20 mg/day (if mg/day for 3 days, followed by 20 mg/day
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dose. May decrease to 10 mg/day if not well Classificationtolerated. Therapeutic: anticoagulants
● Drug Elimination Procedure: Recom- Pharmacologic: thrombin inhibitors

mended to achieve nondectable plasma levels
<0.02 mg/L after stopping treatment with le- Pregnancy Category B
flunomide. Administer cholestyramine 8 g 3
times daily for 11 days. (Days do not need to Indications
be consecutive unless rapid lowering of levels Management of thromboembolic disease and
is desired.) Verify plasma levels <0.02 mg/L prevention of its complications in patients who
by 2 separate tests at least 14 days apart. If have experienced heparin-induced thrombocy-
plasma levels >0.02 mg/L, consider addition- topenia.
al cholestyramine treatment. Plasma levels

Actionmay take up to 2 yr to reach nondetectable
Acts as an anticoagulant by inhibiting the actionlevels without drug elimination procedure.
of thrombin. Produced by recombinant DNA

Patient/Family Teaching technology. Therapeutic Effects: Anticoagula-
● Instruct patient to take leflunomide as di- tion with prevention of thromboembolic com- L

rected. plications.
● May cause dizziness. Caution patient to avoid

Pharmacokineticsdriving or other activities requiring alertness
Absorption: IV administration results in com-until response to medication is known.
plete bioavailability.● Caution patients of childbearing age that le-
Distribution: Distributes mainly to extracellu-flunomide has teratogenic effects. Women

wishing to become pregnant must undergo lar fluids.
the drug elimination procedure (see Imple- Metabolism and Excretion: Metabolized by
mentation) and verify that the M1 metabolite release of amino acids caused by breakdown of
plasma levels are <0.02 mg/L. Men wishing drug; 48% excreted unchanged in urine.
to father a child should also take cholestyra- Half-life: 1.3 hr.
mine 8 g 3 times daily for 11 days to minimize

TIME/ACTION PROFILE (anticoagulantany possible risk.
effect)● Advise patient to consult health care profes-

sional prior to taking other medications or
ROUTE ONSET PEAK DURATIONherbal products concurrently with leflunom-

ide. Aspirin, NSAIDs, or low-dose corticoste- IV within 30–90 unknown up to 24 hr
minroids may be continued during therapy, but

other agents for treatment of rheumatoid ar-
Contraindications/Precautionsthritis may require discontinuation.
Contraindicated in: Hypersensitivity.

● Discuss the possibility of hair loss with pa-
Use Cautiously in: Recent puncture of largetient. Explore methods of coping.
vessels/organ biopsy; Vessel/organ anomaly;● Instruct patient to avoid vaccinations with live
Recent CVA, stroke, intracerebral surgery orvaccines during and following therapy with-
other neuroaxial procedure; Severe uncon-out consulting health care professional.
trolled hypertension; Severe renal impairmentEvaluation/Desired Outcomes
(CCr <15 ml/min); Bacterial endocarditis;

● Decrease in signs and symptoms of rheuma-
Hemorrhagic diatheses; Recent major surgery;toid arthritis and slowing of structural dam-
Recent major bleeding; Severe liver impair-age as evidenced by x-ray erosions and joint
ment; Moderate renal impairment (reducednarrowings.
bolus and maintenance infusion rate recom-

● Improved physical function.
mended if CCr 15<50 ml/min); Pregnancy, lac-
tation or children (safety not established).

lepirudin (rDNA) Adverse Reactions/Side Effects
(le-peer-yoo-din) Hemat: BLEEDING. Misc: allergic reactions in-
Refludan cluding ANAPHYLAXIS.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions ● If confirmed ratio is below target range, in-
Drug-Drug: � risk of bleeding with throm- crease infusion in steps of 20% and deter-
bolytic agents, NSAIDs, valproic acid, cefo- mine ratio in 4 hr.
tetan, cefoperazone, platelet aggregation ● Toxicity and Overdose: If life-threatening
inhibitors including aspirin, dipyridamole, bleeding occurs and excessive plasma levels
clopidogrel, ticlopidine, tirofiban, and ep- of lepirudin are suspected, immediately stop
tifibatide. infusion, determine aPTT and other coagula-

tion levels, determine hemoglobin and pre-Route/Dosage
pare for blood transfusion. No specific anti-IV (Adults): 0.4 mg/kg (not to exceed 44 mg)
dote for lepirudin is available.as a bolus over 15–20 sec, followed by 0.15 mg/

kg/hr (not to exceed 16.5 mg/hr) initially, fur- Potential Nursing Diagnoses
ther adjustments made on the basis of laborato- Ineffective tissue perfusion (Indications)
ry assessment (aPTT) but should not exceed in- Risk for injury (Side Effects)
fusion rate of 0.21 mg/kg/hr without checking Implementation
for coagulation abnormalities.

● Inform all personnel caring for patient of
Renal Impairment anticoagulant therapy. Venipunctures and in-
IV (Adults): 0.2 mg/kg as a bolus over 15–20 jection sites require application of pressure
sec, then if CCr 45–60 ml/min—0.075 mg/kg/ to prevent bleeding or hematoma formation.
hr; if CCr 30–44 ml/min—0.045 mg/kg/hr; if IM injections of other medications should be
CCr 15–29 ml/min—0.0225 mg/kg/hr. avoided, as hematomas may develop.

● In patients scheduled to receive coumadinAvailability
derivatives for oral anticoagulation, lepirudinPowder for injection: 50 mg/vial.
dose should be gradually decreased to reach
an aPTT ratio just above 1.5 before initiatingNURSING IMPLICATIONS
oral anticoagulant therapy.

Assessment IV Administration
● Assess patient for signs of bleeding and hem-

● Direct IV: Diluent: Reconstitute each vialorrhage (bleeding gums, nosebleed, unusual
with 1 ml of sterile water for injection orbruising, black tarry stools, hematuria, fall in
0.9% NaCl. Shake gently. Transfer contents ofhematocrit or blood pressure, guaiac-posi-
vial into a 10-ml syringe and dilute to a totaltive stools). Notify physician if these occur.
volume of 10 ml with sterile water for injec-

● Monitor patient for hypersensitivity reactions
tion, 0.9% NaCl, or D5W. Clear, colorless so-(chills, fever, urticaria). Report signs to phy-
lution should be obtained within a few sec-sician.
onds to 3 min. Do not use solutions that are

● Lab Test Considerations: Dose is adjust-
cloudy or contain particulate matter. Solutioned according to aPTT ratio (patient aPTT at a
is stable for 24 hr at room temperature. Con-given time over aPTT reference value, usually
centration: 5 mg/ml. Rate: Administermedian of laboratory normal range for
slowly over 15–20 sec.aPTT). Target range for aPTT ratio during

● Continuous Infusion: Diluent: Reconsti-treatment should be 1.5–2.5.
tute 2 vials (50 mg each) with 1 ml each of

● Determine baseline aPTT prior to therapy;
sterile water for injection or 0.9% NaCl.therapy should not be started in patients with
Transfer the contents into an infusion bagan aPTT ratio of >2.5.
containing 500 ml or 250 ml of 0.9% NaCl or

● First aPTT should be drawn 4 hr after initia-
D5W. Solution is stable for 24 hr at roomtion of therapy, then at least daily during ther-
temperature. Concentration: 0.2–0.4 mg/apy. More frequent monitoring is required in
ml. Rate: Based on patient’s weight (seepatients with serious liver injury or renal im-
Route/Dosage section). Use an infusionpairment.
pump to ensure accuracy.

● If aPTT ratio is out of target range, confirm
● Y-Site Compatibility: amiodarone.ratio before modifying dose, unless clinically

necessitated. If the confirmed ratio is above Patient/Family Teaching
the target range, stop infusion for 2 hr. Re- ● Advise patient to report any symptoms of un-
start infusion at 50% of previous dose without usual bleeding or bruising to health care pro-
bolus and determine aPTT ratio in 4 hr. fessional immediately.
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● Caution patient to avoid IM injections and ac- Use Cautiously in: Severe hepatic impairment;
OB, Pedi: Lactation or children (safety not es-tivities leading to injury and to use a soft to-
tablished).othbrush and electric razor during therapy.

Adverse Reactions/Side EffectsEvaluation/Desired Outcomes
CNS: anxiety, depression, dizziness, drowsi-● Range of aPTT ratio from 1.5–2.5, without
ness, fatigue, headache, vertigo, weakness.signs of hemorrhage.
Resp: coughing, dyspnea, pleural effusion. CV:● Treatment and prevention of thromboembol-
chest pain, edema, hypertension, cerebrovascu-ic disease and its sequelae.
lar events, thromboembolic events. GI: nausea,
abdominal pain, anorexia, constipation, diar-

letrozole (let-roe-zole) rhea, dyspepsia, vomiting. Derm: alopecia, hot
Femara flashes, increased sweating, pruritus, rash. F

and E: hypercalcemia. Metab: hypercholester-Classification
olemia, weight gain. MS: musculoskeletal pain,Therapeutic: antineoplastics

Pharmacologic: aromatase inhibitors arthralgia, fractures.
L

InteractionsPregnancy Category D
Drug-Drug: None significant.

Indications Route/Dosage
First-line treatment of post-menopausal women PO (Adults): 2.5 mg daily.
with hormone receptor positive or hormone re- Availability
ceptor unknown metastatic or advanced breast Tablets: 2.5 mg.
cancer. Advanced breast cancer in postmeno-
pausal patients with disease progression despite NURSING IMPLICATIONS
antiestrogen therapy. Extended adjuvant treat-

Assessmentment of post-menopausal early breast cancer al-
● Assess patient for pain and other side effectsready treated with 5 yr of tamoxifen.

periodically throughout therapy.
Action

● Lab Test Considerations: May cause ele-
Inhibits the enzyme aromatase, which is partial- vated GTT and cholesterol levels.
ly responsible for conversion of precursors to

Potential Nursing Diagnosesestrogen. Therapeutic Effects: Lowers levels
Acute pain (Side Effects)of circulating estrogen, which may halt progres-

sion of estrogen-sensitive breast cancer. De- Implementation
creased risk of recurrence/metastatic disease. ● PO: May be taken without regard to food.

Pharmacokinetics Patient/Family Teaching
Absorption: Rapidly and completely absorbed. ● Instruct patient to take medication as di-
Distribution: Unknown. rected.
Metabolism and Excretion: Mostly metabo- ● Inform patient of potential for adverse reac-
lized by the liver. tions and advise her to notify health care pro-
Half-life: 2 days. fessional if side effects are problematic.

● Caution women who are perimenopausal or
TIME/ACTION PROFILE (effect on lowering who recently became menopausal to use ade-
of serum estradiol levels) quate contraception during therapy; letrozole

may cause fetal harm.ROUTE ONSET PEAK DURATION
Evaluation/Desired OutcomesPO unknown 2–3 days unknown
● Slowing of disease progression in women

Contraindications/Precautions with advanced breast cancer.
Contraindicated in: Hypersensitivity; Pre- ● Decreased risk of recurrence/metastatic
menopausal women; OB: Pregnancy. disease.

� = Canadian drug name.
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anemia in pregnancy); Coadministration withleucovorin calcium high-dose methotrexate requires crucial timing
(loo-koe-vor-in) of dosing and knowledge of methotrexate levels;
citrovorum factor, folinic acid, Ascites; Renal failure; Dehydration; Pleural effu-
Wellcovorin sions; Urine pH <7.
Classification Adverse Reactions/Side Effects
Therapeutic: antidotes (for methotrexate), Hemat: thrombocytosis (intra-arterial metho-
vitamins trexate only). Misc: allergic reactions (rash, ur-
Pharmacologic: folic acid analogues ticaria, wheezing).
Pregnancy Category C Interactions

Drug-Drug: May �anticonvulsant effect of
Indications barbiturates, phenytoin, or primidone.
Minimizes hematologic effects of high-dose High doses of the liquid contain significant al-
methotrexate therapy (leucovorin rescue). Ad- cohol and may cause � CNS depression when
vanced colorectal carcinoma (with 5-fluoroura- used with CNS depressants. Concurrent use
cil). Management of overdoses/prevention of with trimethoprim/sulfamethoxazole may
toxicity from folic acid antagonists (pyrimetha- result in � anti-infective efficacy and poor ther-
mine, trimethoprim, trimetrexate). Folic acid apeutic outcome when used to treat Pneumo-
deficiency (megaloblastic anemia) unrespon- cystis carinii pneumonia in HIV patients. May
sive to oral replacement. � therapeutic effects and toxicity of fluorour-

acil; therapy may be combined for this purpose.Action
The reduced form of folic acid that serves as a Route/Dosage
cofactor in the synthesis of DNA and RNA. Ther-

High-Dose Methotrexate—Leucovorinapeutic Effects: Reversal of toxic effects of fo-
Rescue. Must start within 24 hr oflic acid antagonists. Reversal of folic acid defi-
methotrexate.ciency.
PO, IM, IV (Adults and Children): Normal

Pharmacokinetics methotrexate elimination—10 mg/m2 q 6 hr
Absorption: Well absorbed (38%)following (1st dose IV/IM, then change to PO) until meth-
PO administration. Bioavailability decreases otrexate level is <5 × 10–8 M (0.05 micromo-
with larger doses. Oral absorption is saturated lar). Larger doses/longer duration may be re-
at doses >25 mg. quired in patients with aciduria, ascites,
Distribution: Widely distributed. Concentrates dehydration, renal impairment, GI obstruction,
in the CNS and liver. pleural/peritoneal effusions. Dose of leucovorin
Metabolism and Excretion: Extensively con- should be determined on the basis of plasma
verted to tetrahydrofolic derivatives, including methotrexate levels.
5-methyltetrahydrofolate, a major storage form.
Half-life: 3.5 hr. Advanced Colorectal Cancer

IV (Adults): 200 mg/m2 followed by 5-fluo-
TIME/ACTION PROFILE (serum folate rouracil 370 mg/m2 or leucovorin 20 mg/m2 is
levels) followed by 5-fluorouracil 425 mg/m2. Regimen

is given daily for 5 days q 4–5 wk.
ROUTE ONSET PEAK DURATION

Prevention of Hematologic Toxicity fromPO 20–30 min unknown 3–6 hr
TrimetrexateIM 10–20 min unknown 3–6 hr

IV <5 min unknown 3–6 hr PO, IV (Adults and Children): 20 mg/m2 q 6
hr continued for 72 hr after last trimetrexate

Contraindications/Precautions dose (oral doses should be rounded up to the
Contraindicated in: Hypersensitivity; Prepara- next 25 mg); both trimetrexate and leucovorin
tions containing benzyl alcohol should not be doses require adjustment for hematologic tox-
used in neonates. icity.
Use Cautiously in: Undiagnosed anemia (may

Prevention of Hematologic Toxicity frommask the progression of pernicious anemia);
PyrimethaminePregnancy and lactation (safety not established

but has been used safely to treat megaloblastic PO, IV (Adults and Children): 5–15 mg/day.
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Potential Nursing DiagnosesInadvertent Overdose of Folic Acid An-
Risk for injury (Indications)tagonists
Imbalanced nutrition: less than body require-IM, IV (Adults and Children): Methotrex-
ments (Indications)ate–large doses—75 mg IV followed by 12 mg

IM q 6 hr for 4 doses; methotrexate–average Implementation
doses—6–12 mg IM q 6 hr for 4 doses; other

● Do not confuse folinic acid (leucovorin calci-
folic acid antagonists—amount equal in mg to um) with folic acid. Do not confuse leucovo-
folic acid antagonist. rin with leukeran (chlorambucil) or leukine

(sargramostim).Megaloblastic Anemia
● Make sure leucovorin calcium is available be-PO, IM, IV (Adults and Children): Up to 1

fore administering high-dose methotrexate.mg/day (up to 6 mg/day for dihydrofolate re-
Administration must be initiated within 24 hrductase deficiency).
of methotrexate therapy.Availability (generic available)

● Administer as soon as possible after toxicTablets: 5 mg, 10 mg, 15 mg, 25 mg. Solution
dose of folic acid antagonists (pyrimethaminefor injection: 3 mg/ml in 1-ml ampules, 5 mg/ Land trimethoprim). Effectiveness of therapyml. Powder for injection: 50-, 100-, and 350-
begins to decrease 1 hr after overdose.mg vials.

● PO: Parenteral therapy should be used in pa-
tients with GI toxicity, with nausea and vomit-NURSING IMPLICATIONS
ing, or with doses >25 mg.

Assessment ● IM: IM route is preferred for treatment of
● Assess patient for nausea and vomiting secon- megaloblastic anemia. Ampules of leucovorin

dary to methotrexate therapy or folic acid an- calcium injection for IM use do not require
tagonists (pyrimethamine and trimethoprim) reconstitution.
overdose. Parenteral route may be necessary IV Administration
to ensure that patient receives dose.

● Direct IV: Diluent: To reconstitute 50-mg
● Monitor for development of allergic reactions

vial of leucovorin calcium for injection, add 5(rash, urticaria, wheezing). Notify physician
ml of bacteriostatic water or sterile water forif these occur.
injection for a concentration of 10 mg/ml.

● Megaloblastic Anemia: Assess degree of
Use 10-ml diluent for 100-mg vial. The 350-weakness and fatigue.
mg vial should be reconstituted with 17 ml of

● Leucovorin rescue: Monitor serum metho-
diluent for a concentration of 20 mg/ml. Iftrexate levels to determine dosage and effec-
dose is >10 mg/m2, do not use product con-tiveness of therapy. Leucovorin calcium levels
taining benzyl alcohol. Use immediately if re-should be equal to or greater than methotrex-
constituted with sterile water for injection.ate level. Rescue continues until serum meth-
Stable for 7 days when reconstituted with bac-otrexate level is <5 × 10M.
teriostatic water. Concentration: 10 mg/● Monitor CCr and serum creatinine prior to
ml. Rate: Rate should not exceed 160 mg/and every 24 hr during therapy to detect
min.methotrexate toxicity. An increase >50% over

● Intermittent Infusion: May be diluted inthe pretreatment concentration at 24 hr is as-
100–500 ml of D5W, D10W, 0.9% NaCl,sociated with severe renal toxicity.
Ringer’s or LR. Stable for 24 hr● Monitor urine pH every 6 hr during therapy;

● Y-Site Compatibility: amifostine, aztreo-pH should be maintained >7 to decrease ne-
nam, bleomycin, cefepime, cisplatin, cladri-phrotoxic effects of high-dose methotrexate.
bine, cyclophosphamide, docetaxel, doxoru-Sodium bicarbonate or acetazolamide may be
bicin, doxorubicin liposome, etoposideordered to alkalinize urine.
phosphate, filgrastim, fluconazole, fluoroura-● Megaloblastic anemia—Monitor plasma fo-
cil, furosemide, gemcitabine, granisetron,lic acid levels, hemoglobin, hematocrit, and
heparin, linezolid, methotrexate, metoclo-reticulocyte count prior to and periodically

during therapy. pramide, mitomycin, oxaliplatin, piperacil-

� = Canadian drug name.
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lin/tazobactam, tacrolimus, teniposide, thi- tant decrease in spread of prostate cancer. Re-
duction of pain/lesions in endometriosis.otepa, vinblastine, vincristine.
Decreased growth of fibroids. Delayed puberty.● Y-Site Incompatibility: amphotericin B

cholesteryl sulfate complex, droperidol, fos- Pharmacokinetics
carnet, lansoprazole, sodium bicarbonate. Absorption: Rapidly and almost completely

absorbed following subcut administration.Patient/Family Teaching
More slowly absorbed following IM administra-● Explain purpose of medication to patient.
tion of depot form; consistent levels maintainedEmphasize need to take exactly as ordered.
following implant.Advise patient to contact health care profes-
Distribution: Unknown.sional if a dose is missed.
Metabolism and Excretion: Unknown.● Leucovorin Rescue: Instruct patient to
Half-life: 3 hr.drink at least 3 liters of fluid each day during

leucovorin rescue. TIME/ACTION PROFILE (effect on hormone
● Folic Acid Deficiency: Encourage patient to levels)

eat a diet high in folic acid (meat proteins;
bran; dried beans; and green, leafy vege- ROUTE ONSET† PEAK‡ DURATION§
tables). Subcut within 1st 2–4 wk 4–12 wk

weekEvaluation/Desired Outcomes
IM within 1st 2–4 wk 4–12 wk

● Reversal of bone marrow and GI toxicity in week
patients receiving methotrexate or in over- IM-depot within 1st 2–4 wk 4–12 wk
dose of folic acid antagonists. week

implant 3 days 2 wk 12 mos● Increased sense of well-being and increased
production of normoblasts in patients with †Initial transient increase in testosterone and estradiol
megaloblastic anemia. levels

‡Maximum decline in testosterone and estradiol levels
§Restoration of normal pituitary–gonadal function; in am-

leuprolide (loo-proe-lide) enorrheic patients, normal menses usually returns 60–90
days after treatment is discontinuedEligard, Lupron, Lupron Depot,

Lupron Depot-PED, Lupron De- Contraindications/Precautions
pot-3 Month, Viadur Contraindicated in: Intolerance to synthetic

analogues of LHRH (GnRH); Pregnancy or lac-Classification
tation (depot form).Therapeutic: antineoplastics
Use Cautiously in: Hypersensitivity to benzylPharmacologic: hormones, gonadotropin-

releasing hormones alcohol (results in induration and erythema at
subcut site).

Pregnancy Category X
Adverse Reactions/Side Effects
CNS: dizziness, headache, syncope; depot—Indications
drowsiness, personality disorder; Subcut—Injection, depot or implant: Advanced pros-
anxiety, blurred vision, lethargy, memory disor-tate cancer in patients who are unable to toler-
der, mood swings; implant— insomnia. EENT:ate orchiectomy or estrogen therapy (may be
blurred vision; Subcut— hearing disorder.used in combination with flutamide or bicalu- Resp: hemoptysis; depot— epistaxis, throattamide): Management of central precocious pu- nodules; Subcut— cough, pleural rub, pulmo-berty (CPP). 3.75-mg depot only: Endome- nary fibrosis, pulmonary infiltrate. CV: MI, PULMO-

triosis: Uterine fibroids (with iron therapy).
NARY EMBOLI, angina, arrhythmias; depot— vaso-

Action dilation; Subcut— transient ischemic attack/
A synthetic analogue of luteinizing hormone–re- stroke; implant— edema. GI: anorexia, diar-
leasing hormone (LHRH). Initially causes a rhea, dysphagia, nausea, vomiting; depot—
transient increase in testosterone; however, gingivitis; Subcut— GI BLEEDING, hepatic dysfunc-
with continuous administration, testosterone tion, peptic ulcer, rectal polyps, taste disorders.
levels are decreased. Reduces gonadotropins, GU: decreased testicular size, dysuria, inconti-
testosterone, and estradiol. Therapeutic Ef- nence, testicular pain; depot— cervix disorder;
fects: Decreased testosterone levels and resul- Subcut— bladder spasm, penile swelling,
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prostate pain, urinary obstruction. Derm: de- meric matrix injectable formulation for
pot— hair growth, rash; Subcut— dry skin, subcut use (Eligard): 7.5 mg, 22.5 mg, 30
hair loss, pigmentation, skin cancer, skin le- mg, 45 mg. Implant (Viadur): 72 mg.
sions. Endo: breast swelling, breast tenderness,
diabetes. F and E: hypercalcemia, lower ex- NURSING IMPLICATIONS
tremity edema. Local: burning, itching, swelling

Assessmentat injection site; implant— pain. Hemat: im-
● Prostate Cancer: Assess patient for an in-plant— anemia. Metab: depot— hyperurice-

crease in bone pain, especially during themia, increased bone density. MS: fibromyalgia,
first few weeks of therapy. Monitor patientstransient increase in bone pain (prostate cancer
with vertebral metastases for increased backonly); Subcut— ankylosing spondylitis, joint
pain and decreased sensory/motor function.pain, pelvic fibrosis, temporal bone pain. Neu-

● Monitor intake and output ratios; assess forro: Subcut— peripheral neuropathy. Misc:
bladder distention in patients with urinaryhot flashes, chills, decreased libido, fever; de-
tract obstruction during initiation of therapy.pot— body odor, epistaxis.

● Fibroids: Assess patient for severity of symp-Interactions Ltoms (bloating, pelvic pain, pressure, exces-Drug-Drug: � antineoplastic effects with an-
sive vaginal bleeding) periodically duringtiandrogens (megestrol, flutamide).
therapy.Route/Dosage

● Endometriosis: Assess patient for endomet-
Prostate Cancer rial pain prior to and periodically during
Subcut (Adults): 1 mg/day or 7.5 mg once therapy.
monthly, 22.5 mg every 3 mo, 30 mg every 4 mo ● CPP: Prior to therapy, diagnosis of CPP
or 45 mg every 6 mo as long-acting/depot in- should be confirmed by onset of secondary
jection. sex characteristics in girls <8 yr or boys <9
IM (Adults): 7.5 mg once monthly, 22.5 mg ev- yr; a complete physical and endocrinologic
ery 3 mo or 30 mg every 4 mo. examination, including height, weight, hand
Implant (Adults): one implant (72 mg) every and wrist x-ray; total sex steroid level (estra-
12 months. diol or testosterone); adrenal steroid level;
Endometriosis/Fibroids beta human chorionic gonadotropin level;
IM (Adults): 3.75 mg once monthly, or 11.25 GnRH stimulation test; and computerized to-
every 3 mo, or 30 mg every 4 mo. mography of the head must be performed.

These parameters are monitored after 1–2Central Precocious Puberty (CPP)
mo and every 6–12 mo during therapy.Subcut (Children): 50 mcg/kg/day, may be in-

● Assess patient for signs of precocious pubertycreased by 10 mcg/kg/day as required.
(menses, breast development, testicularIM (Children >37.5 kg): 15 mg q 4 wk.
growth) periodically during therapy. Dose isIM (Children 25–37.5 kg): 11.25 mg q 4 wk.
increased until no progression of the diseaseIM (Children ≤25 kg): 7.5 mg q 4 wk.
is noted either clinically or by lab test param-Availability (generic available)
eters, then usually maintained throughoutSolution for injection (Lupron and oth-
therapy. Discontinuation of therapy should beers): 5 mg/ml in 2.8-ml vial. Lyophilized mi-
considered before age 11 in girls and age 12crospheres for depot injection (Lupron
in boys.Depot): 3.75-mg single-use vial, 7.5-mg single-

● Lab Test Considerations: Initially �,use vial. Lyophilized microspheres for pe-
then � luteinizing hormone (LH) and folli-diatric depot injection (Lupron Depot-
cle-stimulating hormone (FSH). This leads toPed): 7.5-mg, 11.25-mg, 15—mg single-use
castration levels of testosterone in boys 2–4kits. Lyophilized microspheres for 3-mo
wk after initial increase in concentrations.depot injection (Lupron Depot—3

● Monitor testosterone, prostatic acid phos-month): 22.5-mg single-use kits. Lyophilized
phate, and prostate-specific antigen (PSA)microspheres for 4-mo depot injection

(Lupron Depot—4 month: 30 mg. Poly- levels to evaluate response to therapy. Tran-

� = Canadian drug name.
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sient � in levels may occur during the 1st ● Prostate Cancer: Instruct patient and family
on subcut injection technique. Review patientmonth of therapy for prostate cancer.
insert provided with leuprolide patient-ad-● May cause � BUN, serum calcium, uric acid,
ministration kit.hypoproteinemia, LDH, alkaline phospha-

tase, AST, hyperglycemia, hyperlipidemia, hy-
● Instruct patient to take medication exactly as

perphosphatemia, WBC, PT, or PTT. May also directed. If a dose is missed, take as soon as
cause � platelets and serum potassium. remembered unless not remembered until

next day.Potential Nursing Diagnoses
Sexual dysfunction (Side Effects)

● Advise patient that bone pain may increase at
initiation of therapy. This will resolve withImplementation
time. Patient should discuss with health care● Subcut: Eligard subcut formulation: Bring
professional use of analgesics to control pain.to room temperature before mixing. Assem-

ble the Eligard kit and reconstitute solution
● Instruct patient to notify health care profes-

using syringes provided, as directed by manu- sional promptly if difficulty urinating,
facturer. Mix in syringes as directed by manu- weakness, or numbness occurs.
facturer, do not shake. Solution must reach

● Endometriosis: Advise patient to use a form
room temperature before administration and of contraception other than oral contracep-
must be administered within 30 min of mix- tives during therapy. Inform patient that
ing, or be discarded. Solution is light tan to amenorrhea is expected but does not guaran-
tan in color. Inject into abdomen, upper but- tee contraception.
tocks, or anywhere that has adequate ● Central Precocious Puberty: Instruct pa-
amounts of subcut tissue without excessive tient and family on the proper technique for
pigment, nodules, lesions, or hair. Vary site subcut injection. Emphasize the importance
with each injection. of administering the medication at the same

time each day. Rotate injection sites periodi-● IM: Use syringe supplied by manufacturer.
cally.Rotate sites.

● Leuprolide depot is only for IM injection.
● Inform patient and parents that if injections

● Lupron Depot formulation: To reconstitute are not given daily, pubertal process may be
a single vial, use a 22-gauge needle; withdraw reactivated.
1 ml of diluent and inject into vial to mix. To

● Advise patient and parents that during the firstmix 2 or more vials, withdraw 0.5 ml and in-
2 mo of therapy patient may experience aject into each vial for a total volume of 1 ml.
light menstrual flow or spotting. Health careDo not use vial if clumping or caking of mi-
professional should be notified if this con-crospheres (powder) is evident. Shake each
tinues beyond 2nd mo.vial well; suspension will appear milky. With-

draw entire contents of all vials into syringe ● Instruct patient and parents to notify health
care professional immediately if irritation atand inject immediately. Patients may store
the injection site or unusual signs or symp-medication at room temperature.
toms occur.● Store at room temperature; stable for 24 hr

following reconstitution.
● 12-mo implant: Implant is inserted in the in-

ner aspect of the upper arm and provides Evaluation/Desired Outcomes
continuous release of leuprolide for 12 mo.

● Decrease in the spread of prostate cancer.At the end of 12 mo, implant must be re-
moved; a new implant may be inserted for ● Decrease in lesions and pain in endome-
continuous therapy. triosis.

Patient/Family Teaching
● Resolution of the signs of CCP.

● Advise patient that medication may cause hot
● Improvement in preoperative hematologicflashes. Notify health care professional if

parameters in patients with anemia fromthese become bothersome.
uterine fibroids.
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pressants or MAO inhibitors (may increaselevalbuterol the risk of adverse cardiovascular reactions).
(leev-al-byoo-ter-ole)

Adverse Reactions/Side EffectsXopenex
CNS: anxiety, dizziness, headache, nervousness.

Classification Resp: increased cough, paradoxical broncho-
Therapeutic: bronchodilators spasm, turbinate edema. CV: tachycardia. GI:
Pharmacologic: adrenergics dyspepsia. Endo: hyperglycemia. F and E: hy-

pokalemia. Neuro: tremor.Pregnancy Category C
Interactions
Drug-Drug: Concurrent use or use within 2Indications
weeks of tricyclic antidepressants or MAOBronchospasm due to reversible airway disease
inhibitors may � risk of adverse cardiovascu-(short-term control agent).
lar reactions (use with extreme caution). BetaAction
blockers block the beneficial pulmonary ef-R-enantiomer of racemic albuterol. Binds to
fects of adrenergic bronchodilators (choosebeta-2 adrenergic receptors in airway smooth Lcardioselective beta blockers if necessary andmuscle leading to activation of adenylcyclase
with caution). May � risk of hypokalemia fromand increased levels of cyclic-3’, 5’-adenosine
potassium-losing diuretics. May � serummonophosphate (cAMP). Increases in cAMP ac-
digoxin levels. May � risk of arrhythmias withtivate kinases, which inhibit the phosphorylation
hydrocarbon inhalation anesthetics or co-of myosin and decrease intracellular calcium.
caine.Decreased intracellular calcium relaxes bron-
Drug-Natural Products: Use with caffeine-chial smooth muscle. Therapeutic Effects:
containing herbs (guarana, tea, coffee) �Relaxation of airway smooth muscle with subse-
stimulant effect.quent bronchodilation. Relatively selective for
Route/Dosagebeta-2 (pulmonary) receptors.
Inhaln (Adults and Children >12 yr): 0.63Pharmacokinetics
mg via nebulization three times daily (every 6–8Absorption: Some absorption occurs follow-
hr); may be increased to 1.25 mg three timesing inhalation.
daily (every 6–8 hr).Distribution: Unknown.
Inhaln (Children 6–11 yr): 0.31 mg threeMetabolism and Excretion: Metabolized in
times daily (not exceed 0.63 mg three timesthe liver to an inactive sulfate and 3–6% excret-
daily).ed unchanged in the urine.
Inhaln (Children 2–11 yr): 0.16–1.25 mgHalf-life: 3.3–4 hr.
single doses have been used safely.

TIME/ACTION PROFILE (bronchodilation) Availability
Inhalation solution: 0.31 mg/3 ml in green

ROUTE ONSET PEAK DURATION
foil pouch containing 12 vials, 0.63 mg/3 ml in

Inhaln 10–17 min 90 min 5–6 hr yellow foil pouch containing 12 vials, 1.25 mg/3
ml in red foil pouch containing 12 vials, 1.25Contraindications/Precautions mg/0.5 ml in unit-dose vials. Cost: 0.31 mg/3Contraindicated in: Hypersensitivity to leval- ml $83.76/24 vials, 0.63 mg/3 ml $84.15/24buterol or albuterol. vials, 1.25 mg/3 ml $85.00/24 vials.Use Cautiously in: Cardiovascular disorders

(including coronary insufficiency, hyperten- NURSING IMPLICATIONS
sion, and arrhythmias); History of seizures; Hy-
pokalemia; Hyperthyroidism; Diabetes mellitus; Assessment
Unusual sensitivity to adrenergic amines; Preg- ● Assess lung sounds, pulse, and blood pres-
nancy, lactation, or children <2 yr (safety not sure before administration and during peak
established). of medication. Note amount, color, and char-
Exercise Extreme Caution in: Concurrent acter of sputum produced. Closely monitor
use or use within 2 weeks of tricyclic antide- patients on higher dose for adverse effects.

� = Canadian drug name.
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● Monitor pulmonary function tests before ini- Classificationtiating therapy and periodically during course Therapeutic: anticonvulsants
to determine effectiveness of medication. Pharmacologic: pyrrolidines

● Observe for paradoxical bronchospasm
(wheezing). If condition occurs, withhold Pregnancy Category C
medication and notify physician or other
health care provider immediately. Indications

● Lab Test Considerations: May cause � Partial onset seizures (adjunct). Primary gener-
serum glucose and � serum potassium. alized tonic-clonic seizures in patients 6 yrs of

age and older. Myoclonic seizures in adults withPotential Nursing Diagnoses
myoclonic epilepsy (adjunct).Ineffective airway clearance (Indications)
ActionImplementation
Appears to inhibit burst firing without affectingInhaln: Allow at least 1 min between inhala-
normal neuronal excitability and may selectivelytions of aerosol medication.
prevent hypersynchronization of epileptiform● For nebulization, levalbuterol solution does
burst firing and propagation of seizure activity.not require dilution prior to administration.
Therapeutic Effects: Decreased incidenceOnce the foil pouch is opened, vials must be
and severity of seizures.used within 2 weeks; open vials may be stored

for 1 week. Discard vial if solution is not clear Pharmacokinetics
or colorless. Absorption: Rapidly and completely absorbed

following oral administration.Patient/Family Teaching
● Instruct patient in the proper use of the nebu- Distribution: Unknown.

lizer (see Appendix D) and to take levalbuter- Metabolism and Excretion: 66% excreted
ol exactly as directed. Caution patient not to unchanged by the kidneys; some metabolism by
exceed recommended dose; may cause ad- the liver (metabolites inactive).
verse effects, paradoxical bronchospasm, or Half-life: 7.1 hr (increased in renal impair-
loss of effectiveness of medication. ment).

● Advise patient to consult health care profes-
TIME/ACTION PROFILE (blood levels)sional before taking any OTC medications or

alcohol concurrently with this therapy. Cau- ROUTE ONSET PEAK DURATION
tion patient to also avoid smoking and other PO rapid 1–1.5 hr† 12 hr
respiratory irritants.

†1 hr in the fasting state, 1.5 hr when taken with food● Instruct patient to contact health care profes-
sional immediately if shortness of breath is Contraindications/Precautions
not relieved by medication or is accompanied Contraindicated in: Hypersensitivity; OB: Lac-
by diaphoresis, dizziness, palpitations, or tation.
chest pain. Use Cautiously in: Geri: Renal elimination de-

● Advise patients to use levalbuterol first if us- creased; dose reduction may be necessary; Re-
ing other inhalation medications, and allow 5 nal impairment (dose reduction recommended
min to elapse before administering other in- if CCr ≤80 ml/minr.); Pedi: Children <4 yr
halant medications unless otherwise di- (safety not established); OB: Use only during
rected. pregnancy if potential benefit justifies potential

● Advise patient to rinse mouth with water after risk to fetus.
each inhalation dose to minimize dry mouth.

Adverse Reactions/Side Effects
● Instruct patient to notify health care profes-

CNS: dizziness, fatigue/somnolence, weakness,sional if no response to the usual dose of le-
behavioral abnormalities. Neuro: coordinationvalbuterol.
difficulties (adults only).

Evaluation/Desired Outcomes
Interactions

● Prevention or relief of bronchospasm.
Drug-Drug: None noted.

Route/Dosage
levetiracetam PO, IV (Adults): 500 mg twice daily initially;
(le-ve-teer-a-se-tam) may be increased by 1000 mg/day at 2 wk inter-
Keppra vals up to 3000 mg/day.
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PO (Children 6–16 yrs): 10 mg/kg twice dai- ● Pedi: Patients <20 kg should receive oral so-
ly; may be increased at 2 wk intervals by 20 mg/ lution. Administer with calibrated measuring
kg increments up to 60 mg/kg/day. device for accurate dose.

● Discontinue gradually to minimize the risk ofRenal Impairment
increase in seizure frequency.PO (Adults): CCr 50–80 ml/min—500–1000

mg q 12 hr initially; CCr 30–50 ml/min—250– IV Administration
750 mg q 12 hr initially; CCr <30 ml/min—

● Intermittent Infusion: Diluent: Dilute
250–500 mg q 12 hr initially. dose in 100 mL of 0.9% NaCl, D5W, or LR. Do
PO (Children and Adolescents 4–15 yr): 20 not administer solutions that are cloudy or
mg/kg/day in 2 divided doses initially, may be contain particulate matter. Rate: Infuse over
increaed by 20 mg/kg/day every 2 wk up to 60 15 min.
mg/kg/day in 2 divided doses as tolerated.

● Y-Site Compatibility: diazepam, lor-
Availability azepam, valproate.
Tablets: 250 mg, 500 mg, 750 mg, 100 mg.
Cost: 250 mg $385.94/180, 500 mg $519.93/ Patient/Family Teaching L
180, 750 mg $699.95/180, 1000 mg ● Instruct patient to take medication as direct-
$1,021.30/180. Oral solution (grape-fla- ed. Pedi: Explain to parents the importance of
vored): 100 mg/ml in 480-ml bottles. Cost: using calibrated measuring device for accu-
$282.43/480 ml. Injection: 100 mg/mL in 5 rate dosing. Take missed doses as soon as
mL vials. possible unless almost time for next dose. Do

not double doses. Do not discontinue abrupt-NURSING IMPLICATIONS
ly; may cause increase in frequency of
seizures.Assessment

● Assess location, duration, and characteristics ● May cause dizziness and somnolence. Cau-
of seizure activity. tion patient to avoid driving or activities re-

● Assess patient for CNS adverse effects quiring alertness until response to medica-
throughout therapy. These adverse effects are tion is known. Do not resume driving until
categorized as somnolence and fatigue physician gives clearance based on control of
(asthenia), coordination difficulties (ataxia, seizure disorder.
abnormal gait, or incoordination), and be- ● Advise patient to notify health care profes-
havioral abnormalities (agitation, hostility, sional if pregnancy is planned or suspected.
anxiety, apathy, emotional lability, deperson-

● Instruct patient to notify health care profes-
alization, depression) and usually occur dur- sional of medication regimen prior to treat-
ing the first 4 wk of therapy. ment or surgery.

● Lab Test Considerations: May cause �
● Advise patient to carry identification describ-

RBC and WBC and abnormal liver function ing disease process and medication regimen
tests. at all times.

Potential Nursing Diagnoses
Risk for injury (Side Effects) Evaluation/Desired Outcomes

● Decrease in the frequency of or cessation ofImplementation
seizures.● Do not confuse Keppra with Kaletra (lopina-

vir/ritonavir).
● IV doses should be used temporarily when levodopa (lee-voe-doe-pa)oral route is not feasible. To convert IV to PO,

Dopar, Larodopa, L -dopaequivalent dose and frequency may be used.
● PO: May be administered without regard to carbidopa/levodopa

meals. (kar-bi-doe-pa/lee-voe-doe-pa)
● Administer tablets whole; do not administer Parcopa, Sinemet, Sinemet CR

partial tablets.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects
Classification CNS: involuntary movements, anxiety, dizziness,Therapeutic: antiparkinson agents

hallucinations, memory loss, psychiatric prob-Pharmacologic: dopamine agonists
lems. EENT: blurred vision, mydriasis. GI: nau-

Pregnancy Category, UK (levodopa), C sea, vomiting, anorexia, dry mouth, hepatotox-
(carbidopa/levodopa) icity. Derm: melanoma. Hemat: hemolytic

anemia, leukopenia. Misc: darkening of urine
Indications or sweat.
Parkinson’s disease. Not useful for drug-in-

Interactionsduced extrapyramidal reactions.
Drug-Drug: Use with MAO inhibitors may re-

Action sult in hypertensive reactions. � risk of ar-
Levodopa is converted to dopamine in the CNS, rhythmias with inhalation hydrocarbon an-
where it serves as a neurotransmitter. Carbido- esthetics (especially halothane; if possible
pa, a decarboxylase inhibitor, prevents periph- discontinue 6–8 hr before anesthesia). Pheno-
eral destruction of levodopa. Therapeutic Ef- thiazines, haloperidol, papaverine, phe-
fects: Relief of tremor and rigidity in Parkin- nytoin, and reserpine may � effect of levodo-
son’s syndrome. pa. Large doses of pyridoxine may �
Pharmacokinetics beneficial effects of levodopa. Concurrent use
Absorption: Well absorbed following oral ad- with methyldopa may alter the effectiveness of
ministration. levodopa and � risk of CNS side effects. � hy-
Distribution: Widely distributed. Levodopa— potension may result with concurrent antihy-
enters the CNS in small concentrations. Carbi- pertensives. Anticholinergics may � ab-
dopa—does not cross the blood-brain barrier sorption of levodopa. � risk of adverse
but does cross the placenta. Both enter breast reactions with selegilene or cocaine.
milk. Drug-Natural Products: Kava kava may �
Metabolism and Excretion: Levodopa— levodopa effectiveness.
mostly metabolized by the GI tract and liver. Drug-Food: Ingestion of foods containing
Carbidopa—30% excreted unchanged by the large amounts of pyridoxine may � effect of
kidneys. levodopa.
Half-life: Levodopa—1 hr; carbidopa—1–2

Route/Dosagehr.
LevodopaTIME/ACTION PROFILE (antiparkinson
PO (Adults): 250 mg 2–4 times daily; may in-effects)
crease by 100–750 mg q 3–7 days until desired

ROUTE ONSET PEAK DURATION effect is achieved (not to exceed 8 g/day).
Carbidopa unknown unknown 5–24 hr Carbidopa/LevodopaLevodopa 10–15 min unknown 5–24 hr or

more Tablets contain 10/100, 25/100, 25/250 mg
Carbidopa/le- unknown 2 hr 12 hr PO (Adults): Patients not currently receiving

vodopa
levodopa—10 mg carbidopa/100 mg levodopasustained

release 3–4 times daily or 25 mg carbidopa/100 mg le-
vodopa 3 times daily; may be increased every 1–

Contraindications/Precautions 2 days until desired effect is achieved. Conver-
Contraindicated in: Hypersensitivity; Angle- sion from levodopa alone (<1.5 g/day)—25
closure glaucoma; MAO inhibitor therapy; Ma- mg carbidopa/100 mg levodopa 3–4 times dai-
lignant melanoma; Undiagnosed skin lesions; ly; may be increased every 1–2 days until de-
OB: Lactation; Some products contain tartra- sired effect is achieved. Conversion from levo-
zine, phenylalanine or aspartame and should be dopa alone (>1.5 g/day)—25 mg carbidopa/
avoided in patients with known hypersensitivity. 250 mg levodopa 3–4 times daily; may be in-Use Cautiously in: History of cardiac, psychi-

creased every 1–2 days until desired effect isatric, or ulcer disease; OB, Pedi: Pregnancy or
achieved.children <18 yr (safety not established).
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Carbidopa/Levodopa Extended-Release ● Monitor hepatic and renal function and CBC
periodically in patients on long-term therapy.Extended-release (ER) tablets contain 25/100
May cause � BUN, AST, ALT, bilirubin, alka-or 50/200 of carbidopa and levodopa, respec-
line phosphatase, LDH, and serum protein-tively
bound iodine concentrations.PO (Adults): Patients not currently receiving

● Toxicity and Overdose: Assess for signs oflevodopa—50 mg carbidopa/200 mg levodopa
toxicity (involuntary muscle twitching, facialtwice daily (minimum of 6 hr apart) initially.
grimacing, spasmodic eye winking, exagger-Conversion from levodopa alone—initiate
ated protrusion of tongue, behavioraltherapy at 25% of the daily dose of levodopa; for
changes). Consult physician or other healthmoderate disease start with 50 mg carbidopa/
care professional if symptoms occur.200 mg levodopa twice daily. Conversion from

standard carbidopa/levodopa—initiate thera- Potential Nursing Diagnosis
py with at least 10% more levodopa content/day Impaired physical mobility (Indications)
(may need up to 30% more) given at 4–8 hr in- Risk for injury (Indications)
tervals while awake. Allow 3 days between dos- Implementation
age changes; some patients may require larger L

● Do not confuse levodopa with methyldopa.
doses and shorter dosing intervals.

● In the carbidopa/levodopa combination, the
Availability number following the drug name represents

the milligrams of each respective drug.Levodopa
● Wait 8 hr after last levodopa dose beforeTablets: 100 mg, 250 mg, 500 mg. Capsules:

switching patient to carbidopa/levodopa. Car-100 mg, 250 mg, 500 mg.
bidopa reduces the need for levodopa by

Carbidopa/Levodopa 75%. Administering carbidopa shortly after a
Tablets: 10 mg carbidopa/100 mg levodopa, full dose of levodopa may result in toxicity.
25 mg carbidopa/100 mg levodopa, 25 mg car-

● In preoperative patients or patients who are
bidopa/250 mg levodopa. Orally-disintegrat- NPO, confer with physician or other health
ing tablets (mint): 10 mg carbidopa/100 mg care professional about continuing medica-
levodopa, 25 mg carbidopa/100 mg levodopa, tion administration.
25 mg carbidopa/250 mg levodopa. Extended-

● PO: Administer food shortly after medication
release tablets: 25 mg carbidopa/100 mg le- to minimize gastric irritation; taking food be-
vodopa, 50 mg carbidopa/200 mg levodopa. In fore or concurrently may retard levodopa’s
combination with: entacapone (StalevoRx. effects but may be necessary to minimize GI
See Appendix B). irritation. If patient has difficulty swallowing,

confer with pharmacist.NURSING IMPLICATIONS
● Controlled-release tablets may be adminis-

tered as whole or half tablets, but they shouldAssessment
not be crushed or chewed.● Assess parkinsonian symptoms (akinesia, ri-

● For orally disintegrating tablets, just priorgidity, tremors, pill rolling, shuffling gait,
to administration remove tablet from bottlemask-like face, twisting motions, and drool-
with dry hands. Immediately place tablet oning) during therapy. ‘‘On-off phenomenon’’
top of tongue. Tablet will dissolve in seconds,may cause symptoms to appear or improve
then swallow with saliva. Administration withsuddenly.
liquid is not necessary.

● Assess blood pressure and pulse frequently
during period of dose adjustment. Patient/Family Teaching

● Lab Test Considerations: May cause ● Instruct patient to take this drug as directed.
false-positive test results in Coombs’ test, se- Take missed doses as soon as remembered,
rum and urine uric acid, serum gonadotro- unless next scheduled dose is within 2 hr; do
pin, urine norepinephrine, and urine protein not double doses.
concentrations. ● Explain that gastric irritation may be de-

● Dipstick for urine ketones may reveal false- creased by eating food shortly after taking
positive results. medications but that high-protein meals may

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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impair levodopa’s effects. Dividing the daily
levothyroxine, See THYROIDprotein intake among all the meals may help
PREPARATIONS.ensure adequate protein intake and drug ef-

fectiveness. Do not drastically alter diet dur-
ing levodopa therapy without consulting HIGH ALERThealth care professional.

● May cause drowsiness or dizziness. Advise LIDOCAINE
patient to avoid driving and other activities

lidocaine (parenteral)that require alertness until response to drug (lye-doe-kane)is known. LidoPen, Xylocaine, �Xylocard
● Caution patient to change positions slowly to

lidocaine (local anesthetic)minimize orthostatic hypotension. Health
Xylocainecare professional should be notified if ortho-

static hypotension occurs. lidocaine (mucosal)
● Instruct patient that frequent rinsing of Anestacon, Xylocaine Viscous

mouth, good oral hygiene, and sugarless gum
lidocaine patchor candy may decrease dry mouth.
Lidoderm

● Caution patient to monitor skin lesions for
any changes. Health care professional should lidocaine (topical)
be notified promptly because carbidopa/levo- L-M-X 4, L-M-X 5, Solarcaine Aloe
dopa may activate malignant melanoma. Extra Burn Relief, Xylocaine, Zilac-

● Advise patient to confer with health care pro- tin-L
fessional before taking OTC medications, es- Classification
pecially cold remedies. Patients receiving Therapeutic: anesthetics—topical/local, an-
only levodopa should avoid multivitamins. tiarrhythmics (class IB)
Large amounts of vitamin B6 (pyridoxine)

Pregnancy Category Bmay interfere with the action of levodopa.
● Inform patient that harmless darkening of

Indicationsurine or sweat may occur.
IV: Ventricular arrhythmias. IM: Self-injected

● Advise patient to notify health care profes-
or when IV unavailable (during transport tosional if palpitations, urinary retention, invol-
hospital facilities). Local: Infiltration/mucosal/untary movements, behavioral changes, se-
topical anesthetic. Patch: Pain due to post-her-vere nausea and vomiting, or new skin lesions
petic neuralgia.occur. Dosage reduction may be required.
ActionEvaluation/Desired Outcomes IV, IM: Suppresses automaticity and spontane-

● Resolution of parkinsonian signs and symp- ous depolarization of the ventricles during dias-
toms. Therapeutic effects usually become evi- tole by altering the flux of sodium ions across
dent after 2–3 wk of therapy but may require cell membranes with little or no effect on heart
up to 6 mo. Patients who take this medication rate. Local: Produces local anesthesia by inhib-
for several years may experience a decrease iting transport of ions across neuronal mem-
in the effectiveness of this drug. Effectiveness branes, thereby preventing initiation and con-
may sometimes be restored after a ‘‘drug duction of normal nerve impulses.
holiday.’’ Therapeutic Effects: Control of ventricular ar-

rhythmias. Local anesthesia.
levofloxacin, See Pharmacokinetics
FLUOROQUINOLONES. Absorption: Well absorbed after administra-

tion into the deltoid muscle; some absorption
follows local use.

levonorgestrel, See Distribution: Widely distributed. Concentrates
CONTRACEPTIVES, HORMONAL. in adipose tissue. Crosses the blood-brain barri-

er and placenta; enters breast milk.
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Metabolism and Excretion: Mostly metabo- fluoxetine, lovastatin, simvastatin, mirta-
lized by the liver; <10% excreted in urine as un- zapine, paroxetine, ritonavir, tacrolimus,

theophylline, tricyclic antidepressnts, andchanged drug.
venlafaxine. Effects of lidocaine may be � byHalf-life: Biphasic—initial phase, 7–30 min;
carbamazepine, phenobarbital, pheny-terminal phase, 90–120 min; increased in CHF
toin, and rifampin.and liver impairment.

Route/DosageTIME/ACTION PROFILE (IV, IM = antiar-
Ventricular Tachycardia (with a Pulse)rhythmic effects; local = anesthetic effects)
or Pulseless Ventricular Tachycardia/

ROUTE ONSET PEAK DURATION Ventricular Fibrillation
IV (Adults): 1–1.5 mg/kg bolus; may repeatIV immediate immediate 10–20 min

(up to sev- doses of 0.5–0.75 mg/kg q 5–10 min up to a to-
eral hours tal dose of 3 mg/kg; may then start continuous
after contin- infusion of 1–4 mg/min.
uous in-

Endotracheal (Adults): Give 2–2.5 times thefusion) LIV loading dose down the endotracheal tube,IM 5–15 min 20–30 min 60–90 min
Local rapid unknown 1–3 hr followed by a 10-ml saline flush.

IV (Children): 1 mg/kg bolus (not to exceed
Contraindications/Precautions 100 mg), followed by 20–50 mcg/kg/min con-
Applies mainly to systemic use. tinuous infusion (range 20–50 mcg/kg/min);
Contraindicated in: Hypersensitivity; cross- may administer second bolus of 0.5–1 mg/kg if
sensitivity may occur; Third-degree heart block. delay between bolus and continuous infusion.
Use Cautiously in: Liver disease, CHF, patients Endotracheal (Children): Give 2–3 mg/kg
weighing <50 kg, and geriatric patients (reduce down the endotracheal tube followed by a 5-ml
bolus and/or maintenance dose); Respiratory saline flush.
depression; Shock; Heart block; Pregnancy or IM (Adults and Children ≥50 kg): 300 mg
lactation (safety not established); Children (4.5 mg/kg); may be repeated in 60–90 min.
(safety not established for transdermal patch).

Local
Adverse Reactions/Side Effects Infiltration (Adults and Children): Infiltrate
Applies mainly to systemic use. affected area as needed (increased amount and
CNS: SEIZURES, confusion, drowsiness, blurred vi- frequency of use increases likelihood of system-
sion, dizziness, nervousness, slurred speech, ic absorption and adverse reactions).
tremor. EENT: mucosal use— decreased or Topical (Adults): Apply to affected area 2–3
absent gag reflex. CV: CARDIAC ARREST, arrhyth- times daily.
mias, bradycardia, heart block, hypotension. Mucosal (Adults): For anesthetizing oral
GI: nausea, vomiting. Resp: bronchospasm. surfaces—20 mg as 2 sprays/quadrant (not to
Local: stinging, burning, contact dermatitis, er- exceed 30 mg/quadrant) may be used. 15 ml of
ythema. Misc: allergic reactions, including ANA- the viscous solution may be used q 3 hr for oral
PHYLAXIS. or pharyngeal pain. For anesthetizing the fe-
Interactions male urethra—3–5 ml of the jelly or 20 mg as
Applies mainly to systemic use. 2% solution may be used. For anesthetizing the
Drug-Drug: � cardiac depression and toxici- male urethra—5–10 ml of the jelly or 5–15 ml
ty with phenytoin, amiodarone, quinidine, of 2% solution may be used before catheteriza-
procainamide, or propranolol. Cime- tion or 30 ml of jelly before cystoscopy or simi-
tidine, azole antifungals, clarithromycin, lar procedures. Topical solutions may be used
erythromycin, fluoxetine, nefazodone, pa- to anesthetize mucous membranes of the larynx,
roxetine, protease inhibitors, ritonavir, trachea, or esophagus.
verapamil, and beta blockers may � metab- Patch (Adults): Up to 3 patches may be ap-
olism and � risk of toxicity. Lidocaine may � plied once for up to 12 hr in any 24-hr period;
levels of calcium channel blockers, certain consider smaller areas of application in geriat-
benzodiazepines, cyclosporine, ric or debilitated patients.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability (generic available) ● IM: IM injections are recommended only
Auto-injector for IM injection: 300 mg/3 ml. when ECG monitoring is not available and
Direct IV injection: 10 mg/ml (1%), 20 mg/ benefits outweigh risks. Administer IM injec-
ml (2%). For IV admixture: 100 mg/ml tions only into deltoid muscle while frequent-
(10%). Premixed solution for IV infusion: ly aspirating to prevent IV injection.
4 mg/ml (0.4%), 8 mg/ml (0.8%). Injection IV Administration
for local infiltration/nerve block: 0.5%,

● Direct IV: Only 1% and 2% solutions are1%, 2%, 4%. In combination with: epineph-
used for direct IV injection. Diluent:rine for local infiltration. Cream: 4%OTC. Gel:
Administer undiluted. Rate: Administer0.5%OTC, 2.5%OTC. Jelly: 2%. Liquid: 5%. Oint-
loading dose over 2–3 min. Follow by IV con-ment: 5%. Transdermal system: 5% patch.
tinuous infusion.Cost: $189.98/box of 30 patches. Solution:

● Continuous Infusion: Diluent: Lidocaine4%. Spray: 10%. Viscous solution: 2%. In
vials need to be further diluted. Dilute 2 g ofcombination with: prilocaine (as EMLA
lidocaine in 250 ml or 500 ml of D5W orcream, Oraquix); with tetracaine (Synera); with
0.9% NaCl. Admixed infusion stable for 24 hrbupivacaine (Duocaine); with epinephrine (Li-
at room temperature. Premixed infusions aredoSite).
already diluted and ready to use. Concen-
tration: 4–8 mg/ml. Rate: See Route/Dos-NURSING IMPLICATIONS
age section. Administer via infusion pump for

Assessment accurate dose.
● Antiarrhythmic: Monitor ECG continuously

● Y-Site Compatibility: alteplase, amikacin,
and blood pressure and respiratory status aminophylline, amiodarone, argatroban, at-
frequently during administration. ropine, aztreonam, bivalirudin, bumetanide,

● Anesthetic: Assess degree of numbness of calcium chloride, calcium gluconate, cefazo-
affected part. lin, cefotaxime, cefoxitin, ceftazidime, cefti-

● Lab Test Considerations: Serum electro- zoxime, ceftriaxone, cefuroxime, chloram-
lyte levels should be monitored periodically phenicol, cimetidine, ciprofloxacin,
during prolonged therapy. cisatracurium, clindamycin, cyclosporine,

● IM administration may cause � CPK levels. daptomycin, dexamethasone sodium phos-
● Toxicity and Overdose: Serum lidocaine phate, dexmedetomidine, digoxin, diltiazem,levels should be monitored periodically dur- diphenhydramine, dobutamine, dopamine,ing prolonged or high-dose IV therapy. Ther- doxycycline, enalaprilat, epinephrine, eptifi-apeutic serum lidocaine levels range from 1.5 batide, ertapenem, erythromycin, esmolol,to 5 mcg/ml: Signs and symptoms of toxicity

etomidate, famotidine, fenoldopam, fentanyl,include confusion, excitation, blurred or
fluconazole, furosemide, gentamicin, grani-double vision, nausea, vomiting, ringing in
setron, haloperidol, heparin, hydrocortisoneears, tremors, twitching, seizures, difficulty
sodium succinate, imipenem/cilastatin, in-breathing, severe dizziness or fainting, and
amrinone, insulin, isoproterenol, ketorolac,unusually slow heart rate, If symptoms of
labetalol, levofloxacin, linezolid, lorazepam,overdose occur, stop infusion and monitor
magnesium sulfate, meperidine, methylpred-patient closely.
nisolone sodium succinate, metoclopramide,

Potential Nursing Diagnoses metoprolol, metronidazole, micafungin, mi-
Decreased cardiac output (Indications) dazolam, morphine, nafcillin, nicardipine,
Acute pain (Indications) nitroglycerin, nitroprusside, norepinephrine,

ondansetron, palonosetron, penicillin G po-Implementation
tassium, phenylephrine, phytonadione, pi-● High Alert: Lidocaine is readily absorbed
peracillin/tazobactam, potassium chloride,through mucous membranes. Inadvertent ov-
procainamide, prochlorperazine, prometha-erdosage of lidocaine jelly and spray has re-
zine, propofol, propranolol, protamine, qui-sulted in patient harm or death from neuro-
nupristin/dalfopristin, ranitidine, remifen-logic and/or cardiac toxicity. Do not exceed
tanil, sodium bicarbonate, streptokinase,recommended dosages.
tacrolimus, theophylline, ticarcillin/clavula-● Throat Spray: Ensure that gag reflex is intact

before allowing patient to drink or eat. nate, tigecycline, tirofiban, tobramycin, van-
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comycin, vasopressin, verapamil, vitamin B or needles, Arterial/venous/lumbar puncture,
complex with C, voriconazole, warfarin. Intramuscular injections, Subcutaneous injec-

● Y-Site Incompatibility: acyclovir, ampho- tions, Dermal procedures, Laser treatments,
tericin B cholesteryl sulfate complex, caspo- Circumcision. When applied to genital mucous
fungin, diazepam, ganciclovir, lansoprazole, membranes in preparation for superficial mi-
pantoprazole, phenytoin, thiopental, trimeth- nor surgery or as preparation for infiltration an-
oprim/sulfamethoxazole. esthesia.

● Infiltration: Lidocaine with epinephrine Actionmay be used to minimize systemic absorption
Produces local anesthesia by inhibiting trans-and prolong local anesthesia.
port of ions across neuronal membranes, there-

Patient/Family Teaching by preventing initiation and conduction of nor-
● May cause drowsiness and dizziness. Advise mal nerve impulses. Combination of two

patient to call for assistance during ambula- anesthetics is applied as a system consisting of a
tion and transfer. cream under an occlusive dressing. Active drug

● IM: Available in LidoPen Auto-Injector for is released into the dermal and epidermal skin
use outside the hospital setting. Advise patient layers, resulting in accumulation of local anes- Lto telephone health care professional imme- thetic in the regions of dermal pain receptors
diately if symptoms of a heart attack occur. and nerve endings. Therapeutic Effects: Anes-
Do not administer unless instructed by health thetic action localized to the area of the appli-
care professional. To administer, remove cation.safety cap and place back end on thickest part

Pharmacokineticsof thigh or deltoid muscle. Press hard until
Absorption: Small amounts are systemicallyneedle prick is felt. Hold in place for 10 sec,
absorbed during 4-hr placement of EMLAthen massage area for 10 sec. Do not drive af-
system.ter administration unless absolutely nec-
Distribution: Small amounts absorbed areessary.
widely distributed and cross the placenta and● Topical: Apply Lidoderm Patch to intact
blood-brain barrier.skin to cover the most painful area. Patch may
Metabolism and Excretion: Lidocaine—be cut to smaller sizes with scissors before re-
mostly metabolized by the liver. Prilocaine—moving release liner. Clothing may be worn
metabolized by the liver and kidneys.over patch. If irritation or burning sensation
Half-life: Lidocaine—7–30 min first phase,occurs during application, remove patch un-

til irritation subsides. Wash hands after appli- 90–120 min terminal phase; Prilocaine—10–
cation; avoid contact with eyes. Dispose of 50 min.
used patch to avoid access by children or

TIME/ACTION PROFILE (local anesthesia)pets.

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION†
● Decrease in ventricular arrhythmias.

Top 15 min 3 hr 1–2 hr
● Local anesthesia.

†Following removal of occlusive dressing

Contraindications/Precautionslidocaine/prilocaine Contraindicated in: Hypersensitivity to lido-
(lye-doe-kane/pri-loe-kane) caine, prilocaine, or any other amide-type local
EMLA anesthetic; Hypersensitivity to any other product

in the formulation; Should not be applied toClassification
middle ear; Pedi: Congenital or idiopathic met-Therapeutic: anesthetics—topical/local
hemoglobinemia; Infants <6 mo who are re-

Pregnancy Category B ceiving methemoglobin-inducing agents.
Use Cautiously in: Repeated use or use on
large areas of skin (more likely to result in sys-Indications
temic absorption); Geri: Elderly, acutely ill, orProduces local anesthesia prior to minor pain-

ful procedures including: Insertion of cannulae debilitated patients (increased risk of absorp-

� = Canadian drug name.
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tion and systemic effects); Severe liver disease; NURSING IMPLICATIONS
Any conditions associated with methemoglobi- Assessmentnemia (including glucose-6-phosphate dehy-

● Assess application site for open wounds. Ap-drogenase deficiency); Pedi: Neonates and chil-
ply only to intact skin.dren <20 kg or 37 weeks gestation (area/

● Assess application site for anesthesia follow-duration of treatment should be limited); Lac-
ing removal of system and prior to pro-tation.
cedure.

Adverse Reactions/Side Effects
Potential Nursing DiagnosisLocal: blanching, redness, alteration in temper-
Acute pain (Indications)ature sensation, edema, itching, rash. Misc: al-

lergic reactions including ANAPHYLAXIS. Implementation
● Topical: When used for minor dermal pro-Interactions

cedures (venipuncture, IV cannulation, arte-Drug-Drug: Concurrent use with class I anti-
rial puncture, lumbar puncture), apply thearrhythmics including tocainide and mexi-
2.5-g tube of cream (1/2 of the 5-g tube) toletine may result in adverse cardiovascular ef-
each 2 in. by 2 in. area of skin in a thick layerfects. Concurrent use with other local
at the site of the impending procedure. Re-anesthetics may result in � toxicity. Concur-
move the center cutout piece from an occlu-rent use with sulfonamides in children � the
sive dressing (supplied with the 5-g tube) andrisk of methemoglobinemia (avoid concurrent
peel the paper liner from the paper-frameduse in children <12 mo).
dressing. Cover the lidocaine/prilocaineRoute/Dosage cream so that there is a thick layer of cream

Topical (Adults and Children): Minor der- underneath the occlusive dressing. Do not
mal procedures including venipuncture and spread out or rub in the cream. Smooth theIV cannulation—2.5 g (1/2 of the 5-g tube) ap- dressing edges carefully and ensure it is se-plied to 20–25 cm2 (2 in by 2 in) area of skin, cure to avoid leakage. Remove the papercovered with an occlusive dressing applied for frame and mark the time of application on theat least 1 hr. Major dermal procedures includ-

occlusive dressing. Lidocaine/prilocaineing split-thickness skin graft harvesting—2
cream must be applied at least 1 hr beforeg/10 cm2 area of skin, covered with an occlusive
the start of a minor dermal procedure (veni-dressing for at least 2 hr. Adult male genital
puncture, IV cannulation). Anesthesia may beskin—as an adjunct prior to local anesthetic
more profound with 90 min–2 hr applica-infiltration, apply a thick layer (1 g/10 cm2) to
tion. Remove the occlusive dressing and wipeskin surface for 15 min; local infiltration anes-
off the lidocaine/prilocaine cream. Clean thethesia should be performedimmediately after
entire area with antiseptic solution and pre-removal of cream. Adult female genital mu-
pare the patient for the procedure.cous membranes—apply a thick layer (5–log)

● For major dermal procedures (skin graft har-for 5–10 min.
vesting), follow the same procedure usingTopical (Children 7–12 yr and >20 kg):
larger amounts of lidocaine/prilocaineDose should not exceed 20 g over more than
cream and the appropriate-size occlusive200 cm2 for more than 4 hr.
dressing. Lidocaine/prilocaine cream mustTopical (Children 1–6 yr and >10 kg):
be applied at least 2 hr before major dermalDose should not exceed 10 g over more than
procedures.100 cm2 for more than 4 hr.

Topical (Children 3 mo–12 mo and >5 Patient/Family Teaching
kg): Dose should not exceed 2 g over more than ● Explain the purpose of cream and occlusive
20 cm2 for more than 4 hr. dressing to patient and parents. Inform the
Topical (Children 0–3 mo or <5 kg): Dose patient that lidocaine/prilocaine cream may
should not exceed 1 g over more than 10 cm2 for block all sensations in the treated skin. Cau-
more than 1 hr. tion patient to avoid trauma to the area from

scratching, rubbing, or exposure to extremeAvailability (generic available)
heat or cold temperatures until all sensationCream: 2.5% lidocaine with 2.5% prilocaine in

5- and 30-g tubes. has returned.
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Adverse Reactions/Side Effects● Home Care Issues: Instruct patient or par-
All adverse reactions except dermatologic areent in proper application. Provide a diagram
signs of systemic absorption and toxicity.of location for application.
CNS: SEIZURES, headache. CV: tachycardia. GI:Evaluation/Desired Outcomes
nausea, vomiting. Derm: contact dermatitis

● Anesthesia in the area of application.
(repeated application), local irritation.

Interactions
lindane (lin-dane) Drug-Drug: Concurrent use of medications
gamma benzene hexachloride, that lower seizure threshold (may � risk
�GBH, G-Well, �Hexit, �PMS Lin- of seizures). Simultaneous topical use of skin,
dane, Scabene scalp, or hair products may increase systemic

absorption.Classification
Therapeutic: pediculocides, scabicides Route/Dosage

ScabiesPregnancy Category B
Topical (Adults and Children >1 month): L
1% lotion applied to all skin surfaces from neckIndications
to toes; wash off 6 hr after application in infants,Second-line treatment of parasitic arthropod in-
after 6–8 hr in children or after 8–12 hr infestation (scabies and head, body, and crab
adults; may require a 2nd treatment 1 wk later.lice) for use only in patients who are intolerant

to or do not respond to less toxic agents. Head Lice or Crab Lice
Action Topical (Adults and Children): 15–30 ml of
Causes seizures and death in parasitic arthro- shampoo applied and lathered for 4 min; may
pods. Therapeutic Effects: Cure of infestation require a 2nd treatment 1 wk later.
by parasitic arthropods. Availability (generic available)
Pharmacokinetics Lotion: 1%. Shampoo: 1%.
Absorption: Significant systemic absorption
(9–13%) greater with topical application to NURSING IMPLICATIONS
damaged skin. AssessmentDistribution: Stored in fat.

● Assess skin and hair for signs of infestationMetabolism and Excretion: Metabolized by
before and after treatment.the liver.

● Examine family members and close contactsHalf-life: 17–22 hr (infants and children).
for infestation. When used in treatment of
pediculosis pubis or scabies, sexual partnersTIME/ACTION PROFILE (antiparasitic
should receive concurrent prophylacticaction)
therapy.

ROUTE ONSET PEAK DURATION Potential Nursing Diagnoses
Top rapid 6 hr 190 min Risk for impaired skin integrity (Indications)

ImplementationContraindications/Precautions
● Due to serious side effects, no more than 2 ozContraindicated in: Hypersensitivity; Areas of

may be dispensed at a time and no refills areskin rash, abrasion, or inflammation (absorp-
allowed.tion is increased); History of seizures; Lactation;

● Topical: When applying medication to an-Premature neonates (increased risk of CNS tox-
other person, wear gloves to prevent systemicicity).
absorption.Use Cautiously in: Pregnancy (do not exceed

● Do not apply to open wounds (scratches,recommended dose; do not use >2 courses of
cuts, sores on skin or scalp) to minimize sys-therapy); Children ≤2 yr, geriatric patients, pa-

tients with skin conditions (increased risk of temic absorption. Avoid contact with the eyes.
systemic absorption and CNS side effects). If eye contact occurs, flush thoroughly with

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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water and notify physician or other health the absence of infestation. Emphasize need to
avoid contact with eyes.care professional.

● Pedi: Advise parents to monitor young chil-● Institute appropriate isolation techniques.
dren closely for evidence of CNS toxicity (sei-● Lotion: Instruct patient to bathe with soap
zures, dizziness, clumsiness, fast heartbeat,and water. Dry skin well and allow to cool be-
muscle cramps, nervousness, restlessness, ir-fore application. Apply lotion in amount suffi-
ritability, nausea, vomiting) during and im-cient to cover entire body surface with a thin
mediately after treatment.film from neck down (60 ml for an adult).

● Pedi: Cover hands of young children to pre-Leave medication on for an age-appropriate
vent accidental ingestion from thumbsucking.time frame (see Route/Dosage), then remove

Evaluation/Desired Outcomesby washing. If rash, burning, or itching devel-
● Resolution of signs of infestation with scabiesops, wash off medication and notify physician

or lice.or other health care professional.
● Shampoo: Use a sufficient amount of sham-

poo to wet hair and scalp (30 ml for short linezolid (li-nez-o-lid)hair, 45 ml for medium hair, 60 ml for long
Zyvoxhair). Rub thoroughly into hair and scalp and

leave in place for 4 min. Then use enough wa- Classification
Therapeutic: anti-infectivester to work up a good lather; follow with thor-
Pharmacologic: oxazolidinonesough rinsing and drying. If applied in shower

or bath, do not let shampoo run down on oth-
Pregnancy Category C

er parts of body or into water in which patient
is sitting. When hair is dry, use fine-toothed Indicationscomb to remove remaining nits or nit shells. Treatment of: Infections caused by vancomycin-
Shampoo may also be used on combs and resistant Enterococcus faecium, Nosocomial
brushes to prevent spread of infestation. pneumonia caused by S. aureus (methicillin-

susceptible and -resistant strains), ComplicatedPatient/Family Teaching
skin/skin structure infections caused by S. au-● Instruct patient on application technique and
reus (methicillin-susceptible and -resistantprovide with a medication guide. Patient
strains), Streptococcus pyogenes or S. agalac-should repeat therapy only at the recommen-
tiae (including diabetic foot infections), Un-dation of health care professional. Discuss
complicated skin/skin structure infectionshygienic measures to prevent and to control
caused by Staphylococcus aureus (methicillin-infestation. Discuss potential for infectious
susceptible and -resistant strains), Streptococ-contacts with patient. Explain why household
cus pyogenes, Community-acquired pneumo-members should be examined and sexual
nia caused by Streptococcus pneumoniaepartners treated simultaneously.
(including multi-drug resistant strains) or

● Instruct patient to wash all recently worn
Staphylococcus aureus (methicillin-suscepti-clothing and used bed linens and towels in
ble strains only).very hot water or to dry clean to prevent
Actionreinfestation or spreading.
Inhibits bacterial protein synthesis at the level of● Instruct patient not to apply other oils or
the 23S ribosome of the 50S subunit. Thera-creams during therapy; these increase the ab-
peutic Effects: Bactericidal action againstsorption of lindane and may lead to toxicity.
streptococci; bacteriostatic action against enter-● Explain to patient that itching may persist af-
ococci and staphylococci.ter treatment; consult health care profession-

al about use of topical hydrocortisone or sys- Pharmacokinetics
temic antihistamines. Absorption: Rapidly and extensively (100%)

● Advise patient that eyelashes can be treated by absorbed following oral administration.
applying petroleum jelly 3 times/day for 1 wk. Distribution: Readily distributes to well-per-

● Instruct patient not to reapply sooner than 1 fused tissues.
wk if live mites appear. Metabolism and Excretion: 65% metabo-

● Shampoo: Advise patient that shampoo lized, mostly by the liver; 30% excreted un-
should not be used as a regular shampoo in changed by the kidneys.
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Half-life: 6.4 hr. pre-term neonates may initially receive 10 mg/
kg every 12 hr).

TIME/ACTION PROFILE
Uncomplicated Skin/Skin Structure In-
fectionsROUTE ONSET PEAK DURATION
PO (Adults): 400 mg q 12 hr for 10–14 days.PO rapid 1–2 hr 12 hr
PO, IV (Children 5–11 yr): 10 mg/kg everyIV rapid end of in- 12 hr

fusion 12 hr for 10–14 days.
PO, IV (Children <5 yr): 10 mg/kg every 8 hr

Contraindications/Precautions for 10–14 days (in the first week of life, pre-
Contraindicated in: Hypersensitivity; Phenyl- term neonates may initially receive 10 mg/kg ev-
ketonuria (suspension contains aspartame). ery 12 hr).
Use Cautiously in: Thrombocytopenia, con- Availabilitycurrent use of antiplatelet agents or bleeding di- Oral suspension (orange): 20 mg/ml. Tab-
athesis (platelet counts should be monitored lets: 400 mg, 600 mg. Cost: 600 mg
more frequently); OB: Pregnancy or lactation $2,213.46/30. Premixed infusion: 200 mg/
(safety not established). L100 ml, 400 mg/200 ml, 600 mg/300 ml.
Adverse Reactions/Side Effects

NURSING IMPLICATIONSCV: headache, insomnia. GI: PSEUDOMEMBRANOUS
COLITIS, diarrhea, increased liver function tests, Assessment
nausea, taste alteration, vomiting. F and E: lac-

● Assess for infection (vital signs; appearance
tic acidosis. Hemat: thrombocytopenia. Neu- of wound, sputum, urine, and stool; WBC) at
ro: optic neuropathy, peripheral neuropathy. beginning of and during therapy.
Interactions ● Obtain specimens for culture and sensitivity

prior to initiating therapy. First dose may beDrug-Drug: Linezolid has monoamine oxidase
given before receiving.inhibitory properties; response to indirect-

● May cause lactic acidosis. Notify health careacting sympathomimetics, vasopressors,
professional if recurrent nausea and vomit-SSRIs or dopaminergic agents may be �. In-
ing, unexplained acidosis or low bicarbonateitial doses of adrenergics such as dopamine
levels occur.or epinephrine should be � and carefully ti-

● Monitor visual function in patients receivingtrated.
linezolid for ≥3 months or who report visualDrug-Food: Because of monoamine oxidase
symptoms (changes in acuity or color vision,inhibitory properties, consumption of large
blurred vision, visual field defect) regardlessamounts of foods or beverages containing tyra-
of length of therapy. If optic neuropathy oc-mine should be avoided (� risk of pressor re-
curs therapy should be reconsidered.sponse. See Appendix L).

● Pseudomembranous Colitis: Assess bowel
Route/Dosage status (bowel sounds, frequency and consis-

tency of stools, presence of blood in stools)Vancomycin-Resistant Enterococcus fae-
during therapy.cium Infections

● Lab Test Considerations: May causePO, IV (Adults): 600 mg every 12 hr for 14–28
bone marrow suppression, anemia, leukope-days.
nia, pancytopenia. Monitor CBC and plateletPO, IV (Children birth–11 yr): (in the first
count weekly, especially in patients who areweek of life, pre-term neonates may initially re-
at risk for increased bleeding, who have pre-ceive 10 mg/kg every 12 hr).
existing bone marrow suppression, who re-

Pneumonia, Complicated Skin/Skin ceive concurrent medications that may cause
Structure Infections myelosuppression, or who may require >2
PO, IV (Adults): 600 mg every 12 hr for 10–14 weeks of therapy. Discontinue therapy if bone
days. marrow suppression occurs or worsens.
PO, IV (Children birth–11 yr): 10 mg/kg ev- ● May cause � AST, ALT, LDH, alkaline phos-
ery 8 hr for 10–14 days (in the first week of life, phatase and BUN.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



754 lithium

Potential Nursing Diagnoses quinupristin/dalfopristin, ranitidine, remi-
Risk for infection (Indications) fentanil, sodium bicarbonate, sufentanil, ta-

crolimus, theophylline, ticarcillin/clavula-Implementation
nate, tigecycline, tirofiban, tobramycin,● Dose adjustment is not necessary when
trimethoprim/sulfamethoxazole, vancomy-switching from IV to oral dose.
cin, vasopressin, vecuronium, verapamil, vin-● PO: May be administered with or without

food. cristine, voriconazole, zidovudine.
● Before using oral solution gently invert 3–5 ● Y-Site Incompatibility: amphotericin B,

times to mix; do not shake. Store at room chlorpromazine, diazepam, pantoprazole,
temperature. pentamidine, phenytoin.
IV Administration Patient/Family Teaching

● Intermittent Infusion: Diluent: Premixed ● Advise patients taking oral linezolid to take as
infusions are already diluted and ready to directed, for full course of therapy, even if
use. Solution is yellowish in color which may feeling better. Take missed doses as soon as
intensify over time without affecting its poten- remembered unless almost time for next
cy. Concentration: 2 mg/ml. Rate: Infuse dose; do not double dose.over 30–120 minutes. Flush line before and

● Instruct patient to avoid large quantities ofafter infusion.
foods or beverages containing tyramine (see

● Y-Site Compatibility: acyclovir, alfentanil,
Appendix L). May cause hypertensive re-amikacin, aminophylline, amiodarone, ampi-
sponse.cillin, ampicillin/sulbactam, anidulafungin,

● Instruct patient to notify health care profes-aztreonam, buprenorphine, butorphanol, bu-
sional if patient has a history of hypertensionmetanide, calcium chloride, calcium gluco-
and before patient takes other Rx, OTC, ornate, carboplatin, caspofungin, cefazolin, ce-
herbal products, especially cold remedies,fepime, cefotaxime, cefoxitin, ceftazidime,

ceftizoxime, ceftriaxone, cefuroxime, chlor- decongestants, or antidepressants.
amphenicol, cimetidine, ciprofloxacin, cisa- ● Advise patient to notify health care profes-
tracurium, cisplatin, clindamycin, cyclophos- sional if no improvement is seen in a few
phamide, cyclosporine, cytarabine, dapto- days.
mycin, dexamethasone sodium phosphate,

Evaluation/Desired Outcomesdexmedetomidine, digoxin, diltiazem, di-
● Resolution of signs and symptoms of infec-phenhydramine, dobutamine, dolasetron,

tion. Length of time for complete resolutiondopamine, dexmedetomidinedoxorubicin,
depends on organism and site of infection.doxycycline, droperidol, enalaprilat, epi-

nephrine, ertapenem, esmolol, dexmedetom-
idineetoposide phosphate, famotidine, fenol- liothyronine, See THYROID
dopam, fentanyl, fluconazole, fluorouracil, PREPARATIONS.
furosemide, ganciclovir, gemcitabine, genta-
micin, granisetron, haloperidol, heparin, hy-
dralazine, hydrocortisone, hydromorphone, liotrix, See THYROIDimipenem/cilastatin, insulin, isoproterenol,

PREPARATIONS.ketorolac, labetalol, leucovorin, levofloxacin,
lidocaine, lorazepam, magnesium sulfate,
mannitol, meperidine, meropenem, metho-

lisinopril, See ANGIOTENSIN-trexate, methylprednisolone, metoclopram-
CONVERTING ENZYME (ACE)ide, metoprolol, metronidazole, midazolam,

milrinone, morphine, nafcillin, nalbuphine, INHIBITORS.
naloxone, nicardipine, nitroglycerin, nitro-
prusside, norepinephrine, ondansetron, pa-
clitaxel, pentobarbital, phenobarbital, palo- lithium (lith-ee-um)nosetron, pancuronium, phenylephrine,

�Carbolith, �Duralith, Eskalith,piperacillin/tazobactam, potassium chloride,
�Lithizine, Lithobidpotassium phosphate, procainamide, pro-

chlorperazine, promethazine, propranolol,
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cia, diminished sensation, pruritus. Endo: hy-Classification
pothyroidism, goiter, hyperglycemia, hyperthy-Therapeutic: mood stabilizers
roidism. F and E: hyponatremia. Hemat:
leukocytosis. Metab: weight gain. MS: musclePregnancy Category D
weakness, hyperirritability, rigidity. Neuro:
tremors.Indications

Manic episodes of manic depressive illness Interactions
(treatment, maintenance, prophylaxis). Drug-Drug: May prolong the action of neuro-

muscular blocking agents. � risk of neuro-Action
logic toxicity with haloperidol or molindone.Alters cation transport in nerve and muscle. May
Diuretics, methyldopa, probenecid, fluox-also influence reuptake of neurotransmitters.
etine, and NSAIDs may � risk of toxicity.Therapeutic Effects: Prevents/decreases inci-
Blood levels may be � by ACE inhibitors.dence of acute manic episodes.
Lithium may �effects of chlorpromazine.Pharmacokinetics Chlorpromazine may mask early signs of lithi-

Absorption: Completely absorbed after oral um toxicity. Hypothyroid effects may be additive Ladministration. with potassium iodide or antithyroid
Distribution: Widely distributed into many tis- agents. Aminophylline, phenothiazines,
sues and fluids; CSF levels are 50% of plasma and drugs containing large amounts of so-
levels. Crosses the placenta; enters breast milk. dium � renal elimination and � effective-
Metabolism and Excretion: Excreted almost ness. Psyllium can � lithium levels.
entirely unchanged by the kidneys. Drug-Natural Products: Caffeine-containing
Half-life: 20–27 hr. herbs (cola nut, guarana, mate, tea, coffee)

may � lithium serum levels and efficacy.TIME/ACTION PROFILE (antimanic effects)
Drug-Food: Large changes in sodium intake
may alter the renal elimination of lithium. �ROUTE ONSET PEAK DURATION
sodium intake will � renal excretion.PO, PO–ER 5–7 days 10–21 days days

Route/Dosage
Contraindications/Precautions Precise dosing is based on serum lithium levels.
Contraindicated in: Hypersensitivity; Severe 300 mg lithium carbonate contains 8–12 mEq
cardiovascular or renal disease; Dehydrated or lithium.
debilitated patients; Should be used only where PO (Adults and Children ≥12 yr): Tablets/
therapy, including blood levels, may be closely capsules—300–600 mg 3 times daily initially;
monitored; Some products contain alcohol or usual maintenance dose is 300 mg 3–4 times
tartrazine and should be avoided in patients with daily. Slow-release capsules—200–300 mg 3
known hypersensitivity or intolerance. times daily initially; increased up to 1800 mg/
Use Cautiously in: Any degree of cardiac, re- day in divided doses. Usual maintenance dose is
nal, or thyroid disease; Diabetes mellitus; Preg- 300–400 mg 3 times daily. Extended-release
nancy/Lactation: Safety not established; Geri: In- tablets—450–900 mg twice daily or 300–600
itial dosage reduction recommended. mg 3 times daily initially; usual maintenance

dose is 450 mg twice daily or 300 mg 3 timesAdverse Reactions/Side Effects
daily.CNS: SEIZURES, fatigue, headache, impaired mem-
PO (Children <12 yr): 15–20 mg (0.4–0.5ory, ataxia, sedation, confusion, dizziness,
mEq)/kg/day in 2–3 divided doses; dosage maydrowsiness, psychomotor retardation, rest-
be adjusted weekly.lessness, stupor. EENT: aphasia, blurred vision,

dysarthria, tinnitus. CV: ARRHYTHMIAS, ECG Availability (generic available)
changes, edema, hypotension. GI: abdominal Capsules: 150 mg, 300 mg, 600 mg. Cost:
pain, anorexia, bloating, diarrhea, nausea, dry Generic—150 mg $18.88/100, 300 mg
mouth, metallic taste. GU: polyuria, glycosuria, $17.77/100, 600 mg $42.30/100—$0. Tab-
nephrogenic diabetes insipidus, renal toxicity. lets: 300 mg. Controlled-release tablets:
Derm: acneiform eruption, folliculitis, alope- 300 mg, 450 mg. Cost: Generic—300 mg

� = Canadian drug name.
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$39.97/100, 450 mg $48.32/100. Slow-re- ities requiring alertness until response to
lease tablets: 300 mg. Syrup: 300 mg (8 mEq medication is known.
lithium)/5 ml. Cost: $60.00/500 ml. ● Advise patient that psychotherapy is beneficial

in improving coping skills.
NURSING IMPLICATIONS

● Low sodium levels may predispose patient to
toxicity. Advise patient to drink 2000–3000Assessment
ml fluid each day and eat a diet with consis-● Assess mental status (orientation, mood, be-
tent and moderate sodium intake. Excessivehavior) initially and periodically. Assess man-
amounts of coffee, tea, and cola should beic symptoms with Young Mania Rating Scale

(YMRS) at baseline and periodically through avoided because of diuretic effect. Avoid ac-
treatment in patients with mania. Initiate sui- tivities that cause excess sodium loss (heavy
cide precautions if indicated. exertion, exercise in hot weather, saunas).

● Monitor intake and output ratios. Report sig- Notify health care professional of fever, vom-
nificant changes in totals. Unless contraindi- iting, and diarrhea, which also cause sodium
cated, fluid intake of at least 2000–3000 ml/ loss.
day should be maintained. Weight should also ● Advise patient that weight gain may occur. Re-
be monitored at least every 3 mo. view principles of a low-calorie diet.

● Lab Test Considerations: Evaluate renal
● Instruct patient to consult health care profes-

and thyroid function, WBC with differential, sional before taking OTC medications or her-
serum electrolytes, and glucose periodically bal products concurrently with this therapy.
during therapy.

● Advise patient to use contraception and to
● Lab Test Considerations: EKG for pa- consult health care professional if pregnancytients >50 years old.

is suspected.
● Toxicity and Overdose: Monitor serum

● Review side effects and symptoms of toxicitylithium levels twice weekly during initiation of
with patient. Instruct patient to stop medica-therapy and every 2–3 mo during chronic
tion and report signs of toxicity to health caretherapy. Draw blood samples in the morning
professional promptly.immediately before next dose. Therapeutic

● Explain to patients with cardiovascular dis-levels range from 0.5 to 1.5 mEq/L: Assess pa-
ease or over 40 yr of age the need for ECGtient for signs and symptoms of lithium toxici-
evaluation before and periodically duringty (vomiting, diarrhea, slurred speech, de-
therapy. Patient should inform health carecreased coordination, drowsiness, muscle
professional if fainting, irregular pulse, orweakness, or twitching). If these occur, re-

port before administering next dose. difficulty breathing occurs.
● Emphasize the importance of periodic labPotential Nursing Diagnoses

tests to monitor for lithium toxicity.Disturbed thought process (Indications)
Ineffective coping (Indications) Evaluation/Desired Outcomes
Imbalanced nutrition: risk for more than body ● Resolution of the symptoms of mania (hyper-
requirements (Side Effects) activity, pressured speech, poor judgment,

need for little sleep).Implementation
● Do not confuse Lithobid (lithium) with ● Decreased incidence of mood swings in bipo-

Levbid (hyoscyamine). lar disorders.
● PO: Administer with food or milk to minimize ● Improved affect in unipolar disorders. Im-

GI irritation. Extended-release preparations provement in condition may require 1–3 wk.
should be swallowed whole; do not break, ● Remission of depressive symptoms.
crush, or chew.

Patient/Family Teaching
loperamide (loe-per-a-mide)

● Instruct patient to take medication as direct-
Diar-aid Caplets, Imodium, Imodi-ed, even if feeling well. Take missed doses as
um A-D, Kaopectate II Caplets,soon as remembered unless within 2 hr of
Maalox Antidiarrheal Caplets,next dose (6 hr if extended release).
Neo-Diaral, Pepto Diarrhea● Lithium may cause dizziness or drowsiness.

Caution patient to avoid driving or other activ- Control
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Interactions
Classification Drug-Drug: � CNS depression with otherTherapeutic: antidiarrheals

CNS depressants, including alcohol, anti-
histamines, opioid analgesics, and seda-Pregnancy Category B
tive/hypnotics. � anticholinergic properties
with other drugs having anticholinergicIndications
properties, including antidepressants andAdjunctive therapy of acute diarrhea. Chronic
antihistamines.diarrhea associated with inflammatory bowel
Drug-Natural Products: Kava kava, valeri-disease. Decreases the volume of ileostomy
an, skullcap, chamomile, or hops can �drainage.
CNS depression.

Action
Route/DosageInhibits peristalsis and prolongs transit time by
PO (Adults): 4 mg initially, then 2 mg aftera direct effect on nerves in the intestinal muscle
each loose stool. Maintenance dose usually 4–8wall. Reduces fecal volume, increases fecal vis-
mg/day in divided doses (not to exceed 8 mg/cosity and bulk while diminishing loss of fluid Lday for OTC use or 16 mg/day for Rx use).and electrolytes. Therapeutic Effects: Relief of
PO (Children 9–11 yr or 30–47 kg): 2 mgdiarrhea. initially; then 1 mg after each loose stool (not to

Pharmacokinetics exceed 6 mg/24 hr; OTC use should not exceed
Absorption: Not well absorbed following oral 2 days).
administration. PO (Children 6–8 yr or 24–30 kg): 1 mg ini-

tially, then 1 mg after each loose stool (not toDistribution: Unknown. Does not cross the
exceed 4 mg/24 hr; OTC use should not exceedblood-brain barrier.
2 days).Protein Binding: 97%.

Metabolism and Excretion: Metabolized par- Availability (generic available)
tially by the liver, undergoes enterohepatic re- Tablets: 2 mgOTC. Capsules: 2 mg. Liquid
circulation; 30% eliminated in the feces. Mini- (mint): 1 mg/5 mlOTC. In combination with:
mal excretion in the urine. simethicone (Immodium AdvancedOTC, see Ap-
Half-life: 10.8 hr. pendix B).

TIME/ACTION PROFILE (relief of diarrhea) NURSING IMPLICATIONS
ROUTE ONSET PEAK DURATION Assessment

● Assess frequency and consistency of stoolsPO 1 hr 2.5–5 hr 10 hr
and bowel sounds prior to and during
therapy.Contraindications/Precautions

● Assess fluid and electrolyte balance and skinContraindicated in: Hypersensitivity; Patients
turgor for dehydration.in whom constipation must be avoided; Abdomi-

nal pain of unknown cause, especially if associ- Potential Nursing Diagnoses
ated with fever; Alcohol intolerance (liquid Diarrhea (Indications)
only). Risk for injury (Side Effects)
Use Cautiously in: Hepatic dysfunction; Geri: Implementation
Increased sensitivity to effects; OB, Pedi: Preg-

● PO: Administer with clear fluids to help pre-
nancy, lactation, or children <2 yr (safety not vent dehydration, which may accompany di-
established). arrhea.
Adverse Reactions/Side Effects Patient/Family Teaching
CNS: drowsiness, dizziness. GI: constipation,

● Instruct patient to take medication as direct-
abdominal pain/distention/discomfort, dry ed. Do not take missed doses, and do not
mouth, nausea, vomiting. Misc: allergic reac- double doses. In acute diarrhea, medication
tions. may be ordered after each unformed stool.

� = Canadian drug name.
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Advise patient not to exceed the maximum Protein Binding: Lopinavir—98–99 %
bound to plasma proteins.number of doses.
Metabolism and Excretion: Lopinavir—● May cause drowsiness. Advise patient to avoid
completely metabolized in the liver by cyto-driving or other activities requiring alertness
chrome P450 P3A (CY P450 P3A); ritonavir is auntil response to drug is known.
potent inhibitor of this enzyme. Ritonavir—● Advise patient that frequent mouth rinses,
highly metabolized by the liver (by CY P450 P3Agood oral hygiene, and sugarless gum or can-
and CY P2D6 enzymes); one metabolite has an-dy may relieve dry mouth.
tiretroviral activity; 3.5% excreted unchanged in

● Caution patient to avoid using alcohol and
urine.other CNS depressants concurrently with this
Half-life: Lopinavir—5–6 hr; ritonavir—3–medication.
5 hr.

● Instruct patient to notify health care profes-
sional if diarrhea persists or if fever, abdomi- TIME/ACTION PROFILE (blood levels)
nal pain, or distention occurs.

ROUTE ONSET PEAK DURATIONEvaluation/Desired Outcomes
Lopinavir PO rapid 4 hr 12 hr● Decrease in diarrhea.
Ritonavir PO rapid 4 hr* 12 hr

● In acute diarrhea, treatment should be dis-
*Non-fastingcontinued if no improvement is seen in 48 hr.

● In chronic diarrhea, if no improvement has Contraindications/Precautions
occurred after at least 10 days of treatment Contraindicated in: Hypersensitivity; Concur-
with maximum dose, loperamide is unlikely rent use of dihydroergotamine, ergotamine, er-
to be effective. gonovine, flecainide, methylergonovine, midaz-

olam, pimozide, propafenone, amiodaroneand
triazolam, which are highly dependent on CYlopinavir/ritonavir P3A or CY P2D6 for metabolism and for which

(loe-pin-a-veer/ri-toe-na-veer) � blood levels may result in serious and/or
Kaletra life-threatening events; Concurrent use with si-

mastatin, lovastatin, St. John’s wort (hypericumClassification
perforatum) is not recommended; Hypersensi-Therapeutic: antiretrovirals
tivity or intolerance to alcohol or castor oilPharmacologic: protease inhibitors, meta-

bolic inhibitors (present in capsules and liquid).
Use Cautiously in: Known alcohol intolerance

Pregnancy Category C (oral solution contains alcohol); Concurrent
use with atorvastatin (may increase risk of rhab-

Indications domyolysis); Concurrent use of antiarrhythmics
HIV infection (with other antiretrovirals). including lidocaine and quinidine (therapeutic

blood level monitoring recommended); Con-Action
current use of anticonvulsants including car-Lopinavir: Inhibits HIV viral protease. Ritona-
bamazepine, phenobarbital or phenytoin (mayvir: Although ritonavir has antiretroviral activity
decrease effectiveness of lopinavir); Concurrentof its own (inhibits the action of HIV protease
use of dihydropyridine calcium channel block-and prevents the cleavage of viral polyproteins),
ers including felodipine, nifedipine and nicardi-it is combined with lopinavir to inhibit the me-
pine (clinical monitoring recommended due totabolism of lopinavir thus increasing its plasma
increased levels of calcium channel blocker);levels. Therapeutic Effects: Increased CD4
Impaired hepatic function, history of hepatitiscell counts and decreased viral load with subse-
(for ritonavir content); OB: Pregnancy or lacta-quent slowed progression of HIV infection and
tion (safety not established; breastfeeding notits sequelae.
recommended in HIV-infected patients).

Pharmacokinetics Exercise Extreme Caution in: Concurrent
Absorption: Well absorbed following oral ad- use with sildenafil, vardenafil or tadalafil should
ministration; food enhances absorption. be undertaken with extreme caution and may
Distribution: Ritonavir—poor CNS pene- result in hypotension, syncope, visual changes
tration. and prolonged erection.
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Adverse Reactions/Side Effects done may need to be �). May � levels and
CNS: headache, insomnia, weakness. GI: diar- contraceptive efficacy of some estrogen-based
rhea (� in children), abdominal pain, nausea, hormonal contraceptives including ethinyl
pancreatitis, taste aversion (in children), vomit- estradiol (alternative or additional methods of
ing (� in children). Derm: rash. contraception recommended). � levels of flu-

ticasone by inhalation; avoid concurrent use.Interactions
Drug-Natural Products: Concurrent use withDrug-Drug: Concurrent use of flecainide,
St. John’s wort may � levels and beneficial ef-amiodarone, propafenone, dihydroergo-
fect of lopinavir/ritonavir.tamine, ergonovine, ergotamine, methy-

lergonovine, pimozide, midazolam, and Route/Dosage
triazolam, is contraindicated because of the PO (Adults and Children >40 kg): 400/100
risk of potentially serious, life-threatening drug mg (3 capsules or 5 ml oral solution) twice dai-
interactions. Concurrent use with sildenafil, ly or may be given as a single daily dose of 800/
vardenafil or tadalafil should be undertaken 200 mg (6 capsules or 10 ml oral solution); sin-
with extreme caution and may result in hypoten- gle dose approved for adults only.
sion, syncope, visual changes and prolonged PO (Children 15–40 kg): 10 mg/kg lopinavir L
erection (dose reduction of sildenafil to 25 mg content twice daily.
every 48 hr with monitoring recommended). PO (Children 7–15 kg): 12 mg/kg lopinavir
Concurrent use with rifampin � effectiveness content twice daily.
of antiretroviral therapy and should not be un-

With Concurrent Efavirenz or Nevirapinedertaken. Should not be used concurrently with
simvastatin or lovastatin due to � risk of PO (Adults and Children >40 kg): 533/133
rhabdomyolysis; similar risk exists for atorvas- mg (4 capsules or 6.5 ml oral solution) twice
tatin (use lowest possible dose with careful daily.
monitoring). Concurrent use with efavirenz or PO (Children 15–50 kg): 11 mg/kg lopinavir
nevirapine � lopinavir/ritonavir levels and content twice daily.
effectiveness; dose increase may be necessary. PO (Children 7–15 kg): 13 mg/kg lopinavir
Delavirdine � lopinavir levels. � levels of content twice daily.
lidocaine and quinidine (blood level moni- Availabilitytoring recommended). Concurrent use of anti- Capsules: 133.3 mg lopinavir/33 mg ritonavir.convulsants including carbamazepine, phe- Oral solution (cotton candy or vanilla): 80nobarbital, or phenytoin may � mg lopinavir/20 mg ritonavir per ml (containseffectiveness of lopinavir. � levels of dihydro- 42.4% alcohol) in 60-ml bottles.pyridine calcium channel blockers includ-
ing felodipine, nifedipine, and nicardipine NURSING IMPLICATIONS
(clinical monitoring recommended). May alter
levels and effectiveness of warfarin. � levels Assessment
of clarithromycin (dose reduction recom- ● Assess for change in severity of HIV symptoms
mended for patients with CCr ≤60 ml/min. � and for symptoms of opportunistic infections
blood levels of itraconazole and ketocona- during therapy.
zole (high antifungal doses not recommend- ● Assess patient for signs of pancreatitis (nau-
ed). � levels of rifabutin (dose reduction rec- sea, vomiting, abdominal pain, increased se-
ommended). � blood levels of atovaquone rum lipase or amylase) periodically during
(may require dosage increase). Dexametha- therapy. May require discontinuation of
sone � blood levels and may � effectiveness therapy.
of lopinavir. Oral solution contains alcohol may ● Lab Test Considerations: Monitor viral
produce intolerance when administered with load and CD4 counts regularly during
disulfiram or metronidazole. May � levels therapy.
and risk of toxicity with immunosuppressant in- ● Monitor triglyceride and cholesterol levels
cluding cyclosporine or tacrolimus (blood prior to initiating therapy and periodically
level monitoring recommended). May � levels during therapy.
and effects of methadone (dose of metha- ● May cause hyperglycemia.

� = Canadian drug name.
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● May cause � serum AST, ALT, GGT, and total potension, visual changes, sustained erec-
tion). Notify health care professional prompt-bilirubin concentrations.
ly if these occur.Potential Nursing Diagnosis

● Inform patient that redistribution and accu-Risk for infection (Indications)
mulation of body fat may occur causing cen-Noncompliance (Patient/Family Teaching)
tral obesity, dorsocervical fat enlargement

Implementation (buffalo hump), peripheral wasting, breast
● Do not confuse with Kaletra (lopinavir/rito- enlargement, and cushingoid appearance.

navir) with Keppra (levetiracetam). The cause and long-term effects are not
● Patients taking concurrent didanosine should known.

take didanosine 1 hr before or 2 hr after tak- ● Instruct patient to notify health care profes-
ing lopinavir/ritonavir. sional if pregnancy is planned or suspected of

● PO: Administer with food to enhance ab- if breastfeeding an infant.
sorption. ● Emphasize the importance of regular follow-

● Oral solution is light yellow to orange. up exams and blood counts to determine
● Capsules and oral solution are stable if refrig- progress and monitor for side effects.

erated until expiration date on label or 2 Evaluation/Desired Outcomes
months at room temperature.

● Delayed progression of AIDS and decreased
Patient/Family Teaching opportunistic infections in patients with HIV.
● Emphasize the importance of taking lopina- ● Decrease in viral load and improvement in

vir/ritonavir as directed, at evenly spaced CD4 cell counts.
times throughout day. Do not take more than
prescribed amount, and do not stop taking

loratadine (lor-a-ta-deen)this or other antiretrovirals without consult-
Alavert, Claritin, Claritin 24–Houring health care professional. Take missed

doses as soon as remembered; do not double Allergy, Claritin Hives Relief, Chil-
doses. dren’s Loratidine, Claritin Redi-

● Instruct patient that lopinavir/ritonavir tabs, Clear-Atadine, Dimetapp
should not be shared with others. Children’s ND Non-Drowsy Aller-

● Advise patient to avoid taking other medica- gy, Non-Drowsy Allergy Relief for
tions, Rx, OTC, or herbal products, especially Kids, Tavist ND
St. John’s wort, without consulting health

Classificationcare professional.
Therapeutic: antihistamines

● Inform patient that lopinavir/ritonavir does
not cure AIDS or prevent associated or op- Pregnancy Category B
portunistic infections. Lopinavir/ritonavir
does not reduce the risk of transmission of Indications
HIV to others through sexual contact or blood Relief of symptoms of seasonal allergies. Man-
contamination. Caution patient to use a con- agement of chronic idiopathic urticaria. Man-
dom during sexual contact and to avoid shar- agement of hives.
ing needles or donating blood to prevent

Actionspreading the AIDS virus to others. Advise pa-
Blocks peripheral effects of histamine releasedtient that the long-term effects of lopinavir/ri-
during allergic reactions. Therapeutic Ef-tonavir are unknown at this time.
fects: Decreased symptoms of allergic reactions

● Inform patient that lopinavir/ritonavir may
(nasal stuffiness; red, swollen eyes, itching).cause hyperglycemia. Advise patient to notify

health care professional if increased thirst or Pharmacokinetics
hunger; unexplained weight loss; or in- Absorption: Rapidly absorbed after oral ad-
creased urination occurs. ministration (80%).

● Advise patients taking oral contraceptives to Distribution: Unknown.
use a nonhormonal method of birth control Protein Binding: Loratadine—97%; descar-
during lopinavir/ritonavir therapy. boethoxyloratadine—73–77%.

● Caution patients taking sildenafil of increased Metabolism and Excretion: Rapidly and ex-
risk of sildenafil-associated side effects (hy- tensively metabolized during first pass through
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the liver. Much is converted to descarboethoxy- nation with: pseudoephedrine (Claritin-
loratadine, an active metabolite. D)OTC. See Appendix B.
Half-life: Loratadine—7.8–11 hr; descar-

NURSING IMPLICATIONSboethoxyloratadine—20 hr.

TIME/ACTION PROFILE (antihistaminic Assessment
effects) ● Assess allergy symptoms (rhinitis, conjuncti-

vitis, hives) before and periodically during
ROUTE ONSET PEAK DURATION therapy.
PO 1–3 hr 8–12 hr >24 hr ● Assess lung sounds and character of bronchi-

al secretions. Maintain fluid intake of 1500–Contraindications/Precautions
2000 ml/day to decrease viscosity of secre-Contraindicated in: Hypersensitivity; OB: Lac-
tions.tation.

● Lab Test Considerations: May causeUse Cautiously in: Patients with hepatic im-
false-negative result on allergy skin testing.pairment or CCr <30 ml/min (� dose to 10 mg

every other day); Patients receiving drugs Potential Nursing Diagnoses L
known to affect hepatic metabolism of drugs; Ineffective airway clearance (Indications)
Geri: � risk of adverse reactions; OB, Pedi: Risk for injury (Adverse Reactions)
Pregnancy or children <2 yr (safety not estab-

Implementationlished).
● PO: Administer once daily.

Adverse Reactions/Side Effects
● For rapidly disintegrating tablets (Alavert,

CNS: confusion, drowsiness (rare), paradoxi- Claritin Reditabs)—place on tongue. Tablet
cal excitation. EENT: blurred vision. GI: dry disintegrates rapidly. May be taken with ormouth, GI upset. Derm: photosensitivity, rash.

without water.Metab: weight gain.
Patient/Family TeachingInteractions
● Instruct patient to take medication as di-Drug-Drug: The following interactions may oc-

rected.cur, but are less likely to occur with loratidine
● May cause dizziness or drowsiness. Cautionthan with more sedating antihistamines. MAO

patient to avoid driving or other activities re-inhibitors may intensify and prolong effects of
quiring alertness until response to medica-antihistamines. � CNS depression may occur
tion is known.with other CNS depressants, including alco-

● Caution patient to use sunscreen and protec-hol, antidepressants, opioid analgesics,
and sedative/hypnotics. tive clothing to prevent photosensitivity re-
Drug-Natural Products: Kava kava, valeri- actions.
an, or chamomile can � CNS depression. ● Advise patient to avoid taking alcohol or other

CNS depressants concurrently with this drug.Route/Dosage
● Advise patient that good oral hygiene, fre-PO (Adults and Children ≥6 yr): 10 mg once

quent rinsing of mouth with water, and su-daily.
garless gum or candy may minimize dryPO (Children ≥2–5 yr): 5 mg once daily.
mouth. Patient should notify dentist if dryRenal Impairment
mouth persists >2 wk.PO (Adults): CCr <30 ml/min—10 mg every

● Instruct patient to contact health care profes-other day.
sional immediately if dizziness, fainting, orHepatic Impairment
fast or irregular heartbeat occurs or if symp-PO (Adults): 10 mg every other day.
toms persist.Availability (generic available)

Evaluation/Desired OutcomesRapidly disintegrating tablets (mint): 5
● Decrease in allergic symptoms.mg, 10 mgOTC. Tablets: 10 mgOTC, �10 mg.
● Management of chronic idiopathic urticaria.Chewable tablets: 5 mgOTC (grape flavored).

Syrup (mint, fruit): 5 mg/5 mlOTC. In combi- ● Management of hives.

� = Canadian drug name.
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tory problems in the neonate; Lactation: Recom-lorazepam (lor-az-e-pam) mend to discontinue drug or bottle-feed.
�Apo-Lorazepam, Ativan, �Novo- Use Cautiously in: Severe hepatic/renal/pul-
Lorazem, �Nu-Loraz monary impairment; Myasthenia gravis; Depres-

sion; Psychosis; History of suicide attempt orClassification
Therapeutic: anesthetic adjuncts, antianx- drug abuse; COPD; Sleep apnea; Pedi: Use cau-
iety agents, sedative/hypnotics tiously in children under 12 yr. In higher doses,
Pharmacologic: benzodiazepines benzyl alcohol in injection may cause potentially

fatal ‘‘gasping syndrome’’ in neonates; Geri:Schedule IV
Lower doses recommended for geriatric or de-
bilitated patients; Hypnotic use should be short-Pregnancy Category D
term; OVERDOSE: Administer Flumazenil (do
not use with patients with seizure disorder. MayIndications
induce seizures.Anxiety disorder (oral). Preoperative sedation

(injection). Decreases preoperative anxiety and Adverse Reactions/Side Effects
provides amnesia. Unlabeled uses: IV: An- CNS: dizziness, drowsiness, lethargy, hangover,
tiemetic prior to chemotherapy. Insomnia, pan- headache, ataxia, slurred speech, forgetfulness,
ic disorder, as an adjunct with acute mania or confusion, mental depression, rhythmic myo-
acute psychosis. clonic jerking in pre-term infants, paradoxical

excitation. EENT: blurred vision. Resp: respi-Action
ratory depression. CV: rapid IV use only— AP-Depresses the CNS, probably by potentiating
NEA, CARDIAC ARREST, bradycardia, hypotension. GI:GABA, an inhibitory neurotransmitter. Thera-
constipation, diarrhea, nausea, vomiting, weightpeutic Effects: Sedation. Decreased anxiety.
gain (unusual). Derm: rashes. Misc: physicalDecreased seizures.
dependence, psychological dependence, toler-Pharmacokinetics ance.

Absorption: Well absorbed following oral ad-
Interactionsministration. Rapidly and completely absorbed
Drug-Drug: Additive CNS depression with oth-following IM administration. Sublingual absorp-
er CNS depressants including alcohol, anti-tion is more rapid than oral and is similar to IM.
histamines, antidepressants, opioid anal-Distribution: Widely distributed. Crosses the
gesics, clozapine, and other sedative/blood-brain barrier. Crosses the placenta; en-
hypnotics including other benzodiazepines.ters breast milk.
May � the efficacy of levodopa. SmokingMetabolism and Excretion: Highly metabo-
may � metabolism and � effectiveness. Valp-lized by the liver.
roate can � serum concentrations and �Half-life: Full–term neonates: 18–73 hr; older
clearance (� dose by 50%). Probenecid maychildren: 6–17 hr; adults: 10–16 hr.
� metabolism of lorazepam, enhancing its ac-

TIME/ACTION PROFILE (sedation) tions (� dose by 50%). Oral contraceptives
may increase clearance and decrease concen-

ROUTE ONSET PEAK DURATION tration of lorazepam.
PO 15–60 min 1–6 hr 8–12 hr Drug-Natural Products: Concomitant use of
IM 30–60 min 1–2 hr† 8–12 hr kava kava, valerian or, chamomile can �
IV 15–30 min 15–20 min 8–12 hr CNS depression.
†Amnestic response Route/Dosage
Contraindications/Precautions PO (Adults): Anxiety—1–3 mg 2–3 times
Contraindicated in: Hypersensitivity; Cross- daily (up to 10 mg/day). Insomnia—2–4 mg at
sensitivity with other benzodiazepines may exist; bedtime.
Comatose patients or those with pre-existing PO (Geriatric or Debilitated Patients):
CNS depression; Uncontrolled severe pain; An- Anxiety—0.5–2 mg/day in divided doses ini-
gle-closure glaucoma; Severe hypotension; tially. Insomnia—0.25–1 mg initially, in-
Sleep apnea; OB: Use in pregnancy and lactation creased as needed.
may cause CNS depression, flaccidity, feeding PO (Children): Anxiety/sedation—0.02–
difficulties, hypothermia, seizures, and respira- 0.1 mg/kg/dose (not to exceed 2 mg) q 4–8 hr.
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Preoperative sedation—0.02–0.09 mg/kg/ gual tablets: �0.5 mg, �1 mg, �2 mg. Injec-
dose. tion: 2 mg/ml, 4 mg/ml.
PO (Infants): Anxiety/sedation—0.02–0.1

NURSING IMPLICATIONSmg/kg/dose (not to exceed 2 mg) q 4–8 hr.
Preoperative sedation—0.02–0.09 mg/kg/ Assessmentdose.

● Conduct regular assessment of continuedSL (Adults and Adolescents >18 yr): Anxi-
need for treatment.ety— 2–3 mg/day in divided doses, not to ex-

● Pedi: Assess neonates for prolonged CNS de-ceed 6 mg/day; preoperative sedation—0.05
pression related to inability to metabolize lor-mg/kg, up to 4 mg total given 1–2 hr before
azepam.surgery.

● Geri: Assess geriatric patients carefully forSL (Geriatric and Debilitated Patients): 0.5
CNS reactions as they are more sensitive tomg/day, dose may be adjusted as necessary.
these effects. Assess falls risk.IM (Adults): Preoperative sedation—50 mcg

● Anxiety: Assess degree and manifestations of(0.05 mg)/kg 2 hr before surgery (not to ex-
anxiety and mental status (orientation, mood,ceed 4 mg).

Lbehavior) prior to and periodically through-IM (Children): Preoperative sedation—
out therapy.0.02–0.09 mg/kg/dose.

● Prolonged high-dose therapy may lead to psy-IM (Infants): Preoperative sedation—0.02–
chological or physical dependence. Restrict0.09 mg/kg/dose.
amount of drug available to patient.IV (Adults): Preoperative sedation—44 mcg

● Status Epilepticus: Assess location, dura-(0.044 mg)/kg (not to exceed 2 mg) 15–20
tion, characteristics, and frequency of sei-min before surgery. Operative amnestic ef-
zures. Institute seizure precautions.fect—up to 50 mcg/kg (not to exceed 4 mg).

● Lab Test Considerations: Patients onAntiemetic—2 mg 30 min prior to chemother-
high-dose therapy should receive routineapy; may be repeated q 4 hr as needed (unla-
evaluation of renal, hepatic, and hematologicbeled). Anticonvulsant—50 mcg (0.05 mg)/
function.kg, up to 4 mg; may be repeated after 10–15

min (not to exceed 8 mg/12 hr; unlabeled). Potential Nursing Diagnoses
IV (Children): Preoperative sedation— Anxiety (Indications)
0.02–0.09 mg/kg/dose; may use smaller doses Risk for injury (Indications, Side Effects)
(0.01–0.03 mg/kg) and repeat q 20 min. An-

Implementationtiemetic—Single dose: 0.04–0.08 mg/kg/dose
● Do not confuse Ativan (lorazepam) with Ata-prior to chemotherapy (not to exceed 4 mg).

rax (hydroxyzine).Multiple doses: 0.02–0.05 mg/kg/dose q 6 hr
● Following parenteral administration, keepprn (not to exceed 2 mg). Anxiety/sedation—

patient supine for at least 8 hr and observe0.02–0.1 mg/kg (not to exceed 2 mg) q 4–8 hr.
closely.Status epilepticus—0.1 mg/kg over 2–5 min

● PO: Tablet may also be given sublingually(not to exceed 4 mg); may repeat with 0.05 mg/
(unlabeled) for more rapid onset.kg if needed.

● Take concentrated liquid solution with water,IV (Infants): Preoperative sedation—0.02–
soda, pudding, or applesauce.0.09 mg/kg/dose; may use smaller doses

● IM: Administer IM doses deep into muscle(0.01–0.03 mg/kg) and repeat q 20 min. Anx-
mass at least 2 hr before surgery for optimumiety/sedation—0.02–0.1 mg/kg/dose (not to
effect.exceed 2 mg) q 4–8 hr. Status epilepticus—

0.1 mg/kg over 2–5 min (not to exceed 4 mg); IV Administration
may repeat with 0.05 mg/kg if needed.

● Direct IV: Diluent: Dilute immediately be-
IV (Neonates): Status epilepticus—0.05 mg/ fore use with an equal amount of sterile water
kg over 2–5 min; may repeat in 10–15 min. for injection, D5W, or 0.9% NaCl for injec-

tion. Pedi: To decrease the amount of benzylAvailability (generic available)
alcohol delivered to neonates, dilute the 4Tablets: 0.5 mg, 1 mg, 2 mg. Concentrated

oral solution: 0.5 mg/5 ml, 2 mg/ml. Sublin- mg/mL injection with preservative-free sterile

� = Canadian drug name.
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water for injection to make a 0.4 mg/mL dilu- pofungin, hydralazine, idarubicin, imipen-
tion for IV use. Do not use if solution is col- em/cilastatin, lansoprazole, omeprazole,
ored or contains a precipitate. Rate: Admin- ondansetron, pantoprazole, phenytoin, po-
ister at a rate not to exceed 2 mg/min or 0.05 tassium phosphate, sargramostim, sufentanil.
mg/kg over 2–5 min. Rapid IV administration Patient/Family Teaching
may result in apnea, hypotension, bradycar-

● Instruct patient to take medication exactly as
dia, or cardiac arrest. directed and not to skip or double up on

● Y-Site Compatibility: acyclovir, albumin, missed doses. If medication is less effective
allopurinol, amifostine, amikacin, amiodar- after a few weeks, check with health care pro-
one, amphotericin B cholesteryl sulfate com- fessional; do not increase dose.
plex, amsacrine, anakinra, argatroban, atra-

● Advise patient that lorazepam is usually pre-
curium, bivalirudin, bumetanide, calcium scribed for short-term use and does not cure
chloride, calcium gluconate, cefazolin, cefep- underlying problem.
ime, cefotaxime, cefoxitin, ceftazidime, cefti-

● Advise patient to taper lorazepam by 0.05 mg
zoxime, ceftriaxone, cefuroxime, chloram- q 3 days to decrease withdrawal symptoms;
phenicol, cimetidine, ciprofloxacin, abrupt withdrawal may cause tremors, nau-
cisatracurium, clindamycin, cyclosporine, sea, vomiting, and abdominal and muscle
clindamycin, cladribine, clonidine, cyclo- cramps.
phosphamide, cytarabine, daptomycin, dexa-

● Teach other methods to decrease anxiety,
methasone sodium phosphate, dexmedetom- such as increased exercise, support groups,
idine, diltiazem, diphenhydramine, dobu- relaxation techniques. Emphasize that psy-
tamine, docetaxel, dopamine, doxorubicin, chotherapy is beneficial in addressing source
doxorubicin liposome, doxycycline, droperi- of anxiety and improving coping skills.
dol, enalaprilat, epinephrine, ertapenem,

● May cause drowsiness or dizziness. Advise
erythromycin lactobionate, esmolol, etomi- patient to avoid driving or other activities re-
date, etoposide phosphate, famotidine, fenol- quiring alertness until response to medica-
dopam, fentanyl, filgrastim, fluconazole, flu- tion is known.
darabine, fosphenytoin, furosemide,

● Caution patient to avoid taking alcohol or oth-
gemcitabine, gentamicin, granisetron, halo- er CNS depressants concurrently with this
peridol, heparin, hydrocortisone sodium medication.
succinate, hydromorphone, hydroxyzine, in-

● Instruct patient to contact health care profes-
sulin, isoproterenol, ketorolac, labetalol, le- sional immediately if pregnancy is planned or
vofloxacin, linezolid, magnesium sulfate, suspected.
melphalan, meropenem, methadone, metho-

● Emphasize the importance of follow-uptrexate, methylprednisolone sodium succi- exams to determine effectiveness of the medi-nate, metoclopramide, metoprolol, metroni- cation.dazole, micafungin, midazolam, milrinone,
Evaluation/Desired Outcomesmorphine, nafcillin, nicardipine, nitroglycer-
● Increase in sense of well-being.in, nitroprusside, norepinephrine, oxalipla-
● Decrease in subjective feelings of anxietytin, paclitaxel, palonosetron, pancuronium,

without excessive sedation.pemetrexed, phenylephrine, piperacillin/ta-
● Reduction of preoperative anxiety.zobactam, potassium chloride, procain-
● Postoperative amnesia.amide, prochlorperazine, promethazine,
● Improvement in sleep patterns.propofol, propranolol, quinupristin/dalfo-

pristin, ranitidine, remifentanil, sodium bi-
carbonate, tacrolimus, teniposide, thiotepa, losartan, See ANGIOTENSIN II
ticarcillin/clavulanate, tirofiban, tobramycin, RECEPTOR ANTAGONISTS.
trimethoprim/sulfamethoxazole, vancomy-
cin, vasopressin, vecuronium, verapamil, vi-
norelbine, voriconazole, zidovudine. lovastatin, See HMG-CoA

● Y-Site Incompatibility: aldesleukin, ampi- REDUCTASE INHIBITORS (statins).
cillin, ampicillin/sulbactam, aztreonam, cas-
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Magnesium PO slightly 30 min 30 min–1 hr (empty
MAGNESIUM AND delayed stomach);

3 hr (after meals)ALUMINUM SALTS
magaldrate (with simethicone) Contraindications/Precautions
(mag-al-drate) Contraindicated in: Severe abdominal pain of
Riopan Plus, �Riopan Plus Dou- unknown cause, especially if accompanied by
ble Strength fever; Renal failure (CrCl <30 ml/min); Prod-

ucts containing tartrazine or sugar in patientsmagnesium hydroxide/aluminum
with known intolerance.hydroxide
Use Cautiously in: Antacids containing mag-(mag-nee-zhum hye-drox-ide/
nesium in patients with any degree of renal in-a-loo-mi-num hye-drox-ide)
sufficiency; Decreased bowel motility; Dehydra-Alamag, �Diovol Ex, �Gelusil Ex- tion; Upper GI hemorrhage; Pedi: Children <12tra Strength, Maalox, �Mylanta, yr (safety not established).Rulox
Adverse Reactions/Side Effects

Classification GI: aluminum salts— constipation; magne-
Therapeutic: antiulcer agents sium salts— diarrhea. F and E: magnesium MPharmacologic: antacids

salts— hypermagnesemia; aluminum salts—
Pregnancy Category C hypophosphatemia.

Interactions
Drug-Drug: Absorption of tetracyclines,Indications
phenothiazines, ketoconazole, itracona-Useful in a variety of GI complaints, including:
zole, iron salts, fluoroquinolones, and iso-Hyperacidity, Indigestion, GERD, Heartburn.
niazid may be � (separate by at least 2 hr).

Route/DosageAction
Neutralize gastric acid following dissolution in Magaldrate/Simethicone
gastric contents. Inactivate pepsin if pH is raised

PO (Adults): 5–10 ml (540–1080 mg) be-to ≥4. Therapeutic Effects: Neutralization of
tween meals and at bedtime.gastric acid with healing of ulcers and decrease

in associated pain. Magnesium Hydroxide/Aluminum Hy-
droxide

Pharmacokinetics PO (Adults and Children ≥12 yr): 5–30 ml
Absorption: During routine use, antacids are or 1–2 tablets 1–3 hr after meals and at bed-
nonabsorbable. With chronic use, 15–30% of time.
magnesium and smaller amounts of aluminum Availability
may be absorbed.

Magaldrate/SimethiconeDistribution: Small amounts absorbed are
Suspension: 540 mg magaldrate/20 mg sime-widely distributed, cross the placenta, and ap-
thicone/5 mlOTC, 1080 mg magaldrate/40 mgpear in breast milk. Aluminum concentrates in
simethicone/5 mlOTC.the CNS.
Magnesium Hydroxide/Aluminum Hy-Metabolism and Excretion: Excreted by the
droxidekidneys.
Chewable Tablets: 300 mg aluminum hydrox-Half-life: Unknown.
ide/150 mg magnesium hydroxideOTC. Suspen-TIME/ACTION PROFILE (effect on gastric pH)
sion: 225 mg aluminum hydroxide/200 mg

ROUTE ONSET PEAK DURATION magnesium hydroxide/5 mlOTC, 500 mg alumi-
num hydroxide/500 mg magnesium hydroxide/Aluminum PO slightly 30 min 30 min–1 hr (empty
5 mlOTC. In combination with: simethi-delayed stomach);

3 hr (after meals) coneOTC. See Appendix B.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS magnesium citrate (16.2% Mg;
4.4 mEq Mg/g)Assessment

● Antacid: Assess for heartburn and indiges- (mag-nee-zhum si-trate)
tion as well as location, duration, character, Citrate of Magnesia, Citroma, �Ci-
and precipitating factors of gastric pain. tromag

● Lab Test Considerations: Monitor serum
magnesium gluconate (5.4 %phosphate, potassium, and calcium levels pe-
Mg; 4.4 mEq/g)riodically during chronic use. May cause in-
Almoate, Magtrate, Magonatecreased serum calcium and decreased serum

phosphate concentrations. magnesium hydroxide (41.7%
Potential Nursing Diagnoses Mg; 34.3 mEq Mg/g)
Acute pain (Indications) (mag-nee-zhum hye-drox-ide)

Dulcolax Magnesia Tablets, Phil-Implementation
lips Magnesia Tablets, Phillips● Magnesium and aluminum are combined as
Milk of Magnesia, MOMantacids to balance the constipating effects of

aluminum with the laxative effects of mag- magnesium oxide (60.3% Mg;
nesium. 49.6 mEq Mg/g)

● PO: To prevent tablets from entering small (mag-nee-zhum ox-ide)intestine in undissolved form, they must be Mag-Ox 400, Maox, Uro-Magchewed thoroughly before swallowing. Fol-
low with 1/2 glass of water. Classification

● Shake suspensions well before adminis- Therapeutic: mineral and electrolyte re-
placements/supplements, laxativestration.
Pharmacologic: salines● For an antacid effect, administer 1–3 hr after

meals and at bedtime.
Pregnancy Category UK

Patient/Family Teaching
● Caution patient to consult health care profes-

sional before taking antacids for more than 2 Indications
wk if problem is recurring, if relief is not ob- Treatment/prevention of hypomagnesemia. As
tained, or if symptoms of gastric bleeding a: Laxative, Bowel evacuant in preparation for
(black, tarry stools; coffee-ground emesis) surgical/radiographic procedures. Milk ofoccur.

Magnesia has also been used as an antacid.
● Advise patient not to take this medication

within 2 hr of taking other medications.
● Pedi: Aluminum- or magnesium-containing Action

medicines can cause serious side effects in Essential for the activity of many enzymes. Play
children, especially when given to children an important role in neurotransmission and
with renal disease or dehydration. Advise par- muscular excitability. Are osmotically active in
ents or caregivers not to administer OTC ant- GI tract, drawing water into the lumen and caus-
acids to children without a doctor’s order. ing peristalsis. Therapeutic Effects: Replace-

Evaluation/Desired Outcomes ment in deficiency states. Evacuation of the
● Relief of gastric pain and irritation. colon.

magnesium salicylate, See
PharmacokineticsSALICYLATES.
Absorption: Up to 30% may be absorbed
orally.
Distribution: Widely distributed. Cross the

MAGNESIUM SALTS (ORAL) placenta and are present in breast milk.
Metabolism and Excretion: Excreted primar-magnesium chloride (12% Mg;
ily by the kidneys.9.8 mEq Mg/g)
Half-life: Unknown.(mag-nee-zhum klor-ide)

Chloromag, Slo-Mag
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AvailabilityTIME/ACTION PROFILE (laxative effect)
Magnesium Chloride

ROUTE ONSET PEAK DURATION Sustained-release tablets: 535 mg (64 mg
PO 3–6 hr unknown unknown magnesium)OTC. Enteric-coated tablets: 833

mg (100 mg magnesium)OTC.Contraindications/Precautions
Magnesium CitrateContraindicated in: Hypermagnesemia; Hy-
Oral solution: 240-, 296-, and 300-ml bottlespocalcemia; Anuria; Heart block; OB: Active la-
(77 mEq magnesium/100 ml)OTC.bor or within 2 hr of delivery (unless used for
Magnesium Gluconatepreterm labor).
Tablets: 500 mgOTC. Liquid: 54 mg/5 mlOTC.Use Cautiously in: Any degree of renal insuffi-

ciency. Magnesium Hydroxide
Liquid: 400 mg/5 ml (164 mg magnesium/5Adverse Reactions/Side Effects
ml)OTC. Concentrated liquid: 800 mg/5 mlGI: diarrhea. Derm: flushing, sweating.
(328 mg magnesium/5 ml)OTC. Chewable tab-Interactions lets: 300 mg (130 mg magnesium)OTC, 600 mg

Drug-Drug: Potentiates neuromuscular (260 mg magnesium)OTC.
blocking agents. May � absorption of fluor- M

Magnesium Oxideoquinolones, nitrofurantoin, and tetracy-
Tablets: 400 mg (241.3 mg magnesium)OTC.clines and penicillamine.
Capsules: 140 mg (84.5 mg magnesium)OTC.

Route/Dosage
NURSING IMPLICATIONSPrevention of Deficiency (in mg of

Magnesium) Assessment
PO (Adults and Children >10 yr): Adoles- ● Laxative: Assess patient for abdominal dis-
cent and adult men—270–400 mg/day; ado- tention, presence of bowel sounds, and usual

pattern of bowel function.lescent and adult women—280–300 mg/day;
● Assess color, consistency, and amount ofpregnant women—320 mg/day; breastfeed-

stool produced.ing women—340–355 mg/day.
● Antacid: Assess for heartburn and indiges-PO (Children 7–10 yr): 170 mg/day.

tion as well as location, duration, character,PO (Children 4–6 yr): 120 mg/day.
and precipitating factors of gastric pain.PO (Children birth–3 yr): 40–80 mg/day.

Potential Nursing DiagnosesTreatment of Deficiency (expressed as
Constipation (Indications)mg of Magnesium)
ImplementationPO (Adults): 200–400 mg/day in 3–4 divided
● PO: To prevent tablets entering small intes-doses.

tine in undissolved form, they must bePO (Children 6–11 yr): 3–6 mg/kg/day in 3–
chewed thoroughly before swallowing. Fol-4 divided doses.
low with 1/2 glass of water.

Laxative
● Magnesium citrate: Refrigerate solutions to

PO (Adults): Magnesium citrate—240 ml; ensure they retain potency and palatability.
magnesium hydroxide (Milk of Magnesia)— May be served over ice. Magnesium citrate in
30–60 ml single or divided dose or 10–20 ml as an open container will lose carbonation upon
concentrate. standing; this will not affect potency but may
PO (Children 6–12 yr): Magnesium ci- reduce palatability.
trate—100 ml; magnesium hydroxide (Milk ● Magnesium hydroxide: Shake solution well
of Magnesia)—15–30 ml single or divided before administration.
dose. ● Antacid: Administer 1–3 hr after meals and
PO (Children 2–5 yr): magnesium hydrox- at bedtime.
ide (Milk of Magnesia)—5–15 ml single or di- ● Powder and liquid forms are considered
vided dose. more effective than tablets.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Laxative: Administer on empty stomach for ciated with severe eclampsia, pre-eclampsia, or
more rapid results. Follow all oral laxative acute nephritis. Unlabeled uses: Preterm la-
doses with a full glass of liquid to prevent de- bor. Treatment of Torsade de pointes. Adjunc-
hydration and for faster effect. Do not admin- tive treatment for bronchodilation in moderate
ister at bedtime or late in the day. to severe acute asthma.

Patient/Family Teaching Action
● Advise patient not to take this medication Essential for the activity of many enzymes. Plays

within 2 hr of taking other medications, espe- an important role in neurotransmission and
cially fluoroquinolones, nitrofurantoin, and muscular excitability. Therapeutic Effects:
tetracyclines. Replacement in deficiency states. Resolution of

● Antacids: Caution patient to consult health eclampsia.care professional before taking antacids for
Pharmacokineticsmore than 2 wk if problem is recurring, if re-

lief is not obtained, or if symptoms of gastric Absorption: IV administration results in com-
bleeding (black, tarry stools; coffee-ground plete bioavailability; well absorbed from IM
emesis) occur. sites.

● Laxatives: Advise patient that laxatives Distribution: Widely distributed. Crosses the
should be used only for short-term therapy. placenta and is present in breast milk.
Long-term therapy may cause electrolyte im- Metabolism and Excretion: Excreted primar-
balance and dependence. ily by the kidneys.

● Encourage patient to use other forms of bow- Half-life: Unknown.
el regulation, such as increasing bulk in the
diet, fluid intake, and mobility. Normal bowel TIME/ACTION PROFILE (anticonvulsant
habits are individualized; frequency of bowel effect)
movement may vary from 3 times/day to 3
times/wk. ROUTE ONSET PEAK DURATION

● Advise patient to notify health care profes- IM 60 min unknown 3–4 hr
sional if unrelieved constipation, rectal IV immediate unknown 30 min
bleeding, or symptoms of electrolyte imbal-

Contraindications/Precautionsance (muscle cramps or pain, weakness, diz-
ziness) occur. Contraindicated in: Hypermagnesemia; Hy-

pocalcemia; Anuria; Heart block; Active labor orEvaluation/Desired Outcomes
within 2 hr of delivery (unless used for preterm

● Relief of gastric pain and irritation.
labor).● Passage of a soft, formed bowel movement,
Use Cautiously in: Any degree of renal insuffi-usually within 3–6 hr.
ciency; Digitalized patients.● Prevention and treatment of magnesium defi-

ciency. Adverse Reactions/Side Effects
CNS: drowsiness. Resp: decreased respiratory

HIGH ALERT rate. CV: arrhythmias, bradycardia, hypoten-
sion. GI: diarrhea. MS: muscle weakness.magnesium sulfate (IV, Derm: flushing, sweating. Metab:parenteral) (9.9% Mg; 8.1 hypothermia.

mEq Mg/g)
Interactions(mag-nee-zhum sul-fate) Drug-Drug: Potentiate calcium channel

Classification blockers and neuromuscular blocking
Therapeutic: mineral and electrolyte re- agents.
placements/supplements

Route/DosagePharmacologic: minerals/electrolytes

Treatment of Deficiency (expressed as mgPregnancy Category D
of Magnesium)
IM, IV (Adults): Severe deficiency—8–12 g/Indications
day in divided doses; mild deficiency—1 g q 6Treatment/prevention of hypomagnesemia.

Treatment of hypertension. Anticonvulsant asso- hr for 4 doses or 250 mg/kg over 4 hr.
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IM, IV (Children >1 month): 25–50 mg/kg/ ● Monitor newborn for hypotension, hyporefle-
dose q 4–6 hr for 3–4 doses, maximum single xia, and respiratory depression if mother has
dose: 2 g. received magnesium sulfate.
IV (Neonates): 25–50 mg/kg/dose q 8–12 hr ● Monitor intake and output ratios. Urine out-
for 2–3 doses. put should be maintained at a level of at least

100 ml/4 hr.Seizures/Hypertension
● Lab Test Considerations: Monitor serum

IM, IV (Adults): 1 g q 6 hr for 4 doses as magnesium levels and renal function periodi-
needed. cally throughout administration of parenteral
IM, IV (Children): 20–100 mg/kg/dose q 4–6 magnesium sulfate.
hr as needed, may use up to 200 mg/kg/dose in Potential Nursing Diagnosessevere cases. Risk for injury (Indications, Side Effects)
Torsade de pointes Implementation
IV (Infants and Children): 25–50 mg/kg/ ● High Alert: Accidental overdosage of IV
dose, maximum dose: 2 g. magnesium has resulted in serious patient

harm and death. Have second practitioner in-Bronchodilation dependently double-check original order, MIV (Adults): 2 g single dose. dose calculations, and infusion pump set-
IV (Children): 25 mg/kg/dose, maximum tings. Do not confuse milligram (mg), gram
dose: 2 g. (g), or millequivalent (mEq) dosages.

● IM: Administer deep IM into gluteal sites.Eclampsia/Pre-Eclampsia
Administer subsequent injections in alternate

IV, IM (Adults): 4–5 g by IV infusion, concur- sides. Dilute to a concentration of 200 mg/ml
rently with up to 5 g IM in each buttock; then 4– prior to injection.
5 g IM q 4 hr or 4 g by IV infusion followed by 1– IV Administration2 g/hr continuous infusion (not to exceed 40 g/

● Direct IV: Diluent: 50% solution must beday or 20 g/48 hr in the presence of severe renal
diluted in 0.9% NaCl or D5W to a concentra-insufficiency).
tion of ≤20% prior to administration. Con-

Part of Parenteral Nutrition centration: ≤20%. Rate: Administer at a
rate not to exceed 150 mg/min.IV (Adults): 4–24 mEq/day.

● Continuous Infusion: Diluent: Dilute inIV (Children): 0.25–0.5 mEq/kg/day.
D5W, 0.9% NaCl, or LR. Concentration:Availability (generic available) 0.5 mEq/ml (60 mg/ml) (may use maximumInjection: 500 mg/ml (50%). Premixed infu- concentration of 1.6 mEq/ml (200 mg/ml) insion: 1 g/100 ml, 2 g/100 ml, 4 g/50 ml, 4 g/ fluid-restricted patients). Rate: Infuse over100 ml, 20 g/500 ml, 40 g/1000 ml. 2-4 hr. Do not exceed a rate of 1 mEq/kg/hr
(125 mg/kg/hr). When rapid infusions areNURSING IMPLICATIONS
needed (severe asthma or Torsade de

Assessment pointes) may infuse over 10–20 min.
● Hypomagnesemia/Anticonvulsant: Moni- ● Y-Site Compatibility: acyclovir, aldesleu-

tor pulse, blood pressure, respirations, and kin, amifostine, amikacin, ampicillin, atro-
ECG frequently throughout administration of pine, aztreonam, bivalirudin, bumetanide,
parenteral magnesium sulfate. Respirations calcium gluconate, caspofungin, cefazolin,
should be at least 16/min before each dose. cefotaxime, cefoxitin, ceftazidime, ceftizox-

● Monitor neurologic status before and ime, chloramphenicol, cimetidine, cisatracu-
throughout therapy. Institute seizure precau- rium, clindamycin, daptomycin, cefazolin,
tions. Patellar reflex (knee jerk) should be cefotaxime dexmedetomidine, digoxin, dil-
tested before each parenteral dose of magne- tiazem, diphenhydramine, dobutamine, cefa-
sium sulfate. If response is absent, no addi- zolin, cefotaxime docetaxel, dopamine, cefa-
tional doses should be administered until zolin, cefotaxime, doxorubicin liposome,
positive response is obtained. doxycycline, enalaprilat, epinephrine, cefazo-

� = Canadian drug name.
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770 mannitol

lin, cefotaxime erythromycin, ertapenem, es- gant: During transurethral procedures (2.5–
5% solution only).molol, cefazolin, cefotaxime etoposide phos-

phate, famotidine, fenoldopam, fentanyl, Action
fluconazole, fludarabine, gentamicin, grani- Increases the osmotic pressure of the glomeru-
setron, heparin, hydromorphone, hydroxy- lar filtrate, thereby inhibiting reabsorption of
zine, idarubicin, imipenem/cilastatin, insu- water and electrolytes. Causes excretion of: Wa-
lin, isoproterenol, ketorolac, labetalol, ter, Sodium, Potassium, Chloride, Calcium,
levofloxacin, lidocaine, linezolid, lorazepam, Phosphorus, Magnesium, Urea, Uric acid.
meperidine, metoclopramide, metoprolol, Therapeutic Effects: Mobilization of excess
metronidazole, micafungin, midazolam, mil- fluid in oliguric renal failure or edema. Reduc-
rinone, morphine, nafcillin, nicardipine, ni- tion of intraocular or intracranial pressure. In-
troglycerin, nitroprusside, norepinephrine, creased urinary excretion of toxic materials.
ondansetron, oxaliplatin, paclitaxel, palono- Decreased hemolysis when used as an irrigant
setron, pantoprazole, penicillin G potassium, after transurethral prostatic resection.
phenylephrine, piperacillin/tazobactam, po- Pharmacokinetics
tassium chloride, procainamide, prochlor- Absorption: IV administration produces com-
perazine, promethazine, propofol, propran- plete bioavailability. Some absorption may fol-
olol, protamine, quinupristin/dalfopristin, low use as a GU irrigant.
ranitidine, remifentanil, sargramostim, sodi- Distribution: Confined to the extracellular
um bicarbonate, tacrolimus, thiotepa, ticar- space; does not usually cross the blood-brain
cillin/clavulanate, tirofiban, tobramycin, tri- barrier or eye.
methoprim/sulfamethoxazole, vancomycin, Metabolism and Excretion: Excreted by the
vasopressin, verapamil, vitamin B complex kidneys; minimal liver metabolism.
with C, voriconazole. Half-life: 100 min.

● Y-Site Incompatibility: aminophylline, am-
TIME/ACTION PROFILE (diuretic effect)photericin B cholesteryl sulfate complex, cal-

cium chloride, cefepime, ceftriaxone, cefu-
ROUTE ONSET PEAK DURATIONroxime, ciprofloxacin, dexamethasone
IV 30–60 min 1 hr 6–8 hrsodium phosphate, diazepam, drotrecogin,

haloperidol, lansoprazole, methylpredniso-
Contraindications/Precautionslone sodium succinate, phenytoin, phytona-
Contraindicated in: Hypersensitivity; Anuria;dione.
Dehydration; Active intracranial bleeding.

Patient/Family Teaching Use Cautiously in: Pregnancy and lactation
● Explain purpose of medication to patient and (safety not established).

family.
Adverse Reactions/Side Effects

Evaluation/Desired Outcomes CNS: confusion, headache. EENT: blurred vi-
● Normal serum magnesium concentrations. sion, rhinitis. CV: transient volume expansion,
● Control of seizures associated with toxemias chest pain, CHF, pulmonary edema, tachycar-

of pregnancy. dia. GI: nausea, thirst, vomiting. GU: renal fail-
ure, urinary retention. F and E: dehydration,
hyperkalemia, hypernatremia, hypokalemia, hy-mannitol (man-i-tol) ponatremia. Local: phlebitis at IV site.

Osmitrol, Resectisol
Interactions

Classification Drug-Drug: Hypokalemia increases the risk of
Therapeutic: diuretics digoxin toxicity.
Pharmacologic: osmotic diuretics

Route/Dosage
Pregnancy Category C IV (Adults): Edema, oliguric renal failure—

50–100 g as a 5–25% solution; may precede
Indications with a test dose of 0.2 g/kg over 3–5 min. Re-
IV: Adjunct in the treatment of: Acute oliguric duction of intracranial/intraocular pres-
renal failure, Edema, Increased intracranial or sure—0.25–2 g/kg as 15–25% solution over
intraocular pressure, Toxic overdose. GU irri- 30–60 min (500 mg/kg may be sufficient in
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small or debilitated patients). Diuresis in drug ● Do not administer electrolyte-free mannitol
intoxications—50–200 g as a 5–25% solution solution with blood. If blood must be admin-
titrated to maintain urine flow of 100–500 ml/ istered simultaneously with mannitol, add at
hr. least 20 mEq NaCl to each liter of mannitol.
IV (Children): Edema, oliguric renal fail- ● Confer with physician regarding placement of
ure—0.25–2 g/kg (60 g/m2) as a 15–20% so- an indwelling Foley catheter (except when
lution over 2–6 hr; may precede with a test dose used to decrease intraocular pressure).
of 0.2 g/kg over 3–5 min. Reduction of intra-

● IV: Administer by IV infusion undiluted. If so-
cranial/intraocular pressure—1–2 g/kg lution contains crystals, warm bottle in hot
(30–60 g/m2) as a 15–20% solution over 30– water and shake vigorously. Do not adminis-
60 min (500 mg/kg may be sufficient in small or ter solution in which crystals remain undis-
debilitated patients). Diuresis in drug intoxi- solved. Cool to body temperature. Use an in-
cations—up to 2 g/kg (60 g/m2) as a 5–10% line filter for 15%, 20%, and 25% infusions.
solution.

● Test Dose: Administer over 3–5 min to pro-
Availability (generic available) duce a urine output of 30–50 ml/hr. If urine
IV injection: 5%, 10%, 15%, 20%. GU irri- flow does not increase, administer 2nd test
gant: 5%. In combination with: sorbitol for dose. If urine output is not at least 30–50 ml/ MGU irrigation. hr for 2–3 hr after 2nd test dose, patient

should be re-evaluated.NURSING IMPLICATIONS
● Oliguria: Administration rate should be ti-

trated to produce a urine output of 30–50 ml/Assessment
hr. Administer child’s dose over 2–6 hr.● Monitor vital signs, urine output, CVP, and

● Increased Intracranial Pressure: Infusepulmonary artery pressures (PAP) before
dose over 30–60 min in adults and children.and hourly throughout administration. Assess

patient for signs and symptoms of dehydra- ● Intraocular Pressure: Administer dose
tion (decreased skin turgor, fever, dry skin over 30 min. When used preoperatively,
and mucous membranes, thirst) or signs of administer 60–90 min before surgery.
fluid overload (increased CVP, dyspnea, ● Y-Site Compatibility: amifostine, aztreo-
rales/crackles, edema). nam, fludarabine, fluorouracil, idarubicin, li-

● Assess patient for anorexia, muscle nezolid, melphalan, ondansetron, paclitaxel,
weakness, numbness, tingling, paresthesia, piperacillin/tazobactam, sargramostim, teni-
confusion, and excessive thirst. Report signs poside, thiotepa, vinorelbine.
of electrolyte imbalance.

● Y-Site Incompatibility: cefepime, fil-
● Increased Intracranial Pressure: Moni- grastim.

tor neurologic status and intracranial pres-
● Irrigation: Add contents of two 50-ml vials

sure readings in patients receiving this medi- of 25% mannitol to 900 ml of sterile water for
cation to decrease cerebral edema. injection for a 2.5% solution for irrigation.

● Increased Intraocular Pressure: Monitor
Use only clear solutions.for persistent or increased eye pain or de-

Patient/Family Teachingcreased visual acuity.
● Explain purpose of therapy to patient.● Lab Test Considerations: Renal function

and serum electrolytes should be monitored Evaluation/Desired Outcomes
routinely throughout course of therapy.

● Urine output of at least 30–50 ml/hr or an in-
Potential Nursing Diagnoses crease in urine output in accordance with pa-
Excess fluid volume (Indications) rameters set by physician.
Risk for deficient fluid volume (Side Effects) ● Reduction in intracranial pressure.

● Reduction of intraocular pressure.Implementation
● Excretion of certain toxic substances.● Observe infusion site frequently for infiltra-
● Irrigation during transurethral prostate re-tion. Extravasation may cause tissue irritation

and necrosis. section.

� = Canadian drug name.
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Adverse Reactions/Side Effectsmaraviroc (ma-ra-vi-rok) CNS: dizziness. Resp: cough, upper respiratory
Selzentry tract infection. GI: abdominal pain, appetite dis-

order, HEPATOTOXICITY. Derm: RASH. MS: musculo-Classification
Therapeutic: antiretrovirals skeletal pain. Misc: ALLERGIC REACTIONS, fever, im-
Pharmacologic: CCR5 co-receptor antag- mune reconstitution syndrome, � risk of
onists infection.

Pregnancy Category B Interactions
Drug-Drug: Levels are � by CYP3A inhibi-

Indications tors including protease inhibitors (exclud-
ing tipranavir/ritonavir), delavirdine, keto-HIV infection (with other antiretrovirals), spe-
conazole, lopinavir/ritonavir, saquinavir,cifically in patients with only CCR5–tropic HIV-1
and atazanavir. Levels are � by CYP3A in-detectable, with evidence of viral replication and
ducers including efavirenz and rifampin.HIV-1 strains displaying multiple resistance to

other antiretrovirals. Use should be determined Route/Dosage
by treatment history and tropism testing. PO (Adults): Concurrent CYP3A inhibitors

(except tipranavir/ritonavir) or delavir-Action
dine—150 mg twice daily; Concurrent NRTIs,Blocks a specific receptor on CD-4 and T-cell
tipranavir/ritonavir, nevirapine and othersurfaces which prevents CCR5–tropic HIV-1
drugs that are not strong inhibitors/inducersfrom entering. Therapeutic Effects: De-
of CYP3A—300 mg twice daily; Concurrentcreased invasion of CD-4 and T-cells by CCR5–
CYP3A inducers including efavirenz—600tropic HIV-1 virus resulting in viral replication.
mg twice daily.

Pharmacokinetics
AvailabilityAbsorption: 2–33% absorbed following oral
Tablets: 150 mg, 300 mg.administration.

Distribution: Unknown. NURSING IMPLICATIONSMetabolism and Excretion: Mostly metabo-
lized by the liver (CYP3A enzyme system); 8% Assessment
renal excretion as unchanged drug. ● Assess patient for change in severity of HIV
Half-life: 14–18 hr. symptoms and for symptoms of opportunistic

infections throughout therapy.
TIME/ACTION PROFILE (blood levels)

● Assess for signs of hepatitis or allergic reac-
tion (pruritic rash, jaundice, dark urine,ROUTE ONSET PEAK DURATION
vomiting, abdominal pain). If symptoms oc-

PO unknown 0.5–4 hr 1–2 hr cur, discontinue maraviroc immediately.
● Lab Test Considerations: Testing forContraindications/Precautions

CCR5–tropic HIV-1 should be obtained priorContraindicated in: Dual/mixed or CXCR4–
to initiating therapy.tropic HIV-1; OB: Lactation (breastfeeding not

● Monitor viral load and CD-4 cell count regu-recommended for HIV-infected patients).
larly during therapy.Use Cautiously in: Pre-existing liver disease

● May cause � AST, ALT, total bilirubin, amy-including Hepatitis B or C (may � risk of hepa- lase, and lipase.
totoxicity; Cardiovascular disease or risk factors

● May cause � absolute neutrophil count.
(increased risk of cardiovascular events); He-

Potential Nursing Diagnosespatic impairment; Renal impairment (if CCr
Risk for infection (Indications)<50 ml/min and using a CYP3A inhibitor use
Deficient knowledge, related to medication reg-only if necessary); Treatment-naive adults (safe-
imen (Patient/Family Teaching)ty/efficacy not established); Geri: Consider age-

related decrease in renal/hepatic function, con- Implementation
current drug therapy and concomittant disease; ● PO: May be administered without regard to
OB: Use only if clearly needed; Pedi: Safe use in food. Tablets should be swallowed whole; do
children <16 yr not established. not crush, break, or chew.
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Patient/Family Teaching MAST CELL STABILIZERS
● Emphasize the importance of taking maravi-

roc as directed, at the same time each day. cromolyn† (kroe-moe-lin)
Advise patient to read the Patient Information �Apo-Cromolyn, Gastrocrom, In-
that comes with the medication each time the tal, NasalCrom
Rx is refilled. Maraviroc must always be used

nedocromil† (ne-doe-kroe-mil)in combination with other antiretroviral
Tiladedrugs. Do not take more than prescribed

amount and do not stop taking without con- Classification
sulting health care professional. If a dose is Therapeutic: antiasthmatics, allergy, cold,
missed, take as soon as remembered, then and cough remedies

Pharmacologic: mast cell stabilizersreturn to regular dose schedule. If it is within
6 hr of next dose, omit dose and take next

Pregnancy Category Bdose at regular time. Do not double doses.
†For ophthalmic use, see Appendix C● Instruct patient that maraviroc should not be

shared with others.
Indications● Inform patient that maraviroc does not cure
Inhalation: Management (long-term control)AIDS or prevent associated or opportunistic M
of asthma; prevention of exercise-inducedinfections. Maraviroc does not reduce the
bronchospasm. Intranasal (cromolyn only):risk of transmission of HIV to others through
Prevention and treatment of seasonal and pe-sexual contact or blood contamination. Cau-
rennial allergic rhinitis. Oral (cromolyntion patient to use a condom and to avoid
only): Mastocytosis.sharing needles or donating blood to prevent

spreading the AIDS virus to others. The long- Action
term effects of maraviroc are unknown at this Prevents the release of histamine, leukotrienes,
time. If new symptoms of infection develop af- and slow-reacting substance of anaphylaxis
ter starting maraviroc, notify health care pro- (SRS-A) from sensitized mast cells. Therapeu-
fessional. tic Effects: Decreased frequency and intensity

● Advise patient to discontinue maraviroc and of asthmatic episodes, allergic reactions, and
notify health care professional if itchy rash, mastocytosis.
yellow colored skin or eyes, dark urine, vom- Pharmacokineticsiting, or abdominal pain occur. Absorption: Cromolyn—Poorly absorbed

● May cause dizziness. Caution patient to avoid (<1% with oral); action is local. Small amountsdriving and other activities requiring alert- may reach systemic circulation after inhalation.ness until response to medication is known. Nedocromil—poorly absorbed systemically
● Advise patient to make position changes slow- (<2%).ly to minimize postural hypotension. Distribution: Because only small amounts are
● Instruct patient to consult health care profes- absorbed, distribution of these agents is notsional before taking any Rx, OTC, or herbal known.products, especially St. John’s Wort; may de- Metabolism and Excretion: Small amountscrease effectiveness of maraviroc. absorbed are excreted unchanged in urine and
● Advise patient to notify health care profes- bile (urine only for nedocromil).sional if pregnancy is planned or suspected Half-life: Cromolyn—80–90 min; nedo-or if breastfeeding. cromil—1.5 hr.
● Emphasize the importance of regular follow-

up exams and blood counts to determine TIME/ACTION PROFILE (effects on
progress and monitor for side effects. symptoms)

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION
● Delayed progression of AIDS and decreased

Cromolyn— 1–2 wk 2–4 wk unknownopportunistic infections in patients with HIV. inhalation
● Decrease in viral load and increase in CD-4 Cromolyn— 1–2 wk 2–4 wk unknown

cell counts. nasal

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Cromolyn- 1–2 wk 2–6 wk 2–3 wk† Nedocromil
oral

Inhaln (Adults and Children ≥6 yr): 2 inha-Nedocrom- within 2 wk unknown unknown
lations (1.75 mg/inhalation) 4 times daily; �il—inha-

lation to 2–3 times daily once symptoms are well-con-
trolled.†After treatment discontinued
AvailabilityContraindications/Precautions
CromolynContraindicated in: Hypersensitivity; Acute at-
Solution for nebulization: 10 mg/ml. Aero-tacks of asthma (inhalation products).
sol for inhalation: 800 mcg/actuation in 8.1-gUse Cautiously in: Will not relieve and may
(112 actuations) or 14.2-g (200 actuations)worsen acute attacks of bronchospasm (inhala-
containers. Nasal solution: 40 mg/ml (5.2tion); Will not relieve and may worsen acute at-
mg/spray) in 13-ml (≥100 sprays) or 26-mltacks of bronchospasm (inhalation); Cromo-
(≥200 sprays) containersOTC. Oral solution:lyn—Renal or hepatic dysfunction (oral only);
100 mg/5 ml.OB, Lactation: Pregnancy and lactation (safety
Nedocromilnot established); Pedi: Cromolyn—Children
Aerosol for inhalation: 1.75 mg/actuation in<2 yr (safety not established); Pedi: Nedocrom-
16.2-g canister (at least 104 inhalations).il—Children <6 yr (safety not established).

Adverse Reactions/Side Effects NURSING IMPLICATIONS
CNS: dizziness, fatigue, headache. CV: chest

Assessmentpain. EENT: intranasal— nasal irritation, na-
● Inhaln: Evaluate pulmonary function testingsal congestion, pharyngitis, rhinitis, sneezing.

before initiating therapy in asthmatics.Resp: inhalation— cough, cough, irritation of
● Assess lung sounds and respiratory functionthe throat and trachea, bronchospasm. GI: un-

before and periodically during therapy.pleasant taste, diarrhea, nausea, vomiting.
● Intranasal: Assess for symptoms of rhinitisDerm: erythema, rash, urticaria. Misc: allergic (stuffiness, rhinorrhea).reactions including ANAPHYLAXIS or worsening of
● PO: Assess for symptoms of mastocytosis (di-

conditions being treated, fever. arrhea, flushing, headache, vomiting, urticar-
Interactions ia, abdominal pain, nausea, itching).
Drug-Drug: Not known. Potential Nursing Diagnoses

Ineffective airway clearance (Indications)Route/Dosage
ImplementationCromolyn
● Reduction in dose of other asthma medica-

Inhaln (Adults and Children ≥2 yr): Nebu- tions may be possible after 2–4 wk of therapy.
lized solution—One ampule (20 mg) via ne-

● Inhaln: Medication should be used prophy-
bulization 4 times daily. For prevention of bron- lactically, not during acute asthma attacks or
chospasm, one ampule (20 mg) should be given status asthmaticus.
via nebulization 10–15 min before exposure to ● Pretreatment with bronchodilator may be re-
known precipitating situation. quired to increase delivery of inhalation
Inhaln (Adults and Children ≥5 yr): Aero- product.
sol—2 inhalations (0.8 mg/inhalation) 4 times ● Do not use nebulizer solution that is cloudy
daily; � to 2–3 times daily once symptoms are or contains a precipitate.
well-controlled. For prevention of broncho- ● PO: Cromolyn should be taken 30 min before

meals and at bedtime. Dose should be mixedspasm, use 2 inhalations 10–15 min before ex-
in glass of water. Patient should drink all ofposure to known precipitating situation.
the water. Plastic ampules should be stored inIntranasal (Adults and Children ≥2 yr): 1
foil pouch until ready to use.spray (5.2 mg/spray) each nostril 3–4 times

daily (up to 6 times daily). Patient/Family Teaching
PO (Adults and Children >12 yr): 200 mg 4 ● Medication must be used routinely and not
times daily. more frequently than prescribed. Take
PO (Children 2–12 yr): 100 mg 4 times daily missed doses as soon as remembered and
(not to exceed 40 mg/kg/day). space other doses at regular intervals. Do not
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Actiondouble doses. Do not discontinue therapy
Has central anticholinergic, CNS depressant,without consulting health care professional,
and antihistaminic properties. Decreases excit-or exacerbation of symptoms may occur.
ability of the middle ear labyrinth and depresses● Instruct patient not to discontinue concurrent
conduction in middle ear vestibular-cerebellarcorticosteroid or bronchodilator therapy
pathways. Therapeutic Effects: Decreasedwithout consulting health care professional.
motion sickness. Decreased vertigo from vestib-● If cromolyn is prescribed before contact with
ular pathology.known allergen or exercise, explain that it

should be administered 10–15 min, and no Pharmacokinetics
earlier than 60 min, in advance. Absorption: Absorbed after oral adminis-

● Inhaln: Instruct patient in the proper use of tration.
the metered-dose inhaler. See Appendix D for Distribution: Unknown.
instructions. Metabolism and Excretion: Unknown.

● Caution patient to notify health care profes- Half-life: 6 hr.
sional if asthmatic symptoms do not improve
within 4 wk, worsen, or recur. TIME/ACTION PROFILE (antihistaminic

● Intranasal: Instruct patient to clear nasal effects)
Mpassages before administration and to inhale

ROUTE ONSET PEAK DURATIONthrough nose during administration.
● Instruct patient to start using product up to 1 PO 1 hr unknown 8–24 hr

wk before coming into contact with allergen
Contraindications/Precautionsand to use every day while in contact with al-
Contraindicated in: Hypersensitivity; Preg-lergen.
nancy.● PO: Instruct patient that the beneficial effects
Use Cautiously in: Prostatic hyperplasia; An-of cromolyn are dependent upon its use at
gle-closure glaucoma; Geriatric (increased sen-regular intervals.
sitivity; increased risk of adverse reactions);Evaluation/Desired Outcomes Children or lactation (safety not established).

● Therapeutic effects, observable within 2–4
Adverse Reactions/Side Effectswk after beginning therapy, are demonstrated
CNS: drowsiness, fatigue. EENT: blurred vision.by:
GI: dry mouth.● Reduction in symptoms of asthma.

● Prevention of exercise-induced broncho- Interactions
spasm (cromolyn only). Drug-Drug: Additive CNS depression with oth-

● Decrease in the symptoms of allergic rhinitis er CNS depressants, including alcohol, other
(cromolyn only). antihistamines, opioid analgesics, and

● Reduction in symptoms of mastocytosis (cro- sedative/hypnotics. Additive anticholinergic
molyn only). effects with other drugs possessing anticho-

linergic properties, including some antihis-
tamines, antidepressants, atropine, halo-meclizine (mek-li-zeen) peridol, phenothiazines, quinidine, andAntivert, Antrizine, �Bonamine, disopyramide.

Bonine, Dramamine Less Drowsy
Route/DosageFormula, Meni-D, Vergon
PO (Adults): Motion sickness—25–50 mg 1

Classification hr before exposure; may repeat in 24 hr; verti-
Therapeutic: antiemetics, antihistamines go—25–100 mg/day in divided doses.

Pregnancy Category B Availability
Tablets: 12.5 mg, 25 mgRx, OTC, 50 mg. Cost:
12.5 mg $4.09/100, 25 mg $5.40/100, 50 mgIndications
$6.99/100. Chewable tablets: 25 mgRx, OTC.Management/prevention of: Motion sickness,

Vertigo. Capsules: 15 mgOTC, 25 mg, 30 mgOTC.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS �Novo-Medrone, Provera, �Prov-
era Pak, �Ratio-MPAAssessment
Classification● Assess patient for level of sedation after ad-
Therapeutic: antineoplastics, contraceptiveministration.
hormones

● Motion Sickness: Assess patient for nausea
Pharmacologic: hormones, progestinsand vomiting before and 60 min after admin-

istration. Pregnancy Category X
● Vertigo: Assess degree of vertigo periodical- †For contraceptive use see Contraceptives,

ly in patients receiving meclizine for laby- Hormonal monograph
rinthitis.

● Lab Test Considerations: May cause Indications
false-negative results in skin tests using aller- To decrease endometrial hyperplasia in post-
gen extracts. Discontinue meclizine 72 hr be- menopausal women receiving concurrent estro-
fore testing. gen (0.625 mg/day conjugated estrogens).

Treatment of secondary amenorrhea and ab-Potential Nursing Diagnoses
normal uterine bleeding caused by hormonalRisk for injury (Side Effects)
imbalance. IM: Treatment of advanced unre-

Implementation sponsive endometrial or renal carcinoma. Man-
● PO: Administer oral doses with food, water, agement of endometriosis-associated pain

or milk to minimize GI irritation. Chewable (Depo-Sub Q Provera 104 only). Unlabeled
tablet may be chewed or swallowed whole. uses: Obesity-hypoventilation (pickwickian)

syndrome, sleep apnea, hypersomnolence.Patient/Family Teaching
● Instruct patient to take meclizine exactly as Action

A synthetic form of progesterone—actions in-directed. If a dose is missed, take as soon as
clude secretory changes in the endometrium,possible unless almost time for next dose. Do
increases in basal body temperature, histologicnot double doses.
changes in vaginal epithelium, relaxation of● May cause drowsiness. Caution patient to
uterine smooth muscle, mammary alveolar tis-avoid driving or other activities requiring
sue growth, pituitary inhibition, and withdrawalalertness until response to the medication is
bleeding in the presence of estrogen. Thera-known.
peutic Effects: Decreased endometrial hyper-● Advise patient that frequent mouth rinses,
plasia in postmenopausal women receiving con-good oral hygiene, and sugarless gum or can-
current estrogen (combination with estrogendy may decrease dryness of mouth.
decreases vasomotor symptoms and prevents● Caution patient to avoid concurrent use of al-
osteoporosis). Restoration of hormonal bal-cohol and other CNS depressants with this
ance with control of uterine bleeding. Manage-medication.
ment of endometrial or renal cancer. Prevention

● Motion Sickness: When used as prophy-
of pregnancy.laxis for motion sickness, advise patient to

take medication at least 1 hr before exposure Pharmacokinetics
to conditions that may cause motion sickness. Absorption: 0.6–10% absorbed after oral ad-

ministration.Evaluation/Desired Outcomes
Distribution: Enters breast milk.

● Prevention and relief of symptoms in motion
Metabolism and Excretion: Metabolized bysickness.
the liver.

● Prevention and treatment of vertigo due to
Half-life: 1st phase—52 min; 2nd phase—vestibular pathology.
230 min; biological—14.5 hr.

TIME/ACTION PROFILE (IM = antineoplas-medroxyPROGESTERone† tic effects)
(me-drox-ee-proe-jess-te-rone)
�Alti-MPA, Amen, Curretab, Cyc- ROUTE ONSET PEAK DURATION

rin, Depo-Provera, Depo-Sub Q PO unknown unknown unknown
Provera 104, �Gen-Medroxy, IM wks–mos mo unknown†

Copyright © 2008 by F.A. Davis



medroxyPROGESTERone 777

SC unknown 1 wk 3 mo Renal or Endometrial Carcinoma
†Contraceptive effect lasts 3 mo IM (Adults): 400–1000 mg, may be repeated

weekly; if improvement occurs, attempt to de-Contraindications/Precautions
crease dosage to 400 mg monthly.Contraindicated in: Hypersensitivity; Hyper-

sensitivity to parabens (IM suspension only); Endometriosis-Associated pain
Pregnancy; Missed abortion; Thromboembolic

Subcut (Adults): 104 mg every 12–14 wk (3disease; Cerebrovascular disease; Severe liver
mo), beginning on day 5 of normal menses (notdisease; Breast or genital cancer; Porphyria.
recommended for more than 2 years).Use Cautiously in: History of liver disease; Re-
Availability (generic available)nal disease; Cardiovascular disease; Seizure dis-

orders; Mental depression; Lactation: Lactation Tablets: 2.5 mg, 5 mg, 10 mg, �100 mg. Sus-
(when used as a contraceptive, wait until 6 wk pension for depot injection: �50 mg/ml,
after delivery if breastfeeding). �100 mg/ml, 150 mg/ml, 400 mg/ml. Suspen-

sion for subcutaneous injection (Depo-Adverse Reactions/Side Effects
Sub Q Provera 104): 104 mg/0.65 ml in sin-CNS: depression. EENT: retinal thrombosis.
gle-use syringes. In combination with:CV: PULMONARY EMBOLISM, thromboembolism,
conjugated estrogens as Prempro (single com- Mthrombophlebitis. GI: drug-induced hepatitis,
bination tablet of 0.626 mg conjugated estro-gingival bleeding. GU: cervical erosions. Derm:
gens plus 2.5 or 5 mg medroxyprogesterone) orchloasma, melasma, rashes. Endo: amenor-
Premphase (0.625 mg conjugated estrogensrhea, breakthrough bleeding, breast ten-
tablet for 14 days followed by combination tab-derness, changes in menstrual flow, galactor-
let of 0.625 mg conjugated estrogens plus 5 mgrhea, hyperglycemia, spotting. F and E: edema.
medroxyprogesterone for days 15–28) in con-Metab: bone loss. Misc: allergic reactions in-
venience packages. See Appendix B.cluding ANAPHYLAXIS and ANGIOEDEMA, weight gain,

weight loss.
NURSING IMPLICATIONS

Interactions
AssessmentDrug-Drug: May � effectiveness of bromo-

criptine when used concurrently for galactor- ● Monitor blood pressure periodically during
rhea/amenorrhea. Contraceptive effectiveness therapy.
may be � by carbamazepine, phenobarbi- ● Assess patient’s usual menstrual history. Ad-
tal, phenytoin, rifampin, or rifabutin. Ami- ministration of drug may begin on any day of
noglutethimide may � oral absorption. cycle in patients with amenorrhea and on day

16 or 21 of cycle in patients with dysfunction-Route/Dosage
al bleeding

Postmenopausal Women Receiving Concur-
● Monitor intake and output ratios and weekly

rent Estrogen weight. Report significant discrepancies or
PO (Adults): 2.5–5 mg daily concurrently with steady weight gain.
0.625 mg conjugated estrogens (monophasic ● Lab Test Considerations: Monitor hepat-
regimen) or 5 mg daily on days 15–28 of the cy- ic function before and periodically during
cle with 0.625 mg conjugated estrogens taken therapy.
daily throughout cycle (biphasic regimen). ● May cause � alkaline phosphatase levels.

May � pregnanediol excretion concen-Secondary Amenorrhea
trations.

PO (Adults): 5–10 mg/day for 5–10 days; start
● May cause � serum LDL concentrations or

at any time in cycle. � HDL concentrations.
● May alter thyroid hormone assays.Dysfunctional Uterine Bleeding/Induction of

Menses Potential Nursing Diagnoses
Sexual dysfunction (Indications)PO (Adults): 5–10 mg/day for 5–10 days,

starting on day 16 or day 21 of menstrual cycle. Ineffective tissue perfusion (Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation ● Advise patient to keep a 1-mo supply of me-
● Do not confuse Provera (medroxyprogester- droxyprogesterone available at all times.

one) with Covera (verapamil). ● Instruct patient in correct method of monthly
breast self-examination. Increased breast● Only the 150-mg/ml vial should be used for
tenderness may occur.contraception.

● Advise patient that gingival bleeding may oc-● Injectable medroxyprogesterone may lead to
cur. Instruct patient to use good oral hygienebone loss, especially in women younger than
and to receive regular dental care and exami-21 years. Injectable medroxyprogesterone
nations.should be used for >2 years only if other

● Instruct patient to notify health care profes-methods of contraception are inadequate. If
sional if menstrual period is missed or ifused long term, women should use supple-
pregnancy is suspected. Patient should not at-mental calcium and vitamin D, and monitor
tempt conception for 3 mo after discontinu-bone mineral density.
ing medication in order to decrease risk to● Subcut: Shake vigorously before use to form
fetus.a uniform suspension. Inject slowly (over 5–

● Medroxyprogesterone may cause melasma7 Seconds) at a 45° angle into fatty area of an-
(brown patches of discoloration) on faceterior thigh or abdomen every 12 to 14 wks. If
when patient is exposed to sunlight. Advisemore than 14 wks elapse between injections,
patient to avoid sun exposure and to wearrule out pregnancy prior to administration.
sunscreen or protective clothing whenDo not rub area after injection.
outdoors.

● When switching from other hormonal contra-
● Emphasize the importance of routine follow-ceptives, administer within dosing period (7

up physical exams, including blood pressure;days after taking last active pill, removing
breast, abdomen, and pelvic exams; and Pa-patch or ring, or within the dosing period for
panicolaou smears every 6–12 mo.IM injection).

● IM, Subcut Advise patient to maintain ade-
● IM: Shake vial vigorously before preparing

quate amounts of dietary calcium and vitaminIM dose. Administer deep IM into gluteal or D to help prevent bone loss.deltoid muscle. If period between injections
Evaluation/Desired Outcomesis >14 wk, determine that patient is not preg-
● Regular menstrual periods.nant before administering the drug.
● Decrease in endometrial hyperplasia in post-● In patients with cancer, IM dose may initially

menopausal women receiving concurrent es-be required weekly. Once stabilized, IM dose
trogen.may be required only monthly.

● Control of the spread of endometrial or renal
Patient/Family Teaching cancer.
● Explain the dose schedule. Instruct patient to

take medication at the same time each day. medroxyprogesterone, SeeTake missed doses as soon as remembered,
CONTRACEPTIVES, HORMONAL.but do not double doses.

● Advise patients receiving medroxyprogester-
one for menstrual dysfunction to anticipate
withdrawal bleeding 3–7 days after discontin- megestrol (me-jess-trole)
uing medication. Megace

● Review patient package insert (PPI) with pa-
Classificationtient. Emphasize the importance of notifying Therapeutic: antineoplastics, hormones

health care professional if the following side Pharmacologic: progestins
effects occur: visual changes, sudden

Pregnancy Category D (tablets), X (sus-weakness, incoordination, difficulty with
speech, headache, leg or calf pain, shortness pension)
of breath, chest pain, changes in vaginal
bleeding pattern, yellow skin, swelling of ex- Indications
tremities, depression, or rash. Patients re- Palliative treatment of endometrial and breast
ceiving medroxyprogesterone for cancer may carcinoma, either alone or with surgery or radi-
not receive PPI. ation (tablets only). Treatment of anorexia,
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weight loss, and cachexia associated with AIDS eric—40 mg/ml $131.33/240 ml; Megace
(oral suspension only). ES—125 mg/ml $526.89/150 ml.

Action NURSING IMPLICATIONSAntineoplastic effect may result from inhibition
of pituitary function. Therapeutic Effects: Re- Assessment
gression of tumor. Increased appetite and

● Assess patient for swelling, pain, or ten-
weight gain in patients with AIDS. derness in legs. Report these signs of deep
Pharmacokinetics vein thrombophlebitis.
Absorption: Well absorbed from the GI tract. ● Anorexia: Monitor weight, appetite, and nu-
Distribution: Unknown. tritional intake in patients with AIDS.
Protein Binding: ≥90%.
Metabolism and Excretion: Completely me- Potential Nursing Diagnoses
tabolized by the liver. Imbalanced nutrition: less than body require-
Half-life: 38 hr (range 13–104 hr). ments (Indications)

TIME/ACTION PROFILE (antineoplastic ac- Implementation
tivity)

● Because of high dose, suspension is most M
convenient form for patients with AIDS.

ROUTE ONSET PEAK DURATION
● Do not confuse Megace 800 mg/20 mL with

PO wk–mos 2 mo unknown Megace ES 625 mg/5 mL.
● PO: May be administered with meals if GI ir-Contraindications/Precautions

ritation becomes a problem.Contraindicated in: Hypersensitivity; OB:
Pregnancy, missed abortion, or lactation; Un- Patient/Family Teachingdiagnosed vaginal bleeding; Severe liver dis-

● Instruct patient to take medication exactly asease; Suspension contains alcohol and should
directed; do not skip or double up on missedbe avoided in patients with known intolerance.
doses. Missed doses may be taken as long asUse Cautiously in: Diabetes; Mental depres-
it is not right before next dose. Gradually de-sion; Renal disease; History of thrombophlebi-
crease dose prior to discontinuation.tis; Cardiovascular disease; Seizure disorders.

● Advise patient to report to health care profes-Adverse Reactions/Side Effects
sional any unusual vaginal bleeding or signsCV: THROMBOEMBOLISM, edema. GI: GI irritation.
of deep vein thrombophlebitis.Derm: alopecia. Endo: asymptomatic adrenal

● Advise patient that this medication may havesuppression (chronic therapy). Hemat: throm-
teratogenic effects. Contraception should bebophlebitis. MS: carpal tunnel syndrome.
used during therapy and for at least 4 months

Interactions after therapy is completed.
Drug-Drug: None significant.

● Discuss with patient the possibility of hair
Route/Dosage loss. Explore methods of coping.
PO (Adults): Breast carcinoma—160 mg/

Evaluation/Desired Outcomesday single dose or divided doses; endometrial/
ovarian carcinoma—40–320 mg/day in divid- ● Slowing or arresting the spread of endometri-
ed doses; anorexia associated with AIDS— al or breast malignancy. Therapeutic effects
800 mg day; may decrease to 400 mg/day after 1 usually occur within 2 months of initiating
mo (range 400–800 mg/day). therapy.

● Increased appetite and weight gain in patientsAvailability (generic available)
with AIDS.Tablets: 20 mg, 40 mg. Cost: Generic—20 mg

$37.99/100, 40 mg $52.99/100. Oral suspen-
sion (lemon-lime flavor): 40 mg/ml in 10-

meloxicam (me-lox-i-kam)ml, 20-ml, 240-ml, and 480-ml bottles, 125 mg/
Mobicml in 150-ml bottles (Megace ES). Cost: Gen-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ric patients (� risk of GI bleeding); OB, Pedi:Classification
Pregnancy, lactation, or children <2 yr (safetyTherapeutic: nonsteroidal anti-inflammato-
not established; avoid use late in pregnancy).ry agents

Pharmacologic: nonopioid analgesics Adverse Reactions/Side Effects
CV: edema. GI: GI BLEEDING, abnormal liver func-Pregnancy Category C
tion tests, diarrhea, dyspepsia, nausea. Derm:
EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOX-Indications
IC EPIDERMAL NECROLYSIS, pruritus. Hemat: anemia,

Relief of signs and symptoms of osteoarthritis leukopenia, thrombocytopenia.
and rheumatoid arthritis (including juvenile

Interactionsrheumatoid arthritis).
Drug-Drug: May � antihypertensive effects ofAction ACE inhibitors. May � diuretic effects of fu-

Inhibits prostaglandin synthesis, probably by in- rosemide or thiazide diuretics. Concurrent
hibiting the enzyme cyclooxygenase. Thera- use with aspirin � meloxicam blood levels
peutic Effects: Decreased pain and inflamma- and may � risk of adverse reactions. Concur-
tion associated with osteoarthritis. Also rent use with cholestyramine � blood levels.
decreases fever. � plasma lithium levels (close monitoring

recommended when meloxicam is introducedPharmacokinetics
or withdrawn). May � risk of bleeding withAbsorption: Well absorbed following oral ad-
anticoagulants, including warfarin.ministration.

Distribution: Unknown. Route/Dosage
Protein Binding: 99.4%. PO (Adults): 7.5 mg once daily; some patients
Metabolism and Excretion: Mostly metabo- may require 15 mg/day.
lized to inactive metabolites by the liver via the PO (Children 2–17 yr and >12 kg): 0.125
P450 enzyme system; metabolites are excreted mg/kg once daily up to 7.5mg/day.
in urine and feces. Availability (generic available)Half-life: 20.1 hr. Tablets: 7.5 mg, 15 mg. Cost: Generic—7.5

mg $43.83/90, 15 mg $18.90/90. Oral sus-TIME/ACTION PROFILE
pension (raspberry flavor): 7.5 mg/5 mL in

ROUTE ONSET PEAK* DURATION 100-mL bottles.
PO unknown 5–6 hr 24 hr

NURSING IMPLICATIONS
*Blood levels

AssessmentContraindications/Precautions
● Patients who have asthma, aspirin-induced

Contraindicated in: Hypersensitivity; Cross- allergy, and nasal polyps are at increased risk
sensitivity may occur with other NSAIDs, includ- for developing hypersensitivity reactions. Ass-
ing aspirin; Severe renal impairment (CCr ≤15 ess for rhinitis, asthma, and urticaria.
ml/min); Concurrent use of aspirin (increased

● Assess pain and range of motion prior to and
risk of adverse reactions); Peri-operative pain 1–2 hr following administration.
from coronary artery bypass graft (CABG)

● Lab Test Considerations: Evaluate BUN,
surgery. serum creatinine, CBC, and liver function pe-
Use Cautiously in: Cardiovascular disease or riodically in patients receiving prolonged
risk factors for cardiovascular disease (may � therapy. May cause anemia, thrombocytope-
risk of serious cardiovascular thrombotic nia, leukopenia, and abnormal liver or renal
events, myocardial infarction, and stroke, espe- function tests.
cially with prolonged use). Dehydration (cor-

● Bleeding time may be prolonged.
rect deficits before initiating therapy); Geri: Im-

Potential Nursing Diagnosespaired renal function, heart failure, liver
Acute pain (Indications)dysfunction, geriatric patients (≥65 yr), con-
Impaired physical mobility (Indications)current ACE inhibitor or diuretic therapy (�

risk of reversible renal dysfunction); Coagula- Implementation
tion disorders or concurrent anticoagulant ● Administration in higher than recommended
therapy (may � risk of bleeding); Geri: Geriat- doses does not provide increased effective-
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Actionness but may cause increased side effects. Use
Inhibits DNA and RNA synthesis by alkylationlowest effective dose for shortest period of
(cell-cycle phase–nonspecific). Therapeutictime.
Effects: Death of rapidly replicating cells, par-● PO: May be administered without regard to
ticularly malignant ones. Also has immunosup-food.
pressive properties.● Pedi: Use oral suspension to ensure accuracy

of dosing in children. Pharmacokinetics
Absorption: Incompletely and variably ab-Patient/Family Teaching
sorbed following oral administration.● Advise patient to take this medication with a
Distribution: Rapidly distributed throughoutfull glass of water and to remain in an upright
total body water.position for 15–30 min after administration.
Protein Binding: ≤30%.

● Instruct patient to take medication as direct-
Metabolism and Excretion: Rapidly metabo-ed. Take missed doses as soon as remem-
lized in the bloodstream. Small amounts (10%)bered but not if almost time for the next dose.
excreted unchanged by the kidneys.Do not double doses.
Half-life: 1.5 hr.

● Caution patient to avoid the concurrent use of
alcohol, aspirin, acetaminophen, or other MTIME/ACTION PROFILE (effects on blood
OTC medications without consulting health counts)
care professional.

● Advise patient to inform health care profes- ROUTE ONSET PEAK DURATION
sional of medication regimen prior to treat- PO 5 days 2–3 wk 5–6 wk
ment or surgery.

Contraindications/Precautions● Advise patient to consult health care profes-
Contraindicated in: Hypersensitivity to mel-sional if rash, itching, visual disturbances,
phalan or chlorambucil; Pregnancy or lactation.weight gain, edema, black stools, or signs of
Use Cautiously in: Patients with childbearinghepatotoxicity (nausea, fatigue, lethargy,
potential; Active infections; Decreased bonejaundice, upper right quadrant tenderness,
marrow reserve; Geri: Geriatric patients or pa-flu-like symptoms) occur.
tients with other chronic debilitating illnesses;Evaluation/Desired Outcomes Impaired renal function (dose reduction rec-

● Relief of pain. ommended if BUN ≥30 mg/dl); Pedi: Children
● Improved joint mobility. Patients who do not (safety not established).

respond to one NSAID may respond to an-
Adverse Reactions/Side Effectsother.
Resp: bronchopulmonary dysplasia, pulmo-
nary fibrosis. GI: diarrhea, hepatitis, nausea,
stomatitis, vomiting. GU: infertility. Derm: alo-melphalan (mel-fa-lan)
pecia, pruritus, rashes. Endo: menstrualAlkeran, L-PAM, phenylalanine
irregularities. Hemat: leukopenia, thrombocy-mustard
topenia, anemia. Metab: hyperuricemia. Misc:

Classification allergic reactions, including ANAPHYLAXIS (more
Therapeutic: antineoplastics common after IV use).Pharmacologic: alkylating agents

Interactions
Pregnancy Category D Drug-Drug: � bone marrow depression with

other antineoplastics or radiation therapy.
Indications May � antibody response to live-virus vac-
Alone or with other therapies for: Multiple mye- cines and � risk of adverse reactions. May �
loma, Ovarian cancer. Unlabeled uses: Breast the risk of pulmonary toxicity with carmustine.
cancer. Prostate cancer. Testicular carcinoma. Concurrent IV use with cyclosporine may �
Chronic myelogenous leukemia. Osteogenic risk of renal failure. Risk of enterocolitis may be
sarcoma. � with concurrent nalidixic acid.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Route/Dosage during therapy to detect hepatotoxicity and
nephrotoxicity.Multiple Myeloma

● May cause � uric acid. Monitor periodicallyPO (Adults): 150 mcg (0.15 mg)/kg/day for 7
during therapy.days, followed by 3-wk rest, then 50 mcg (0.05

● May cause � 5-hydroxyindoleacetic acid (5-mg)/kg/day maintenance dose or 100–150
HIAA) concentrations as a result of tumormcg/kg/day or 250 mg (0.25 mg)/kg/day for 4
breakdown.days followed by 2–4-wk rest, then 2–4 mg/day

maintenance dose or 7 mg/m2 or 250 mcg (0.25 Potential Nursing Diagnoses
mg)/kg daily for 5 days q 5–6 wk. Risk for injury (Side Effects)
IV (Adults): 16 mg/m2 q 2 wk for 4 doses, then Risk for infection (Side Effects)
q 4 wk. Implementation

● Solution should be prepared in a biologicOvarian Carcinoma
cabinet. Wear gloves, gown, and mask whilePO (Adults): 200 mcg (0.2 mg)/kg/day for 5
handling medication. Discard IV equipmentdays q 4–5 wk.
in specially designated container.Availability

● If solution contacts skin or mucosa, immedi-Tablets: 2 mg. Powder for injection: 50 mg.
ately wash skin or mucosa with soap and
water.NURSING IMPLICATIONS

● PO: May be ordered in divided doses or as a
Assessment single daily dose.
● Assess for signs of infection (fever, chills, IV Administration

sore throat, cough, hoarseness, lower back
● Intermittent Infusion: Diluent: Reconsti-or side pain, difficult or painful urination).

tute with 10 ml of diluent supplied for a con-Notify health care professional if these symp-
centration of 5 mg/ml and shake vigorouslytoms occur.
until solution is clear. Concentration: Di-

● Assess for bleeding (bleeding gums, bruising,
lute dose immediately with 0.9% NaCl for apetechiae, guaiac stools, urine, and emesis).
concentration not to exceed 2 mg/ml for cen-Avoid IM injections and taking rectal temper-
tral line or 0.45 mg/ml for a peripheral line.atures. Apply pressure to venipuncture sites
Administer within 60 min of reconstitution.for 10 min.
Rate: Administer over at least 15 min (not to● May cause nausea and vomiting. Monitor in-
exceed 10 mg/min).take and output, appetite, and nutritional in-

● Y-Site Compatibility: acyclovir, amikacin,take. Prophylactic antiemetics may be used.
aminophylline, ampicillin, aztreonam, bleo-Adjust diet as tolerated.
mycin, bumetanide, buprenorphine, butor-● Monitor for symptoms of gout (increased
phanol, calcium gluconate, carboplatin, car-uric acid, joint pain, edema). Encourage pa-
mustine, cefazolin, cefepime, cefotaxime,tient to drink at least 2 L of fluid per day. Allo-
ceftazidime, ceftizoxime, ceftriaxone, cefu-purinol may be given to decrease uric acid
roxime, cimetidine, cisplatin, clindamycin,levels.
cyclophosphamide, cytarabine, dacarbazine,● Anemia may occur. Monitor for increased fa-
dactinomycin, daunorubicin, dexametha-tigue and dyspnea.
sone, diphenhydramine, doxorubicin, doxy-● Assess patient for allergy to chlorambucil. Pa-
cycline, droperidol, enalaprilat, etoposide,tients may have cross-sensitivity.
famotidine, filgrastim, floxuridine, flucona-● Lab Test Considerations: Monitor CBC
zole, fludarabine, fluorouracil, furosemide,and differential weekly during therapy. The
ganciclovir, gentamicin, haloperidol, hepa-nadir of leukopenia occurs in 2–3 wk. Notify
rin, hydrocortisone, hydromorphone, idaru-physician if leukocyte count is <3000/mm3.
bicin, ifosfamide, imipenem/cilastatin, lor-The nadir of thrombocytopenia occurs in 2–3
azepam, mannitol, mechlorethamine,wk. Notify physician if platelet count is
meperidine, mesna, methotrexate, methyl-<100,000/mm3. Recovery of leukopenia and
prednisolone, metoclopramide, metronida-thrombocytopenia occurs in 5–6 wk.
zole, minocycline, mitomycin, mitoxantrone,● Monitor liver function studies (AST, ALT,
morphine, nalbuphine, ondansetron, pentos-LDH, bilirubin) and renal function studies

(BUN, creatinine) prior to and periodically tatin, potassium chloride, prochlorperazine
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edisylate, promethazine, ranitidine, sodium Classification
bicarbonate, streptozocin, teniposide, thiote- Therapeutic: anti-Alzheimer’s agents
pa, ticarcillin/clavulanate, tobramycin, tri- Pharmacologic:
methoprim/sulfamethoxazole, vancomycin,

Pregnancy Category Bvinblastine, vincristine, vinorelbine, zido-
vudine.

Indications● Y-Site Incompatibility: amphotericin B,
Moderate to severe Alzheimer’s dementia.chlorpromazine.
ActionPatient/Family Teaching
Binds to CNS N-methyl-D-aspartate (NMDA) re-● Instruct patient to take melphalan as direct-
ceptor sites, preventing binding of glutamate, aned, even if nausea and vomiting occur. If vom-
excitatory neurotransmitter. Therapeutic Ef-iting occurs shortly after dose is taken, con-
fects: Decreased symptoms of dementia. Doessult health care professional. If a dose is
not slow progression. Cognitive enhancement.missed, do not take at all.
Does not cure disease.● Advise patient to notify health care profes-

sional if fever; chills; dyspnea; persistent Pharmacokinetics
cough; sore throat; signs of infection; bleed- Absorption: Well absorbed after oral adminis- M
ing gums; bruising; petechiae; or blood in tration.
urine, stool, or emesis occurs. Caution pa- Distribution: Unknown.
tient to avoid crowds and persons with known Metabolism and Excretion: 57–82% excret-
infections. Instruct patient to use soft tooth- ed unchanged in urine by active tubular secre-
brush and electric razor. Caution patient not tion moderated by pH dependent tubular reab-
to drink alcoholic beverages or take products sorption. Remainder metabolized; metabolites
containing aspirin or other NSAIDs. are not pharmacologically active.

● Instruct patient to notify health care profes- Half-life: 60–80 hr.
sional if rash, itching, joint pain, or swelling

TIME/ACTION PROFILE (blood levels)occurs.
● Instruct patient to inspect oral mucosa for

ROUTE ONSET PEAK DURATION
redness and ulceration. If ulceration occurs,

PO unknown 3–7 hr 12 hradvise patient to use sponge brush and to
rinse mouth with water after eating and Contraindications/Precautions
drinking. Consult health care professional if Contraindicated in: Severe renal impairment.
pain interferes with eating. Stomatitis pain Use Cautiously in: Moderate renal impair-
may require treatment with opioid analgesics. ment (consider � dose); Concurrent use of

● Advise patient that although fertility may be other NMDA antagonists (amantadine, rimanta-
decreased, contraception should be used dine, ketamine, dextromethorphan); Concur-
during melphalan therapy because of poten- rent use of drugs or diets that cause alkaline
tial teratogenic effects on the fetus. urine; Conditions that � urine pH including se-

● Instruct patient not to receive any vaccina- vere urinary tract infections or renal tubular aci-
tions without advice of health care profes- dosis (lead to � excretion and � levels); OB,
sional. Lactation, Pedi: Safety not established. Discon-

● Emphasize need for periodic lab tests to mon- tinue drug or bottle-feed.
itor for side effects.

Adverse Reactions/Side EffectsEvaluation/Desired Outcomes CNS: dizziness, fatigue, headache, sedation. CV:
● Decrease in size and spread of malignant hypertension. Derm: rash. GI: weight gain. GU:

tissue. urinary frequency. Hemat: anemia.

Interactions
memantine (me-man-teen) Drug-Drug: Medications that � urine pH
Namenda lead to � excretion and � blood levels (car-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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bonic anhydrase inhibitors, sodium bicar- HIGH ALERT
bonate). meperidine (me-per-i-deen)
Route/Dosage Demerol, pethidine
PO (Adults): 5 mg once daily initially, in-

Classificationcreased at weekly intervals to 10 mg/day (5 mg
Therapeutic: opioid analgesicstwice daily), then 15 mg/day (5 mg once daily, Pharmacologic: opioid agonists

10 mg once daily as separate doses, then to tar-
Schedule IIget dose of 20 mg/day (as 10 mg twice daily).

Availability Pregnancy Category C
Tablets: 5 mg, 10 mg, titration package con-
taining twenty-eight 5-mg tablets and twenty-one Indications
10-mg tablets. Cost: 5 mg $458.95/180, 10 mg Moderate or severe pain (alone or with nono-
$435.98/180. Oral solution, sugar-free, al- pioid agents). Anesthesia adjunct. Analgesic
cohol-free (peppermint): 2 mg/ml in 360- during labor. Preoperative sedation. Unla-
mL bottles. beled uses: Rigors.

ActionNURSING IMPLICATIONS
Binds to opiate receptors in the CNS. Alters the
perception of and response to painful stimuli,Assessment
while producing generalized CNS depression.● Assess cognitive function (memory, attention,
Therapeutic Effects: Decrease in severity ofreasoning, language, ability to perform sim-
pain.ple tasks) periodically during therapy.

● Lab Test Considerations: May cause Pharmacokinetics
anemia. Absorption: 50% from the GI tract; well ab-

sorbed from IM sites. Oral doses are about halfPotential Nursing Diagnoses
as effective as parenteral doses.Disturbed thought process (Indications)
Distribution: Widely distributed. Crosses theRisk for injury (Side Effects)
placenta; enters breast milk.Impaired environmental interpretation syn-
Protein Binding: Neonates: 52%; Infants 3–18drome
months: 85%; Adults: 60–80%.

Implementation Metabolism and Excretion: Mostly metabo-
● Dose increases should occur no more fre- lized by the liver; some converted to normeperi-

quently than weekly. dine, which may accumulate and cause sei-
● PO: May be administered without regard to zures. 5% excreted unchanged by the kidneys.

food. Half-life: Neonates: 12–39 hr; Infants 3–18
● Administer oral solution using syringe pro- months: 2.3 hr; Children 5–8 yr: 3 hr; Adults:

vided. Do not dilute or mix with other fluids. 2.5–4 hr (prolonged in impaired renal or he-
patic function [7–11 hr]).Patient/Family Teaching

● Instruct caregivers on how and when to TIME/ACTION PROFILE (analgesia)
administer memantine and how to titrate
dose. Provide caregiver with Patient Instruc- ROUTE ONSET PEAK DURATION
tions sheet. PO 15 min 60 min 2–4 hr

● Caution patient and caregiver that memantine IM 10–15 min 30–50 min 2–4 hr
may cause dizziness. Subcut 10–15 min 40–60 min 2–4 hr

IV immediate 5–7 min 2–3 hr● Teach patient and caregivers that improve-
ment in cognitive functioning may take Contraindications/Precautionsmonths; degenerative process is not reversed. Contraindicated in: Hypersensitivity; Hyper-

Evaluation/Desired Outcomes sensitivity to bisulfites (some injectable prod-
● Improvement in cognitive function (memory, ucts); Pregnancy or lactation (chronic use); Re-

attention, reasoning, language, ability to per- cent (14–21 days) MAO inhibitor therapy.
form simple tasks) in patients with Alzheim- Use Cautiously in: Head trauma; Increased
er’s disease. intracranial pressure; Severe renal, hepatic, or

Copyright © 2008 by F.A. Davis



meperidine 785

pulmonary disease; Hypothyroidism; Adrenal bor—50–100 mg IM or subcut when contrac-
insufficiency; Alcoholism; Geri: Appears on tions become regular; may repeat q 1–3 hr.
Beers list. Geriatric patients (morphine recom- Preoperative sedation—50–100 mg IM or
mended); Debilitated patients (dose reduction subcut 30–90 min before anesthesia.
suggested); Undiagnosed abdominal pain or PO, IM, Subcut, IV (Children): Analge-
prostatic hyperplasia; Labor (respiratory de- sia—1–1.5 mg/kg q 3–4 hr (should not exceed
pression may occur in the newborn); Patients 100 mg/dose). Preoperative sedation—1–2
with renal impairment, or extensive burns; High mg/kg 30–90 min before anesthesia (not to ex-
dose or prolonged therapy (>600 mg/day or >2 ceed adult dose).
days; increased risk of CNS stimulation and sei- IV (Adults): 15–35 mg/hr as a continuous in-
zures due to accumulation of normeperidine); fusion; PCA—10 mg initially; with a range 0f 1–
Sickle cell anemia (may require reduced initial 5 mg/incremental dose, recommended lockout
doses); Pedi: Neonates (syrup contains benzyl interval is 6–10 min (minimum 5 min).
alcohol); Children (increased risk of seizures IV (Children): Continuous infusion—0.5–1
due to accumulation of normeperidine). mg/kg loading dose followed by 0.3 mg/kg/hr,

titrate to effect up to 0.5–0.7 mg/kg/hr.Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, sedation, dysphoria, Availability (generic available) Meuphoria, floating feeling, hallucinations, head- Tablets: 50 mg, 100 mg. Cost: 50 mg $99.04/
ache, unusual dreams. EENT: blurred vision, 100, 100 mg $188.37/100. Syrup (banana
diplopia, miosis. Resp: respiratory depression. flavor): 50 mg/5 ml. Injection: �10 mg/ml,
CV: hypotension, bradycardia. GI: constipation, 25 mg/ml, 50 mg/ml, 75 mg/ml, 100 mg/ml. In
nausea, vomiting. GU: urinary retention. Derm: combination with: promethazine (Meper-
flushing, sweating. Misc: physical dependence, gan) and atropine. See Appendix B.psychological dependence, tolerance.

Interactions NURSING IMPLICATIONS
Drug-Drug: Do not use in patients receiving

AssessmentMAO inhibitors or procarbazine (may cause
● Assess type, location, and intensity of painfatal reaction—contraindicated within 14–21

prior to and 1 hr following PO, subcut, anddays of MAO inhibitor therapy). � CNS depres-
IM doses and 5 min (peak) following IV ad-sion with alcohol, antihistamines, and seda-
ministration. When titrating opioid doses, in-tive/hypnotics. Administration of agonist/an-
creases of 25–50% should be administeredtagonist opioid analgesics may precipitate
until there is either a 50% reduction in theopioid withdrawal in physically dependent pa-
patient’s pain rating on a numerical or visualtients. Nalbuphine or pentazocine may �
analogue scale or the patient reports satisfac-analgesia. Protease inhibitor antiretrovi-
tory pain relief. A repeat dose can be safelyrals may � effects and adverse reactions (con-
administered at the time of the peak if previ-current use should be avoided). Phenytoin �

metabolism and may � effects. Chlorproma- ous dose is ineffective and side effects are
zine and thioridazine may � the risk of ad- minimal.
verse reactions (concurrent use should be ● An equianalgesic chart (see Appendix J)
avoided). May aggravate side effects of isonia- should be used when changing routes or
zid. Acyclovir may � plasma concentrations when changing from one opioid to another.
of meperidine and normeperidine. ● Assess blood pressure, pulse, and respira-
Drug-Natural Products: Concomitant use of tions before and periodically during adminis-
kava kava, valerian or chamomile can � tration. If respiratory rate is <10/min, assess
CNS depression. St. John’s wort may increase level of sedation. Dose may need to be de-
serious side effects, concurrent use is not rec- creased by 25–50%. Initial drowsiness will
ommended. diminish with continued use. Pedi: Neonates

and infants are more susceptible to respira-Route/Dosage
tory depression. Assess respiratory rate fre-PO, IM, Subcut, IV (Adults): Analgesia—

50–150 mg q 3–4 hr. Analgesia during la- quently.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Assess bowel function routinely. Prevention Risk for injury (Side Effects)
of constipation should be instituted with in- Implementation
creased intake of fluids and bulk and with la-

● High Alert: Accidental overdose of opioid
xatives to minimize constipating effects. Stim- analgesics has resulted in fatalities. Before
ulant laxatives should be administered administering, clarify all ambiguous orders;
routinely if opioid use exceeds 2–3 days, have second practitioner independently
unless contraindicated. check original order, dose calculations, and

● Prolonged use may lead to physical and psy- infusion pump settings. Do not confuse with
chological dependence and tolerance. This morphine or hydromorphone; fatalities have
should not prevent patient from receiving ad- occurred. Pedi: Medication errors with
equate analgesia. Most patients who receive opioid analgesics are common in the pediat-
meperidine for pain do not develop psycho- ric population and include misinterpretation
logical dependence. Progressively higher or miscalculation of doses and use of inap-
doses may be required to relieve pain with propriate measuring devices.
long-term therapy. ● Explain therapeutic value of medication prior

● Monitor patients on chronic or high-dose to administration to enhance the analgesic
therapy for CNS stimulation (restlessness, ir- effect.
ritability, seizures) due to accumulation of ● Regularly administered doses may be more
normeperidine metabolite. Risk of toxicity in- effective than prn administration. Analgesic is
creases with doses >600 mg/24 hr, chronic more effective if given before pain becomes
administration (>2 days), and renal im- severe.
pairment. ● Coadministration with nonopioid analgesics

● Geri: Meperidine has been reported to cause may have additive analgesic effects and per-
delirium in the elderly; older adults are at in- mit lower doses.
creased risk for normeperidine toxicity. ● Oral dose is <50% as effective as parenteral.
Monitor frequently. When changing to oral administration, dose

● Pedi: Assess pediatric patient frequently; chil- may need to be increased (see Appendix J).
dren are more sensitive to the effects of ● Medication should be discontinued gradually
opioid analgesics and may experience respi- after long-term use to prevent withdrawal
ratory complications, excitability and rest- symptoms.
lessness more frequently. ● May be administered via PCA pump.

● Lab Test Considerations: May � plasma ● PO: Doses may be administered with food or
amylase and lipase concentrations. milk to minimize GI irritation. Syrup should

● Toxicity and Overdose: If an opioid an- be diluted in half-full glass of water.
tagonist is required to reverse respiratory de- ● IM: Administration of repeated subcut doses
pression or coma, naloxone (Narcan) is the may cause local irritation.
antidote. Dilute the 0.4-mg ampule of nalox- IV Administration
one in 10 ml of 0.9% NaCl and administer 0.5

● Direct IV: Diluent: Dilute with sterile water
ml (0.02 mg) by direct IV push every 2 min. or 0.9% NaCl for injection. Concentration:
For children and patients weighing <40 kg, ≤10 mg/ml. Rate: High Alert: Administer
dilute 0.1 mg of naloxone in 10 ml of 0.9% slowly over at least 5 min. Rapid administra-
NaCl for a concentration of 10 mcg/ml and tion may lead to increased respiratory de-
administer 0.5 mcg/kg every 2 min. Titrate pression, hypotension, and circulatory col-
dose to avoid withdrawal, seizures, and se- lapse.
vere pain. In patients receiving meperidine

● Intermittent Infusion: Diluent: Dilute
chronically, naloxone may precipitate sei- with D5W, D10W, dextrose/saline combina-
zures by eliminating the CNS depressant ef- tions, dextrose/Ringer’s or lactated Ringer’s
fects of meperidine, allowing the convulsant injection combinations, 0.45% NaCl, 0.9%
activity of normeperidine to predominate. NaCl, or Ringer’s or LR. Administer via infu-
Monitor patient closely. sion pump. Concentration: 1 mg/ml.

Potential Nursing Diagnoses Rate: Administer over 15–30 min.
Acute pain (Indications) ● Syringe Compatibility: atropine, chlorpro-
Disturbed sensory perception (visual, auditory) mazine, cimetidine, dimenhydrinate, diphen-
(Side Effects) hydramine, droperidol, glycopyrrolate, hy-
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droxyzine, ketamine, metoclopramide, ● Advise patient to change positions slowly to
midazolam, ondansetron, perphenazine, pro- minimize orthostatic hypotension.
chlorperazine, promazine, promethazine, ● Instruct patient to avoid concurrent use of al-
ranitidine, scopolamine. cohol or other CNS depressants.

● Syringe Incompatibility: heparin, mor- ● Advise ambulatory patients that nausea and
phine, pantoprazole, pentobarbital. vomiting may be decreased by lying down.

● Y-Site Compatibility: amifostine, amikacin, ● Encourage patient to turn, cough, and
ampicillin, ampicillin/sulbactam, atenolol, breathe deeply every 2 hr to prevent at-
aztreonam bivalirudin, bumetanide, cefazo- electasis.
lin, cefotaxime, cefoxitin, ceftazidime, cefti-

Evaluation/Desired Outcomeszoxime, ceftriaxone, cefuroxime, chloram-
● Decrease in severity of pain without a signifi-phenicol, cisatracurium, cladribine,

cant alteration in level of consciousness orclindamycin, dexamethasone, dexmedetomi-
respiratory status.dine, digoxin, diltiazem, diphenhydramine,

dobutamine, docetaxel, dopamine, doxycy-
cline, droperidol, erythromycin lactobionate, meropenemetoposide phosphate, famotidine, fenoldo-

(mer-oh-pen-nem) Mpam, filgrastim, fluconazole, fludarabine,
Merremgemcitabine, gentamicin, granisetron, hepa-

rin, hydrocortisone sodium succinate, insu- Classification
lin, kanamycin, labetalol, lidocaine, linezolid, Therapeutic: anti-infectives
magnesium sulfate, melphalan, methyldo- Pharmacologic: carbapenems
pate, methylprednisolone, metoclopramide,

Pregnancy Category Bmetoprolol, metronidazole, ondansetron, ox-
acillin, oxaliplatin, oxytocin, paclitaxel, pem-

Indicationsetrexed, penicillin G potassium, piperacillin/
Treatment of: Intra-abdominal infections, Bac-tazobactam, potassium chloride, propofol,
terial meningitis. Skin and skin structure infec-propranolol, ranitidine, remifentanil, sargra-
tions. Unlabeled uses: Febrile neutropenia.mostim, teniposide, thiotepa, ticarcillin/cla-
Hospital-acquired pneumonia and sepsis.vulanate, tobramycin, trimethoprim/sulfame-

thoxazole, vancomycin, verapamil, Action
vinorelbine. Binds to bacterial cell wall, resulting in cell

● Y-Site Incompatibility: allopurinol, am- death. Meropenem resists the actions of many
photericin B cholesteryl sulfate, cefepime, ce- enzymes that degrade most other penicillins and
foperazone, doxorubicin liposome, idarubi- penicillin-like anti-infectives. Therapeutic Ef-
cin, imipenem/cilastatin, lansoprazole. fects: Bactericidal action against susceptible

Patient/Family Teaching bacteria. Spectrum: Active against the follow-
● Instruct patient on how and when to ask for ing gram-positive organisms: Staphylococcus

pain medication. aureus, Streptococcus pneumoniae, Viridans
● Instruct patient to take meperidine as direct- group streptococci, Enterococcus faecalis.

ed. If dose is less effective after a few weeks, Also active against the following gram-negative
do not increase dose without consulting pathogens: Escherichia coli, Haemophilus in-
health care professional. Pedi: Teach parents fluenzae, Klebsiella pneumoniae, Neisseria
or caregivers how to accurately measure liq- meningitidis, Pseudomonas aeruginosa, Pro-
uid medication and to use only the measuring teus mirabilis. Active against the following an-
device dispensed with the medication. aerobes: Bacteroides fragilis, B. fragilis

● May cause drowsiness or dizziness. Advise group, Peptostreptococcus species.patient to call for assistance when ambulating
Pharmacokineticsor smoking. Caution patient to avoid driving
Absorption: IV administration results in com-or other activities requiring alertness until re-

sponse to medication is known. plete bioavailability.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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AvailabilityDistribution: Widely distributed into body tis-
Powder for injection: 500 mg, 1 g.sues and fluids; enters CSF when meninges are

inflamed.
NURSING IMPLICATIONSMetabolism and Excretion: 65–83% excret-

ed unchanged by the kidneys. AssessmentHalf-life: Premature neonates: 3 hr; Term neo-
● Assess patient for infection (vital signs; ap-nates: 2 hr; Infants 3 mo–2 yr: 1.4 hr; Children

pearance of wound, sputum, urine, and stool;>2 yr and Adults: 1 hr (increased in renal im-
WBC) at beginning of and throughoutpairment).
therapy.

● Obtain a history before initiating therapy toTIME/ACTION PROFILE (blood levels)
determine previous use of and reactions to

ROUTE ONSET PEAK DURATION penicillins. Persons with a negative history of
IV rapid end of in- 8 hr penicillin sensitivity may still have an allergic

fusion response.
● Obtain specimens for culture and sensitivityContraindications/Precautions prior to initiating therapy. First dose may beContraindicated in: Hypersensitivity to mero- given before receiving results.penem or imipenem; Serious hypersensitivity to
● Observe patient for signs and symptoms ofother beta-lactams (penicillins or cephalospo-

anaphylaxis (rash, pruritus, laryngeal edema,rins; cross-sensitivity may occur).
wheezing). Discontinue the drug and notifyUse Cautiously in: Renal impairment (� risk
physician immediately if these symptoms oc-of thrombocytopenia and seizures; dose reduc-
cur. Have epinephrine, an antihistamine, andtion recommended if CCr <50 ml/min); History
resuscitative equipment close by in the eventof seizures, brain lesions, or meningitis; Preg-
of an anaphylactic reaction.nancy, lactation, or children <3 mo (safety not

● Assess injection site for phlebitis, pain, andestablished).
swelling periodically during administration.

Adverse Reactions/Side Effects
● Lab Test Considerations: Monitor hema-

CNS: SEIZURES, dizziness, headache. Resp: APNEA. tologic, hepatic, and renal functions periodi-
GI: PSEUDOMEMBRANOUS COLITIS, constipation, diar- cally during therapy.
rhea, glossitis (increased in children), nausea,

● BUN, AST, ALT, LDH, serum alkaline phos-
thrush (increased in children), vomiting. phatase, bilirubin, and creatinine may be
Derm: moniliasis (children only), pruritus, transiently �.
rash. Local: inflammation at injection site,

● Hemoglobin and hematocrit concentrations
phlebitis. Misc: allergic reactions including ANA- may be �.
PHYLAXIS.

● May cause positive direct or indirect Coombs’
Interactions test.
Drug-Drug: Probenecid � renal excretion Potential Nursing Diagnosesand increases blood levels (coadministration

Risk for infection (Indications, Side Effects)not recommended).
Deficient knowledge, related to medication reg-

Route/Dosage imen (Patient/Family Teaching)
IV (Adults): 0.5–1 g q 8 hr. Meningitis—2 g q

Implementation8 hr.
IV AdministrationIV (Children ≥3 mo–12 yr): Intra-abdomi-

nal infections—20 mg/kg q 8 hr; meningi- ● Direct IV: Diluent: Reconstitute 500-mg
tis—40 mg/kg q 8 hr (maximum 2 g q 8 hr). and 1-g vials with 10 ml and 20 ml, respec-
IV (Neonates <7 days): 20 mg/kg/dose q 12 tively, of sterile water for injection, 0.9%
hr. Neonates >7 days, 1200–2000 g—20 mg/ NaCl, or D5W. Vials reconstituted with sterile
kg/dose q 12 hr. Neonates >7 days, >2000 g— water for injection are stable for 2 hr at room
20 mg/kg/dose q 8 hr. temperature and 12 hr if refrigerated; if re-

constituted with 0.9% NaCl, stable for 2 hr atRenal Impairment
room temperature and 18 hr if refrigerated; ifIV (Adults): CCr 26–50 ml/min—1 g q 12 hr;
reconstituted with D5W, stable for 1 hr atCCr 10–25 ml/min—500 mg q 12 hr; CCr <10

ml/min—500 mg q 24 hr. room temperature and 8 hr if refrigerated.
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Concentration: 50 mg/ml. Rate: Adminis- mesalamine (me-sal-a-meen)ter over 3–5 min. Asacol, Canasa, Lialda, Pentasa,
● Intermittent Infusion: Diluent: Reconsti- Rowasa, �Salofalktute 500-mg and 1-g vials with 10 ml and 20

Classificationml, respectively, of sterile water for injection,
Therapeutic: gastrointestinal anti-inflam-0.9% NaCl, or D5W. Further dilute in 0.9%
matories—therapeuticNaCl or D5W to achieve concentration below.

Infusions further diluted in 0.9% NaCl are sta- Pregnancy Category B
ble for 4 hr at room temperature and 24 hr if
refrigerated. Infusions further diluted in D5W Indications
are stable for 1 hr at room temperature and 4 Inflammatory bowel diseases including: Ulcera-
hr if refrigerated. Concentration: Final tive colitis, Proctitis, Proctosigmoiditis.
concentration of infusion should be 1–20 Action
mg/ml. Rate: Infuse over 15–30 min. Locally acting anti-inflammatory action in the

● Y-Site Compatibility: aminophylline, ani- colon, where activity is probably due to inhibi-
dulafungin, atropine, caspofungin, cimeti- tion of prostaglandin synthesis. Therapeutic
dine, daptomycin, dexamethasone, digoxin, MEffects: Reduction in the symptoms of inflam-
diltiazem, diphenhydramine, enalaprilat, flu- matory bowel disease.
conazole, furosemide, gentamicin, granise- Pharmacokineticstron, heparin, hydromorphone, insulin, line- Absorption: 28% absorbed following oral ad-zolid, lorazepam, metoclopramide, ministration; 10–30% absorbed from the colon,
milrinone, morphine, norepinephrine, palo- depending on retention time, following rectal
nosetron, potassium chloride, tacrolimus, ti- administration.
rofiban, vancomycin, vasopressin, vorico- Distribution: Unknown.
nazole. Metabolism and Excretion: Some metabo-

● Y-Site Incompatibility: amphotericin B, di- lism occurs, site unknown; mostly eliminated
azepam, fenoldopam, metronidazole, quinu- unchanged in the feces.
pristin/dalfopristin. Half-life: 12 hr PO (range 2–15 hr); 0.5–1.5

hr rectal.Patient/Family Teaching
● Advise patient to report the signs of superin- TIME/ACTION PROFILE (clinical im-

fection (black, furry overgrowth on the provement)
tongue; vaginal itching or discharge; loose or
foul-smelling stools) and allergy. ROUTE ONSET PEAK Duration

● May cause dizziness. Caution patient to avoid PO unknown unknown 6–8 hr
driving or other activities requiring alertness Extended re- 2 hr 9–12 hrs 24 hr

leaseuntil response to drug is known.
Rectal 3–21 days unknown 24 hr

● Caution patient to notify health care profes-
sional if fever and diarrhea occur, especially Contraindications/Precautions
if stool contains blood, pus, or mucus. Advise Contraindicated in: Hypersensitivity reactions
patient not to treat diarrhea without consult- to sulfonamides, salicylates, mesalamine, or
ing health care professional. May occur up to sulfasalazine; Cross-sensitivity with furosemide,
several weeks after discontinuation of medi- sulfonylurea hypoglycemic agents, or carbonic
cation. anhydrase inhibitors may exist; G6PD deficien-

cy; Hypersensitivity to bisulfites (mesalamineEvaluation/Desired Outcomes
enema only); Urinary tract or intestinal obstruc-

● Resolution of the signs and symptoms of in-
tion; Porphyria.fection. Length of time for complete resolu-
Use Cautiously in: Severe hepatic or renal im-tion depends on the organism and site of in-
pairment; OB: Pregnancy or lactation (safety notfection.
established).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects ● Mesalamine may cause � AST and ALT lev-
CNS: headache, dizziness, malaise, weakness. els, serum alkaline phosphatase, GGTP, LDH,

amylase, and lipase.EENT: pharyngitis, rhinitis. CV: pericarditis.
GI: diarrhea, eructation (PO), flatulence, nau- Potential Nursing Diagnoses
sea, vomiting. GU: interstitial nephritis, pan- Acute pain (Indications)
creatitis, renal failure. Derm: hair loss, rash. Diarrhea (Indications)
Local: anal irritation (enema, suppository). ImplementationMS: back pain. Misc: ANAPHYLAXIS, acute intoler-

● Do not confuse Asacol (mesalamine) withance syndrome, fever.
Os-Cal (calcium carbonate).

Interactions ● PO: Administer with a full glass of water. Tab-
Drug-Drug: May � metabolism and � ef- lets should be swallowed whole; do not break
fects/toxicity of mercaptopurine or thiogua- the outer coating, which is designed to re-
nine. main intact. Take Lialda tablets with a meal.

Intact or partially intact tablets may occasion-Route/Dosage
ally be found in the stool. If this occurs re-PO (Adults): 800 mg 3 times daily for 6 wk as
peatedly, advise patient to notify health caredelayed-release tablets or 1 g 4 times daily as
professional.controlled-release capsules or 2–4 1.2-g tablets

● Rect: Patient should empty bowel prior to ad-once daily with a meal for a total daily dose of
ministration of rectal dose forms.2.4 or 4.8 g of Lialda.

● Avoid excessive handling of suppository. Re-
Rect (Adults): 4-g enema (60 ml) at bedtime, move foil wrapper and insert pointed end first
retained for 8 hr for 3–6 wk or 1-g suppository into rectum with gentle pressure. Suppository
at bedtime. should be retained for 1–3 hr or more for

maximum benefit.Availability (generic available)
● Administer 60-mL retention enema once dailyDelayed-release tablets: �250 mg, 400 mg,

at bedtime. Solution should be retained for�500 mg, 1.2 g (Lialda). Cost: 400 mg
approximately 8 hr. Prior to administration of$132.01/180, 1.2 g $515.96/120. Controlled-
rectal suspension, shake bottle well and re-release capsules: 250 mg, 500 mg. Cost: 250
move the protective cap. Have patient lie onmg $387.98/480, 500 mg $351.32/240. Sup-
left side with the lower leg extended and thepositories: 1 g. Cost: $326.96/30. Rectal
upper leg flexed for support or place the pa-suspension: 4 g/60 ml. Cost: Generic—
tient in knee-chest position. Gently insert the$317.69/28 bottles.
applicator tip into the rectum, pointing
toward the umbilicus. Squeeze the bottleNURSING IMPLICATIONS
steadily to discharge most of the preparation.

Assessment Patient/Family Teaching
● Assess patient for allergy to sulfonamides and

● Instruct patient on the correct method of ad-
salicylates. Patients allergic to sulfasalazine ministration. Advise patient to take medica-
may take mesalamine or olsalazine without tion as directed, even if feeling better. Take
difficulty, but therapy should be discontinued missed doses as soon as remembered unless
if rash or fever occurs. almost time for next dose.

● Monitor intake and output ratios. Fluid intake
● May cause dizziness. Caution patient to avoid

should be sufficient to maintain a urine out- driving or other activities that require alert-
put of at least 1200–1500 mL daily to prevent ness until response to medication is known.
crystalluria and stone formation. ● Advise patient to notify health care profes-

● Inflammatory Bowel Disease: Assess sional if skin rash, sore throat, fever, mouth
abdominal pain and frequency, quantity, and sores, unusual bleeding or bruising, wheez-
consistency of stools at the beginning of and ing, fever, or hives occur.
during therapy. ● Instruct patient to notify health care profes-

● Lab Test Considerations: Monitor urinal- sional if symptoms do not improve after 1–2
ysis, BUN, and serum creatinine prior to and months of therapy.
periodically during therapy. Mesalamine may ● Instruct patient to notify health care profes-
cause renal toxicity. sional if symptoms worsen or do not improve.
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If symptoms of acute intolerance (cramping, ifosfamide (18–26% excreted as free mesna in
acute abdominal pain, bloody diarrhea, fever, urine after IV and PO dosing).
headache, rash) occur, discontinue therapy Half-life: Mesna—0.36 hr (IV); 1.2—8.3 hr
and notify health care professional immedi- (IV followed by PO); mesna disulfide—1.17
ately. hr.

● Inform patient that proctoscopy and sigmoid-
TIME/ACTION PROFILE (detoxifying action)oscopy may be required periodically during

treatment to determine response.
ROUTE ONSET PEAK DURATION

● Rect: Instruct patient to use rectal suspen-
PO, IV rapid unknown 4 hrsion at bedtime and retain suspension all

night for best results. Contraindications/Precautions
● Advise patient not to change brands of mesa- Contraindicated in: Hypersensitivity to mesna

lamine without consulting health care profes- or other thiol (rubber) compounds.
sional. Use Cautiously in: Pregnancy or lactation

Evaluation/Desired Outcomes (safety not established).
● Decrease in diarrhea and abdominal pain. Adverse Reactions/Side Effects
● Return to normal bowel pattern in patients CNS: dizziness, drowsiness, headache. GI: an- Mwith inflammatory bowel disease. Effects may orexia, diarrhea, nausea, unpleasant taste, vom-

be seen within 3–21 days. The usual course iting. Derm: flushing. Local: injection site reac-
of therapy is 3–6 wk. tions. Misc: flu-like symptoms.

● Maintenance of remission in patients with in-
Interactionsflammatory bowel disease.
Drug-Drug: None significant.

Route/Dosage
mesna (mes-na) IV (Adults): Give a dose of mesna equal to 20%
Mesnex, �Uromitexan of the ifosfamide dose at the same time as ifos-

famide and 4 and 8 hr after.Classification
PO, IV (Adults): Give a dose of IV mesna equalTherapeutic: antidotes
to 20% of the ifosfamide dose at the same timePharmacologic: ifosfamide detoxifying

agents as ifosfamide; then give PO mesna equal to 40%
of the ifosfamide dose 2 and 6 hours after ifos-

Pregnancy Category B famide (total mesna dose is 100% of ifosfamide
dose).

Indications
AvailabilityPrevention of ifosfamide-induced hemorrhagic
Tablets: 400 mg. Injection: 100 mg/ml in 2-,cystitis (see Ifosfamide monograph). Unla-
4-, and 10-ml ampules. In combinationbeled uses: May also prevent hemorrhagic cys-
with: ifosfamide (in a kit).titis from cyclophosphamide.

Action NURSING IMPLICATIONS
Binds to the toxic metabolites of ifosfamide in

Assessmentthe kidneys. Therapeutic Effects: Prevents
● Monitor for development of hemorrhagic cys-hemorrhagic cystitis from ifosfamide.

titis in patients receiving ifosfamide.
Pharmacokinetics

● Lab Test Considerations: Causes a false-
Absorption: IV administration results in com- positive result when testing urinary ketones.
plete bioavailability; 45–79% absorbed after

Potential Nursing Diagnosesoral administration. Following IV with PO dos-
Deficient knowledge, related to medication reg-ing increases systemic exposure.
imen (Patient/Family Teaching)Distribution: Unknown.

Metabolism and Excretion: Rapidly convert- Implementation
ed to mesna disulfide, then back to mesna in the ● Initial IV bolus is to be given at time of ifos-
kidneys, where it binds to toxic metabolites of famide administration.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● PO: If second and third doses are given oral- Classification
ly, administer 2 and 6 hours after IV dose. Therapeutic: skeletal muscle relaxants

● If PO mesna is vomited within 2 hr of admin- (centrally acting)
istration, repeat dose or use IV mesna.

Pregnancy Category UKIV Administration
● Intermittent Infusion: 2nd IV dose is given Indications

4 hr later, 3rd dose is given 8 hr after initial Muscle spasm associated with acute painful
dose. This schedule must be repeated with musculoskeletal conditions (with rest and phys-
each subsequent dose of ifosfamide. Dilu- ical therapy).
ent: Dilute 2-, 4-, and 10-ml ampules, con- Actiontaining a concentration of 100 mg/ml in 8 ml,

Skeletal muscle relaxation, probably as a result16 ml, or 50 ml, respectively, of D5W, 0.9%
of CNS depression. Therapeutic Effects:NaCl, D5/0.9% NaCl, D5/0.2% NaCl, D5/
Skeletal muscle relaxation.0.33% NaCl, or LR. Concentration: 20 mg/
Pharmacokineticsml. Refrigerate to store. Use within 6 hr. Dis-
Absorption: Well absorbed following oral ad-card unused solution. Rate: Administer over
ministration.15–30 min or as a continuous infusion.
Distribution: Unknown.● Syringe Compatibility: ifosfamide.
Metabolism and Excretion: Mostly metabo-

● Y-Site Compatibility: allopurinol, amifos-
lized by the liver; metabolites excreted in urine.tine, aztreonam, cefepime, docetaxel, doxo-
Half-life: 2–3 hr.rubicin liposome, etoposide phosphate, fil-

grastim, fludarabine, gemcitabine, TIME/ACTION PROFILE
granisetron, linezolid, melphalan, methotrex-
ate, ondansetron, oxaliplatin, paclitaxel, ROUTE ONSET PEAK DURATION

pemetrexed, piperacillin/tazobactam, sargra- PO 1 hr 2 hr 4–6 hr
mostim, sodium bicarbonate, teniposide, thi-

Contraindications/Precautionsotepa, vinorelbine.
Contraindicated in: Hypersensitivity; Signifi-● Y-Site Incompatibility: amphotericin B
cant hepatic/renal impairment; History of drug-cholesteryl complex, lansoprazole.
induced hemolytic anemia or other anemia.● Additive Compatibility: ifosfamide.
Use Cautiously in: History of seizures; Geri:● Additive Incompatibility: carboplatin, cis-
Appears on Beers list. Poorly tolerated due toplatin.
anticholinergic effects; Pregnancy, lactation, or

Patient/Family Teaching children ≤12 yr (safety not established; use only
● Inform patient that unpleasant taste may oc- in pregnancy/lactation if possible benefits out-

cur during administration. weigh potential risks).
● Advise patient to notify health care profes-

Adverse Reactions/Side Effectssional if nausea, vomiting, or diarrhea per-
CNS: drowsiness, dizziness, confusion, head-sists or is severe.
ache, irritability, nervousness. GI: nausea, an-

Evaluation/Desired Outcomes orexia, dry mouth, GI upset, vomiting. GU: uri-
● Prevention of hemorrhagic cystitis associated nary retention.

with ifosfamide therapy. Interactions
Drug-Drug: � CNS depression with other

mestranol/norethindrone, See CNS depressants including alcohol, antihis-
CONTRACEPTIVES, HORMONAL. tamines, opioid analgesics, and sedative/

hypnotics.
Drug-Natural Products: Concomitant use of
kava kava, valerian, or chamomile can �metaxalone (me-tax-a-lone)
CNS depression.Skelaxin
Route/Dosage
PO (Adults): 800 mg 3–4 times daily.
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Availability metformin (met-for-min)Tablets: 800 mg. Cost: $299.97/100.
Fortamet, Glumetza, Glucophage,
Glucophage XR, �Novo-Metfor-NURSING IMPLICATIONS
min, Riomet

Assessment
Classification

● Assess patient for pain, muscle stiffness, and
Therapeutic: antidiabetics

range of motion before and periodically dur- Pharmacologic: biguanides
ing therapy.

Pregnancy Category B● Geri: Assess geriatric patients for anticholin-
ergic effects (sedation and weakness).

Indications● Lab Test Considerations: Monitor hepat-
Management of type 2 diabetes mellitus; may beic function tests closely in patients with pre-
used with diet, insulin, or sulfonylurea oral hy-existing liver damage.
poglycemics.● May cause false-positive Benedict’s tests.
ActionPotential Nursing Diagnoses
Decreases hepatic glucose production. De-Acute pain (Indications)

Mcreases intestinal glucose absorption. IncreasesImpaired bed mobility (Indications)
sensitivity to insulin. Therapeutic Effects:Risk for injury (Side Effects)
Maintenance of blood glucose.

Implementation
Pharmacokinetics

● Provide safety measures as indicated. Super-
Absorption: 50–60% absorbed after oral ad-vise ambulation and transfer of patients.
ministration.

● PO: Administer 3–4 times daily. Distribution: Enters breast milk in concentra-
Patient/Family Teaching tions similar to plasma.
● Instruct patient to take medication as direct- Metabolism and Excretion: Eliminated al-

ed. Take missed doses within 1 hr; if not, re- most entirely unchanged by the kidneys.
Half-life: 17.6 hr.turn to regular dosing schedule. Do not dou-

ble doses.
TIME/ACTION PROFILE (blood levelse)

● Encourage patient to comply with additional
therapies prescribed for muscle spasm (rest, ROUTE ONSET PEAK DURATION
physical therapy, heat).

PO unknown unknown 12 hr
● Medication may cause dizziness, drowsiness, XR unknown 4–8 hr 24 hr

and blurred vision. Advise patient to avoid
Contraindications/Precautionsdriving and other activities requiring alert-
Contraindicated in: Hypersensitivity; Meta-ness until response to drug is known.
bolic acidosis; Dehydration, sepsis, hypoxemia,● Instruct patient to make position changes
hepatic impairment, excessive alcohol use (a-slowly to minimize orthostatic hypotension.
cute or chronic); Renal dysfunction (serum cre-● Advise patient to avoid concurrent use of al-
atinine >1.5 mg/dl in men or >1.4 mg/dl incohol and other CNS depressants while taking
women); Radiographic studies requiring IV io-this medication.
dinated contrast media (withhold metformin);

● Instruct patient to notify health care profes-
CHF.sional if skin rash or yellowish discoloration
Use Cautiously in: Concurrent renal disease;of the skin or eyes occurs.
Geri: Geriatric/debilitated patients (� doses

● Emphasize the importance of routine follow-
may be required; avoid in patients >80 yr unlessup exams to monitor progress.
renal function is normal); Chronic alcohol use/

Evaluation/Desired Outcomes abuse; Serious medical conditions (MI, stroke);
● Decreased musculoskeletal pain and muscle Patients undergoing stress (infection, surgical

spasticity. procedures); Hypoxia; Pituitary deficiency or
● Increased range of motion. hyperthyroidism; OB, Pedi: Pregnancy, lacta-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tion, or children <10 yr (safety not established; NURSING IMPLICATIONS
extended release for use in patients >17 yr Assessmentonly).

● When combined with oral sulfonylureas, ob-
Adverse Reactions/Side Effects serve for signs and symptoms of hypoglyce-
GI: abdominal bloating, diarrhea, nausea, vom- mic reactions (abdominal pain, sweating,
iting, unpleasant metallic taste. Endo: hypogly- hunger, weakness, dizziness, headache,

tremor, tachycardia, anxiety).cemia. F and E: LACTIC ACIDOSIS. Misc: decreased
● Patients who have been well controlled onvitamin B12 levels.

metformin who develop illness or laboratoryInteractions abnormalities should be assessed for ketoaci-Drug-Drug: Acute or chronic alcohol inges- dosis or lactic acidosis. Assess serum electro-
tion or iodinated contrast media � risk of lytes, ketones, glucose, and, if indicated,
lactic acidosis. Amiloride, digoxin, mor- blood pH, lactate, pyruvate, and metformin
phine, procainamide, quinidine, raniti- levels. If either form of acidosis is present,
dine, triamterene, trimethoprim, calcium discontinue metformin immediately and treat
channel blockers, and vancomycin may acidosis.
compete for elimination pathways with metfor- ● Lab Test Considerations: Monitor serum
min. Altered responses may occur. Cimetidine glucose and glycosylated hemoglobin period-
and furosemide may � effects of metformin. ically during therapy to evaluate effectiveness
Nifedipine � absorption and effects. of therapy. May cause false-positive results
Drug-Natural Products: Glucosamine may for urine ketones.
worsen blood glucose control. Chromium, and ● Monitor blood glucose concentrations rout-

inely by patient and every 3 mo by health carecoenzyme Q-10 may produce � hypoglyce-
professional to determine effectiveness ofmic effects.
therapy.Route/Dosage

● Assess renal function before initiating and atPO (Adults and Children >17 yr): 500 mg least annually during therapy. Discontinue
twice daily; may increase by 500 mg at weekly metformin if renal impairment occurs.
intervals up to 2000 mg/day. If doses >2000

● Monitor serum folic acid and vitamin B12 ev-
mg/day are required, give in 3 divided doses ery 1–2 yr in long-term therapy. Metformin
(not to exceed 2500 mg/day) or 850 mg once may interfere with absorption.
daily; may increase by 850 mg at 2-wk intervals

Potential Nursing Diagnoses(in divided doses) up to 2550 mg/day in divided
Imbalanced nutrition: more than body require-doses (up to 850 mg 3 times daily); Extended-
ments (Indications)release tablets—500–1000 mg once daily with
Noncompliance (Patient/Family Teaching)evening meal, may increase by 500 mg at weekly
Implementationintervals up to 2500 mg once daily. If 2000 mg
● Patients stabilized on a diabetic regimen whoonce daily is inadequate, 1000 mg twice daily

are exposed to stress, fever, trauma, infec-may be used.
tion, or surgery may require administrationPO (Children >10 yr): 500 mg twice daily,
of insulin. Withhold metformin and reinsti-may be increased by 500 mg/day at 1-wk inter-
tute after resolution of acute episode.vals, up to 2000 mg/day in 2 divided doses.

● Metformin therapy should be temporarily dis-
Availability (generic available) continued in patients requiring surgery in-
Tablets: 500 mg, 850 mg, 1000 mg. Cost: 500 volving restricted intake of food and fluids.
mg $86.72/100, 850 mg $149.95/100, 1000 mg Resume metformin when oral intake has re-
$149.95/100. Extended-release tablets sumed and renal function is normal.
(Fortamet, Glucophage XR, Glumetza): 500 ● Withhold metformin before or at the time of
mg, 750 mg, 1000 mg. Oral solution (cherry studies requiring IV administration of iodin-
flavor): 500 mg/5 ml in 120– and 480-ml bot- ated contrast media and for 48 hr after study.
tles. In combination with: glyburide (Glu- ● PO: Administer metformin with meals to min-
covance) glipizide (Metaglip), pioglitazone imize GI effects.
(ACTOplus), rosiglitazone (Avandamet) and si- ● XR tablets must be swallowed whole; do not
tagliptin (Janumet). See Appendix B. crush or chew.
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Patient/Family Teaching ● Advise patient to carry a form of sugar (sugar
● Instruct patient to take metformin at the same packets, candy) and identification describing

time each day, as directed. Take missed doses disease process and medication regimen at
as soon as possible unless almost time for all times.
next dose. Do not double doses. ● Advise patient to report the occurrence of di-

● Explain to patient that metformin helps con- arrhea, nausea, vomiting, and stomach pain
trol hyperglycemia but does not cure diabe- or fullness to health care professional.
tes. Therapy is usually long term. ● Emphasize the importance of routine follow-

● Encourage patient to follow prescribed diet, up exams and regular testing of blood glu-
medication, and exercise regimen to prevent cose, glycosylated hemoglobin, renal func-
hyperglycemic or hypoglycemic episodes. tion, and hematologic parameters.

● Review signs of hypoglycemia and hypergly- Evaluation/Desired Outcomescemia with patient. If hypoglycemia occurs,
● Control of blood glucose levels without theadvise patient to take a glass of orange juice

appearance of hypoglycemic or hyperglycem-or 2–3 tsp of sugar, honey, or corn syrup dis-
ic episodes. Control may be achieved within asolved in water, and notify health care profes-
few days, but full effect of therapy may be de-sional.
layed for up to 2 wk. If patient has not re- M

● Instruct patient in proper testing of blood glu-
sponded to metformin after 4 wk of maxi-cose and urine ketones. These tests should be
mum dose therapy, an oral sulfonylurea maymonitored closely during periods of stress or
be added. If satisfactory results are not ob-illness and health care professional notified if
tained with 1–3 months of concurrent thera-significant changes occur.
py, oral agents may be discontinued and insu-

● Explain to patient the risk of lactic acidosis
lin therapy instituted.and the potential need for discontinuation of

metformin therapy if a severe infection, dehy-
HIGH ALERTdration, or severe or continuing diarrhea oc-

curs or if medical tests or surgery is required. methadone (meth-a-done)
Symptoms of lactic acidosis (chills, diarrhea, Methadose
dizziness, low blood pressure, muscle pain,

Classificationsleepiness, slow heartbeat or pulse, dyspnea,
Therapeutic: opioid analgesicsor weakness) should be reported to health
Pharmacologic: opioid agonistscare professional immediately.

● Caution patient to avoid taking other Rx, OTC, Schedule II
herbal products, or alcohol during metfor-

Pregnancy Category Cmin therapy without consulting health care
professional.

● Insulin is the recommended method of con- Indications
trolling blood glucose during pregnancy. Severe pain. Suppresses withdrawal symptoms
Counsel female patients to use a form of con- in opioid detoxification.
traception other than oral contraceptives and Actionto notify health care professional promptly if Binds to opiate receptors in the CNS. Alters thepregnancy is planned or suspected.

perception of and response to painful stimuli,
● Inform patient that metformin may cause an

while producing generalized CNS depression.unpleasant or metallic taste that usually re-
Therapeutic Effects: Decrease in severity ofsolves spontaneously.
pain. Suppression of withdrawal symptoms dur-

● Inform patients taking XR tablets that inactive
ing detoxification and maintenance from heroiningredients resembling XR tablet may appear
and other opioids.in stools.
Pharmacokinetics● Advise patient to inform health care profes-
Absorption: Well absorbed from all sites (50%sional of medication regimen before treat-

ment or surgery. absorbed following oral administration).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Distribution: Widely distributed. Crosses the I and III antiarrhythmics, some neurolep-
placenta; enters breast milk. tics and tricyclic antidepressants, and calci-
Protein Binding: High. um channel blockers. Concurrent use laxa-
Metabolism and Excretion: Mostly metabo- tives, diuretics, mineralocorticoids may �
lized by the liver; some metabolites are active risk of hypomagnesemia or hypokalemia and
and may accumulate with chronic adminis- � risk of arrhythmias. � CNS depression with
tration. alcohol, antihistamines, and sedative/hyp-
Half-life: 15–25 hr; increases with chronic notics. Administration of agonist/antagonist
use. opioids may precipitate opioid withdrawal in

physically dependent patients. Nalbuphine orTIME/ACTION PROFILE (analgesic effect)
pentazocine may � analgesia. Interferons

ROUTE ONSET PEAK DURATION (alpha) may � metabolism and � effects.
PO 30–60 min 90–120 min 4–12 hr Nevirapine, efavirenz, ritonavir, ritonavir/
IM, subcut 10–20 min 60–120 min 4–6 hr lopinavir, phenobarbital, carbamazepine

phenytoin, and rifampin may � metabolismContraindications/Precautions and decrease analgesia; withdrawal may occur.Contraindicated in: Hypersensitivity; Known
Fluvoxamine may increase CNS depression;alcohol intolerance (some oral solutions); Con-
with fluvoxamine, opioid withdrawal may oc-current MAO inhibitor therapy.
cur. May increase blood levels and effects of zi-Use Cautiously in: Cardiac hypertrophy, con-
dovudine and desipramine. May � level andcomitant diuretic use, hypokalemia, hypomag-
effects of didanosine and stavudine.nesemia, history of cardiac conduction abnor-
Drug-Natural Products: St. John’s Wort �malities, concurrent medications affecting
metabolism and � blood levels, concurrentcardiac conduction, or other risk factor of ar-
use may result in withdrawal. Kava kava, vale-rhythmias; Head trauma; Increased intracranial
rian, or chamomile, can � CNS depression.pressure; Severe renal, hepatic, or pulmonary

disease; Hypothyroidism; Adrenal insufficiency; Route/Dosage
Alcoholism; Undiagnosed abdominal pain; Larger doses may be required for analgesia dur-
Prostatic hyperplasia or ureteral stricture; OB: ing chronic therapy; interval may be decreased/
Use with addiction control: weigh risk against dose increased if pain recurs.
potential for illicit drug use. Counsel mother PO (Adults and Children ≥50 kg): Analge-about potential harm to fetus; Lactation: Ap- sic—20 mg q 6–8 hr. Opioid detoxifica-pears in breast milk. Weigh risks against poten-

tion—15–40 mg once daily or amount neededtial for illicit drug use. Counsel mother about
to prevent withdrawal. Dose may be decreased qpotential harm to infant and to wean breastfeed-
1–2 days; maintenance dose is determined oning slowly to prevent abstinence syndrome; Geri:
an individual basis.Dose reduction suggested.
PO (Adults and Children <50 kg): Analge-

Adverse Reactions/Side Effects sic—0.2 mg/kg q 6–8 hr.
CNS: confusion, sedation, dizziness, dysphoria, IM, Subcut (Adults and Children ≥50
euphoria, floating feeling, hallucinations, head- kg): Analgesic—10 mg q 6–8 hr. Opioid de-ache, unusual dreams. EENT: blurred vision, toxification—15–40 mg once daily or amountdiplopia, miosis. Resp: respiratory depression.

needed to prevent withdrawal. Dose may be de-CV: hypotension, bradycardia, QT prolongation,
creased q 1–2 days; maintenance dose is deter-Torsades de Pointes. GI: constipation, nausea,
mined on an individual basis.vomiting. GU: urinary retention. Derm: flush-
IM, Subcut (Adults and Children <50 kg):ing, sweating. Misc: physical dependence, psy-
0.1 mg/kg mg q 6–8 hr.chological dependence, tolerance.
Availability (generic available)Interactions
Tablets: 5 mg, 10 mg. Dispersible tabletsDrug-Drug: Use with extreme caution in pa-
(diskettes): 40 mg (available only to licensedtients receiving MAO inhibitors (may result in
detoxification/maintenance programs). Oralsevere, unpredictable reactions—reduce initial
solution (contains alcohol) (citrus): 5 mg/dose of methadone to 25% of usual dose). Use
5 ml, 10 mg/5 ml. Oral concentrate (cherrywith extreme caution with any drug known to

potentially prolong QT interval, including class and unflavored): 10 mg/ml.
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NURSING IMPLICATIONS clude maintenance for addicts hospitalized
for other conditions and who require tempo-Assessment rary maintenance during their care.

● Pain: Assess type, location, and intensity of
● Lab Test Considerations: May � plasmapain prior to and 1–2 hr (peak) following ad-

amylase and lipase levels.ministration. When titrating opioid doses, in-
● Toxicity and Overdose: If an opioid an-creases of 25–50% should be administered

tagonist is required to reverse respiratory de-until there is either a 50% reduction in the
pression or coma, naloxone (Narcan) is thepatient’s pain rating on a numeric or visual
antidote. Dilute the 0.4-mg ampule of nalox-analogue scale or the patient reports satisfac-
one in 10 ml of 0.9% NaCl and administer 0.5tory pain relief. A repeat dose can be safely
ml (0.02 mg) by direct IV push every 2 min.administered at the time of the peak if previ-
For children and patients weighing <40 kg,ous dose is ineffective and side effects are
dilute 0.1 mg of naloxone in 10 ml of 0.9%minimal. Cumulative effects of this medica-
NaCl for a concentration of 10 mcg/ml andtion may require periodic dose adjustments.
administer 0.5 mcg/kg every 2 min. Titrate● Doses of methadone for patients on metha-
dose to avoid withdrawal, seizures, and se-done maintenance prevent only withdrawal
vere pain.symptoms; no analgesia is provided. Addi- M

tional opioid doses are required for treat- Potential Nursing Diagnoses
ment of pain. Acute pain (Indications)

● An equianalgesic chart (see Appendix J) Disturbed sensory perception (visual, auditory)
should be used when changing routes or (Side Effects)
when changing from one opioid to another. Risk for injury (Side Effects)

● Assess blood pressure, pulse, and respira-
Implementationtions before and periodically during adminis-
● High Alert: Accidental overdosage of opioidtration. If respiratory rate is <10/min, assess

level of sedation. Dose may need to be de- analgesics has resulted in fatalities. Before
creased by 25–50%. Initial drowsiness will administering, clarify all ambiguous orders;
diminish with continued use. have second practitioner independently

● Assess bowel function routinely. Prevention check original order and dose calculations.
of constipation should be instituted with in- ● Explain therapeutic value of medication prior
creased intake of fluids and bulk and with la- to administration to enhance the analgesic
xatives to minimize constipating effects. Stim- effect.
ulant laxatives should be administered

● Regularly administered doses may be more
routinely if opioid use exceeds 2–3 days, effective than prn administration. Analgesic is
unless contraindicated. more effective if administered before pain be-

● Prolonged use may lead to physical and psy- comes severe. For patients in chronic severe
chological dependence and tolerance. This pain, the oral solution containing 5 or 10 mg/
should not prevent patient from receiving ad- 5 ml is recommended on a fixed doseequate analgesia. Most patients who receive

schedule.methadone for pain do not develop psycho-
● Coadministration with nonopioid analgesicslogical dependence. Progressively higher

may have additive analgesic effects and maydoses may be required to relieve pain with
permit lower doses.long-term therapy.

● Medication should be discontinued gradually
● Opioid Detoxification: Assess patient for

after long-term use to prevent withdrawalsigns of opioid withdrawal (irritability, runny
symptoms.nose and eyes, abdominal cramps, body

● Diskettes (dispersible tablets) are to be dis-aches, sweating, loss of appetite, shivering,
solved and used for detoxification and main-unusually large pupils, trouble sleeping,
tenance treatment only.weakness, yawning). Methadone mainte-

● PO: Doses may be administered with food ornance is undertaken only by federally ap-
proved treatment centers. This does not pre- milk to minimize GI irritation.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Dilute each dose of 10 mg/ml oral concen- ration for thyroidectomy or radioactive iodine
trate with at least 30 ml of water or other liq- therapy.
uid prior to administration. Action

● Subcut: Inhibits the synthesis of thyroid hormones.
● IM: IM is the preferred parenteral route for Therapeutic Effects: Decreased signs and

repeated doses. Subcut administration may symptoms of hyperthyroidism.
cause tissue irritation.

PharmacokineticsPatient/Family Teaching Absorption: Rapidly absorbed following oral
● Instruct patient on how and when to ask for administration.

pain medication. Distribution: Crosses the placenta and enters
● Instruct patient to take methadone exactly as breast milk in high concentrations.

directed. If dose is less effective after a few Metabolism and Excretion: Mostly metabo-
weeks, do not increase dose without consult- lized by the liver; <10% eliminated unchangeding health care professional. by the kidneys.

● May cause drowsiness or dizziness. Advise Half-life: 3–5 hr.patient to call for assistance when ambulating
or smoking and to avoid driving or other ac- TIME/ACTION PROFILE (effect on thyroid
tivities requiring alertness until response to function)
medication is known.

● Caution patient notify health care profession- ROUTE ONSET PEAK DURATION
al if signs of overdose (difficult or shallow PO 1 wk 4–10 wk wks
breathing, extreme tiredness or sleepiness,
blurred vision, inability to think, talk, or walk Contraindications/Precautions
normally, and feelings of faintness, dizziness, Contraindicated in: Hypersensitivity; Lac-
or confusion) occur. Methadone has a pro- tation.
longed action causing increased risk of Use Cautiously in: Patients with decreased
overdose. bone marrow reserve; Patients >40 yr (in-

● Advise patient to change positions slowly to creased risk of agranulocytosis); Pregnancy
minimize orthostatic hypotension. (may be used cautiously; however, thyroid

● Caution patient to avoid concurrent use of al- problems may occur in the fetus).
cohol or other CNS depressants with this Adverse Reactions/Side Effectsmedication.

CNS: drowsiness, headache, vertigo. GI: diar-
● Encourage patient to turn, cough, and

rhea, drug-induced hepatitis, loss of taste, nau-breathe deeply every 2 hr to prevent at-
sea, parotitis, vomiting. Derm: rash, skin dis-electasis.
coloration, urticaria. Hemat: AGRANULOCYTOSIS,

Evaluation/Desired Outcomes anemia, leukopenia, thrombocytopenia. MS:
● Decrease in severity of pain without a signifi- arthralgia. Misc: fever, lymphadenopathy.

cant alteration in level of consciousness or
Interactionsrespiratory status.
Drug-Drug: Additive bone marrow depression

● Prevention of withdrawal symptoms in detoxi-
with antineoplastics or radiation therapy.fication from heroin and other opioid anal-
Antithyroid effect may be decreased by potassi-gesics.
um iodide or amiodarone. Increased risk of
agranulocytosis with phenothiazines. May al-
ter response to warfarin and digoxins.methimazole (meth-im-a-zole)

Tapazole Route/Dosage
PO (Adults): Thyrotoxic crisis—15–20 mg qClassification
4 hr during the first 24 hr (with other interven-Therapeutic: antithyroid agents
tions). Hyperthyroidism—15–60 mg/day as a

Pregnancy Category D single dose or divided doses for 6–8 wk. Main-
tenance—5.30 mg/kg as a single dose or 2 di-

Indications vided doses.
Palliative treatment of hyperthyroidism. Used as PO (Children): Initial—400 mcg (0.4 mg)/
an adjunct to control hyperthyroidism in prepa- kg/day in single dose or 2 divided doses. Main-
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tenance—200 mcg/kg/day in single dose or 2 ● Instruct patient to monitor weight 2–3 times
weekly. Notify health care professional of sig-divided doses.
nificant changes.Availability

● May cause drowsiness. Caution patient toTablets: 5 mg, 10 mg.
avoid driving or other activities requiring
alertness until response to medication isNURSING IMPLICATIONS
known.

Assessment ● Advise patient to consult health care profes-
● Monitor response for symptoms of hyperthy- sional regarding dietary sources of iodine

roidism or thyrotoxicosis (tachycardia, palpi- (iodized salt, shellfish).
tations, nervousness, insomnia, fever, dia- ● Advise patient to report sore throat, fever,
phoresis, heat intolerance, tremors, weight chills, headache, malaise, weakness, yellow-
loss, diarrhea). ing of eyes or skin, unusual bleeding or bruis-

● Assess patient for development of hypothy- ing, rash, or symptoms of hyperthyroidism or
roidism (intolerance to cold, constipation, hypothyroidism promptly.
dry skin, headache, listlessness, tiredness, or ● Instruct patient to consult health care profes-
weakness). Dosage adjustment may be re- sional before taking any OTC medications.

Mquired. ● Advise patient to carry identification describ-
● Assess patient for skin rash or swelling of cer- ing medication regimen at all times.

vical lymph nodes. Treatment may be discon- ● Advise patient to notify health care profes-
tinued if this occurs. sional of medication regimen prior to treat-

● Lab Test Considerations: Thyroid func- ment or surgery.
● Emphasize the importance of routine examstion studies should be monitored prior to

to monitor progress and to check for sidetherapy, monthly during initial therapy, and
effects.every 2–3 mo throughout therapy.

● WBC and differential counts should be moni- Evaluation/Desired Outcomes
tored periodically throughout therapy. Agran-

● Decrease in severity of symptoms of hyperthy-
ulocytosis may develop rapidly; it usually oc- roidism (lowered pulse rate and weight
curs during the first 2 mo and is more gain).
common in patients over 40 yr and those re-

● Return of thyroid function studies to normal.
ceiving >40 mg/day. This necessitates dis-

● May be used as short-term adjunctive therapy
continuation of therapy. to prepare patient for thyroidectomy or radia-

● May cause increased AST, ALT, LDH, alkaline tion therapy or may be used in treatment of
phosphatase, serum bilirubin, and prothrom- hyperthyroidism. Treatment from 6 mo to
bin time. several years may be necessary, usually aver-

aging 1 yr.Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation methocarbamol
● PO: Administer at same time in relation to (meth-oh-kar-ba-mole)

meals every day. Food may either increase or Carbacot, Robaxin
decrease absorption.

ClassificationPatient/Family Teaching Therapeutic: skeletal muscle relaxants
● Instruct patient to take medication exactly as (centrally acting)

directed, around the clock. If a dose is
Pregnancy Category Cmissed, take as soon as remembered; take

both doses together if almost time for next
dose; check with health care professional if Indications
more than 1 dose is missed. Consult health Adjunctive treatment of muscle spasm associ-
care professional prior to discontinuing med- ated with acute painful musculoskeletal condi-
ication. tions (with rest and physical therapy).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action of 750 mg q 4 hr or 1 g 4 times daily or 1.5 g 3
Skeletal muscle relaxation, probably as a result times daily.
of CNS depression. Therapeutic Effects: IM, IV (Adults): 1–3 g/day for not more than 3
Skeletal muscle relaxation. days; course may be repeated after a 48-hr rest.

Pharmacokinetics Availability (generic available)
Absorption: Rapidly absorbed from the GI Tablets: 500 mg, 750 mg. Injection: �100

mg/ml in 10-ml ampules, 100 mg/ml in 10-mltract.
vials. In combination with: aspirin (Robaxi-Distribution: Widely distributed. Crosses the
sal). See Appendix B.placenta; enters breast milk in small amounts.

Metabolism and Excretion: Metabolized by
NURSING IMPLICATIONSthe liver.

Half-life: 1–2 hr. Assessment
● Assess patient for pain, muscle stiffness, andTIME/ACTION PROFILE (skeletal muscle re-

range of motion before and periodicallylaxation)
throughout therapy.

● Monitor pulse and blood pressure every 15ROUTE ONSET PEAK DURATION
min during parenteral administration.PO 30 min 2 hr unknown

● Geri: Assess geriatric patients for anticholin-IM rapid unknown unknown
IV immediate end of in- unknown ergic effects (sedation and weakness).

fusion ● Assess patient for allergic reactions (skin
rash, asthma, hives, wheezing, hypotension)

Contraindications/Precautions after parenteral administration. Keep epi-
Contraindicated in: Hypersensitivity; Hyper- nephrine and oxygen on hand in the event of a
sensitivity to polyethylene glycol (parenteral reaction.
only); Renal impairment (parenteral form).

● Monitor IV site. Injection is hypertonic and
Use Cautiously in: Pregnancy, lactation, and may cause thrombophlebitis. Avoid extrava-
children (safety not established); Geri: Appears sation.
on Beers list. Poorly tolerated due to anticholin-

● Lab Test Considerations: Monitor renal
ergic effects; Seizure disorders (parenteral function periodically during prolonged par-
form). enteral therapy (>3 days), because polyethyl-

ene glycol 300 vehicle is nephrotoxic.Adverse Reactions/Side Effects
● May cause falsely increased urinary 5-hy-CNS: SEIZURES (IV, IM only), dizziness, drowsi-

droxyindoleacetic acid (5-HIAA) and vanillyl-ness, light-headedness. EENT: blurred vision,
mandelic acid (VMA) determinations.nasal congestion. CV: IV—bradycardia, hypo-

tension. GI: anorexia, GI upset, nausea. GU: Potential Nursing Diagnoses
brown, black, or green urine. Derm: flushing Acute pain (Indications)
(IV only), pruritus, rashes, urticaria. Local: Impaired physical mobility (Indications)
pain at IM site, phlebitis at IV site. Misc: allergic Risk for injury (Side Effects)
reactions including ANAPHYLAXIS (IM, IV use only), Implementation
fever.

● Provide safety measures as indicated. Super-
Interactions vise ambulation and transfer of patients.
Drug-Drug: Additive CNS depression with oth- ● PO: May be administered with food to mini-
er CNS depressants, including alcohol, anti- mize GI irritation. Tablets may be crushed

and mixed with food or liquids to facilitatehistamines, opioid analgesics, and seda-
swallowing. For administration via NG tube,tive/hypnotics.
crush tablet and suspend in water or saline.Drug-Natural Products: Concomitant use of

● IM: Do not administer subcut. IM injectionskava kava, valerian, chamomile, or hops
should contain no more than 5 ml (500 mg)can � CNS depression.
at a time in the gluteal region.Route/Dosage
IV AdministrationPO (Adults): 1.5 g qid initially (up to 8 g/day)

for 2–3 days, then 4–4.5 g/day in 3–6 divided ● Direct IV: Diluent: Administer undiluted.
doses; may be followed by maintenance dosing Concentration: 100 mg/ml. Rate: Admin-
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Indicationsister at a maximum rate of 180 mg/m2/min
Alone or with other treatment modalities in thebut not >3 ml (300 mg)/min.
treatment of: Trophoblastic neoplasms (chorio-● Intermittent Infusion: Diluent: Dilute
carcinoma, chorioadenoma destruens, hydati-each dose in no more than 250 ml of 0.9%
diform mole), Leukemias, Breast carcinoma,NaCl or D5W for injection. Concentration:
Head carcinoma, Neck carcinoma, Lung carci-4 mg/ml for slower infusions. Do not refriger-
noma. Treatment of severe psoriasis and rheu-ate after dilution
matoid arthritis unresponsive to conventional● Have patient remain recumbent during and
therapy. Treatment of mycosis fungoides (cuta-for at least 10–15 min after infusion to avoid
neous T-cell lymphoma).orthostatic hypotension.
ActionPatient/Family Teaching
Interferes with folic acid metabolism. Result is

● Advise patient to take medication as directed.
inhibition of DNA synthesis and cell reproduc-Take missed doses within 1 hr; if not, return
tion (cell-cycle S-phase–specific). Also has im-to regular dosing schedule. Do not double
munosuppressive activity. Therapeutic Ef-doses.
fects: Death of rapidly replicating cells,

● Encourage patient to comply with additional
particularly malignant ones, and immunosup-therapies prescribed for muscle spasm (rest, Mpression.physical therapy, heat).
Pharmacokinetics● May cause dizziness, drowsiness, and blurred
Absorption: Small doses are well absorbedvision. Advise patient to avoid driving and oth-
from the GI tract. Larger doses incompletely ab-er activities requiring alertness until response
sorbed.to drug is known.
Distribution: Actively transported across cell● Instruct patient to change positions slowly to
membranes, widely distributed. Does not reachminimize orthostatic hypotension.
therapeutic concentrations in the CSF. Crosses● Advise patient to avoid concurrent use of al-
placenta; enters breast milk in low concentra-cohol and other CNS depressants.
tions. Absorption in children is variable (23–● Inform patient that urine may turn black,
95%) and dose-dependent.brown, or green, especially if left standing.
Metabolism and Excretion: Excreted mostly

● Instruct patient to notify health care profes-
unchanged by the kidneys.sional if skin rash, itching, fever, or nasal
Half-life: Low dose—3–10 hr; high dose—congestion occurs.
8–15 hr (increased in renal impairment).

● Emphasize the importance of routine follow-
up exams to monitor progress. TIME/ACTION PROFILE (effects on blood

counts)Evaluation/Desired Outcomes
● Decreased musculoskeletal pain and muscle

ROUTE ONSET PEAK DURATION
spasticity.

PO, IM, IV 4–7 days 7–14 days 21 days
● Increased range of motion.

Contraindications/Precautions
HIGH ALERT Contraindicated in: Hypersensitivity; Preg-

nancy or lactation; Products containing benzylmethotrexate alcohol should not be used in neonates.
(meth-o-trex-ate) Use Cautiously in: Renal impairment (CCr
amethopterin, Folex, Folex PFS, must be ≥60 ml/min prior to therapy); Patients
Rheumatrex, Trexall with childbearing potential; Active infections;

Decreased bone marrow reserve; Geri: GeriatricClassification
patients or patients with other chronic debilitat-Therapeutic: antineoplastics, antirheumat-
ing illnesses.ics (DMARDs), immunosuppressants

Pharmacologic: antimetabolites Adverse Reactions/Side Effects
CNS: arachnoiditis (IT use only), dizziness,Pregnancy Category X
drowsiness, headaches, malaise. EENT: blurred

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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vision, dysarthria transient blindness. Resp: PUL- IT (Children <1 yr): 6 mg.
MONARY FIBROSIS, intestinal pneumonitis. GI: an- Osteosarcoma
orexia, hepatotoxicity, nausea, stomatitis, vomit- IV (Adults): 12 g/m2 as a 4-hr infusion fol-ing. GU: infertility. Derm: alopecia, painful lowed by leucovorin rescue, usually as part of aplaque erosions (during psoriasis treatment), combination chemotherapeutic regimen (or in-
photosensitivity, pruritus, rashes, skin ulcer- crease dose until peak serum methotrexate level
ation, urticaria. Hemat: APLASTIC ANEMIA, anemia, is 1 × 10-3 M/L but not to exceed 15 g/m2; 12
leukopenia, thrombocytopenia. Metab: hyper- courses are given starting 4 wk after surgery and
uricemia. MS: osteonecrosis, stress fracture. repeated at scheduled intervals.Misc: nephropathy, chills, fever, soft tissue ne-

Psoriasiscrosis.
Therapy may be preceded by a 5–10-mg testInteractions
dose.Drug-Drug: The following drugs may � he-
PO (Adults): 2.5–5 mg q 12 hr for 3 doses or qmatologic toxicity of methotrexate: high-dose
8 hr for 4 doses once weekly (not to exceed 30salicylates, NSAIDs, oral hypoglycemic
mg/wk).agents (sulfonylureas), phenytoin, tetra-
PO, IM, IV (Adults): 10–25 mg/weekly (not tocyclines, probenecid, trimethoprim/sul-
exceed 30 mg/wk).famethoxazole, pyrimethamine, and chlor-
Arthritisamphenicol. � hepatotoxicity with other

hepatotoxic drugs including azathioprine, Therapy may be preceded by a 5–10-mg test
sulfasalazine, and retinoids. � nephrotox- dose in adults.
icity with other nephrotoxic drugs. � bone PO (Adults): 7.5 mg weekly (2.5 mg q 12 hr
marrow depression with other antineoplas- for 3 doses or single dose, not to exceed 20 mg/
tics or radiation therapy. Radiation thera- wk); when response is obtained, dosage should
py � risk of soft tissue necrosis and osteone- be decreased.
crosis. May � antibody response to live-virus PO (Children): 10 mg/m2 once weekly initial-
vaccines and � risk of adverse reactions. � ly, may be increased up to 20–30 mg/m2, how-
risk of neurologic reactions with acyclovir (IT ever response may be better if doses >20 mg/m2

methotrexate only). Asparaginase may � ef- are given IM or subcut.
fects of methotrexate. Mycosis FungoidesDrug-Natural Products: Concomitant use

PO, IM, Subcut (Adults): 5–50 mg oncewith echinacea and melatonin may interfere
weekly, if response is poor, dose may bewith immunosuppression. Caffeine may � ef-
changed to 15–37.5 mg twice weekly.ficacy of methotrexate, similar effect may occur
IM (Adults): 50 mg once weekly or 25 mgwith guarana.
twice weekly.

Route/Dosage Availability (generic available)
Trophoblastic Neoplasms Tablets: 2.5 mg, 5 mg, 7.5 mg, 10 mg, 15 mg.

Injection: 2.5 mg/ml, 25 mg/ml, 20 mg, 50 mg,PO, IM (Adults): 15–30 mg/day for 5 days; re-
100 mg, 250 mg, 1 g. Preservative-free injec-peat after 1 or more weeks for 3–5 courses.
tion: 25 mg/ml.

Breast Cancer
IV (Adults): 40 mg/m2 on days 1 and 8 (with NURSING IMPLICATIONS
other agents; many regimens are used).

Assessment
Leukemia ● Monitor vital signs periodically during ad-
PO (Adults): Induction—3.3 mg/m2/day, ministration. Report significant changes.
usually with prednisone. ● Monitor for abdominal pain, diarrhea, or sto-
PO, IM (Adults): Maintenance—20–30 mg/ matitis; therapy may need to be discontinued.
m2 twice weekly. ● Monitor for bone marrow depression. Assess
IV (Adults): 2.5 mg/kg q 2 wk. for bleeding (bleeding gums, bruising, petec-
IT (Adults): 12 mg/m2 or 15 mg. hiae, guaiac stools, urine, and emesis) and
IT (Children ≥3 yr): 12 mg. avoid IM injections and taking rectal temper-
IT (Children 2 yr): 10 mg. atures if platelet count is low. Apply pressure
IT (Children 1 yr): 8 mg. to venipuncture sites for 10 min. Assess for
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signs of infection during neutropenia. Anemia kalization may be required to prevent renal
may occur. Monitor for increased fatigue, tubule damage. Monitor fluid and electrolyte
dyspnea, and orthostatic hypotension. status. Intermittent hemodialysis using a

● Monitor intake and output ratios and daily high-flux dialyzer may be used for clearance
weights. Report significant changes in totals. until levels are <0.05 micromolar.

● Monitor for symptoms of pulmonary toxicity, Potential Nursing Diagnoses
which may manifest early as a dry, nonpro- Risk for infection (Adverse Reactions)ductive cough. Imbalanced nutrition: less than body require-

● Monitor for symptoms of gout (increased ments (Adverse Reactions)uric acid, joint pain, edema). Encourage pa-
Implementationtient to drink at least 2 L of fluid each day. Al-
● High Alert: Fatalities have occurred withlopurinol and alkalinization of urine may be

chemotherapeutic agents. Before administer-used to decrease uric acid levels.
ing, clarify all ambiguous orders; double-● Assess nutritional status. Administering an
check single, daily, and course-of-therapyantiemetic prior to and periodically during
dose limits; have second practitioner inde-therapy and adjusting diet as tolerated may
pendently double-check original order, cal-help maintain fluid and electrolyte balance
culations and infusion pump settings. Metho-and nutritional status. M
trexate for non-oncologic use is given at a● IT: Assess for development of nuchal rigidity,
much lower dose and frequency—often justheadache, fever, confusion, drowsiness, diz-

ziness, weakness, or seizures. once a week. Do not confuse non-oncologic
● Rheumatoid Arthritis: Assess patient for dosing regimens with dosing regimens for

pain and range of motion prior to and period- cancer patients.
ically during therapy. ● Solutions for injection should be prepared in

● Psoriasis: Assess skin lesions prior to and a biologic cabinet. Wear gloves, gown, and
periodically during therapy. mask while handling medication. Discard

● Lab Test Considerations: Monitor CBC equipment in specially designated containers
and differential prior to and frequently during (see Appendix K).
therapy. The nadir of leukopenia and throm- IV Administration
bocytopenia occurs in 7–14 days. Leukocyte

● Direct IV: Diluent: Reconstitute each vialand thrombocyte counts usually recover 7
with 25 ml of 0.9% NaCl. Use sterile preserva-days after the nadirs. Notify health care pro-
tive-free diluents for high-dose regimens tofessional of any sudden drop in values.
prevent complications from large amounts of

● Monitor renal (BUN and creatinine) and he-
benzyl alcohol. Do not use preparations thatpatic function (AST, ALT, bilirubin, and LDH)
are discolored or that contain a precipitate.prior to and routinely during therapy. Urine
Reconstitute immediately before use. DiscardpH should be monitored prior to high-dose
unused portion. Concentration: <25 mg/methotrexate therapy and every 6 hr during
ml for direct IV and intermittent/continuousleucovorin rescue. Urine pH should be kept
infusions. Rate: Administer at a rate of 10above 7.0 to prevent renal damage.
mg/min into Y-site of a free-flowing IV.● May cause � serum uric acid concentra-

● Intermittent/Continuous Infusion: Dil-tions, especially during initial treatment of
uent: Doses >100–300 mg/m2 may also beleukemia and lymphoma.
diluted in D5W, D5/0.9% NaCl, or 0.9% NaCl● Toxicity and Overdose: Monitor serum
and infused as intermittent or continuous in-methotrexate levels every 12–24 hr during
fusion. Rate: Administration rates of 4–20high-dose therapy until levels are <5 × 10 M.
mg/hr have been used.This monitoring is essential to plan correct

● Syringe Compatibility: bleomycin, cispla-leucovorin dose and determine duration of
tin, cyclophosphamide, doxapram, doxorubi-rescue therapy: With high-dose therapy, pa-
cin, fluorouracil, furosemide, heparin, leuco-tient must receive leucovorin rescue within
vorin, mitomycin, vinblastine, vincristine.24–48 hr to prevent fatal toxicity. In cases of

massive overdose, hydration and urinary al- ● Syringe Incompatibility: droperidol.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Y-Site Compatibility: allopurinol, amifos- advise patient to use sponge brush and to
tine, amphotericin B cholesteryl sulfate, as- rinse mouth with water after eating and
paraginase, aztreonam, bleomycin, cefepime, drinking. Topical therapy may be used if
ceftriaxone, cimetidine, cisplatin, cyclophos- mouth pain interferes with eating. Stomatitis
phamide, cytarabine, daunorubicin, diphen- pain may require treatment with opioid anal-
hydramine, doxorubicin, doxorubicin lipo- gesics.
some, etoposide, etoposide phosphate,

● Instruct patient to avoid the use of Rx, OTC, or
famotidine, filgrastim, fludarabine, fluorour- herbal products without first consulting
acil, furosemide, ganciclovir, granisetron, health care professional.
heparin, hydromorphone, imipenem/cilasta-

● Advise patient that this medication may have
tin, lansoprazole, leucovorin, linezolid, lor- teratogenic effects. Contraception should beazepam, melphalan, mesna, methylpredniso-

used during therapy and for at least 3 mo forlone sodium succinate, metoclopramide,
men and 1 ovulatory cycle for women aftermitomycin, morphine, ondansetron, oxali-
completion of therapy.platin, paclitaxel, piperacillin/tazobactam,

● Discuss the possibility of hair loss with pa-prochlorperazine, ranitidine, sargramostim,
tient. Explore methods of coping.teniposide, thiotepa, vinblastine, vincristine,

● Instruct patient not to receive any vaccina-vinorelbine.
tions without advice of health care profes-● Y-Site Incompatibility: chlorpromazine,
sional.gemcitabine, idarubicin, ifosfamide, midaz-

● Caution patient to use sunscreen and protec-olam, nalbuphine, promethazine, propofol.
● Additive Compatibility: cyclophospha- tive clothing to prevent photosensitivity re-

mide, cytarabine, fluorouracil, mercaptopu- actions.
rine, ondansetron, sodium bicarbonate, vin- ● Emphasize the need for periodic lab tests to
cristine. monitor for side effects.

● Additive Incompatibility: bleomycin. IT:
Evaluation/Desired OutcomesReconstitute preservative-free methotrexate
● Improvement of hematopoietic values in leu-with preservative-free 0.9% NaCl, Elliot’s B

kemia.solution, or patient’s CSF to a concentration
● Decrease in symptoms of meningeal involve-not greater than 2 mg/ml. May be adminis-

ment in leukemia.tered via lumbar puncture or Ommaya reser-
● Decrease in size and spread of non-Hodg-voir. To prevent bacterial contamination, use

kin’s lymphomas and other solid cancers.immediately.
● Resolution of skin lesions in severe psoriasis.Patient/Family Teaching
● Decreased joint pain and swelling.

● Instruct patient to take medication as direct-
● Improved mobility in patients with rheuma-ed. If a dose is missed, it should be omitted.

toid arthritis.Consult health care professional if vomiting
● Regression of lesions in mycosis fungoides.occurs shortly after a dose is taken.

● Instruct patient to notify health care profes-
sional promptly if fever; chills; cough; methyldopa (meth-ill-doe-pa)hoarseness; sore throat; signs of infection;

Aldomet, �Apo-Methyldopa,lower back or side pain; painful or difficult
�Dopamet, �Novamedopa, �Nu-urination; bleeding gums; bruising; petechi-
Medopaae; blood in stools, urine, or emesis; in-

creased fatigue; dyspnea; or orthostatic hypo- Classification
tension occurs. Caution patient to avoid Therapeutic: antihypertensives
crowds and persons with known infections. Pharmacologic: centrally acting antiadre-

nergicsInstruct patient to use soft toothbrush and
electric razor and to avoid falls. Caution pa-

Pregnancy Category Btient not to drink alcoholic beverages or take
medication containing aspirin or other

IndicationsNSAIDs; may precipitate gastric bleeding.
Management of moderate to severe hyperten-● Instruct patient to inspect oral mucosa for er-
sion (with other agents).ythema and ulceration. If ulceration occurs,
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Action sants, NSAIDs, and phenothiazines may �
Stimulates CNS alpha-adrenergic receptors, antihypertensive effect of methyldopa. � effects
producing a decrease in sympathetic outflow to and risk of psychoses with haloperidol. Excess
heart, kidneys, and blood vessels. Result is de- sympathetic stimulation may occur with concur-
creased blood pressure and peripheral resis- rent use of MAO inhibitors or other adrener-
tance, a slight decrease in heart rate, and no gics. May � effects of tolbutamide. May �
change in cardiac output. Therapeutic Ef- lithium toxicity. Additive hypotension and CNS
fects: Lowering of blood pressure. toxicity with levodopa. Additive CNS depres-

sion may occur with alcohol, antihistamines,Pharmacokinetics
sedative/hypnotics, some antidepressants,Absorption: 50% absorbed from the GI tract.
and opioid analgesics. Concurrent use withParenteral form, methyldopate hydrochloride,

is slowly converted to methyldopa. nonselective beta blockers may rarely cause
Distribution: Crosses the blood-brain barrier. paradoxical hypertension.
Crosses the placenta; small amounts enter Route/Dosage
breast milk. PO (Adults): 250–500 mg 2–3 times daily (not
Metabolism and Excretion: Partially metabo- to exceed 500 mg/day if used with other
lized by the liver, partially excreted unchanged agents); may be increased q 2 days as needed; Mby the kidneys. usual maintenance dose is 500 mg–2 g/day (notHalf-life: 1.7 hr. to exceed 3 g/day).

PO (Children): 10 mg/kg/day (300 mg/m2/TIME/ACTION PROFILE (antihypertensive
day); may be increased q 2 days up to 65 mg/kg/effect)
day in divided doses (not to exceed 3 g/day).

ROUTE ONSET PEAK DURATION IV (Adults): 250–500 mg q 6 hr (up to 1 g q 6
PO 12–24 hr 4–6 hr 24–48 hr hr).
IV 4–6 hr unknown 10–16 hr IV (Children): 5–10 mg/kg q 6 hr; up to 65

mg/kg/day in divided doses (not to exceed 3 g/Contraindications/Precautions day).
Contraindicated in: Hypersensitivity; Active

Availability (generic available)liver disease; Oral suspension contains alcohol
Tablets: 125 mg, 250 mg, 500 mg. Oral sus-and bisulfites and should be avoided in patients
pension (orange-pineapple flavor, con-with known intolerance.
tains bisulfites): 250 mg/5 ml. Injection:Use Cautiously in: Previous history of liver
250 mg/5 ml in 5- and 10-ml vials. In combi-disease; Geri: � risk of adverse reactions; con-
nation with: hydrochlorothiazide (Aldoril)sider age-related impairment of hepatic, renal
or chlorothiazide (Aldoclor). See Appendix B.and cardiovascular function as well as other

chronic illnesses. Appears on Beers list. May
NURSING IMPLICATIONScause bradycardia and exacerbate depression

in geriatric patients; OB: Pregnancy (has been Assessment
used safely); Lactation.

● Monitor blood pressure and pulse frequently
Adverse Reactions/Side Effects during initial dose adjustment and periodi-
CNS: sedation, decreased mental acuity, de- cally during therapy. Report significant
pression. EENT: nasal stuffiness. CV: changes.
MYOCARDITIS, bradycardia, edema, orthostatic hy- ● Monitor frequency of prescription refills to
potension. GI: DRUG-INDUCED HEPATITIS, diarrhea, determine compliance.
dry mouth. GU: erectile dysfunction. Hemat: ● Monitor intake and output ratios and weight
eosinophilia, hemolytic anemia. Misc: fever. and assess for edema daily, especially at be-

ginning of therapy. Report weight gain or ede-Interactions
ma; sodium and water retention may be treat-Drug-Drug: Additive hypotension with other
ed with diuretics.antihypertensives, acute ingestion of

● Assess patient for depression or other alter-alcohol, anesthesia, and nitrates. Amphet-
amines, barbiturates, tricyclic antidepres- ations in mental status. Notify health care pro-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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fessional promptly if these symptoms de- as remembered but not if almost time for next
dose. Do not double doses.velop.

● Encourage patient to comply with additional● Monitor temperature during therapy. Drug
interventions for hypertension (weight reduc-fever may occur shortly after initiation of
tion, low-sodium diet, smoking cessation,therapy and may be accompanied by eosino-
moderation of alcohol consumption, regularphilia and hepatic function changes. Monitor
exercise, and stress management). Methyldo-hepatic function test if unexplained fever
pa controls but does not cure hypertension.occurs.

● Instruct patient and family on proper tech-
● Lab Test Considerations: Monitor renal

nique for monitoring blood pressure. Adviseand hepatic function and CBC before and pe- them to check blood pressure at least weeklyriodically during therapy. and to report significant changes.
● Monitor direct Coombs’ test before and after

● Inform patient that urine may darken or turn
6 and 12 mo of therapy. May cause a positive red-black when left standing.
direct Coombs’ test, rarely associated with

● May cause drowsiness. Advise patient to avoid
hemolytic anemia. driving or other activities requiring alertness

● May cause � BUN, serum creatinine, potas- until response to medication is known.
sium, sodium, prolactin, uric acid, AST, ALT, Drowsiness usually subsides after 7–10 days
alkaline phosphatase, and bilirubin concen- of continuous use.
trations. ● Caution patient to avoid sudden changes in

position to decrease orthostatic hypotension.● May cause prolonged prothrombin times.
● Advise patient that frequent mouth rinses,● May interfere with serum creatinine and AST

good oral hygiene, and sugarless gum or can-measurements.
dy may minimize dry mouth. Notify healthPotential Nursing Diagnoses care professional if dry mouth continues forRisk for injury (Side Effects) >2 wk.

Noncompliance (Patient/Family Teaching)
● Caution patient to avoid concurrent use of al-

Implementation cohol or other CNS depressants.
● Do not confuse methyldopa with levodopa or ● Advise patient to consult health care profes-

sional before taking any cough, cold, or aller-L-dopa.
gy remedies.● Fluid retention and expanded volume may

● Advise patient to notify health care profes-cause tolerance to develop within 2–3 mo af-
sional of medication regimen before treat-ter initiation of therapy. Diuretics may be
ment or surgery.added to regimen at this time to maintain

● Instruct patient to notify health care profes-control.
sional if fever, muscle aches, or flu-like syn-● Dose increases should be made with the eve-
drome occurs.ning dose to minimize drowsiness.

● When changing from IV to oral forms, dose Evaluation/Desired Outcomes
should remain consistent. ● Decrease in blood pressure without appear-

● PO: Shake suspension before administration. ance of side effects.
IV Administration

● Intermittent Infusion: Diluent: Dilute in methylergonovine
100 ml of D5W, 0.9% NaCl, D5/0.9% NaCl, (meth-ill-er-goe-noe-veen)5% sodium bicarbonate, or Ringer’s solution. MethergineConcentration: ≤10 mg/ml. Rate: Infuse

Classificationslowly over 30–60 min.
Therapeutic: oxytocic● Y-Site Compatibility: esmolol, heparin,
Pharmacologic: ergot alkaloidsmeperidine, morphine, theophylline.

Patient/Family Teaching Pregnancy Category C
● Emphasize the importance of continuing to

take this medication, even if feeling well. In- Indications
struct patient to take medication at the same Prevention and treatment of postpartum or post-
time each day; last dose of the day should be abortion hemorrhage caused by uterine atony
taken at bedtime. Take missed doses as soon or subinvolution.
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Action NURSING IMPLICATIONS
Directly stimulates uterine and vascular smooth Assessmentmuscle. Therapeutic Effects: Uterine con-

● Monitor blood pressure, heart rate, and uter-
traction. ine response frequently during medication
Pharmacokinetics administration. Notify health care profession-

al promptly if uterine relaxation becomesAbsorption: Well absorbed following oral or
prolonged or if character of vaginal bleedingIM administration.
changes.Distribution: Unknown. Enters breast milk in

● Assess for signs of ergotism (cold, numb fin-small quantities.
gers and toes, chest pain, nausea, vomiting,Metabolism and Excretion: Probably metab-
headache, muscle pain, weakness).olized by the liver.

● Lab Test Considerations: If no responseHalf-life: 30–120 min.
to methylergonovine, calcium levels may
need to be assessed. Effectiveness of medica-TIME/ACTION PROFILE (effects on uterine
tion is � with hypocalcemia.contractions)

● May cause � serum prolactin levels.
ROUTE ONSET PEAK DURATION Potential Nursing Diagnoses M
PO 5–15 min unknown 3 hr Acute pain (Side Effects)
IM 2–5 min unknown 3 hr ImplementationIV immediate unknown 45 min–3 hr

IV Administration
Contraindications/Precautions ● IV: IV administration is used for emergencies
Contraindicated in: Hypersensitivity; Should only. Oral and IM routes are preferred.
not be used to induce labor. ● Direct IV: Diluent: May be given undiluted
Use Cautiously in: Hypertensive or eclamptic or diluted in 5 ml of 0.9% NaCl and adminis-

tered through Y-site. Do not add to IV solu-patients (more susceptible to hypertensive and
tions. Do not mix in syringe with any otherarrhythmogenic side effects); Severe hepatic or
drug. Refrigerate; stable for storage at roomrenal disease; Sepsis.
temperature for 60 days; deteriorates withExercise Extreme Caution in: Third stage of
age. Use only solution that is clear and color-labor.
less and that contains no precipitate. Con-

Adverse Reactions/Side Effects centration: 0.2 mg/ml. Rate: Administer at
CNS: dizziness, headache. EENT: tinnitus. a rate of 0.2 mg over at least 1 min.
Resp: dyspnea. CV: HYPOTENSION, arrhythmias, ● Y-Site Compatibility: heparin, hydrocorti-
chest pain, hypertension, palpitations. GI: nau- sone sodium succinate, potassium chloride,
sea, vomiting. GU: cramps. Derm: diaphoresis. vitamin B complex with C.
Misc: allergic reactions. Patient/Family Teaching
Interactions ● Instruct patient to take medication as direct-

ed; do not skip or double up on missedDrug-Drug: Excessive vasoconstriction may
doses. If a dose is missed, omit it and returnresult when used with heavy cigarette smoking
to regular dose schedule.(nicotine) or other vasopressors such as

● Advise patient that medication may causedopamine.
menstrual-like cramps.

Route/Dosage
● Caution patient to avoid smoking, because

PO (Adults): 200–400 mcg (0.4–0.6 mg) q nicotine constricts blood vessels.
6–12 hr for 2–7 days.

● Instruct patient to notify health care profes-
IM, IV (Adults): 200 mcg (0.2 mg) q 2–4 hr sional if infection develops, as this may cause
for up to 5 doses. increased sensitivity to the medication.
Availability Evaluation/Desired Outcomes
Tablets: 200 mcg (0.2 mg). Injection: 200 ● Contractions that maintain uterine tone and
mcg (0.2 mg)/ml in 1-ml ampules. prevent postpartum hemorrhage.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: History of cardiovascularmethylphenidate disease; Hypertension; Diabetes mellitus; Geri-
(meth-ill-fen-i-date) atric or debilitated patients; Continual use (may
Concerta, Metadate CD, Metadate result in psychological or physical depen-
ER, Methylin, Methylin ER, dence); Pedi: Growth suppression may occur in
�PMS-Methylphenidate, �Riphe- children with long term use; Seizure disorders
nidate, Ritalin, Ritalin LA, Ritalin- (may lower seizure threshold); Concerta prod-
SR uct should be used cautiously in patients with

esophageal motility disorders or severe GI nar-Classification
rowing (may increase the risk of obstruction);Therapeutic: central nervous system stim-
Pregnancy or lactation (safety not established).ulants

Adverse Reactions/Side EffectsSchedule II
CNS: hyperactivity, insomnia, restlessness,
tremor, dizziness, headache, irritability. EENT:Pregnancy Category C
blurred vision. CV: hypertension, palpitations,
tachycardia, hypotension. GI: anorexia, consti-Indications
pation, cramps, diarrhea, dry mouth, metallicTreatment of ADHD (adjunct). Symptomatic
taste, nausea, vomiting. Derm: rashes. Neuro:treatment of narcolepsy. Unlabeled uses:
akathisia, dyskinesia. Misc: fever, hypersensi-Management of some forms of refractory de-
tivity reactions, physical dependence, psycho-pression.
logical dependence, suppression of weight gainAction (children), tolerance.

Produces CNS and respiratory stimulation with
Interactionsweak sympathomimetic activity. Therapeutic
Drug-Drug: � sympathomimetic effects withEffects: Increased attention span in ADHD. In-
other adrenergics, including vasoconstric-creased motor activity, mental alertness, and di-
tors, and decongestants. Use with MAO in-minished fatigue in narcoleptic patients.
hibitors or vasopressors may result in hyper-

Pharmacokinetics tensive crisis (concurrent use or use within 14
Absorption: Slow and incomplete after oral days of MAO inhibitors is contraindicated). Me-
administration; absorption of sustained or ex- tabolism of warfarin, phenytoin, phenobar-
tended-release tablet (SR) is delayed and pro- bital, primidone, selective serotonin re-
vides continuous release. Metadate CD, Conc- uptake inhibitors, and tricyclic antide-
erta, Ritalin LA—provides initial rapid release pressants may be � and effects �. Avoid con-
followed by a second continuous release (bi- current use with pimozide (may mask cause of
phasic release). tics). Concurrent use with clonidine may result
Distribution: Unknown. in serious EKG abnormalities (a 40% dose re-
Metabolism and Excretion: Mostly metabo- duction of methylphenidate is necessary).
lized (80%) by the liver. Drug-Natural Products: Use with caffeine-
Half-life: 2–4 hr. containing herbs (guarana, tea, coffee) �

stimulant effect. St. John’s Wort may � seri-
TIME/ACTION PROFILE (CNS stimulation) ous side effects (concurrent use is NOT recom-

mended).ROUTE ONSET PEAK DURATION
Drug-Food: Excessive use of caffeine-con-

PO unknown 1–3 hr 4–6 hr taining foods or beverages (coffee, cola, tea)
PO-ER unknown 4–7 hr 3–12 hr†

may cause � CNS stimulation.
†depends on formulation Route/Dosage
Contraindications/Precautions PO (Adults): ADHD—5–20 mg 2–3 times
Contraindicated in: Hypersensitivity; Hype- daily as prompt-release tablets. When mainte-
rexcitable states; Hyperthyroidism; Patients with nance dose is determined, may change to exten-
psychotic personalities or suicidal or homicidal ded-release formulation. Narcolepsy—10 mg
tendencies; Tourette’s syndrome; Glaucoma; 2–3 times/day; maximum dose 60 mg/day.
Motor tics; Concurrent use or use within 14 days PO (Children >6 yr): Prompt-release tab-
of MAO inhibitors. lets—0.3 mg/kg/dose or 2.5–5 mg before
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breakfast and lunch; increase by 0.1 mg/kg/ ● Pedi: Monitor growth, both height and
dose or by 5–10 mg/day at weekly intervals (not weight, in children on long-term therapy
to exceed 60 mg/day or 2 mg/kg/day). When ● May produce a false sense of euphoria and
maintenance dose is determined, may change to well-being. Provide frequent rest periods and
extended-release formulation. Ritalin SR, Me- observe patient for rebound depression after
tadate ER—may be used in place of the the effects of the medication have worn off.
Prompt-release tablets when the 8-hour dosage

● Methylphenidate has high dependence and
corresponds to the titrated 8-hour dosage of the abuse potential. Tolerance to abuse of medi-Prompt-release tablets; Ritalin LA—can be cation occurs rapidly; do not increase dose.used in place of twice daily regimen given once

● ADHD: Pedi: Assess children for attentiondaily at same total dose, or in place of SR prod-
span, impulse control, and interactions withuct at same dose; Concerta (patients who have
others. Therapy may be interrupted at inter-not taken methylphenidate previously)—18
vals to determine whether symptoms are suf-mg once daily in the morning initially, may be ti-
ficient to continue therapy.trated as needed up to 54 mg/day. Concerta

● Narcolepsy: Observe and document fre-(patients are currently taking other forms of
methylphenidate)—18 mg once daily in the quency of episodes.
morning if previous dose was 5 mg 2–3 times ● Lab Test Considerations: Monitor CBC,
daily or 20 mg daily as SR product, 36 mg once differential, and platelet count periodically in M
daily in the morning if previous dose was 10 mg patients receiving prolonged therapy.
2–3 times daily or 40 mg daily as SR product, 54

Potential Nursing Diagnosesmg once daily in the morning if previous dose
Disturbed thought process (Side Effects)was 15 mg 2–3 times daily or 60 mg once daily

as SR product. Metadate CD—20 mg once dai- Implementation
ly. Dosage may be adjusted in weekly 20-mg in- ● PO: Immediate and sustained-release tablets
crements to a maximum of 60 mg/day taken should be administered on an empty stomach
once daily in the morning. (30–45 min before a meal). Sustained-re-
Availability (generic available) lease tablets should be swallowed whole; do
Immediate-release tablets: 5 mg, 10 mg, 20 not crush, break, or chew. Metadate CD and
mg. Cost: Generic—5 mg $37.90/100, 10 mg Ritalin LA capsules may be opened and sprin-
$52.90/100, 20 mg $74.90/100. Extended-re- kled on cool applesauce; entire mixture
lease tablets (Metadate ER, Methylin ER): should be ingested immediately and followed
10 mg, 20 mg. Extended-release tablets by a drink of water. Do not store for future
(Concerta): 18 mg, 27 mg, 36 mg, 54 mg. use. Concerta may be administered without
Cost: 18 mg $359.96/90, 27 mg $359.98/90, regard to food, but must be taken with water,
36 mg $374.96/90, 54 mg $404.96/90. Sus- milk, or juice.
tained-release tablets (Ritalin SR): 20 mg.

Patient/Family TeachingCost: $173.96/90. Extended-release cap-
● Instruct patient to take medication as direct-sules (Metadate CD): 10 mg, 20 mg, 30 mg.

ed. If a dose is missed, take the remainingCost: 10 mg $236.97/90, 20 mg $299.99/90,
doses for that day at regularly spaced inter-30 mg $299.95/90$34.68/30. Extended-re-

lease capsules (Ritalin LA): 10 mg, 20 mg, vals; do not double doses. Take the last dose
30 mg, 40 mg. Cost: 10 mg $299.97/90, 20 mg before 6 PM to minimize the risk of insomnia.
$299.97/90, 30 mg $299.95/90, 40 mg Instruct patient not to alter dose without con-
$299.95/90. Chewable tablets (Methylin) sulting health care professional. Abrupt ces-
(grape flavor): 2.5 mg, 5 mg, 10 mg. Oral so- sation of high doses may cause extreme fa-
lution (Methylin) (grape flavor): 5 mg/5 tigue and mental depression.
ml, 10 mg/5 ml.

● Advise patient to check weight 2–3 times
weekly and report weight loss to health careNURSING IMPLICATIONS professional.

● May cause dizziness or blurred vision. Cau-Assessment
tion patient to avoid driving or activities re-● Monitor blood pressure, pulse, and respira-
quiring alertness until response to medica-tion before administering and periodically

during therapy. tion is known.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Inform patient and/or parents that shell of Easier passage of nasogastric tube into small
bowel.Concerta tablet may appear in the stool. This

is no cause for concern. Pharmacokinetics
● Advise patient to avoid using caffeine-contain- Absorption: Well absorbed from the GI tract,

ing beverages concurrently with this therapy. from rectal mucosa, and from IM sites.
● Advise patient to notify health care profes- Distribution: Widely distributed into body tis-

sional if nervousness, insomnia, palpitations, sues and fluids. Crosses blood-brain barrier and
vomiting, skin rash, or fever occurs. placenta. Enters breast milk in concentrations

● Inform patient that health care professional greater than plasma.
may order periodic holidays from the drug to Metabolism and Excretion: Partially metabo-

lized by the liver; 25% eliminated unchanged inassess progress and to decrease dependence.
the urine.● Emphasize the importance of routine follow-
Half-life: 2.5–6 hr.up exams to monitor progress.

● ADHD: Pedi: Advise parents to notify school
TIME/ACTION PROFILE (effects on peri-nurse of medication regimen.
stalsis)

Evaluation/Desired Outcomes
ROUTE ONSET PEAK DURATION● Decreased frequency of narcoleptic

symptoms. PO 30–60 min unknown 1–2 hr
IM 10–15 min unknown 1–2 hr● Improved attention span and social interac-
IV 1–3 min immediate 1–2 hrtions in ADHD.

Contraindications/Precautions
methylPREDNISolone, See Contraindicated in: Hypersensitivity; Possible
CORTICOSTEROIDS (SYSTEMIC). GI obstruction or hemorrhage; History of sei-

zure disorders; Pheochromocytoma; Parkin-
son’s disease.
Use Cautiously in: History of depression; Dia-metoclopramide betes (may alter response to insulin); Renal im-(met-oh-kloe-pra-mide) pairment (reduce dose in CCr <50 ml/min);

�Apo-Metoclop, Clopra, �Emex, OB, Lactation: Safety not established; Pedi: some
�Maxeran, Octamide, Octamide- syrup products contain benzoate, a metabolite
PFS, Reclomide, Reglan of benzyl alcohol which can cause potentially fa-

tal gasping syndrome in neonates. ProlongedClassification
clearance in neonates can result in high serumTherapeutic: antiemetics
concentrations and increase the risk for met-

Pregnancy Category B hemoglobinemia. Side effects are more com-
mon in children especially extrapyramidal reac-

Indications tions; Geri: More susceptible to oversedation
Prevention of chemotherapy-induced emesis. and extrapyramidal reactions.
Treatment of postsurgical and diabetic gastric Adverse Reactions/Side Effects
stasis. Facilitation of small bowel intubation in CNS: drowsiness, extrapyramidal reactions,
radiographic procedures. Management of restlessness, NEUROLEPTIC MALIGNANT SYNDROME, anxi-
esophageal reflux. Treatment and prevention of ety, depression, irritability, tardive dyskinesia.
postoperative nausea and vomiting when naso- CV: arrhythmias (supraventricular tachycardia,
gastric suctioning is undesirable. Unlabeled bradycardia), hypertension, hypotension. GI:
uses: Treatment of hiccups. Adjunct manage- constipation, diarrhea, dry mouth, nausea.
ment of migraine headaches. Endo: gynecomastia. Hemat: methemoglobi-

nemia, neutropenia, leukopenia, agranulocyto-Action
sis.Blocks dopamine receptors in chemoreceptor

trigger zone of the CNS. Stimulates motility of the Interactions
upper GI tract and accelerates gastric emptying. Drug-Drug: Additive CNS depression with oth-
Therapeutic Effects: Decreased nausea and er CNS depressants, including alcohol, anti-
vomiting. Decreased symptoms of gastric stasis. depressants, antihistamines, opioid anal-
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Availability (generic available)gesics, and sedative/hypnotics. May �
Tablets: 5 mg, 10 mg. Cost: Reglan—5 mgabsorption and risk of toxicity from cyclospo-
$50.91/100, 10 mg $80.26/100; generic—5rine. May affect the GI absorption of other or-
mg $29.77/100, 10 mg $21.12/100. Concen-ally administered drugs as a result of effect
trated solution: 10 mg/ml. Syrup (apricot-on GI motility. May exaggerate hypotension dur-
peach flavor): 5 mg/5 ml. Injection: 5 mg/ing general anesthesia. � risk of extrapy-
ml.ramidal reactions with agents such as haloper-

idol or phenothiazines. Opioids and
NURSING IMPLICATIONSanticholinergics may antagonize the GI effects

of metoclopramide. Use cautiously with MAO Assessmentinhibitors (causes release of catecholamines).
● Assess patient for nausea, vomiting, abdomi-May � neuromuscular blockade from succi- nal distention, and bowel sounds before andnylcholine. May � effectiveness of levodopa. after administration.May � tacrolimus serum levels.
● Assess patient for extrapyramidal side effects

Route/Dosage (parkinsonian—difficulty speaking or swal-
lowing, loss of balance control, pill rolling,Prevention of Chemotherapy-Induced
mask-like face, shuffling gait, rigidity, trem-Vomiting Mors; and dystonic—muscle spasms, twistingPO, IV (Adults and Children): 1–2 mg/kg 30
motions, twitching, inability to move eyes,min before chemotherapy. Additional doses of
weakness of arms or legs) periodically1–2 mg/kg may be given q 2–4 hr, pretreatment
throughout course of therapy. May occurwith diphenhydramine will decrease the risk of
weeks to months after initiation of therapyextrapyramidal reactions to this dosage.
and are reversible on discontinuation. Dys-

Facilitation of Small Bowel Intubation tonic reactions may occur within minutes of
IV (Adults and Children >14 yr): 10 mg over IV infusion and stop within 24 hr of discontin-
1–2 min. uation of metoclopramide. May be treated
IV (Children 6–14 yr): 2.5–5 mg (dose with 50 mg of IM diphenhydramine or di-
should not exceed 0.5 mg/kg) over 1–2 min. phenhydramine 1 mg/kg IV may be adminis-
IV (Children <6 yr): 0.1 mg/kg over 1–2 min. tered prophylactically 15 min before meto-

clopramide IV infusion.Diabetic Gastroparesis
● Monitor for tardive dyskinesia (uncontrolledPO, IV (Adults): 10 mg 30 min before meals

rhythmic movement of mouth, face, and ex-and at bedtime for 2–8 weeks.
tremities; lip smacking or puckering; puffing

Gastroesophageal Reflux of cheeks; uncontrolled chewing; rapid or
PO, IM, IV (Adults): 10–15 mg 30 min before worm-like movements of tongue). Usually oc-
meals and at bedtime (not to exceed 0.5 mg/kg/ curs after a year or more of continued thera-
day). A single dose of 20 mg may be given pre- py. Report immediately; may be irreversible.
ventively. Some patients may respond to doses

● Monitor for neuroleptic malignant syndrome
as small as 5 mg. (hyperthermia, muscle rigidity, altered con-PO, IM, IV (Neonates, Infants, and Chil- sciousness, irregular pulse or blood pres-dren): 0.4–0.8 mg/kg/day in 4 divided doses. sure, tachycardia, and diaphoresis).
Postoperative Nausea/Vomiting ● Assess patient for signs of depression periodi-
IM, IV (Adults and Children >14 yr): 10 mg cally throughout therapy.
at the end of surgical procedure, repeat in 6–8 ● Lab Test Considerations: May alter he-
hr if needed. patic function test results.
IM, IV (Children <14 yr): 0.1–0.2 mg/kg/ ● May cause � serum prolactin and aldoste-
dose, repeat in 6–8 hr if needed. rone concentrations.

Potential Nursing DiagnosesTreatment of Hiccups
Imbalanced nutrition: less than body require-PO, IM (Adults): 10–20 mg 4 times daily PO;
ments (Indications)may be preceded by a single 10-mg dose IM

(unlabeled). Risk for injury (Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation piperacillin/tazobactam, quinupristin/dalfo-
● PO: Administer doses 30 min before meals pristin, remifentanil, sargramostim, sufentan-

and at bedtime. il, tacrolimus, teniposide, thiotepa, topote-
● IM: For prevention of postoperative nausea can, vinblastine, vincristine, vinorelbine,

and vomiting, inject IM near the end of zidovudine.
surgery. ● Y-Site Incompatibility: allopurinol, am-

● Rect: Suppositories may be made by pharma- photericin B cholesteryl sulfate complex, am-
cist. Administer 1 suppository 30–60 min be- sacrine, cefepime, doxorubicin liposome, fu-
fore each meal and at bedtime. rosemide, lansoprazole, propofol.
IV Administration Patient/Family Teaching

● Direct IV: Administer IV dose 30 min before ● Instruct patient to take metoclopramide as di-
administration of chemotherapeutic agent. rected. Take missed doses as soon as remem-
Rate: Doses may be given slowly over 1–2 bered if not almost time for next dose.
min. Rapid administration causes a transient ● Pedi: Unintentional overdose has been re-
but intense feeling of anxiety and restlessness ported in infants and children with the use of
followed by drowsiness. metoclopramide oral solution. Teach parents

● Intermittent Infusion: Diluent: May be how to accurately read labels and administer
diluted for IV infusion in 50 ml of D5W, 0.9% medication.
NaCl, D5/0.45% NaCl, Ringer’s solution, or ● May cause drowsiness. Caution patient to
LR. Diluted solution is stable for 48 hr if pro- avoid driving or other activities requiring
tected from light or 24 hr under normal light. alertness until response to medication is
Concentration: May dilute to 0.2 mg/ml or known.
give undiluted at 5 mg/ml. Rate: Infuse slow- ● Advise patient to avoid concurrent use of al-
ly (maximum rate 5 mg/min) over at least cohol and other CNS depressants while taking
15–30 min. this medication.

● Syringe Compatibility: atropine, benztro- ● Advise patient to notify health care profes-
pine, bleomycin, butorphanol, chlorproma- sional immediately if involuntary movement
zine, cisplatin, cyclophosphamide, cytara- of eyes, face, or limbs occurs.
bine, dexamethasone, diphenhydramine, Evaluation/Desired Outcomesdoxorubicin, droperidol, fentanyl, fluoroura-

● Prevention or relief of nausea and vomiting.cil, heparin, hydrocortisone, hydromor-
● Decreased symptoms of gastric stasis.phone, hydroxyzine, leucovorin, lidocaine,
● Facilitation of small bowel intubation.magnesium sulfate, meperidine, methylpred-
● Decreased symptoms of esophageal reflux.nisolone sodium succinate, midazolam, mito-

mycin, morphine, ondansetron, pentazocine,
perphenazine, prochlorperazine, promazine, metolazone (me-tole-a-zone)
promethazine, ranitidine, scopolamine, vin- Zaroxolynblastine, vincristine.

Classification● Syringe Incompatibility: furosemide, pan-
Therapeutic: antihypertensives, diureticstoprazpole.
Pharmacologic: thiazide-like diuretics

● Y-Site Compatibility: acyclovir, aldesleu-
kin, amifostine, aztreonam, bivalirudin, bleo- Pregnancy Category B
mycin, ciprofloxacin, cisatracurium, cispla-
tin, cladribine, cyclophosphamide, cytara- Indicationsbine, dexmedetomidine, diltiazem, docetaxel,

Mild to moderate hypertension. Edema associ-doxapram, doxorubicin, droperidol, etopo-
ated with CHF or the nephrotic syndrome.side phosphate, famotidine, fenoldopam, fen-
Actiontanyl, filgrastim, fluconazole, fludarabine,
Increases excretion of sodium and water by in-fluorouracil, foscarnet, gemcitabine, granise-
hibiting sodium reabsorption in the distal tu-tron, heparin, hydromorphone, idarubicin,
bule. Promotes excretion of chloride, potassi-leucovorin, levofloxacin, linezolid, melpha-
um, magnesium, and bicarbonate. May producelan, meperidine, meropenem, methadone,
arteriolar dilation. Therapeutic Effects: Low-methotrexate, mitomycin, morphine, ondan-

setron, oxaliplatin, paclitaxel, pemetrexed, ering of blood pressure in hypertensive patients.
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Availability (generic available)Diuresis with subsequent mobilization of ede-
Tablets: 2.5 mg, 5 mg, 10 mg. Cost:ma. Effect may continue in renal impairment.
Generic—2.5 mg $99.99/90, 5 mg $110.09/Pharmacokinetics 90, 10 mg $121.97/90.Absorption: Absorption is variable.

Distribution: Unknown. NURSING IMPLICATIONS
Metabolism and Excretion: Excreted mainly

Assessmentunchanged by the kidneys.
● Monitor blood pressure, intake and output,Half-life: 8 hr.

and daily weight, and assess feet, legs, and sa-
TIME/ACTION PROFILE (diuretic effect†) cral area for edema daily.

● Assess patient, especially if taking digoxin, for
ROUTE ONSET PEAK DURATION anorexia, nausea, vomiting, muscle cramps,
PO 1 hr 2 hr 12–24 hr paresthesia, and confusion. Notify physician

or other health care professional if these†Full antihypertensive effect may take days–weeks
signs of electrolyte imbalance occur. Patients

Contraindications/Precautions taking digoxin are at risk of digoxin toxicity
Contraindicated in: Hypersensitivity; Cross- because of the potassium-depleting effect of
sensitivity with other sulfonamides may exist; Mthe diuretic.
Anuria; OB: Lactation. ● Assess patient for allergy to sulfonamides.
Use Cautiously in: Severe hepatic impairment; ● Hypertension: Monitor blood pressure be-
Geri: Increased sensitivity; OB, Pedi: Pregnancy fore and periodically during therapy.
or children (safety not established; children ● Monitor frequency of prescription refills to
may be more susceptible to diuretic and hypo- determine compliance.
kalemic effects). ● Lab Test Considerations: Monitor elec-

trolytes (especially potassium), blood glu-Adverse Reactions/Side Effects
cose, BUN, and serum creatinine and uricCNS: drowsiness, lethargy. CV: chest pain, hy-
acid levels before and periodically duringpotension, palpitations. GI: anorexia, bloating,
therapy.cramping, drug-induced hepatitis, nausea, vom-

● May cause � in serum and urine glucose initing. Derm: photosensitivity, rashes. Endo: hy-
diabetic patients.perglycemia. F and E: hypokalemia, dehydra-

● May cause an � in serum bilirubin, calcium,tion, hypercalcemia, hypochloremic alkalosis,
creatinine, and uric acid, and a � in serumhypomagnesemia, hyponatremia, hypophos-
magnesium, potassium, and sodium and uri-phatemia, hypovolemia. Hemat: blood dyscra-
nary calcium concentrations.sias. Metab: hyperuricemia. MS: muscle

● May cause � serum protein-bound iodinecramps. Misc: chills, pancreatitis.
(PBI) concentrations.

Interactions
● May cause � serum cholesterol, low-density

Drug-Drug: � risk of hypotension with ni- lipoprotein, and triglyceride concentrations.
trates, acute ingestion of alcohol, or other an-

Potential Nursing Diagnosestihypertensives. � risk of hypokalemia with
Excess fluid volume (Indications)corticosteroids, amphotericin B, pipera-
Risk for deficient fluid volume (Side Effects)cillin, or ticarcillin. May � the risk of digox-

in toxicity. � the excretion of lithium; may Implementation
cause toxicity. May � the effectiveness of me- ● Administer in the morning to prevent disrup-
thenamine. Stimulant laxatives (including tion of sleep cycle.
aloe, senna) may � risk of potassium de- ● Intermittent dose schedule may be used for
pletion. continued control of edema.
Drug-Food: Food may � extent of ab- ● PO: May give with food or milk to minimize
sorption. GI irritation.

Route/Dosage Patient/Family Teaching
PO (Adults): Hypertension—2.5–5 mg/day; ● Instruct patient to take metolazone at the
edema—5–20 mg/day. same time each day. Take missed doses as

� = Canadian drug name.
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soon as remembered but not just before next Classification
dose is due. Do not double doses. Therapeutic: antianginals, antihyper-

● Instruct patient to monitor weight biweekly tensives
Pharmacologic: beta blockersand notify health care professional of signifi-

cant changes.
Pregnancy Category C

● Caution patient to change positions slowly to
minimize orthostatic hypotension; may be po- Indicationstentiated by alcohol.

Hypertension. Angina pectoris. Prevention of MI
● Advise patient to use sunscreen and protec- and decreased mortality in patients with recent

tive clothing in the sun to prevent photosensi- MI. Management of stable, symptomatic (class
tivity reactions. II or III) heart failure due to ischemic, hyper-

● Instruct patient to discuss dietary potassium tensive or cardiomyopathc origin (may be used
requirements with health care professional with ACE inhibitors, diuretics and/or digoxin;
(see Appendix L). Toprol XL 25 mg only). Unlabeled uses: Ven-

● Instruct patient to notify health care profes- tricular arrhythmias/tachycardia. Migraine pro-
sional of medication regimen before treat- phylaxis. Tremors. Aggressive behavior. Drug-
ment or surgery. induced akathisia. Anxiety.

● Advise patient to report muscle weakness, Action
cramps, nausea, vomiting, diarrhea, or diz- Blocks stimulation of beta1(myocardial)-adren-
ziness to health care professional. ergic receptors. Does not usually affect

● Emphasize the importance of routine follow- beta2(pulmonary, vascular, uterine)-adrenergic
up exams. receptor sites. Therapeutic Effects: De-

● Hypertension: Advise patient to continue creased blood pressure and heart rate. De-
creased frequency of attacks of angina pectoris.taking the medication even if feeling better.
Decreased rate of cardiovascular mortality andMedication controls but does not cure hyper-
hospitalization in patients with heart failure.tension.

● Encourage patient to comply with additional Pharmacokinetics
interventions for hypertension (weight reduc- Absorption: Well absorbed after oral adminis-
tion, low-sodium diet, regular exercise, tration.

Distribution: Crosses the blood-brain barrier,smoking cessation, moderation of alcohol
crosses the placenta; small amounts enterconsumption, and stress management).
breast milk.● Instruct patient and family in correct tech-
Metabolism and Excretion: Mostly metabo-nique for monitoring weekly blood pressure.
lized by the liver.

● Advise patient to consult health care profes-
Half-life: 3–7 hr.sional before taking OTC medication, espe-

cially cough or cold preparations, concur- TIME/ACTION PROFILE (cardiovascular
rently with this therapy. effects)

ROUTE ONSET PEAK DURATIONEvaluation/Desired Outcomes
PO† 15 min unknown 6–12 hr● Decrease in blood pressure.
PO–ER unknown 6–12 hr 24 hr

● Increase in urine output.
IV immediate 20 min 5–8 hr

● Decrease in edema.
†Maximal effects on BP (chronic therapy) may not occur
for 1 wk. Hypotensive effects may persist for up to 4 wk af-HIGH ALERT ter discontinuation

Contraindications/Precautionsmetoprolol (me-toe-proe-lole)
Contraindicated in: Uncompensated CHF;�Beloc, �Beloc-ZOK, �Betaloc
Pulmonary edema; Cardiogenic shock; Brady-Durules, �Betaloc-ZOK, �Lopre-
cardia or heart block.sor, �Lopresor SR, Lopressor,
Use Cautiously in: Renal impairment; Hepatic�Metoprol, �Novo-metoprol,
impairment; Geri: Geriatric patients (� sensi-�Seloken-ZOK, Toprol-XL
tivity to beta blockers; initial dose reduction rec-
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ommended); Pulmonary disease (including needed up to 450 mg/day (for angina, give in di-
asthma; beta1 selectivity may be lost at higher vided doses). Extended-release products are
doses); Diabetes mellitus (may mask signs of given once daily. MI—25–50 mg (starting 15
hypoglycemia); Thyrotoxicosis (may mask min after last IV dose) q 6 hr for 48 hr, then 100
symptoms); Patients with a history of severe al- mg twice daily for a minimum of 3 mo. Heart
lergic reactions (intensity of reactions may be failure—12.5–25 mg once daily, can be dou-
increased); OB: Pregnancy, lactation, or chil- bled every 2 wk up to 200 mg/day. Migraine
dren (safety not established; all agents cross the prevention—50–100 mg 2–4 times daily (un-
placenta and may cause fetal/neonatal brady- labeled).
cardia, hypotension, hypoglycemia, or respira- IV (Adults): MI—5 mg q 2 min for 3 doses,
tory depression). followed by oral dosing.

Availability (generic available)Adverse Reactions/Side Effects
Tablets (tartrate): 25 mg, 50 mg, 100 mg.CNS: fatigue, weakness, anxiety, depression,
Cost: Generic—25 mg $28.37/180, 50 mgdizziness, drowsiness, insomnia, memory loss,
$27.00/180, 100 mg $22.99/180. Extended-mental status changes, nervousness, night-
release tablets (succinate; Toprol XL): 25mares. EENT: blurred vision, stuffy nose. Resp:
mg, 50 mg, 100 mg, 200 mg. Cost: Generic—bronchospasm, wheezing. CV: BRADYCARDIA, CHF,

M25 mg $66.97/90, 50 mg $73.97/90, 100 mgPULMONARY EDEMA, hypotension, peripheral vaso-
$99.92/90, 200 mg $176.98/90. Injection: 1constriction. GI: constipation, diarrhea, drug-
mg/ml. In combination with: hydrochloro-induced hepatitis, dry mouth, flatulence, gastric
thiazide (Lopressor HCT). See Appendix B.pain, heartburn, increased liver function stud-

ies, nausea, vomiting. GU: erectile dysfunction,
NURSING IMPLICATIONSdecreased libido, urinary frequency. Derm:

rashes. Endo: hyperglycemia, hypoglycemia. Assessment
MS: arthralgia, back pain, joint pain. Misc:

● Monitor blood pressure, ECG, and pulse fre-
drug-induced lupus syndrome. quently during dose adjustment and periodi-
Interactions cally during therapy.
Drug-Drug: General anesthesia, IV pheny- ● Monitor frequency of prescription refills to
toin, and verapamil may cause � myocardial determine compliance.
depression. � bradycardia may occur with di- ● Monitor vital signs and ECG every 5–15 min
goxin. � hypotension may occur with other during and for several hours after parenteral
antihypertensives, acute ingestion of administration. If heart rate <40 bpm, espe-
alcohol, or nitrates. Concurrent use with am- cially if cardiac output is also decreased,
phetamines, cocaine, ephedrine, epineph- administer atropine 0.25–0.5 mg IV.
rine, norepinephrine, phenylephrine, or ● Monitor intake and output ratios and daily
pseudoephedrine may result in unopposed weights. Assess routinely for signs and symp-
alpha-adrenergic stimulation (excessive hyper- toms of CHF (dyspnea, rales/crackles, weight
tension, bradycardia). Concurrent administra- gain, peripheral edema, jugular venous dis-
tion of thyroid administration may � effective- tention).
ness. May alter the effectiveness of insulins or ● Angina: Assess frequency and characteristics
oral hypoglycemic agents (dosage adjust- of anginal attacks periodically during
ments may be necessary). May � the effective- therapy.
ness of theophylline. May � the beneficial ● Lab Test Considerations: May cause �
beta1-cardiovascular effects of dopamine or BUN, serum lipoprotein, potassium, triglycer-
dobutamine. Use cautiously within 14 days of ide, and uric acid levels.
MAO inhibitor therapy (may result in hyper- ● May cause � ANA titers.
tension). ● May cause � in blood glucose levels.

● May cause � serum alkaline phosphatase,Route/Dosage
LDH, AST, and ALT levels.PO (Adults): Antihypertensive/antiangi-

nal—25–100 mg/day as a single dose initially Potential Nursing Diagnoses
or 2 divided doses; may be increased q 7 days as Decreased cardiac output (Side Effects)

� = Canadian drug name.
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Noncompliance (Patient/Family Teaching) ● Y-Site Incompatibility: amphotericin B
cholesteryl sulfate complex, diazepam, pan-Implementation
toprazole, phenytoin, trimethoprim/sulfame-

● High Alert: IV vasoactive medications are
thoxazole.inherently dangerous. Before administering

intravenously, have second practitioner inde- Patient/Family Teaching
pendently check original order and dose cal- ● Instruct patient to take medication as direct-
culations. ed, at the same time each day, even if feeling

● High Alert: Do not confuse metoprolol with well; do not skip or double up on missed
misoprostol. Do not confuse Toprol-XL (me- doses. Take missed doses as soon as possible
toprolol) with Topomax (topiramate) or Teg- up to 8 hr before next dose. Abrupt withdraw-
retol (carbamazepine). al may precipitate life-threatening arrhyth-

● PO: Take apical pulse before administering. mias, hypertension, or myocardial ischemia.
If <50 bpm or if arrhythmia occurs, withhold

● Teach patient and family how to check pulse
medication and notify health care profes- daily and blood pressure biweekly and to re-
sional. port significant changes to health care profes-

● Administer metoprolol with meals or directly sional.after eating.
● May cause drowsiness. Caution patient to

● Extended-release tablets should be swal-
avoid driving or other activities that requirelowed whole; do not crush, break, or chew.
alertness until response to the drug is known.

IV Administration
● Advise patient to change positions slowly to

● Direct IV: Diluent: Administer undiluted. minimize orthostatic hypotension.
Concentration: 1 mg/ml. Rate: Adminis- ● Caution patient that this medication may in-
ter over 1 min. crease sensitivity to cold.

● Y-Site Compatibility: abciximab, acyclovir, ● Instruct patient to consult health care profes-
alteplase, amikacin, aminophylline, argatro- sional before taking any OTC medications or
ban, atropine, aztreonam, bivalirudin, bume- herbal products, especially cold prepara-
tanide, calcium chloride, calcium gluconate, tions, concurrently with this medication. Pa-
caspofungin, cefazolin, cefotaxime, cefoxitin, tients on antihypertensive therapy should also
ceftazidime, ceftizoxime, ceftriaxone, cefu- avoid excessive amounts of caffeinated coffee,
roxime, chloramphenicol, cimetidine, clin- tea, and cola.
damycin, cyclosporine, daptomycin, dexa-

● Diabetics should closely monitor blood glu-methasone sodium phosphate, digoxin, cose, especially if weakness, malaise, irrita-diltiazem, diphenhydramine, dobutamine,
bility, or fatigue occurs. Medication does notdopamine, doxycycline, enalaprilat, epineph-
block sweating as a sign of hypoglycemia.rine, eptifibatide, esmolol, famotidine, fenol-

● Advise patient to notify health care profes-dopam, fentanyl, fluconazole, furosemide,
sional if slow pulse, difficulty breathing,ganciclovir, gentamicin, granisetron, hepa-
wheezing, cold hands and feet, dizziness,rin, hydrocortisone sodium succinate, hydro-
light-headedness, confusion, depression,morphone, hydroxyzine, imipenem/cilasta-
rash, fever, sore throat, unusual bleeding, ortin, insulin, isoproterenol, ketorolac,
bruising occurs.labetalol, lidocaine, linezolid, lorazepam,

● Instruct patient to inform health care profes-magnesium sulfate, meperidine, methylpred-
sional of medication regimen before treat-nisolone sodium succinate, metoclopramide,
ment or surgery.metronidazole, midazolam, morphine, nafcil-

● Advise patient to carry identification describ-lin, nesiritide, nitroglycerin, nitroprusside,
ing disease process and medication regimennorepinephrine, ondansetron, palonosetron,
at all times.penicillin G potassium, phenylephrine, phyto-

● Hypertension: Reinforce the need to con-nadione, piperacillin/tazobactam, potassium
tinue additional therapies for hypertensionchloride, procainamide, prochlorperazine,
(weight loss, sodium restriction, stress re-promethazine, propranolol, protamine, qui-
duction, regular exercise, moderation of al-nupristin/dalfopristin, ranitidine, sodium bi-
cohol consumption, and smoking cessation).carbonate, tacrolimus, ticarcillin/clavula-
Medication controls but does not cure hyper-nate, tirofiban, tobramycin, vancomycin,

vasopressin, verapamil, voriconazole. tension.
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Evaluation/Desired Outcomes Distribution: Widely distributed into most tis-
● Decrease in blood pressure. sues and fluids, including CSF. Crosses the pla-
● Reduction in frequency of anginal attacks. centa and enters fetal circulation rapidly; enters
● Increase in activity tolerance. breast milk in concentrations equal to plasma
● Prevention of MI. levels.

Metabolism and Excretion: Partially metabo-
lized by the liver (30–60%), partially excretedmetronidazole unchanged in the urine, 6–15% eliminated in

(me-troe-ni-da-zole) the feces.
�Apo-Metronidazole, Flagyl, Fla- Half-life: Neonates: 25–75 hr; Children and
gyl ER, Metric 21, MetroCream, adults: 6–12 hr.
MetroGel, MetroGel-Vaginal, Me-

TIME/ACTION PROFILE (PO, IV = bloodtroLotion, Metro IV, Metryl, �Ni-
levels; topical = improvement in rosacea)dagel, Noritate, �Novonidazol,

Protostat, �Trikacide ROUTE ONSET PEAK DURATION

PO rapid 1–3 hr 8 hrClassification
PO-ER rapid unknown up to 24 hrTherapeutic: anti-infectives, antiprotozoals,

MIV rapid end of in- 6–8 hrantiulcer agents
fusion

Topical 3 wk 9 wk 12 hrPregnancy Category B
Vaginal unknown 6–12 hr 12 hr

Indications Contraindications/Precautions
PO, IV: Treatment of the following anaerobic Contraindicated in: Hypersensitivity; Hyper-
infections: Intra-abdominal infections (may be sensitivity to parabens (topical only); First tri-
used with a cephalosporin), Gynecologic infec- mester of pregnancy.
tions, Skin and skin structure infections, Lower Use Cautiously in: History of blood dyscrasias;respiratory tract infections, Bone and joint in- History of seizures or neurologic problems; Se-fections, CNS infections, Septicemia, Endocardi- vere hepatic impairment (dose reduction sug-tis. IV: Perioperative prophylactic agent in colo- gested); Pregnancy (although safety not estab-rectal surgery. PO: Amebicide in the

lished, has been used to treat trichomoniasis inmanagement of amebic dysentery, amebic liver
2nd- and 3rd-trimester pregnancy—but not asabscess, and trichomoniasis. Treatment of pep-
single-dose regimen); Lactation (if needed, usetic ulcer disease caused by Helicobacter pylori.
single dose and interrupt nursing for 24 hrTopical: Treatment of acne rosacea. Vag: Man-
thereafter); Patients receiving corticosteroidsagement of bacterial vaginosis. Unlabeled
or predisposed to edema (injection contains 28uses: Treatment of giardiasis. Treatment of
mEq sodium/g metronidazole).anti-infective associated pseudomembranous

colitis. Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache. EENT: tear-Action
ing (topical only). GI: abdominal pain, anorex-Disrupts DNA and protein synthesis in suscepti-
ia, nausea, diarrhea, dry mouth, furry tongue,ble organisms. Therapeutic Effects: Bacterici-
glossitis, unpleasant taste, vomiting. Derm:dal, trichomonacidal, or amebicidal action.
rashes, urticaria; topical only— burning, mildSpectrum: Most notable for activity against an-
dryness, skin irritation, transient redness. He-aerobic bacteria, including: Bacteroides, Clos-
mat: leukopenia. Local: phlebitis at IV site.tridium. In addition, is active against: Tricho-
Neuro: peripheral neuropathy. Misc: superin-monas vaginalis, Entamoeba histolytica,
fection, disulfiram-type reaction with alcohol.Giardia lamblia, H. pylori, Clostridium diffi-

cile. Interactions
Drug-Drug: Cimetidine may � the metabo-Pharmacokinetics
lism of metronidazole. Phenobarbital and ri-Absorption: 80% absorbed after oral adminis-
fampin � metabolism and may � effective-tration. Minimal absorption after topical or vagi-

nal application. ness. Metronidazole � the effects of

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



818 metronidazole

phenytoin, lithium, and warfarin. Disulfi- (ready to use). Topical gel: 0.75% in 45-g and
ram-like reaction may occur with alcohol in- 60-g tubes. Cost: $132.99/60 g. Topical
gestion. May cause acute psychosis and confu- cream: 0.75% in 45-g tubes, 1% in 60-g tubes.
sion with disulfiram. � risk of leukopenia Cost: Generic—$59.99/45 g. Topical lotion:
with fluorouracil or azathioprine. 0.75% in 59-ml bottle. Cost: Generic—

$79.99/59 ml. Vaginal gel: 0.75% (37.5 mg/5Route/Dosage
g applicatorful) in 70-g tubes. Cost: $32.22/70PO (Adults): Anaerobic infections—7.5
g. In combination with: bismuth subsalicy-mg/kg q 6 hr (not to exceed 4 g/day). Tricho-
late tablets and tetracycline capsules (Helidac)moniasis—250 mg q 8 hr for 7 days or single
as part of a compliance package; bismuth subci-2-g dose or 1 g bid for 1 day. Amebiasis—
trate potassium and tetracycline (Pylera). See500–750 mg q 8 hr for 5–10 days. H. pylori—
Appendix B.250 mg 4 times daily or 500 mg twice daily for

1–2 wk (with other agents). Bacterial vagi- NURSING IMPLICATIONSnoses—750 mg once daily as ER tablets for 7
days. Antibiotic associated pseudomembra- Assessment
nous colitis—250–500 mg 3–4 times/day for ● Assess patient for infection (vital signs; ap-
10–14 days. pearance of wound, sputum, urine, and stool;
PO (Infants and Children): Anaerobic in- WBC) at beginning of and throughout
fections —30 mg/kg/day divided q 6 hr, maxi- therapy.
mum dose: 4 g/day. Trichomoniasis—15–30 ● Obtain specimens for culture and sensitivity
mg/kg/day divided q 8 hr for 7–10 days. Ame- before initiating therapy. First dose may be
biasis—35–50 mg/kg/day divided q 8 hr for 5– given before receiving results
10 days (not to exceed 750 mg/dose). Antibiot- ● Monitor neurologic status during and after IV
ic associated pseudomembranous colitis— infusions. Inform physician if numbness, par-
30 mg/kg/day divided q 6 hr for 7–10 days. H. esthesia, weakness, ataxia, or seizures occur
pylori—15–20 mg/kg/day divided twice daily ● Monitor intake and output and daily weight,
for 4 weeks. especially for patients on sodium restriction.
IV, PO (Neonates 0–4 weeks, <1200 g): 7.5 Each 500 mg of Flagyl IV for dilution contains
mg/kg q 48 hr. Postnatal age <7 days, 1200– 5 mEq of sodium; each 500 mg of Flagyl RTU
2000 g –7.5 mg/kg/day q 24 hr. Postnatal age contains 14 mEq of sodium.
<7 days, >2000 g—15 mg/kg/day divided q 12 ● Giardiasis: Monitor three stool samples tak-
hr. Postnatal age >7 days, 1200–2000 g—15 en several days apart, beginning 3–4 wk after
mg/kg/day divided q 12 hr. Postnatal age >7 treatment.
days, >2000 g—30 mg/kg/day divided q 12 hr. ● Lab Test Considerations: May alter re-
IV (Adults): Anaerobic infections—Initial sults of serum AST, ALT, and LDH tests.
dose 15 mg/kg, then 7.5 mg/kg q 6–8 hr or 500 Potential Nursing Diagnosesmg q 6–8 hr (not to exceed 4 g/day). Perioper- Risk for infection (Indications)ative prophylaxis—Initial dose 15 mg/kg 1 hr Diarrhea (Indications)before surgery, then 7.5 mg/kg 6 and 12 hr lat-

Implementationer. Amebiasis—500–750 mg q 8 hr for 5–10
● PO: Administer on an empty stomach, or maydays.

administer with food or milk to minimize GIIV (Children): Anaerobic infections—30
irritation. Tablets may be crushed for patientsmg/kg/day divided q 6 hr, maximum dose: 4 g/
with difficulty swallowing.day.

Topical (Adults): Acne rosacea—apply thin IV Administration
film to affected area bid.

● Intermittent Infusion: Diluent: Flagyl IV
Vag (Adults): Bacterial vaginosis—One ap- RTU is prediluted and ready to use. Do not re-
plicatorful (5 g) 2 times daily for 5 days. frigerate. Once taken out of overwrap, pre-
Availability (generic available) mixed infusion stable for 30 days at room
Tablets: 250 mg, 500 mg. Cost: Generic— temperature. Concentration: 5 mg/ml.
250 mg $16.99/30, 500 mg $9.99/30. Exten- Rate: Infuse over 30–60 min.
ded-release (ER) tablets: 750 mg. Cost: ● Y-Site Compatibility: acyclovir, anidula-
$297.98/30. Capsules: 375 mg, �500 mg. fungin, bivalirudin, cefepime, cisatracurium,
Premixed injection: 500 mg/100 ml RTU diltiazem, dopamine, enalaprilat, ertapenam,
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esmolol, fenoldopam, fluconazole, granise- ● Advise patient to inform health care profes-
sional if pregnancy is suspected before takingtron, heparin, hydromorphone, labetalol, le-
this medication.vofloxacin, linezolid, lorazepam, magnesium

● Inform patient that medication may causesulfate, meperidine, methylprednisolone, mi-
urine to turn dark.dazolam, milrinone, morphine, nicardipine,

● Advise patient to consult health care profes-palonosetron, piperacillin/tazobactam, ta-
sional if no improvement in a few days or ifcrolimus, theophylline, tirofiban, vasopres-
signs and symptoms of superinfection (black,sin, voriconazole.
furry overgrowth on tongue; vaginal itching● Y-Site Incompatibility: amphotericin B
or discharge; loose or foul-smelling stools)cholesteryl sulfate, aztreonam, caspofungin,
develop.daptomycin, filgrastim, lansoprazole, panto-

● Vag: Instruct patient in correct technique forprazole.
intravaginal instillation. Advise patient to

● Topical: Cleanse affected area before appli-
avoid intercourse during treatment with vagi-cation. Apply and rub in a thin film twice dai-
nal gel.ly, morning and evening. Avoid contact with

● Topical: Instruct patient on correct tech-eyes. nique for application of topical gel. Cosmetics
Patient/Family Teaching may be used after application of gel. M
● Instruct patient to take medication exactly as Evaluation/Desired Outcomes

directed with evenly spaced times between
● Resolution of the signs and symptoms of in-

doses, even if feeling better. Do not skip fection. Length of time for complete resolu-
doses or double up on missed doses. Take tion depends on organism and site of in-
missed doses as soon as remembered if not fection.
almost time for next dose. ● Significant results should be seen within 3 wk

● Advise patients treated for trichomoniasis that of application of topical gel. Application may
sexual partners may be asymptomatic be continued for 9 wk.
sources of reinfection and should be treated
concurrently. Patient should also refrain

mexiletine (mex-il-e-teen)from intercourse or use a condom to prevent
Mexitilreinfection.

● Caution patient to avoid intake of alcoholic Classification
beverages or preparations containing alcohol Therapeutic: antiarrhythmics (class IB)
during and for at least 1 day after treatment

Pregnancy Category Cwith metronidazole, including vaginal gel.
May cause a disulfiram-like reaction (flush-

Indicationsing, nausea, vomiting, headache, abdominal
Prophylaxis/treatment of serious ventricular ar-cramps).
rhythmias, including VT and PVCs. Unlabeled

● May cause dizziness or light-headedness.
uses: Management of chronic neuropathicCaution patient to avoid driving or other activ-
pain.ities requiring alertness until response to
Actionmedication is known.
Decreases the duration of the action potential● Inform patient that medication may cause an
and effective refractory period in cardiac con-unpleasant metallic taste.
duction tissue by altering transport of sodium● Advise patient not to take OTC medications
across myocardial cell membranes. Has little orconcurrently without consulting health care
no effect on heart rate. Therapeutic Effects:professional.
Control of ventricular arrhythmias.● Advise patient that frequent mouth rinses,

good oral hygiene, and sugarless gum or can- Pharmacokinetics
dy may minimize dry mouth. Notify health Absorption: Well absorbed from the GI tract.
care professional if dry mouth persists for Distribution: Enters breast milk in concentra-
more than 2 wk. tions similar to plasma.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Mostly metabo- to exceed 1200 mg/day). Some patients may re-
lized by the liver; 10% excreted unchanged by quire q 6 hr dosing.
the kidneys. Availability
Half-life: 10–12 hr. Capsules: �100 mg, 150 mg, 200 mg, 250 mg.
TIME/ACTION PROFILE (antiarrhythmic

NURSING IMPLICATIONSeffects†)
Assessment

ROUTE ONSET PEAK DURATION
● Monitor pulse, blood pressure, and ECG peri-

PO 30 min–2 hr 2–3 hr 8–12 hr odically throughout therapy. Continuous Hol-
ter monitoring and chest x-ray examinations†Provided a loading dose has been given
may be necessary to determine efficacy andContraindications/Precautions
aid in dosage adjustment.Contraindicated in: Hypersensitivity; Cardio-

● Pain: Assess type, location, and severity ofgenic shock; 2nd- or 3rd-degree heart block (if
pain prior to and periodically throughouta pacemaker has not been inserted); Lactation.
therapy.Use Cautiously in: Sinus node or intraventric-

● Lab Test Considerations: May occasion-ular conduction abnormalities; Hypotension;
ally cause a positive ANA test result.CHF; Severe hepatic impairment (dosage reduc-

● May cause a transient increase in AST con-tion suggested); Pregnancy or children (safety
centrations.not established).

● May cause thrombocytopenia within a fewAdverse Reactions/Side Effects
days after initiation of therapy. Blood countsCNS: dizziness, nervousness, confusion, fatigue,
usually return to normal within 1 mo afterheadache, sleep disorder. EENT: blurred vi-
discontinuation of therapy.sion, tinnitus. Resp: dyspnea. CV: ARRHYTHMIAS,

● Toxicity and Overdose: Serum mexiletinechest pain, edema, palpitations. GI: HEPATIC NE-
concentrations may be determined duringCROSIS, heartburn, nausea, vomiting. Derm:
dosage adjustment. Incidence of side effectsrashes. Hemat: blood dyscrasias. Neuro: trem-
is greater with concentrations >2 mcg/ml.or, coordination difficulties, paresthesia.

Potential Nursing DiagnosesInteractions
Decreased cardiac output (Indications)Drug-Drug: Opioid analgesics, atropine,
Deficient knowledge, related to medication reg-and antacids may slow absorption. Metoclo-
imen (Patient/Family Teaching)pramide may speed absorption. Phenytoin,

rifampin, cigarette smoking, or phenobar- Implementation
bital may � metabolism and � effectiveness.

● When changing from other antiarrhythmic
Cimetidine may � or � mexiletine levels. therapy, give the 1st dose of mexiletine 6–12
May � blood levels and risk of toxicity from hr after the last dose of quinidine, 3–6 hr af-theophylline. Additive cardiac effects may oc- ter last dose of procainamide, or 8–12 hr af-cur with other antiarrhythmics. Drugs that

ter last dose of tocainide. When changingdrastically alter urine pH may alter blood
from parenteral lidocaine, decrease lido-levels (alkalinization � reabsorption and
caine dose or discontinue lidocaine 1–2 hrblood levels; acidification � excretion and �
after administration of mexiletine or adminis-blood levels).
ter lower initial doses of mexiletine.Drug-Food: Foods that drastically alter

● Transfer of patients with life-threatening ar-urine pH may alter blood levels. Alkalinization
rhythmias from other antiarrhythmics to� reabsorption and � blood levels. Acidifica-
mexiletine should be managed in the hos-tion � excretion and may � effectiveness (see
pital.Appendix L).

● PO: Administer with food or antacids to mini-Route/Dosage mize GI irritation.PO (Adults): 400-mg loading dose initially,
Patient/Family Teachingthen 200 mg 8 hr later, then 200–400 mg q 8 hr;
● Advise patient to take medication exactly asdosage alterations of 50–100 mg may be made

directed, at evenly spaced intervals, even ifq 2–3 days. If controlled on ≤300 mg q 8 hr,
can give same daily dose at 12-hr intervals (not feeling well. Missed doses should be taken
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within 4 hr or omitted. Do not skip or double Distribution: Unknown.
up on missed doses. Protein Binding: >99 %.

Metabolism and Excretion: Mostly metabo-● Teach patients to monitor pulse. Advise pa-
lized; 71% fecal elimination.tient to contact health care professional if
Half-life: 15 hr.pulse rate is <50 bpm or becomes irregular.

● May cause dizziness and light-headedness.
TIME/ACTION PROFILECaution patient to avoid driving and other ac-

tivities requiring alertness until response to ROUTE ONSET PEAK DURATION
medication is known.

IV rapid end of in- 24 hr
● Instruct patient to avoid changes in diet that

fusionmay drastically acidify or alkalinize the urine
(see Appendix L for foods included). Contraindications/Precautions

● Advise patient to notify health care profes- Contraindicated in: Hypersensitivity.
sional of disease process and medication reg- Use Cautiously in: Severe hepatic impairment;
imen prior to treatment or surgery. Lactation or children (safety not established),

● Advise patient to notify health care profes- pregnancy (use only if clearly needed).
sional if general tiredness, yellowing of the Adverse Reactions/Side Effectsskin or eyes, fever, sore throat, or persistent MGI: worsening hepatic function/hepatitis. GU:side effects occur.

renal impairment. Hemat: hemolysis/hemolytic
● Patient should carry identification describing

anemia. Local: injection site reactions. Misc:disease process and medication regimen at allergic reactions including ANAPHYLAXIS (rare).all times.
InteractionsEvaluation/Desired Outcomes Drug-Drug: � blood levels and risk of toxicity

● Decrease in frequency or resolution of seri- with sirolimus and nifedipine (dose adjust-ous ventricular arrhythmias. ments may be necessary).
● Decrease in severity of chronic neurogenic

Route/Dosagepain.
IV (Adults): Esophageal candidiasis—150
mg/day for 15 days (range 10–30 days); pre-

micafungin (my-ka-fun-gin) vention of Candida infections in stem cell
transplantation—50 mg/day.Mycamine
AvailabilityClassification
Lyophilized powder for injection: 50 mg/Therapeutic: antifungals

Pharmacologic: echinocandins vial, 100 mg/vial.

Pregnancy Category C NURSING IMPLICATIONS
AssessmentIndications
● Assess symptoms of esophageal candidiasisEsophageal candidiasis. Prophylaxis of Candi-

(dysphagia, odynophagia, retrosternal pain)da infections during hematopoetic stem cell
prior to and during therapy.transplantation.

● Monitor for signs of anaphylaxis (rash, pruri-
Action tus, wheezing, laryngeal edema, abdominal
Inhibits synthesis of glucan required for the for- pain). Discontinue micafungin and notify
mation of fungal cell wall. Therapeutic Ef- physician or health care professional imme-
fects: Death of susceptible fungi. Spectrum: diately if these occur.
Active against the following Candida spp: C. al-

● Assess for injection site reactions (phlebitis,
bicans, C. glabrata, C. krusei, C. parapsilosis, thrombophlebitis) during therapy. These oc-
C. tropicalis. cur more frequently in patients receiving mi-
Pharmacokinetics cafungin via peripheral IV infusion.
Absorption: IV administration results in com- ● Lab Test Considerations: May cause �
plete bioavailability. serum alkaline phosphatase, bilirubin, ALT,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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AST, and LDH levels. If elevations occur, ● Advise patient to notify health care profes-
sional immediately if signs of anaphylaxismonitor for worsening liver function; may re-
occur.quire discontinuation of therapy.

● May cause � BUN and serum creatinine. Evaluation/Desired Outcomes
● May cause leukopenia, neutropenia, throm-

● Resolution of signs and symptoms of esopha-
bocytopenia, and anemia. Monitor for wor- geal candidiasis.
sening levels; may require discontinuation of ● Prevention of Candida infections during he-
therapy. matopoetic stem cell transplantation.

● May cause hypokalemia, hypocalcemia, and
hypomagnesemia. miconazole, See ANTIFUNGALS

Potential Nursing Diagnoses (TOPICAL), ANTIFUNGALS (VAGINAL).
Risk for infection (Indications)

Implementation HIGH ALERT
IV Administration

midazolam (mid-ay-zoe-lam)● Intermittent Infusion: Diluent: Reconsti-
Versedtute each 50-mg vial with 5 ml of 0.9% NaCl

or D5W to achieve concentration of 10 mg/ Classification
ml. Reconstitute each 100-mg vial with 5 ml Therapeutic: antianxiety agents, sedative/

hypnoticsof 0.9% NaCl or D5w to achieve concentra-
Pharmacologic: benzodiazepinestion of 20 mg/ml. Dissolve by gently swirling

vial; do not shake vigorously. Directions for Schedule IV
further dilution based on indication for use.
For prophylaxis of Candida infections, add Pregnancy Category D
50 mg of micafungin to 100 ml of 0.9% NaCl
or D5W. For treatment of esophageal candi- Indications
diasis, add 150 mg of micafungin to 100 ml of PO: Preprocedural sedation and anxiolysis in
0.9% NaCl or D5W. Reconstituted vials and pediatric patients. IM, IV: Preoperative seda-
infusion are stable for 24 hr at room temper- tion/anxiolysis/amnesia. IV: Provides sedation/
ature. Protect diluted solution from light. anxiolysis/amnesia during therapeutic, diagnos-
Concentration: 0.5–1.5 mg/ml. Rate: tic, or radiographic procedures (conscious se-

dation). Aids in the induction of anesthesia andFlush line with 0.9% NaCl prior to administra-
as part of balanced anesthesia. As a continuoustion. Infuse over 1 hr. More rapid infusions
infusion, provides sedation of mechanically ven-may result in more frequent histamine medi-
tilated patients during anesthesia or in a criticalated reactions.
care setting, Status epilepticus.● Y-Site Compatibility: aminophylline, bu-

metanide, calcium chloride, calcium gluco- Action
nate, cyclosporine, dopamine, eptifibatide, Acts at many levels of the CNS to produce gener-
esmolol, fenoldopam, furosemide, heparin, alized CNS depression. Effects may be mediated
hydromorphone, lidocaine, lorazepam, mag- by GABA, an inhibitory neurotransmitter. Ther-
nesium sulfate, milrinone, nitroglycerin, ni- apeutic Effects: Short-term sedation. Postop-
troprusside, norepinephrine, phenylephrine, erative amnesia.
potassium chloride, potassium phosphate, ta- Pharmacokineticscrolimus, vasopressin. Absorption: Rapidly absorbed following oral

● Y-Site Incompatibility: amiodarone, cisa- and nasal administration; undergoes substantialtracurium, diltiazem, dobutamine, epineph- intestinal and first-pass hepatic metabolism.
rine, insulin, labetalol, meperidine, midaz- Well absorbed following IM administration; IV
olam, morphine, mycophenolate mofetil, administration results in complete bioavail-
nesiritide, nicardipine, octreotide, ondanse- ability.
tron, phenytoin, vecuronium. Distribution: Crosses the blood-brain barrier

Patient/Family Teaching and placenta.
● Inform patient of the purpose of micafungin. Protein Binding: 97%.
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Metabolism and Excretion: Almost exclu- effects of midazolam. Carbamazepine, phe-
nytoin, rifampin, rifabutin, and phenobar-sively metabolized by the liver, resulting in con-
bital � levels of midazolam. The followingversion to hydroxymidazolam, an active metab-
agents � midazolam metabolism and may �olite, and 2 other inactive metabolites
its effects: erythromycin, cimetidine, raniti-(metabolized by cytochrome P450 3A4 enzyme
dine, diltiazem, verapamil, fluconazole,system); metabolites are excreted in urine.
itraconazole, and ketoconazole.Half-life: Preterm neonates: 2.6–17.7 hr; Neo-
Drug-Natural Products: Concomitant use ofnates: 4–12 hr; Children: 3–7 hr; Adults: 2–6 hr
kava kava, valerian, or chamomile can �(increased in renal impairment, CHF, or cirrho-
CNS depression. Long-term use of St. John’ssis).
wort may significantly decrease serum concen-

TIME/ACTION PROFILE (sedation) trations of oral midazolam.
Drug-Food: Grapefruit juice � metabolism

ROUTE ONSET PEAK DURATION and may � effects of midazolam.
IN 5 min 10 min 30–60 min Route/DosageIM 15 min 30–60 min 2–6 hr

Dose must be individualized, taking caution toIV 1.5–5 min rapid 2–6 hr
reduce dose in geriatric patients and in those

MContraindications/Precautions who are already sedated.
Contraindicated in: Hypersensitivity; Cross- Preoperative Sedation/Anxiolysis/Amnesiasensitivity with other benzodiazepines may oc- PO (Children 6 mo–16 yr): 0.25–0.5 mg/kg,cur; Shock; Comatose patients or those with may require up to 1 mg/kg (dose should not ex-pre-existing CNS depression; Uncontrolled se- ceed 20 mg); patients with cardiac/respira-vere pain; Products containing benzyl alcohol tory compromise or concurrent CNS depres-
should not be used in neonates; Pregnancy; sants—0.25 mg/kg.
Acute angle-closure glaucoma. IM (Adults Otherwise Healthy and <60 yr):
Use Cautiously in: Pulmonary disease; CHF; 0.07–0.08 mg/kg 1 hr before surgery (usual
Renal impairment; Severe hepatic impairment; dose 5 mg).
Obese pediatric patients (calculate dose on the IM (Adults ≥60 yr, Debilitated or Chronic-
basis of ideal body weight); Geriatric or debili- ally Ill): 0.02–0.03 mg/kg 1 hr before surgery
tated patients (especially patients >70 yr) more (usual dose 1–3 mg).
susceptible to cardiorespiratory depressant ef- IM (Children): 0.1–0.15 mg/kg up to 0.5 mg/
fects; dosage reduction required; Lactation kg 30–60 min prior to procedure; not to exceed
(safety not established). 10 mg/dose.
Adverse Reactions/Side Effects Conscious Sedation for Short Pro-
CNS: agitation, drowsiness, excess sedation, cedures
headache. EENT: blurred vision. Resp: APNEA, IV (Adults and Children Otherwise Healthy
LARYNGOSPASM, RESPIRATORY DEPRESSION, broncho- >12 yr and <60 yr): 1–1.5 mg initially; dose
spasm, coughing. CV: CARDIAC ARREST, arrhyth- may be increased further as needed. Total doses
mias. GI: hiccups, nausea, vomiting. Derm: >3.5 mg are rarely needed (reduce dose by
rashes. Local: phlebitis at IV site, pain at IM 30% if other CNS depressants are used). Mainte-
site. nance doses of 25% of the dose required for ini-
Interactions tial sedation may be given as necessary.
Drug-Drug: � CNS depression with alcohol, IV (Children 6–12 yr): 0.025–0.05 mg/kg in-
antihistamines, opioid analgesics, and oth- itially, then titrate dose carefully, may need up to
er sedative/hypnotics (� midazolam dose by 0.4 mg/kg total, maximum dose 10 mg.
30–50% if used concurrently). � risk of hypo- IV (Children 6 mo–5 yr): 0.05 mg/kg initial-
tension with antihypertensives, opioid anal- ly, then titrate dose carefully, may need up to 0.6
gesics, acute ingestion of alcohol, or nitrates. mg/kg total, maximum dose 6 mg.
Midazolam is metabolized by the cytochrome IV (Geriatric Patients ≥60 yr, Debilitated
P450 3A4 enzyme system; drugs that induce or or Chronically Ill): 1–2.5 mg initially; dosage
inhibit this system may be expected to alter the may be increased further as needed. Total doses

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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>5 mg are rarely needed (reduce dose by 50% ● Toxicity and Overdose: If overdose oc-
if other CNS depressants are used). Mainte- curs, monitor pulse, respiration, and blood
nance doses of 25% of the dose required for ini- pressure continuously. Maintain patent air-
tial sedation may be given as necessary. way and assist ventilation as needed. If hypo-
Intranasal (Children): 0.2–0.3 mg/kg, may tension occurs, treatment includes IV fluids,
repeat in 5–15 min. repositioning, and vasopressors. The effects

of midazolam can be reversed with flumazenilStatus Epilepticus
(Romazicon).IV (Children >2 months): 0.15 mg/kg load

followed by a continuous infusion of 1 mcg/kg/ Potential Nursing Diagnoses
min. Titrate dose upward q 5 min until seizure Ineffective breathing pattern (Adverse Re-
controlled, range: 1–18 mcg/kg/min. actions)

Risk for injury (Side Effects)Induction of Anesthesia (Adjunct)
ImplementationMay give additional dose of 25% of initial dose if
● High Alert: Accidental overdose of oral mi-needed

dazolam syrup in children has resulted in se-IV (Adults Otherwise Healthy and <55 yr):
rious harm and death. Do not accept orders300–350 mcg/kg initially (up to 600 mcg/kg to-
prescribed by volume (5 mL or 1 tsp); in-tal). If patient is premedicated, initial dose
stead, request dose be expressed in milli-should be further reduced.
grams. Have second practitioner indepen-IV (Geriatric Patients >55 yr): 150–300
dently check original order and dosemcg/kg as initial dose. If patient is premedi-
calculations. Midazolam syrup should only becated, initial dose should be further reduced.
administered by health care professionals au-IV (Adults—Debilitated): 150–250 mcg/kg
thorized to administer conscious sedation.initial dose. If patient is premedicated, initial
Do not confuse Versed (midazolam) withdose should be further reduced.
VePesid (etoposide).

Sedation in Critical Care Settings
● PO: To use the Press-in Bottle Adaptor

IV (Adults): 0.01–0.05 mg/kg (0.5–4 mg in (PIBA), remove the cap and push bottle
most adults) initially if a loading dose is re- adaptor into neck of bottle. Close bottle tight-
quired; may repeat q 10–15 min until desired ly with cap. Solution is a clear red to purplish-
effect is obtained; may be followed by infusion at red cherry-flavored syrup. Then remove cap
0.02–0.1 mg/kg/hr (1–7 mg/hr in most adults). and insert tip of oral dispenser in bottle
IV (Children): Intubated patients only— adaptor. Push the plunger completely down
0.05–0.2 mg/kg initially as a loading dose; fol- toward tip of oral dispenser and insert firmly
low with infusion at 0.06–0.12 mg/kg/min (1–2 into bottle adaptor. Turn entire unit (bottle
mcg/kg/min), titrate to effect, range:0.4–6 mcg/ and oral dispenser) upside down. Pull plung-
kg/min. er out slowly until desired amount of medica-
IV (Neonates >32 wk): Intubated patients tion is withdrawn into oral dispenser. Turn
only—0.06 mg/kg/hr (1 mcg/kg/min). entire unit right side up and slowly remove
IV (Neonates <32 wk): Intubated patients oral dispenser from the bottle. Tip of dispens-
only—0.03 mg/kg/hr (0.5 mcg/kg/min). er may be covered with tip of cap until time of

use. Close bottle with cap after each use.Availability (generic available)
● Dispense directly into mouth. Do not mix withInjection: 1 mg/ml, 5 mg/ml. Syrup (cherry

any liquid prior to dispensing.flavor): 2 mg/ml.
● Intranasal: Administer using a 1-ml need-

NURSING IMPLICATIONS leless syringe into the nares over 15 sec. Us-
ing the 5 mg/ml injection, administer halfAssessment dose into each nare.

● Assess level of sedation and level of con-
● IM: Administer IM doses deep into muscle

sciousness throughout and for 2–6 hr follow- mass, maximum concentration 1 mg/ml.ing administration.
IV Administration● Monitor blood pressure, pulse, and respira-

● Direct IV: Diluent: Administer undilutedtion continuously during IV administration.
or diluted with D5W or 0.9% NaCl. Concen-Oxygen and resuscitative equipment should

be immediately available. tration: Undiluted: 1 mg/ml or 5 mg/ml. Di-
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Patient/Family Teachingluted: 0.03–3 mg/ml. Rate: Administer slow-
● Inform patient that this medication will de-ly over at least 2–5 min. Titrate dose to

patient response. Rapid injection, especially crease mental recall of the procedure.
in neonates, has caused severe hypotension. ● May cause drowsiness or dizziness. Advise

● Continuous Infusion: Diluent: Dilute patient to request assistance prior to ambula-
with 0.9% NaCl or D5W. Concentration: tion and transfer and to avoid driving or other
0.5–1 mg/ml. Rate: Based on patient’s activities requiring alertness for 24 hr follow-
weight (see Route/Dosage section). Titrate to ing administration.
desired level of sedation. Assess sedation at ● Instruct patient to inform health care profes-
regular intervals and adjust rate up or down sional prior to administration if pregnancy is
by 25–50% as needed. Dose should also be suspected.
decreased by 10–25% every few hours to find

● Advise patient to avoid alcohol or other CNS
minimum effective infusion rate, which pre- depressants for 24 hr following administra-
vents accumulation of midazolam and pro- tion of midazolam.
vides more rapid recovery upon termination.

Evaluation/Desired Outcomes
● Y-Site Compatibility: abciximab, amikacin,

● Sedation during and amnesia following surgi-amiodarone, anidulafungin, argatroban, at-
Mcal, diagnostic, and radiologic procedures.ropine, aztreonam, bivalirudin, calcium glu-

● Sedation and amnesia for mechanically venti-conate, caspofungin, cefazolin, cefotaxime,
lated patients in a critical care setting.cefoxitin, ceftizoxime, ceftriaxone, cimeti-

dine, ciprofloxacin, cisatracurium, cyclospo-
rine, daptomycin, digoxin, diltiazem, diphen- mifepristonehydramine, dopamine, doxycycline,

(mi-fe-priss-tone)enalaprilat, epinephrine, eptifibatide, eryth-
Mifeprexromycin lactobionate, esmolol, etomidate,

famotidine, fenoldopam, fentanyl, flucona- Classification
zole, gentamicin, granisetron, heparin, hy- Therapeutic: abortifacients

Pharmacologic: antiprogestational agentsdromorphone, hydroxyzine, isoproterenol,
labetalol, levofloxacin, lidocaine, linezolid,

Pregnancy Category UKlorazepam, magnesium sulfate, meperidine,
methylprednisolone, metoclopramide, meto-

Indicationsprolol, metronidazole, milrinone, morphine,
Medical termination of intrauterine pregnancynicardipine, nitroglycerin, nitroprusside,
up to day 49 of pregnancy.norepinephrine, ondansetron, palonosetron,

pancuronium, penicillin G potassium, phen- Action
ylephrine, phytonadione, potassium chloride, Antagonizes endometrial and myometrial effects
procainamide, promethazine, propranolol, of progesterone. Sensitizes the myometrium to
protamine, quinupristin/dalfopristin, raniti- contraction-inducing activity of prostaglandins.
dine, rifampin, tobramycin, vancomycin, vec- Therapeutic Effects: Termination of preg-
uronium. nancy.

● Y-Site Incompatibility: acyclovir, ampho-
Pharmacokineticstericin B cholesteryl sulfate, aminophylline,
Absorption: Rapidly absorbed following oralampicillin, ampicillin/sulbactam, bumetan-
administration (69% bioavailability).ide, cefepime, ceftazidime, cefuroxime,
Distribution: Unknown.chloramphenicol, dexamethasone sodium

phosphate, diazepam, ertapenem, furosem- Protein Binding: 98%.
ide, ganciclovir, ketorolac, lansoprazole, mi- Metabolism and Excretion: Mostly metabo-
cafungin, pantoprazole, phenytoin, piperacil- lized by the liver (cytochrome CYP450 3A4 [CY
lin/tazobactam, prochlorperazine, sodium P450 3A4] enzyme system).
bicarbonate, thiopental, trimethoprim/sul- Half-life: 18 hr.
famethoxazole.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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al period in a presumed 28-day cycle withTIME/ACTION PROFILE (termination of
ovulation occurring at mid-cycle and can bepregnancy)
determined by menstrual history and clinical

ROUTE ONSET PEAK DURATION examination; use ultrasound if duration is
PO unknown within 2 unknown uncertain or if ectopic pregnancy is sus-

days pected.
● Assess amount of bleeding and cramping dur-Contraindications/Precautions

ing treatment. Determine if termination isContraindicated in: Presence of an intrauter-
complete on day 14.ine device (IUD); Confirmed or suspected ec-

● Lab Test Considerations: Decrease in he-topic pregnancy; Undiagnosed adnexal mass;
moglobin, hematocrit, and RBCs may occurChronic adrenal failure; Concurrent long-term
in women who bleed heavily.corticosteroid therapy; Bleeding disorders or

● Changes in quantitative human chorionic go-concurrent anticoagulant therapy; Inherited
nadotropin (hCG) levels are not accurate un-porphyrias.
til at least 10 days after mifepristone adminis-Use Cautiously in: Chronic medical condi-

tions such as cardiovascular, hypertensive, he- tration; complete termination of pregnancy
patic, renal, or respiratory disease (safety and must be confirmed by clinical examination.
efficacy not established); Women >35 yrs old or Potential Nursing Diagnoseswho smoke ≥10 cigarettes/day. Acute pain (Side Effects)
Adverse Reactions/Side Effects ImplementationCNS: dizziness, fainting, headache, weakness.

● Mifepristone should be administered only byGI: abdominal pain, diarrhea, nausea, vomiting.
health care professionals who have read andGU: uterine bleeding, uterine cramping, rup-
understood the prescribing information, aretured ectopic pregnancy, pelvic pain.
able to assess gestational age of an embryo

Interactions and diagnose ectopic pregnancies, and who
Drug-Drug: Blood levels and therapeutic effec- are able to provide surgical intervention in
tiveness may be � by ketoconazole, itraco- cases of incomplete abortion or severe
nazole, and erythromycin. Blood levels and bleeding.
effects may be � by rifampin, dexametha-

● Any IUD should be removed prior to mifepri-
sone, phenytoin, phenobarbital, and car- stone adminstration.
bamazepine. Mifepristone may � metabo-

● Measures to prevent rhesus immunization,
lism and � effects of other drugs metabo- similar to those of surgical abortion, should
lized by the CYP 450 3A4 enzyme system, be taken.
including some agents used during general

● PO: On day 1, after the patient has read theanesthesia. Medication Guide and signed the PatientDrug-Natural Products: Blood levels and ef- Agreement, administer three 200-mg tabletsfects may be � by St. John’s wort. of mifepristone as a single dose. On day 3,Drug-Food: Blood levels and effects may be �
unless abortion has occurred and been con-by grapefruit juice.
firmed by clinical examination or ultrasound,

Route/Dosage administer two 200-mcg tablets of misopros-
PO (Adults): Day 1—600 mg (given as three tol. On day 14, confirm that termination of
200 mg tablets) as a single dose, followed on pregnancy has occurred by clinical examina-
day 3 by 400 mcg misoprostol (Cytotec), unless tion or ultrasound.
abortion has occurred and has been confirmed

Patient/Family Teachingby clinical or ultrasonographic examination
● Advise patient of the treatment and its effects.(see misoprostol monograph).

Patients must be given a copy of the Medica-
Availability tion Guide and Patient Agreement. Patient
Tablets: 200 mg. must understand the necessity of completing

the treatment schedule of three office visitsNURSING IMPLICATIONS (day 1, day 3, and day 14).
● Inform patient that vaginal bleeding and uter-Assessment

ine cramping will probably occur and that● Determine duration of pregnancy. Pregnancy
is dated from the first day of the last menstru- prolonged or heavy vaginal bleeding is not
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proof of complete expulsion. Bleeding or delayed glucose absorption. Therapeutic Ef-
spotting occurs for an average of 9–16 days; fects: Lowering of blood glucose in diabetic pa-
but may continue for more than 30 days. Ad- tients, especially postprandial hyperglycemia.
vise patient that if the treatment fails, there is Pharmacokinetics
a risk of fetal malformation; medical abortion Absorption: Completely absorbed at lower
failures are managed by surgical termination. doses (25 mg); 50–70% absorbed at higher

● Caution patient to notify health care profes- doses (100 mg).
sional immediately if she develops weakness, Distribution: Distributes primarily into extra-
nausea, vomiting, diarrhea, with or without cellular fluid; small amounts enter breast milk.
abdominal pain or fever more than 24 hr af- Metabolism and Excretion: Not metabolized;
ter taking misoprostol; may indicate life- action is primarily local in the GI tract; amounts
threatening sepsis. that are absorbed are excreted mostly un-

● Instruct patient in the steps to take in an changed in urine.
emergency situation, including precise in- Half-life: 2 hr.
structions and a telephone number to call if
she has problems or concerns. TIME/ACTION PROFILE (effect on glucose

● May cause dizziness or fainting. Caution pa- absorption)
Mtient to avoid driving or other activities re-

ROUTE ONSET PEAK DURATIONquiring alertness until response to medica-
tion is known. PO rapid within 1 hr unknown

● Caution patient that pregnancy can occur fol-
Contraindications/Precautionslowing termination of pregnancy and before
Contraindicated in: Hypersensitivity; Diabeticresumption of normal menses. Contraception
ketoacidosis; Inflammatory bowel disease orcan be initiated as soon as pregnancy termi-
other chronic intestinal conditions resulting innation is confirmed or before sexual inter-
impaired absorption or predisposition to ob-course is resumed.
struction; Lactation.● Advise patient to notify health care profes-
Use Cautiously in: Patients with fever, infec-sional if she smokes at least 10 cigarettes a
tion, trauma, or stress (may cause hyperglyce-day.
mia requiring alternate therapy); Renal impair-Evaluation/Desired Outcomes ment (use not recommended if creatinine >2

● Termination of an intrauterine pregnancy of mg/dl); Pregnancy or children (safety not estab-less than 49 days’ duration. lished).

Adverse Reactions/Side Effects
miglitol (mi-gli-tole) GI: abdominal pain, diarrhea, flatulence. He-
Glyset mat: low serum iron.

InteractionsClassification
Therapeutic: antidiabetics Drug-Drug: May decrease absorption of rani-
Pharmacologic: alpha-glucosidase in- tidine and propranolol. Effects may be de-
hibitors creased by intestinal adsorbents (such as

charcoal) and digestive enzyme products;Pregnancy Category B
concurrent use should be avoided.
Drug-Food: Concurrent carbohydrates mayIndications
increase diarrhea.Management of non–insulin-dependent diabe-
Route/Dosagetes mellitus (type 2) in conjunction with dietary
PO (Adults): 25 mg 3 times daily; may begintherapy; may be used concurrently with
with 25 mg once daily; may be increased up tosulfonylurea oral hypoglycemic agents.
100 mg 3 times daily.Action

Lowers blood glucose by inhibiting the enzyme Availability
alpha-glucosidase in the GI tract, resulting in Tablets: 25 mg, 50 mg, 100 mg.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS illness and health care professional notified
of significant changes.Assessment

● Insulin is the recommended method of con-
● Observe patient for signs and symptoms of hy-

trolling blood glucose during pregnancy.poglycemic reactions (sweating, hunger,
Counsel female patients to use a form of con-weakness, dizziness, tremor, tachycardia,
traception other than oral contraceptives andanxiety), especially when taking concurrently
to notify health care professional promptly ifwith other oral hypoglycemic agents.
pregnancy is planned or suspected.● Lab Test Considerations: Serum glucose

● Advise patient to inform health care profes-and glycosylated hemoglobin levels should be
sional of medication regimen prior to treat-monitored periodically throughout therapy to
ment or surgery.evaluate effectiveness of therapy.

● Toxicity and Overdose: Symptoms of ● Advise patient to carry a form of oral glucose
overdose are transient increase in flatulence, (dextrose, D-glucose) and identification de-
diarrhea, and abdominal discomfort. Miglitol scribing disease process and medication reg-
alone does not cause hypoglycemia; however, imen at all times.
other concurrently administered hypoglyce- ● Emphasize the importance of routine follow-
mic agents may produce hypoglycemia re- up exams and regular testing of blood glu-
quiring treatment. Mild hypoglycemia may be cose and glycosylated hemoglobin.
treated with administration of oral glucose.

Evaluation/Desired OutcomesPotential Nursing Diagnoses
● Control of blood glucose levels without the

Imbalanced nutrition: more than body require- appearance of hypoglycemic or hyperglycem-ments (Indications)
ic episodes.Noncompliance (Patient/Family Teaching)

Implementation HIGH ALERT
● Patients stabilized on a diabetic regimen who

are exposed to stress, fever, trauma, infec- milrinone (mill-ri-none)
tion, or surgery may require administration Primacor
of insulin.

Classification
● Does not cause hypoglycemia when taken

Therapeutic: inotropicswhile fasting but may increase hypoglycemic
effect of other hypoglycemic agents. Pregnancy Category C

● PO: Administer miglitol 3 times daily with the
first bite of each meal. Dose may be started Indications
lower and increased gradually to minimize GI Short-term treatment of CHF unresponsive toeffects.

conventional therapy with digoxin, diuretics,
Patient/Family Teaching and vasodilators.
● Instruct patient to take miglitol at the same

Actiontime each day, exactly as directed.
Increases myocardial contractility. Decreases● Explain to patient that miglitol helps control
preload and afterload by a direct dilating effecthyperglycemia but does not cure diabetes.
on vascular smooth muscle. Therapeutic Ef-Therapy is usually long term.
fects: Increased cardiac output (inotropic● Encourage patient to follow prescribed diet,

medication, and exercise regimen to prevent effect).
hyperglycemic or hypoglycemic episodes. Pharmacokinetics

● Review signs of hypoglycemia and hypergly- Absorption: IV administration results in com-cemia with patient. If hypoglycemia occurs,
plete bioavailability.advise patient to take a glass of orange juice,
Distribution: Unknown.2–3 tsp of sugar, honey, or corn syrup dis-
Metabolism and Excretion: 80–90% excret-solved in water, and notify health care profes-
ed unchanged by the kidneys.sional.
Half-life: 2.3 hr (increased in renal impair-● Instruct patient in proper testing of blood glu-
ment).cose or urine ketones. These tests should be

monitored closely during periods of stress or

Copyright © 2008 by F.A. Davis



milrinone 829

diuretic therapy to allow for optimal fillingTIME/ACTION PROFILE (hemodynamic
pressure.effects)

● Monitor ECG continuously during infusion.
ROUTE ONSET PEAK DURATION Arrhythmias are common and may be life

threatening. The risk of ventricular arrhyth-IV 5–15 min unknown 3–6 hr
mias is increased in patients with a history of

Contraindications/Precautions arrhythmias, electrolyte abnormalities, ab-
Contraindicated in: Hypersensitivity; Severe normal digoxin levels, or insertion of vascu-
aortic or pulmonic valvular heart disease; Hy- lar catheters.
pertrophic subaortic stenosis (may increase ● Lab Test Considerations: Monitor elec-
outflow tract obstruction). trolytes and renal function frequently during
Use Cautiously in: History of arrhythmias, administration. Hypokalemia should be cor-
electrolyte abnormalities, abnormal digoxin lev- rected prior to administration to decrease the
els, or insertion of vascular catheters (� risk of risk of arrhythmias.
ventricular arrhythmias); Renal impairment ● Monitor platelet count during therapy.
(reduced infusion rate recommended if CCr is ● Toxicity and Overdose: High Alert:
<50 ml/min); Pregnancy, lactation, or children Overdose manifests as hypotension. Dose

M(safety not established). should be decreased or discontinued. Sup-
portive measures may be necessary.Adverse Reactions/Side Effects

Potential Nursing DiagnosesCNS: headache, tremor. CV: VENTRICULAR ARRHYTH-
Decreased cardiac output (Indications)MIAS, angina pectoris, chest pain, hypotension,

supraventricular arrhythmias. CV: skin rash. Implementation
GI: liver function abnormalities. F and E: hypo-

● High Alert: Accidental overdose of milri-
kalemia. Hemat: thrombocytopenia. none can cause patient harm or death. Have

second practitioner independently checkInteractions
original order, dose calculations, and infu-Drug-Drug: None significant.
sion pump settings.Route/Dosage
IV AdministrationIV (Adults): Loading dose—50 mcg/kg fol-

lowed by infusion at 0.50 mcg/kg/min (range ● Direct IV: Diluent: Loading dose may be
administered undiluted. May also be diluted0.375–0.75 mcg/kg/min).
in 0.9% NaCl, 0.45% NaCl, or D5W for ease ofAvailability
administration. Concentration: 1 mg/ml.Injection: 1 mg/ml in 10-, 20-, and 50-ml vials.
Rate: Administer the loading dose over 10Premixed infusion: 20 mg/100 ml, 40 mg/
min.200 ml.

● Continuous Infusion: Diluent: Milrinone
drawn from vials must be diluted. Dilute 10NURSING IMPLICATIONS
mg (10 ml) of milrinone in 40 ml of diluent

Assessment or 20 mg (20 ml) of milrinone in 80 ml of dil-
● Monitor heart rate and blood pressure con- uent. Compatible diluents include 0.45%

tinuously during administration. Milrinone NaCl, 0.9% NaCl, and D5W. Premixed infu-
should be slowed or discontinued if blood sions are already diluted and ready to use.
pressure drops excessively. Admixed solutions are stable for 72 hr at

● Monitor intake and output and daily weight. room temperature. Stability of premixed infu-
Assess patient for resolution of signs and sions based on manufacturer’s expiration
symptoms of CHF (peripheral edema, dysp- date. Do not use solutions that are discolored
nea, rales/crackles, weight gain) and im- or contain particulate matter. Concentra-
provement in hemodynamic parameters (in- tion: 200-mcg/ml. Rate: Based on patient’s
crease in cardiac output and cardiac index, weight (see Route/Dosage section). Titrate
decrease in pulmonary capillary wedge pres- according to hemodynamic and clinical re-
sure). Correct effects of previous aggressive sponse.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action● Y-Site Compatibility: acyclovir, amikacin,
Potentiates the effects of norepinephrine andamiodarone, ampicillin, argatroban, bivaliru-
serotonin. Therapeutic Effects: Antidepres-din, bumetanide, calcium chloride, calcium
sant action, which may develop only after sever-gluconate, caspofungin, cefazolin, cefepime,
al weeks.cefotaxime, ceftazidime, cefuroxime, cimeti-

dine, ciprofloxacin, clindamycin, daptomy- Pharmacokinetics
cin, dexamethasone sodium phosphate, dig- Absorption: Well absorbed but rapidly metab-
oxin, diltiazem, dobutamine, dopamine, olized, resulting in 50% bioavailability.

Distribution: Unknown.epinephrine, ertapenem, fenoldopam, fenta-
Protein Binding: 85%.nyl, furosemide, gentamicin, granisetron,
Metabolism and Excretion: Extensively me-heparin, hydromorphone, insulin, isoprote-
tabolized by the liver (P450 2D6, 1A2 and 3Arenol, labetalol, levofloxacin, linezolid, lor-
enzymes involved); metabolites excreted inazepam, magnesium sulfate, meropenem,
urine (75%) and feces (15%).methylprednisolone sodium succinate, me-
Half-life: 20–40 hr.tronidazole, micafungin, midazolam, mor-

phine, nesiritide, nicardipine, nitroglycerin, TIME/ACTION PROFILE (antidepressant
nitroprusside, norepinephrine, palonose- effect)
tron, pancuronium, piperacillin/tazobactam,
potassium chloride, propofol, propranolol, ROUTE ONSET PEAK DURATION
quinupristin/dalfopristin, ranitidine, rocuro- PO 1–2 wk 6 wk or unknown
nium, sodium bicarbonate, tacrolimus, theo- more
phylline, thiopental, tirofiban, tobramycin,

Contraindications/Precautionstorsemide, vancomycin, vasopressin, vecuro-
Contraindicated in: Hypersensitivity; Concur-nium, voriconazole.
rent MAO inhibitor therapy.

● Y-Site Incompatibility: imipenem/cilasta-
Use Cautiously in: History of seizures; Historytin, lansoprazole, pantoprazole, procain-
of suicide attempt; May � risk of suicide at-amide.
tempt/ideation especially during early treatment

Patient/Family Teaching or dose adjustment; History of mania/hypoma-
● Inform patient and family of reasons for ad- nia; Patients with hepatic or renal impairment;

ministration. Milrinone is not a cure but is a OB: Safety not established; Lactation: Discontin-
temporary measure to control the symptoms ue drug or bottle-feed; Pedi: Safety not estab-
of CHF. lished. Suicide risk may be greater in chilren or

adolscents; Geri: � sensitivity to CNS effectsEvaluation/Desired Outcomes
and oversedation. Begin at lower doses and ti-

● Decrease in the signs and symptoms of CHF.
trate carefully.

● Improvement in hemodynamic parameters.
Adverse Reactions/Side Effects
CNS: drowsiness, abnormal dreams, abnormalminocycline, See TETRACYCLINES. thinking, agitation, anxiety, apathy, confusion,
dizziness, malaise, weakness. EENT: sinusitis.
Resp: dyspnea, increased cough. CV: edema,
hypotension, vasodilation. GI: constipation, drymirtazapine (meer-taz-a-peen)
mouth, increased appetite, abdominal pain, an-Remeron, Remeron Soltabs
orexia, elevated liver enzymes, nausea, vomit-

Classification ing. GU: urinary frequency. Derm: pruritus,Therapeutic: antidepressants rash. F and E: increased thirst. Hemat: AGRANU-Pharmacologic: tetracyclic antidepressants
LOCYTOSIS. Metab: weight gain, hypercholesterol-
emia, increased triglycerides. MS: arthralgia,Pregnancy Category C
back pain, myalgia. Neuro: hyperkinesia, hy-
pesthesia, twitching. Misc: flu-like syndrome.Indications

Major Depressive Disorder. Unlabeled uses: Interactions
Panic Disorder. Generalized Anxiety Disorder Drug-Drug: May cause hypertension, seizures,
(GAD). Post-Traumatic Stress Disorder (PTSD). and death when used with MAO inhibitors; do
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Implementationnot use within 14 days of MAO inhibitor therapy.
● May be given as a single dose at bedtime to� CNS depression with other CNS depres-

minimize excessive drowsiness or dizziness.sants, including alcohol and benzodiaze-
● May be taken without regard to food.pines. Drugs affecting P450 enzymes,
● For orally disintegrating tablets, do not at-CYP2D6, CYP1A2, and CYP3A4 may alter the

tempt to push through foil backing; with dryeffects of mirtazapine.
hands, peal back backing and remove tablet.Drug-Natural Products: Concomitant use of
Immediately place tablet on tongue; tabletkava kava, valerian, skullcap, chamomile,
will dissolve in seconds, then swallow with sa-or hops can � CNS depression. � risk of ser-
liva. Administration with liquid is not nec-otinergic side effects including serotonin syn-
essary.drome with St. John’s wort and SAMe.

Patient/Family TeachingRoute/Dosage
● Instruct patient to take mirtazapine as direct-PO (Adults): 15 mg/day as a single bedtime

ed. Take missed doses as soon as remem-dose initially; may be increased q 1–2 wk up to
bered; if almost time for next dose, skip45 mg/day.
missed dose and return to regular schedule.

Availability (generic available) If single bedtime dose regimen is used, do not MTablets: 15 mg, 30 mg, 45 mg. Cost: take missed dose in morning, but consult
Generic—15 mg $50.00/30, 30 mg $45.99/30, health care professional. Do not discontinue
45 mg $45.99/30. Orally disintegrating tab- abruptly; gradual dose reduction may be re-
lets (orange flavor): 15 mg, 30 mg, 45 mg. quired.
Cost: Generic—15 mg $70.38/30, 30 mg ● May cause drowsiness and dizziness. Caution
$65.99/30, 45 mg $71.49/30. patient to avoid driving and other activities re-

quiring alertness until response to drug is
NURSING IMPLICATIONS known.

● Caution patient to change positions slowly toAssessment minimize orthostatic hypotension.
● Assess mental status (orientation, mood, be-

● Advise patient to avoid alcohol or other CNS
havior) frequently. Assess for suicidal ten- depressant drugs during and for at least 3–7
dencies, especially during early therapy. Re- days after therapy has been discontinued.
strict amount of drug available to patient.

● Advise patient to notify health care profes-
● Assess weight and BMI initially and through- sional if dry mouth, urinary retention, or con-

out therapy. stipation occurs. Frequent rinses, good oral
● Monitor blood pressure and pulse rate peri- hygiene, and sugarless candy or gum may di-

odically during initial therapy. Report signifi- minish dry mouth. An increase in fluid intake,
cant changes. fiber, and exercise may prevent constipation.

● For overweight/obese individuals, obtain BFS
● Inform patient of need to monitor dietary in-

and cholesterol levels. Refer as appropriate take. Increase in appetite may lead to unde-
for nutritional/weight management and med- sired weight gain.
ical management. ● Advise patient to consult health care profes-

● Monitor for seizure activity in patients with a sional before taking any OTC cold remedies
history of seizures or alcohol abuse. Institute or herbal products with this medication.
seizure precautions. ● Advise patient to notify health care profes-

● Lab Test Considerations: Assess CBC and sional of medication regimen before treat-
hepatic function before and periodically dur- ment or surgery.
ing therapy. ● Therapy for depression may be prolonged.

Emphasize the importance of follow-up examPotential Nursing Diagnoses
to monitor effectiveness and side effects.Ineffective coping (Indications)

Anxiety (Indications) Evaluation/Desired Outcomes
Imbalanced nutrition: risk for more than body ● Resolution of the symptoms of depression.
requirements (Side Effects) ● Increased sense of well-being.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Renewed interest in surroundings. Use Cautiously in: Patients with childbearing
potential; Children <18 yr (safety not estab-● Increased appetite.
lished).● Improved energy level.
Exercise Extreme Caution in: When used for● Improved sleep.
cervical ripening (unlabeled use) may cause● Therapeutic effects may be seen within 1 wk,
uterine rupture; risk factors are late trimesteralthough several wks are usually necessary
pregnancy, previous cesarian section or uterinebefore improvement is observed.
surgery or ≥5 previous pregnancies.

Adverse Reactions/Side Effectsmisoprostol CNS: headache. GI: abdominal pain, diarrhea,
(mye-soe-prost-ole) constipation, dyspepsia, flatulence, nausea,
Cytotec vomiting. GU: miscarriage, menstrual disor-

ders.Classification
Therapeutic: antiulcer agents, cytoprotec- Interactions
tive agents Drug-Drug: Increased risk of diarrhea with
Pharmacologic: prostaglandins magnesium-containing antacids.
Pregnancy Category X Route/Dosage

PO (Adults): Antiulcer—200 mcg 4 times
Indications daily with or after meals and at bedtime, or 400
Prevention of gastric mucosal injury from mcg twice daily, with the last dose at bedtime. If
NSAIDs, including aspirin, in high-risk patients intolerance occurs, dosage may be decreased to
(geriatric patients, debilitated patients, or those 100 mcg 4 times daily. Termination of Preg-

nancy—400 mcg single dose two days after mi-with a history of ulcers). With mifepristone for
fepristone if abortion has not occurred.termination of pregnancy. Unlabeled uses:

Treatment of duodenal ulcers. Availability (generic available)
Tablets: 100 mcg (0.1 mg), 200 mcg (0.2 mg).Action
In combination with: 50 mg diclofenac/200Acts as a prostaglandin analogue, decreasing
mcg misoprostol and 75 mg diclofenac/200gastric acid secretion (antisecretory effect) and
mcg misoprostol (Arthrotec). See Appendix B.increasing the production of protective mucus

(cytoprotective effect). Causes uterine contrac-
NURSING IMPLICATIONStions. Therapeutic Effects: Prevention of gas-

tric ulceration from NSAIDs. With mifepristone Assessment
terminates pregnancy of less than 49 days.

● Assess patient routinely for epigastric or
abdominal pain and for frank or occult bloodPharmacokinetics
in the stool, emesis, or gastric aspirate.Absorption: Well absorbed following oral ad-

● Assess women of childbearing age for preg-ministration and rapidly converted to its active
nancy. Misoprostol is usually begun on 2ndform (misoprostol acid).
or 3rd day of menstrual period following aDistribution: Unknown.
negative pregnancy test result.Protein Binding: 85%.

Metabolism and Excretion: Undergoes some Potential Nursing Diagnoses
metabolism and is then excreted by the kidneys. Acute pain (Indications)
Half-life: 20–40 min.

Implementation
● Do not confuse Cytotec (misoprostol) withTIME/ACTION PROFILE (effect on gastric

Cytoxan (cyclophosphamide).acid secretion)
● Misoprostol therapy should be started at the

ROUTE ONSET PEAK DURATION onset of treatment with NSAIDs.
● PO: Administer medication with meals and atPO 30 min unknown 3–6 hr

bedtime to reduce severity of diarrhea.
Contraindications/Precautions ● Antacids may be administered before or after
Contraindicated in: Hypersensitivity to pros- misoprostol for relief of pain. Avoid those
taglandins; Pregnancy or lactation (when used containing magnesium, because of increased
to prevent NSAID-induced gastric injury). diarrhea with misoprostol.
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Patient/Family Teaching Distribution: Widely distributed, concentrates
● Instruct patient to take medication as direct- in tumor tissue. Does not enter CSF.

ed for the full course of therapy, even if feel- Metabolism and Excretion: Mostly metabo-
ing better. Take missed doses as soon as pos- lized by the liver. Small amounts (<10%) ex-
sible unless almost time for next dose; do not creted unchanged by the kidneys and in bile.
double doses. Emphasize that sharing of this Half-life: 50 min.
medication may be dangerous.

TIME/ACTION PROFILE (effects on blood● Inform patient that misoprostol will cause
counts)spontaneous abortion. Women of childbear-

ing age must be informed of this effect
ROUTE ONSET PEAK DURATIONthrough verbal and written information and
IV 3–8 wk 4–8 wk up to 3 momust use contraception throughout therapy.

If pregnancy is suspected, the woman should
Contraindications/Precautionsstop taking misoprostol and immediately no-
Contraindicated in: Hypersensitivity; Preg-tify her health care professional.
nancy or lactation.

● Inform patient that diarrhea may occur.
Use Cautiously in: Patients with childbearingHealth care professional should be notified if
potential; Active infections; Decreased bonediarrhea persists for more than 1 wk. Also ad- Mmarrow reserve; Geri: Geriatric patients or pa-vise patient to report onset of black, tarry
tients with other chronic debilitating illnesses;stools or severe abdominal pain.
Impaired liver function; History of pulmonary● Advise patient to avoid alcohol and foods that
problems.may cause an increase in GI irritation.
Adverse Reactions/Side EffectsEvaluation/Desired Outcomes
Resp: PULMONARY TOXICITY. CV: edema. GI:● The prevention of gastric ulcers in patients
nausea, vomiting, anorexia, stomatitis. GU: in-receiving chronic NSAID therapy.
fertility, renal failure. Derm: alopecia, desqua-
mation. Hemat: leukopenia,

mitomycin (mye-toe-mye-sin) thrombocytopenia, anemia. Local: phlebitis at
MitoExtra, Mutamycin IV site. Misc: HEMOLYTIC UREMIC SYNDROME, fever,

prolonged malaise.Classification
Therapeutic: antineoplastics Interactions
Pharmacologic: antitumor antibiotics Drug-Drug: Additive bone marrow depression

with other antineoplastics or radiation
Pregnancy Category UK therapy. May � antibody response to live-vi-

rus vaccines and � risk of adverse reactions.
Indications Concurrent or sequential use with vinca alka-
Used with other agents in the management of loids may result in respiratory toxicity.
disseminated adenocarcinoma of the stomach

Route/Dosageor pancreas. Unlabeled uses: Palliative treat-
IV (Adults): 20 mg/m2 every 6–8 wk.ment of: Carcinoma of the colon or breast, Head

and neck tumors, Advanced biliary, lung, and Availability
cervical squamous cell carcinomas. Injection: 5-mg, 20-mg, and 40-mg vials.
Action

NURSING IMPLICATIONSPrimarily inhibits DNA synthesis by causing
cross-linking; also inhibits RNA and protein syn- Assessment
thesis (cell-cycle phase–nonspecific but is most

● Monitor vital signs periodically during ad-
active in S and G phases). Therapeutic Ef- ministration.
fects: Death of rapidly replicating cells, particu-

● Monitor for bone marrow depression. Assess
larly malignant ones. for bleeding (bleeding gums, bruising, pete-

chiae, guaiac stools, urine, and emesis) andPharmacokinetics
avoid IM injections and taking rectal temper-Absorption: IV administration results in com-

plete bioavailability. atures if platelet count is low. Apply pressure

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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to venipuncture sites for 10 min. Assess for handling medication. Discard equipment in
designated containers.signs of infection during neutropenia. Anemia

● Ensure patency of IV. Extravasation maymay occur. Monitor for increased fatigue,
cause severe tissue necrosis. If patient com-dyspnea, and orthostatic hypotension.
plains of discomfort at IV site, discontinue● Monitor intake and output, appetite, and nu-
immediately and restart infusion at anothertritional intake. Nausea and vomiting usually
site. Promptly notify physician of extrava-occur within 1–2 hr. Vomiting may stop with-
sation.in 3–4 hr; nausea may persist for 2–3 days.

Antiemetics may be administered prophylac- IV Administration
tically. Adjust diet as tolerated to help main-

● Direct IV: Diluent: Reconstitute 5-mg vial
tain fluid and electrolyte balance and nutri- with 10 ml and 10-mg vial with 40 ml of ster-
tional status. ile water for injection or 0.9% NaCl. Shake

● Assess respiratory status and chest x-ray ex- the vial; may need to stand at room tempera-
amination prior to and periodically through- ture for additional time to dissolve. Final so-
out course of therapy. Cough, bronchospasm, lution is blue-gray. Reconstituted solution is
hemoptysis, or dyspnea usually occurs after stable for 7 days at room temperature, 14
several doses and may be indicative of pulmo- days if refrigerated. Concentration: Dilute
nary toxicity, which may be life threatening. drug in vial to a concentration of 0.5–1 mg/

● Monitor for potentially fatal hemolytic uremic ml and then may further dilute to 20–40 mcg/
syndrome in patients receiving long-term ml for administration. Rate: May be adminis-
therapy. Symptoms include microangiopathic tered IV push over 5–10 min through free-
hemolytic anemia, thrombocytopenia, renal flowing IV of 0.9% NaCl or D5W.
failure, and hypertension. ● Y-Site Compatibility: amifostine, bleomy-

cin, cisplatin, cyclophosphamide, doxorubi-● Lab Test Considerations: Monitor CBC
cin, droperidol, fluorouracil, furosemide,with differential, platelet count, and observa-
granisetron, heparin, leucovorin, melphalan,tion for fragmented RBCs on peripheral
methotrexate, metoclopramide, ondanse-blood smears prior to and periodically
tron, teniposide, thiotepa, vinblastine, vin-throughout therapy and for several months
cristine.following therapy.

● Y-Site Incompatibility: aztreonam, cefep-● The nadirs of leukopenia and thrombocy-
ime, etoposide phosphate, filgrastim, gemci-topenia occur in 4–8 wk. Notify physician if
tabine, piperacillin/tazobactam, sargramos-leukocyte count is <4000/mm3 or if platelet
tim, topotecan, vinorelbine.count is <150,000/mm3 or is progressively

declining. Recovery from leukopenia and Patient/Family Teaching
thrombocytopenia occurs within 10 wk after ● Instruct patient to notify health care profes-
cessation of therapy. Myelosuppression is cu- sional promptly if fever; chills; cough;
mulative and may be irreversible. Repeat hoarseness; sore throat; signs of infection;
courses of therapy are held until leukocyte lower back or side pain; painful or difficult
count is >4000/mm3 and platelet count is urination; bleeding gums; bruising; petechi-
>100,000/mm3. ae; blood in stools, urine, or emesis; in-

creased fatigue; dyspnea; or orthostatic hypo-● Monitor liver function studies (AST, ALT,
tension occurs. Caution patient to avoidLDH, bilirubin) and renal function studies
crowds and persons with known infections.(BUN, creatinine) prior to and periodically
Instruct patient to use soft toothbrush andthroughout therapy to detect hepatotoxicity
electric razor and to avoid falls. Caution pa-and nephrotoxicity. Notify physician if creati-
tient not to drink alcoholic beverages or takenine is >1.7 mg/dl.
medication containing aspirin or NSAIDs;Potential Nursing Diagnoses may precipitate gastric bleeding.Risk for injury (Side Effects)

● Instruct patient to notify health care profes-
Risk for infection (Side Effects) sional if decreased urine output, edema in
Disturbed body image (Side Effects) lower extremities, shortness of breath, skin
Implementation ulceration, or persistent nausea occurs.
● Solution should be prepared in a biologic ● Instruct patient to inspect oral mucosa for

cabinet. Wear gloves, gown, and mask while redness and ulceration. If ulceration occurs,
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advise patient to use sponge brush and rinse Metabolism and Excretion: Mostly eliminat-
mouth with water after eating and drinking. ed by hepatobiliary clearance; <10% excreted
Topical agents may be used if pain interferes unchanged by the kidneys.
with eating. Stomatitis pain may require treat- Half-life: 5.8 days.
ment with opioid analgesics.

TIME/ACTION PROFILE (effects on blood
● Discuss with patient the possibility of hair

counts)loss. Explore coping strategies.
● Advise patient that, although mitomycin may

ROUTE ONSET PEAK DURATIONcause infertility, contraception during thera-
IV unknown 10 days 21 dayspy is necessary because of teratogenic effects.

● Instruct patient not to receive any vaccina-
Contraindications/Precautionstions without advice of health care profes-
Contraindicated in: Hypersensitivity; OB:sional.
Pregnancy or lactation.

● Emphasize need for periodic lab tests to mon-
Use Cautiously in: Previous cardiac disease;itor for side effects.
OB: Patients with childbearing potential; Active

Evaluation/Desired Outcomes infections; Depressed bone marrow reserve;
● Decrease in size and spread of malignant Previous mediastinal radiation; Geriatric pa- Mtissue. tients or patients with other chronic debilitating

illness; Pedi: Children (safety not established);
Impaired hepatobiliary function or decreasedmitoxantrone
blood counts (dose reduction required).(mye-toe-zan-trone)
Adverse Reactions/Side EffectsNovantrone
CNS: SEIZURES, headache. EENT: blue-green

Classification sclera, conjunctivitis. Resp: cough, dyspnea.
Therapeutic: antineoplastics CV: CARDIOTOXICITY, arrhythmias, ECG changes.Pharmacologic: antitumor antibiotics

GI: abdominal pain, diarrhea, hepatic toxicity,
nausea, stomatitis, vomiting. GU: blue-greenPregnancy Category D
urine, gonadal suppression, renal failure.
Derm: alopecia, rashes. Hemat: anemia, leu-Indications
kopenia, secondary leukemia, thrombocytope-Acute nonlymphocytic leukemia (ANLL) in
nia. Metab: hyperuricemia. Misc: fever, hyper-adults (with other antineoplastics). Initial che-
sensitivity reactions.motherapy for patients with pain associated with

advanced hormone-refractory prostate cancer. Interactions
Secondary (chronic) progressive, progressive Drug-Drug: � bone marrow depression with
relapsing, or worsening relapsing-remitting other antineoplastics or radiation therapy.
multiple sclerosis (MS). Unlabeled uses: Risk of cardiomyopathy � by previous anthra-
Breast cancer, liver cancer, and non-Hodgkin’s cycline antineoplastics (daunorubicin,
lymphoma. doxorubicin, idarubicin) or mediastinal
Action radiation. May � antibody response to live-
Inhibits DNA synthesis (cell-cycle phase–non- virus vaccines and � risk of adverse re-
specific). Therapeutic Effects: Death of rapid- actions.
ly replicating cells, particularly malignant ones. Route/Dosage
Decreased pain in patients with advanced pros-
tate cancer. Decreased disability and slowed Acute Nonlymphatic Leukemia
progression of MS. IV (Adults): Induction—12 mg/m2/day for 3

days (usually given with cytosine arabinosidePharmacokinetics
100 mg/m2/day for 7 days); if incomplete remis-Absorption: IV administration results in com-
sion occurs, a 2nd induction may be given. Con-plete bioavailability.
solidation—12 mg/m2/day for 2 days (usuallyDistribution: Widely distributed; limited pene-

tration of CSF. given with cytosine arabinoside 100 mg/m2/day

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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for 5 days), given 6 wk after induction with an- ● Monitor for symptoms of gout (� uric acid
other course 4 wk later. levels and joint pain and swelling). Encour-

age patient to drink at least 2 L of fluid perAdvanced Prostate Cancer
day. Allopurinol may be given to decrease se-

IV (Adults): 12–14 mg/m2 single dose as a rum uric acid levels.
short infusion (with corticosteroids).

● Multiple sclerosis: Assess frequency of ex-
acerbations of symptoms of multiple sclerosisMultiple Sclerosis
periodically during therapy.IV (Adults): 12 mg/m2 q 3 mo.

● Lab Test Considerations: Monitor CBC
Availability with differential and platelet count prior to
Injection: 2 mg/ml in 10-, 12.5-, and 15-ml and periodically during therapy. The nadir of
vials. leukopenia usually occurs within 10 days,

and recovery usually occurs within 21 days.NURSING IMPLICATIONS
● Monitor liver function studies (AST, ALT,

LDH, bilirubin) and renal function studiesAssessment
(BUN, creatinine) prior to and periodically● Monitor for hypersensitivity reaction (rash,
during therapy to detect hepatotoxicity andurticaria, bronchospasm, tachycardia, hypo-
nephrotoxicity.tension). If these occur, stop infusion and no-

● May cause � uric acid concentrations. Mon-tify physician. Keep epinephrine, an antihista-
itor periodically during therapy.mine, and resuscitation equipment close by

in the event of an anaphylactic reaction. Potential Nursing Diagnoses
● Monitor for bone marrow depression. Assess Risk for injury (Side Effects)

for bleeding (bleeding gums, bruising, petec- Risk for infection (Side Effects)
hiae, guaiac stools, urine, and emesis) and Disturbed body image (Side Effects)
avoid IM injections and taking rectal temper-

Implementationatures if platelet count is low. Apply pressure
● Solution should be prepared in a biologicto venipuncture sites for 10 min. Assess for

cabinet. Wear gloves, gown, and mask whilesigns of infection during neutropenia. Anemia
handling medication. Discard equipment inmay occur. Monitor for increased fatigue,
designated containers.dyspnea, and orthostatic hypotension.

● Avoid contact with skin. Use Luer-Lok tubing● Monitor intake and output, appetite, and nu-
to prevent accidental leakage. If contact withtritional intake. Assess patient for nausea and
skin occurs, immediately wash skin with soapvomiting. Antiemetics may be administered
and water.prophylactically. Adjust diet as tolerated to

● Clean all spills with an aqueous solution ofhelp maintain fluid and electrolyte balance
and nutritional status. calcium hypochlorite. Mix solution by adding

● Monitor chest x-ray, ECG, echocardiography 5.5 parts (per weight) of calcium hypochlor-
or MUGA, and radionuclide angiography to ite to 13 parts water.
determine ejection fraction prior to and peri- IV Administration
odically during therapy. Multiple sclerosis

● IV: Monitor IV site. If extravasation occurs,patients with baseline left ventricular ejection
discontinue IV and restart at another site. Mi-fraction (LVEF)<50% should not receive mi-
toxantrone is not a vesicanttoxantrone. May cause cardiotoxicity, espe-

● Direct IV: Diluent: Dilute dark blue mitox-cially in patients who have received daunoru-
antrone solution in at least 50 ml of 0.9%bicin or doxorubicin. Assess for rales/
NaCl or D5W. Discard unused solution ap-crackles, dyspnea, edema, jugular vein dis-
propriately. Rate: Administer slowly over attention, ECG changes, arrhythmias, and chest
least 3 min into the tubing of a free-flowing IVpain. Monitor LVEF with echocardiogram or
of 0.9% NaCl or D5W.MUGA if signs of CHF occur and prior to each

● Intermittent Infusion: May be further di-dose in patients with multiple sclerosis. Po-
luted in D5W, 0.9% NaCl, or D5/0.9% NaCltentially fatal CHF may occur during or for
and used immediately. Concentration:months or years after therapy. Risk is greater
0.02-0.5 mg/ml. Rate: Administer over 15–in patients receiving a cumulative dose >140

mg/m2. 30 min.
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● Y-Site Compatibility: allopurinol, amifos- ● Instruct patient not to receive any vaccina-
tions without advice of health care profes-tine, cladribine, etoposide, etoposide phos-
sional.phate, filgrastim, fludarabine, gemcitabine,

● Emphasize need for periodic lab tests to mon-granisetron, linezolid, melphalan, ondanse-
itor for side effects.tron, oxaliplatin, sargramostim, teniposide,

thiotepa, vinorelbine. Evaluation/Desired Outcomes
● Y-Site Incompatibility: amphotericin B ● Decrease in the production and spread of

leukemic cells.cholesteryl sulfate, aztreonam, cefepime,
● Decreased pain in patients with prostatedoxorubicin liposome, lansoprazole, pacli-

cancer.taxel, pemetrexed, piperacillin/tazobactam,
● Decrease in the frequency of relapse (neuro-propofol.

logic dysfunction) in patients with relapsing-
● Additive Compatibility: cyclophospha-

remitting multiple sclerosis.mide, cytarabine, etoposide, fluorouracil, hy-
drocortisone sodium succinate, potassium
chloride. modafinil (mo-daf-i-nil)

● Additive Incompatibility: heparin. Provigil
MPatient/Family Teaching Classification

● Instruct patient to notify health care profes- Therapeutic: central nervous system stim-
sional promptly if fever; chills; cough; ulants
hoarseness; sore throat; signs of infection;

Pregnancy Category Clower back or side pain; painful or difficult
urination; bleeding gums; bruising; petechi-

Indicationsae; blood in stools, urine, or emesis; in-
To improve wakefulness in patients with exces-creased fatigue; dyspnea; or orthostatic hypo-
sive daytime drowsiness due to narcolepsy, ob-tension occurs. Caution patient to avoid structive sleep apnea, or shift work sleep dis-

crowds and persons with known infections. order.
Instruct patient to use soft toothbrush and

Actionelectric razor and to avoid falls. Caution pa-
Produces CNS stimulation. Therapeutic Ef-tient not to drink alcoholic beverages or take
fects: Decreased daytime drowsiness in patientsmedication containing aspirin or NSAIDS; with narcolepsy and obstructive sleep apnea.

may precipitate gastric bleeding. Decreased drowsiness during work in patients
● Instruct patient to notify health care profes- with shift work sleep disorder.

sional if abdominal pain, yellow skin, cough,
Pharmacokineticsdiarrhea, or decreased urine output occurs.
Absorption: Rapidly absorbed; bioavailability

● Inform patient that medication may cause the
unknown.urine and sclera to turn blue-green. Distribution: Well distributed; moderately

● Instruct patient to inspect oral mucosa for (60%) bound to plasma proteins.
redness and ulceration. If mouth sores occur, Metabolism and Excretion: Highly (90%)
advise patient to use sponge brush and rinse metabolized by the liver; <10% eliminated un-
mouth with water after eating and drinking. changed.
Topical agents may be used if pain interferes Half-life: 15 hr.
with eating. Stomatitis pain may require treat-

TIME/ACTION PROFILE (blood levels)ment with opioid analgesics.
● Discuss with patient the possibility of hair ROUTE ONSET PEAK DURATION

loss. Explore coping strategies.
PO rapid 2–4 hr 24 hr

● Advise patient that, although mitoxantrone
may cause infertility, contraception during Contraindications/Precautions
therapy is necessary because of possible tera- Contraindicated in: Hypersensitivity; History
togenic effects. of left ventricular hypertrophy or ischemic ECG

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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changes, chest pain, arrhythmia, or other signif- ● Lab Test Considerations: May cause ele-
vated liver enzymes.icant manifestations of mitral valve prolapse in

association with CNS stimulant use. Potential Nursing Diagnoses
Use Cautiously in: History of MI or unstable Disturbed thought process (Side Effects)
angina; Severe hepatic impairment with or with- Deficient knowledge, related to medication reg-
out cirrhosis (dosage reduction recommend- imen (Patient/Family Teaching)
ed); Concurrent use of MAO inhibitors; Geriat-

Implementationric patients (lower doses may be necessary);
● PO: Administer as a single dose in the morn-Pregnancy, lactation, or children <16 yr (safety

ing for patients with narcolepsy or obstructivenot established).
sleep apnea. Administer 1 hour before the

Adverse Reactions/Side Effects start of work shift for patients with shift work
CNS: headache, amnesia, anxiety, cataplexy, sleep disorder.
confusion, depression, dizziness, insomnia, Patient/Family Teaching
nervousness. EENT: rhinitis, abnormal vision,

● Instruct patient to take medication as di-
amblyopia, epistaxis, pharyngitis. Resp: dysp- rected.
nea, lung disorder. CV: arrhythmias, chest pain,

● Medication may impair judgment. Advise pa-
hypertension, hypotension, syncope, vasodila- tient to use caution when driving or during
tion. GI: nausea, abnormal liver function, an- other activities requiring alertness.
orexia, diarrhea, gingivitis, mouth ulcers, thirst,

● Nonhormonal methods of contraception
vomiting. GU: abnormal ejaculation, albumin- should be used during and for 1 month fol-
uria, urinary retention. Derm: dry skin, herpes lowing discontinuation of therapy. Instruct
simplex. Endo: hyperglycemia. Hemat: eosino- patient to notify health care professional
philia. MS: joint disorder, neck pain. Neuro: promptly if pregnancy is planned or suspect-
ataxia, dyskinesia, hypertonia, paresthesia, ed or if breastfeeding.
tremor. Misc: infection. ● Instruct patient to avoid taking other pre-

scription or OTC medication without consult-Interactions
ing health care professional. If alcohol isDrug-Drug: May decrease the metabolism and
used during therapy, intake should be limitedincrease the effects of diazepam, phenytoin,
to moderate amounts.propranolol, or tricyclic antidepressants

● Instruct patient to notify physician if rash,(dosage adjustments may be necessary). May
hives, or other allergic reactions occur.increase metabolism and decrease effects of

hormonal contraceptives, cyclosporine, Evaluation/Desired Outcomes
and theophylline (dosage adjustments or ad- ● Decrease in narcoleptic symptoms and an en-
ditional methods of contraception may be nec- hanced ability to stay awake.
essary).
Drug-Natural Products: Use with caffeine- moexipril, See ANGIOTENSIN-
containing herbs (cola nut, guarana, mate, CONVERTING ENZYME (ACE)
tea, coffee) may increase stimulant effect. INHIBITORS.
Route/Dosage
PO (Adults): 200 mg/day as a single dose.

mometasone, See CORTICOSTEROIDSHepatic Impairment
(INHALATION), CORTICOSTEROIDSPO (Adults): Severe hepatic impairment—
(NASAL), CORTICOSTEROIDS100 mg/day as a single dose.
(TOPICAL/LOCAL).

Availability
Tablets: 100 mg, 200 mg. Cost: 100 mg
$176.99/30, 200 mg $269.97/30.

MONOAMINE OXIDASE
NURSING IMPLICATIONS (MAO) INHIBITORS

isocarboxazidAssessment
(eye-soe-kar-boks-a-zid)● Observe and document frequency of narco-

leptic episodes. Marplan
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disease; Uncontrolled hypertension; Cerebro-phenelzine (fen-el-zeen)
vascular disease; Pheochromocytoma; CHF;Nardil History of severe or frequent headache; Patients

tranylcypromine undergoing elective surgery requiring anesthe-
(tran-ill-sip-roe-meen) sia (should be discontinued at least days before
Parnate surgery); Concurrent meperidine, SSRI antide-

pressants, SSNRI antidepressants, tricyclic anti-Classification
depressants, tetracyclic antidepressants, nefa-Therapeutic: antidepressants
zodone, trazodone, procarbazine, selegilene,Pharmacologic: monamine oxidase (MAO)
linezolid, carbamazepine, cyclobenzaprine, bu-inhibitors
propion, buspirone, sympathomimetics, dex-

Pregnancy Category C tromethorphan, narcotics, alcohol, anesthetics,
diuretics, tryptophan, or antihistamines; Exces-

Indications sive consumption of caffeine; Concurrent use of
Depression in patients who have failed other food containing high concentrations of tyramine
modes of therapy (tricyclic antidepressants, (see Appendix L); Lactation: Safety not estab-
SSRIs, SSNRIs, or electroconvulsive therapy). lished; Pedi: Children <16 yr (isocarboxazid
Unlabeled uses: Treatment-resistant depres- Monly; safety and effectiveness not established).
sion, panic disorder, social anxiety disorder Use Cautiously in: Patients who may be suici-
(social phobia). dal or have a history of drug dependency; Schiz-

ophrenia; Bipolar disorder; Diabetes mellitusAction
(� risk of hypoglycemia); Hyperthyroidism;Inhibit the enzyme monoamine oxidase, result-
Seizure disorders; OB, Lactation: Safety not es-ing in an accumulation of various neurotrans-
tablished. Discontinue drug or bottle-feed.;mitters (dopamine, epinephrine, norepineph-
Pedi: Safe use in children/adolescents not estab-rine, and serotonin) in the body. Therapeutic

Effects: Improved mood in depressed patients. lished. May � risk of suicide attempt/ideation
especially during first early treatment or dosePharmacokinetics
adjustments; risk may be greater in children orAbsorption: Phenelzine—well absorbed from
adolescents. Geri: � risk of adverse reactions.the GI tract; isocarboxazid and tranylcypro-

mine—unknown. Adverse Reactions/Side Effects
Distribution: Phenelzine and tranylcypro- CNS: SEIZURES, dizziness, headache, anxiety, atax-
mine—cross the placenta and enter breast ia, confusion, drowsiness, euphoria, insomnia,
milk; isocarboxazid—unknown. restlessness, tremor, weakness. EENT: blurred
Metabolism and Excretion: Phenelzine— vision, glaucoma, nystagmus. CV: HYPERTENSIVE
metabolized by the liver and excreted in urine as CRISIS, arrhythmias, edema, orthostatic hypoten-
metabolites and unchanged drug; isocarboxa- sion. GI: diarrhea, weight gain, abdominal pain,
zid and tranylcypromine—unknown. anorexia, constipation, dry mouth, liver enzyme
Half-life: Phenelzine—12 hr; tranylcypro- elevation, nausea, vomiting. GU: dysuria, sexual
mine—90–190 min; isocarboxazid—un- dysfunction, urinary incontinence, urinary re-
known. tention. Derm: pruritis, rashes. Endo: hypogly-

cemia. MS: arthralgia. Neuro: paresthesia.TIME/ACTION PROFILE (antidepressant
effect) Interactions

Drug-Drug: Serious, potentially fatal adverse
ROUTE ONSET PEAK DURATION reactions may occur with concurrent use of oth-
Isocarboxazid unknown 3–6 wk unknown er antidepressants (SSRIs, SSNRIs, bupro-
Phenelzine 2–4 wk 3–6 wk 2 wk prion, tricyclics, tetracyclics, nefazodone,
Tranylcy- 2 days–3 wk 2–3 wk 3–5 days

trazodone), carbamazepine, cyclobenza-promine
prine, sibutramine, linezolid, procarba-
zine, or selegiline. Avoid using within 2 wk ofContraindications/Precautions
each other (wait 5 wk from end of fluoxetineContraindicated in: Hypersensitivity; Liver

disease; Severe renal disease; Cardiovascular therapy). Hypertensive crisis may occur with

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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amphetamines, methyldopa, levodopa, 10 mg/day, at 1–3 wk intervals, up to 60 mg/
dopamine, epinephrine, norepinephrine, day.
methylphenidate, reserpine, or vasocon- Availability
strictors . Hypertension or hypotension, coma,

Isocarboxazidseizures, respiratory depression, and death may
Tablets: 10 mg.occur with meperidine (avoid using within 2–

3 wk of MAO inhibitor therapy). Concurrent use Phenelzine
with dextromethorphan may produce psy- Tablets: 15 mg.
chosis or bizarre behavior. Hypertension may Tranylcypromineoccur with concurrent use of buspirone; avoid Tablets: 10 mg.using within 10 days of each other. Additive hy-
potension may occur with antihypertensives, NURSING IMPLICATIONS
spinal anesthesia, opioids, or
barbiturates. Additive hypoglycemia may oc- Assessment
cur with insulins or oral hypoglycemic ● Assess mental status (orientation, mood, be-
agents. Risk of seizures may be � with trama- havior) and anxiety level frequently. Assess
dol. for suicidal tendencies, especially during ear-
Drug-Natural Products: Serious, potentially ly therapy. Restrict amount of drug available
fatal adverse effects (serotonin syndrome) may to patient.
occur with concomitant use of St. John’s wort ● Monitor blood pressure and pulse before and
and SAMe. Hypertensive crises may occur with frequently during therapy. Report significant
large amounts of caffeine-containing herbs changes promptly. Headache is often first
(cola nut, guarana, malt, coffee, tea). In- symptom of a hypertensive crisis.
somnia, headache, tremor, hypomania may oc- ● Monitor intake and output ratios and daily
cur with ginseng. Hypertensive crises, disori- weight. Assess patient for urinary retention.
entation, and memory impairment may occur ● Monitor weight and BMI initially and
with tryptophan or supplements containing ty- throughout treatment.
rosine or phenylalanine. ● For overweight/obese individuals, moitor
Drug-Food: Hypertensive crisis may occur fasting blood sugar and cholesterol levels.
with ingestion of foods containing high concen- ● Lab Test Considerations: Assess hepatic
trations of tyramine (see Appendix L). Con- function periodically during prolonged or
sumption of foods or beverages with high caf- high-dose therapy.
feine content increases the risk of hypertension ● Monitor serum glucose closely in diabetic pa-
and arrhythmias. tients; hypoglycemia may occur.

● Toxicity and Overdose: Concurrent in-Route/Dosage
gestion of tyramine-rich foods and many

Isocarboxazid medications may result in a life-threatening
PO (Adults and Children ≥16 yr): 10 mg hypertensive crisis. Signs and symptoms of
twice daily; may be � every 2–4 days by 10 mg, hypertensive crisis include chest pain, tachy-
up to 40 mg/day by the end of the first wk, then cardia, severe headache, nausea, vomiting,
may � by up to 20 mg every wk, up to 60 mg/ photosensitivity, neck stiffness, sweating, and
day in 2–4 divided doses. After optimal re- enlarged pupils. Treatment includes IV phen-
sponse is obtained, dose should be slowly de- tolamine or a single dose of oral calcium
creased to lowest effective amount (40 mg/day channel blocker (nifedipine). Symptoms of
or less). overdose include anxiety, irritability, tachy-

cardia, hypertension or hypotension, respira-Phenelzine
tory distress, dizziness, drowsiness, halluci-

PO (Adults): 15 mg 3 times daily; � to 60–90 nations, confusion, seizures, sluggish
mg/day in divided doses; after maximal benefit reflexes, fever, and diaphoresis. Treatment
achieved, gradually reduce to smallest effective includes induction of vomiting or gastric la-
dose (15 mg/day or every other day). vage and supportive therapy as symptoms

arise.Tranylcypromine
Potential Nursing DiagnosesPO (Adults): 30 mg/day in 2 divided doses

(morning and afternoon); after 2 wk can � by Ineffective coping (Indications)
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Ineffective therapeutic regimen management ● Instruct patient to consult with health care
professional before taking any new Rx, OTC,(Patient/Family Teaching)
or herbal product.Risk for falls (Side Effects)

● Advise patient to notify health care profes-Imbalanced nutrition: more than body require-
sional if dry mouth, urinary retention, or con-ments (Side Effects)
stipation occurs. Frequent rinses, good oralSexual dysfunction (Side Effects)
hygiene, and sugarless candy or gum may di-Impaired oral mucous membrane (Side Effects)
minish dry mouth. An increase in fluid intake,Implementation
fiber, and exercise may prevent constipation.

● Do not administer these medications in the
● Advise patient to notify health care profes-evening because the psychomotor stimulating

sional of medication regimen before treat-effects may cause insomnia or other sleep
ment or surgery. If possible, therapy shoulddisturbances.
be discontinued at least 2 wk before surgery.

● PO: Tablets may be crushed and mixed with
● Instruct patient to carry identification de-food or fluids for patients with difficulty swal-

scribing medication regimen at all times.lowing.
● Emphasize the importance of participation in

Patient/Family Teaching psychotherapy to improve coping skills. Refer
M● Instruct patient to take medication as direct- for ophthalmic testing periodically during

ed. Take missed doses if remembered within long-term therapy.
2 hr; otherwise, omit and return to regular ● Advise patient of possibility of weight gain and
dosage schedule. Do not discontinue abruptly cholesterol elevation and recommend appro-
as withdrawal symptoms (nausea, vomiting, priate nutritional, weight, or medical man-
malaise, nightmares, agitation, psychosis, sei- agement.
zures) may occur. ● Refer patient/family to local support group.

● Caution patient to avoid alcohol, CNS depres- Evaluation/Desired Outcomes
sants, OTC drugs, and foods or beverages

● Improved mood in depressed patients.
containing tyramine (see Appendix L) or ex-

● Increased sense of well-being.
cessive caffeine during and for at least 2 wk

● Decreased anxiety.
after therapy has been discontinued; they may

● Increased appetite.
precipitate a hypertensive crisis. Instruct pa-

● Improved energy level.
tient to notify health care professional imme-

● Improved sleep.
diately if symptoms of hypertensive crisis

● Patients may require 3–6 wk of therapy be-
(e.g. severe headache, palpitations, chest or fore therapeutic effects of medication are
throat tightness, sweating, dizziness, neck seen.
stiffness, nausea, or vomiting) develop.

● Instruct parents or guardians of children to
contact health care professional if child ex- montelukast
hibits any suicidal thoughts or behaviors (e.g. (mon-te-loo-kast)
worsening depression, new or worsening Singulair
anxiety, agitation, panic attacks, insomnia,

Classificationnew or worsening irritability, violent behav-
Therapeutic: allergy, cold, and coughior, impulsive actions, excessive talking, un- remedies, bronchodilators

usual changes in mood or behavior). Pharmacologic: leukotriene antagonists
● May cause dizziness or drowsiness. Caution

Pregnancy Category Bpatient to avoid driving and other activities re-
quiring alertness until response to medica-
tion is known. Indications

● Caution patient to change positions slowly to Prevention and chronic treatment of asthma.
minimize orthostatic hypotension. Geriatric Management of seasonal allergic rhinitis. Pre-
patients are at increased risk for this side vention of exercise-induced bronchoconstric-
effect. tion in patients 15 yr and older.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action Route/Dosage
Antagonizes the effects of leukotrienes, which Asthma and Allergic Rhinitismediate the following: Airway edema, Smooth

PO (Adults and Children ≥14 yr): 10 mgmuscle constriction, Altered cellular activity.
once daily.Result is decreased inflammatory process,
PO (Children 6–14 yr): 5 mg once daily (aswhich is part of asthma and allergic rhinitis.
chewable tablet).Therapeutic Effects: Decreased frequency
PO (Children 2–5 yr): 4 mg once daily (asand severity of acute asthma attacks. Decreased
chewable tablet or granules).severity of allergic rhinitis. Decreased attacks of
PO (Children 6–23 months): 4 mg once dai-exercise-induced bronchoconstriction.
ly (as oral granules).

Pharmacokinetics
Exercise-Induced Bronchoconstriction (EIB)Absorption: Rapidly absorbed (63–73%) fol-

lowing oral administration. PO (Adults and Children ≥15 yrs): 10 mg at
Distribution: Unknown. least 2 hrs before exercise. Do not take within
Protein Binding: 99%. 24 hrs of another dose; if taking daily doses, do

not take dose for EIB.Metabolism and Excretion: Mostly metabo-
lized by the liver (by P450 3A4 and 2C9 enzyme Availability
systems); metabolites eliminated in feces via Tablets: 10 mg. Cost: $302.99/90. Chewable
bile; negligible renal excretion. tablets (cherry flavor): 4 mg, 5 mg. Cost: 4
Half-life: 2.7–5.5 hr. mg $294.97/90, 5 mg $305.97/90. Oral gran-

ules: 4 mg/packet in 30-packet cartons. Cost:TIME/ACTION PROFILE (improved symp-
$110.00/carton.toms of asthma)

NURSING IMPLICATIONSROUTE ONSET PEAK† DURATION

AssessmentPO within 24 hr 3–4 hr 24 hr
(swallow) ● Assess lung sounds and respiratory function

PO (chew) within 24 hr 2–2.5 hr 24 hr prior to and periodically throughout therapy.
● Assess allergy symptoms (rhinitis, conjuncti-†Blood levels

vitis, hives) before and periodically through-Contraindications/Precautions out therapy.
Contraindicated in: Hypersensitivity; Lac-

● Lab Test Considerations: May cause �
tation. AST and ALT concentrations.
Use Cautiously in: Acute attacks of asthma;

Potential Nursing DiagnosesPhenylketonuria (chewable tablets contain as-
Ineffective airway clearance (Indications)partame); Hepatic impairment (may need lower

doses); Reduction of corticosteroid therapy Implementation
(may increase the risk of eosinophilic condi- ● Doses of inhaled corticosteroids may be
tions); Pregnancy, lactation, or children <1 yr gradually decreased with supervision of
(safety not established). health care professional; do not discontinue

abruptly.Adverse Reactions/Side Effects
● PO: For asthma, administer once daily in theCNS: fatigue, headache, weakness. EENT: otitis

evening. For allergic rhinitis, may be adminis-(children), sinusitis (children). Resp: cough,
tered at any time of day.rhinorrhea. GI: abdominal pain, diarrhea (chil-

● Administer granules directly into mouth ordren), dyspepsia, nausea (children), increased
mixed in a spoonful of cold or room tempera-liver enzymes. Derm: rash. Misc: eosinophilic ture foods (use only applesauce, mashed car-conditions (including CHURG-STRAUSS SYNDROME), rots, rice, or ice cream). Do not open packet

fever. until ready to use. After opening packet,
Interactions administer full dose within 15 min. Do not
Drug-Drug: Drugs which induce the CYP450 store mixture. Discard unused portion. Do
enzyme system (phenobarbital and not dissolve granules in fluid, but fluid may be
rifampin) may decrease the effects of monte- taken following administration. Granules may
lukast. be administered without regard to meals.
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Patient/Family Teaching while producing generalized CNS depression.
● Instruct patient to take medication daily in the Therapeutic Effects: Decrease in severity of

evening, even if not experiencing symptoms pain.
of asthma. Do not double doses. Do not dis- Pharmacokineticscontinue therapy without consulting health Absorption: Variably absorbed (about 30%)care professional.

following oral administration. More reliably ab-
● Instruct patient not to discontinue or reduce

sorbed from rectal, subcut, and IM sites. Fol-other asthma medications without consulting
lowing epidural administration, systemic ab-health care professional.
sorption and absorption into the intrathecal

● Advise patient that montelukast is not used to
space via the meninges occurs.treat acute asthma attacks, but may be contin-
Distribution: Widely distributed. Crosses theued during an acute exacerbation. Patient
placenta; enters breast milk in small amounts.should carry rapid-acting therapy for bron-
Protein Binding: Premature infants: <20%;chospasm at all times. Advise patient to notify
Adults: 35%.health care professional if more than the
Metabolism and Excretion: Mostly metabo-maximum number of short-acting broncho-
lized by the liver. Active metabolites excreted re-dilator treatments prescribed for a 24-hr pe-
nally.riod are needed. MHalf-life: Premature neonates: 10–20 hr; Neo-Evaluation/Desired Outcomes nates: 7.6 hr; Infants 1–3 mo: 6.2 hr; Children 6

● Prevention of and reduction in symptoms of mo–2.5 yr: 2.9 hr; Children 3–6 yr: 1–2 hr;asthma. Children 6–19 yr with sickle cell disease: 1.3 hr;
● Decrease in severity of allergic rhinitis. Adults: 2–4 hr.
● Prevention of exercise-induced bronchocon-

striction. TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATIONHIGH ALERT
PO unknown 60 min 4–5 hrmorphine (mor-feen) PO-ER, SR unknown 3–4 hr 8–24 hr
IM 10–30 min 30–60 min 4–5 hrAstramorph, Astramorph PF,
Subcut 20 min 50–90 min 4–5 hrAvinza, Duramorph, DepoDur,
Rect unknown 20–60 min 3–7 hr

�Epimorph, Infumorph, Kadian, IV rapid 20 min 4–5 hr
�M-Eslon, �Morphine H.P, Epidural 6–30 min 1 hr up to 24 hr

(48 hr for�Morphitec, �M.O.S, �M.O.S.-
liposomalS.R, MS, MS Contin, �MS•IR,
injection)MSIR, MSO4, OMS Concentrate, IT rapid (min) unknown up to 24 hr

Oramorph SR, RMS, Roxanol,
Roxanol Rescudose, Roxanol-T, Contraindications/Precautions
�Statex Contraindicated in: Hypersensitivity; Some

products contain tartrazine, bisulfites, or alco-Classification
hol and should be avoided in patients withTherapeutic: opioid analgesics
known hypersensitivity.Pharmacologic: opioid agonists
Use Cautiously in: Head trauma; Increased

Schedule II intracranial pressure; Severe renal, hepatic, or
pulmonary disease; Hypothyroidism; Adrenal

Pregnancy Category C insufficiency; History of substance abuse; Geri:
Geriatric or debilitated patients (dose reduction

Indications suggested); Undiagnosed abdominal pain; Pros-
Severe pain. Pulmonary edema. Pain associated tatic hyperplasia; Patients undergoing proce-
with MI. dures that rapidly decrease pain (cordotomy,

radiation); long-acting agents should be discon-Action
tinued 24 hr before and replaced with short-act-Binds to opiate receptors in the CNS. Alters the

perception of and response to painful stimuli ing agents; OB: Pregnancy or lactation (avoid

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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chronic use; has been used during labor but exceed 1600 mg/day because of fumaric acid in
formulation.may cause respiratory depression in the new-
PO, Rect (Adults and Children <50 kg):born); Pedi: Children <18 yr (epidural liposo-
Usual starting dose for moderate to severemal injection only-not recommended); Neo-
pain in opioid-naive patients—0.3 mg/kg qnates and infants <3 mo (more susceptible to
3–4 hr initially.respiratory depression); Neonates (oral solu-
PO (Children >1 mo): Prompt-release tab-tion contains sodium benzoate which can cause
lets and solution—0.2–0.5 mg/kg/dose q 4–6potentially fatal gasping syndrome).
hr as needed. Controlled-release tablet—0.3–Adverse Reactions/Side Effects
0.6 mg/kg/dose q 12 hr.CNS: confusion, sedation, dizziness, dysphoria,
IM, IV, Subcut (Adults ≥50 kg): Usual start-euphoria, floating feeling, hallucinations, head- ing dose for moderate to severe pain inache, unusual dreams. EENT: blurred vision, opioid-naive patients—4–10 mg q 3–4 hr.diplopia, miosis. Resp: RESPIRATORY DEPRESSION. MI—8–15 mg, for very severe pain additionalCV: hypotension, bradycardia. GI: constipation, smaller doses may be given every 3–4 hr.nausea, vomiting. GU: urinary retention. Derm: IM, IV, Subcut (Adults and Children <50flushing, itching, sweating. Misc: physical de- kg): Usual starting dose for moderate to se-

pendence, psychological dependence, toler- vere pain in opioid-naive patients—0.05–
ance. 0.2 mg/kg q 3–4 hr, maximum: 15 mg/dose.
Interactions IM, IV, Subcut (Neonates): 0.05 mg/kg q 4–8
Drug-Drug: Use with extreme caution in pa- hr, maximum dose: 0.1 mg/kg. Use preserva-
tients receiving MAO inhibitors within 14 days tive-free formulation.
prior (may result in unpredictable, severe reac- IV, Subcut (Adults): Continuous infusion—
tions—� initial dose of morphine to 25% of 0.8–10 mg/hr; may be preceded by a bolus of
usual dose). � CNS depression with alcohol, 15 mg (infusion rates vary greatly; up to 400
sedative/hypnotics, clomipramine, barbi- mg/hr have been used).
turates, tricyclic antidepressants, and anti- IV, Subcut (Children >1 mo): Continuous
histamines. Administration of partial-antag- infusion, postoperative pain—0.01–0.04
onist opioid analgesics may precipitate mg/kg/hr. Continuous infusion, sickle cell or
opioid withdrawal in physically dependent pa- cancer pain—0.02–2.6 mg/kg/hr.
tients. Buprenorphine, nalbuphine, butor- IV (Neonates): Continuous infusion—
phanol, or pentazocine may � analgesia. 0.01–0.03 mg/kg/hr.
May � the anticoagulant effect of warfarin. Epidural: (Adults): Intermittent injec-
Cimetidine � metabolism and may � effects. tion—5 mg/day (initially); if relief is not ob-
Epidural test dose of lidocaine/epinephrine may tained at 60 min, 1–2 mg increments may be
alter release of liposomal injection. made; (total dose not to exceed 10 mg/day.
Drug-Natural Products: Concomitant use of Continuous infusion—2–4 mg/24 hr; may in-
kava kava, valerian or chamomile can � crease by 1–2 mg/day (up to 30 mg/day); sin-
CNS depression. gle-dose extended-release liposomal injec-

tion—lower extremity orthopedic surgery: 15Route/Dosage
mg, lower abdominal/pelvic surgery: 10–15Larger doses may be required during chronic
mg, cesarean section:10 mg. Use preservative-therapy.
free formulation.PO, Rect (Adults ≥50 kg): Usual starting
Epidural: (Children >1 mo): 0.03–0.05 mg/dose for moderate to severe pain in opioid-
kg, maximum dose: 0.1 mg/kg or 5 mg/24 hr.naive patients—30 mg q 3–4 hr initially or
Use preservative-free formulation.once 24-hr opioid requirement is determined,
IT (Adults): 0.2–1 mg. Use preservative-freeconvert to controlled, extended or sustained-re-
formulation.lease morphine by administering total daily oral

morphine dose every 24 hr (as Kadian or Avin- Availability (generic available)
za ), 50% of the total daily oral morphine dose Soluble tablets: 10 mg, 15 mg, 30 mg. Tab-
every 12 hr (as Oramorph SR, Kadian, MS Con- lets: 15 mg, 30 mg. Cost: MSIR—15 mg
tin ), or 33% of the total daily oral morphine $18.32/100, 30 mg $31.22/100. Extended
dose every 8 hr (as MS Contin ). See equianal- (controlled, sustained)-release tablets: 15
gesic chart, Appendix J. Avinza dose should not mg, 30 mg, 60 mg, 100 mg, 200 mg. Cost: MS
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Contin—15 mg $99.63/100, 30 mg $189.34/ drug infused each hour by continuous in-
fusion.100, 60 mg $369.44/100, 100 mg $546.99/

● Patients taking sustained-release morphine100, 200 mg $1001.71/100; Oramorph SR—
may require additional short-acting opioid15 mg $90.03/100, 30 mg $171.09/100, 60 mg
doses for breakthrough pain. Doses should$333.83/100, 100 mg $511.24/100. Sus-
be equivalent to 10–20% of 24 hr total andtained-release capsules (Kadian): 10 mg,
given every 2 hr as needed.20 mg, 30 mg, 50 mg, 60 mg, 80 mg, 200 mg.

● An equianalgesic chart (see Appendix J)Cost: Kadian—20 mg $105.49/60, 30 mg
should be used when changing routes or$119.00/60, 50 mg $223.05/60, 60 mg
when changing from one opioid to another.$227.39/60, 100 mg $383.80/60. Extended-

● High Alert: Assess level of consciousness,release capsules (Avinza): 30 mg, 60 mg, 90
blood pressure, pulse, and respirations be-mg, 120 mg. Cost: Avinza—30 mg $231.00/
fore and periodically during administration.100, 60 mg $445.00/100, 90 mg $675.00/100,
If respiratory rate is <10/min, assess level of120 mg $790.00/100. Oral solution (Roxa-
sedation. Physical stimulation may be suffi-nol-T—20 mg/ml fruit and mint flavor;
cient to prevent significant hypoventilation.also unflavored): 10 mg/5 ml, 20 mg/5 ml,
Subsequent doses may need to be decreased100 mg/5 ml, �2 mg/ml, �4 mg/ml, 20 mg/ml
by 25–50%. Initial drowsiness will diminish M(concentrate). Cost: Roxanol—20 mg/ml
with continued use. Geri: Assess geriatric pa-$20.76/30 ml. Rectal suppositories: 5 mg, 10
tients frequently; older adults are more sensi-mg, 20 mg, 30 mg. Solution for IM, subcut,
tive to the effects of opioid analgesics and mayIV injection: 1 mg/ml, 2 mg/ml, 4 mg/ml, 5
experience side effects and respiratory com-mg/ml, 8 mg/ml, 10 mg/ml, 15 mg/ml, 25 mg/
plications more frequently. Pedi: Assess pedi-ml, 50 mg/ml. Solution for epidural, IV in-
atric patient frequently; children are morejection (preservative-free): 0.5 mg/ml, 1
sensitive to the effects of opioid analgesicsmg/ml. Solution for epidural or IT use
and may experience respiratory complica-(continuous microinfusion device; preser-
tions, excitability and restlessness more fre-vative-free): 10 mg/ml in 20-ml vial, 25 mg/ml
quently.in 20-ml vial. Extended-release liposome

● Prolonged use may lead to physical and psy-injection for epidural use: 10 mg/ml in 1–,
chological dependence and tolerance. This2.5– and 2-ml vials. Solution for IV injection
should not prevent patient from receiving ad-(PCA device): 1 mg/ml, 2 mg/ml, 3 mg/ml, 5
equate analgesia. Most patients who receivemg/ml.
morphine for pain do not develop psycholog-
ical dependence. Progressively higher dosesNURSING IMPLICATIONS
may be required to relieve pain with long-

Assessment term therapy.
● Assess type, location, and intensity of pain ● Assess bowel function routinely. Institute pre-

prior to and 1 hr following PO, subcut, IM, vention of constipation with increased intake
and 20 min (peak) following IV administra- of fluids and bulk and with laxatives to mini-
tion. When titrating opioid doses, increases of mize constipating effects. Administer stimu-
25–50% should be administered until there lant laxatives routinely if opioid use exceeds
is either a 50% reduction in the patient’s pain 2–3 days, unless contraindicated.
rating on a numerical or visual analogue ● Lab Test Considerations: May � plasma
scale or the patient reports satisfactory pain amylase and lipase levels.
relief. When titrating doses of short-acting ● Toxicity and Overdose: If an opioid an-
morphine, a repeat dose can be safely admin- tagonist is required to reverse respiratory de-
istered at the time of the peak if previous dose pression or coma, naloxone (Narcan) is the
is ineffective and side effects are minimal. antidote. Dilute the 0.4-mg ampule of nalox-

● Patients on a continuous infusion should have one in 10 ml of 0.9% NaCl and administer 0.5
additional bolus doses provided every 15–30 ml (0.02 mg) by direct IV push every 2 min.
min, as needed, for breakthrough pain. The For children and adults weighing <40 kg, di-
bolus dose is usually set to the amount of lute 0.1 mg of naloxone in 10 ml of 0.9% NaCl

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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for a concentration of 10 mcg/ml and admin- crush, break, dissolve or chew (could result
ister 0.5 mcg/kg every 2 min. Titrate dose to in rapid release and absorption of a potential-
avoid withdrawal, seizures, and severe pain. ly toxic dose).

● Kadian and Avinza capsules may be openedPotential Nursing Diagnoses
and the pellets sprinkled onto applesauce im-Acute pain (Indications)
mediately prior to administration. PatientsDisturbed sensory perception (visual, auditory)
should rinse mouth and swallow to assure in-(Side Effects)
gestion of entire dose. Pellets should not beRisk for injury (Side Effects)
chewed, crushed, or dissolved. Kadian cap-

Implementation sules may also be opened and sprinkled on
● High Alert: Do not confuse morphine with approximately 10 ml of water and flushed

hydromorphone or meperidine—errors while swirling through a pre-wetted 16
have resulted in death. Other errors associ- French gastrostomy tube fitted with a funnel
ated with morphine include overdose and in- at the port end. Additional water should be
fusion pump miscalculations. Consider pa- used to transfer and flush any remaining pel-
tients’ previous analgesic use and current lets. Kadian should not be administered via a
requirements, but clarify doses that greatly nasogastric tube.
exceed normal range. Have second practi-

● Rect: MS Contin and Oramorph SR have
tioner independently check original order, been administered rectally.
dose calculations and infusion pump settings.

● IM, Subcut: Use IM route for repeated
Pedi: Use only preservative-free formulations doses, because morphine is irritating to sub-
in neonates, and for epidural and intrathecal cut tissues.
routes in all patients. Medication errors with

IV Administrationopioid analgesics are common in the pediat-
● IV: Solution is colorless; do not administerric population and include misinterpretation

discolored solution.or miscalculation of doses and use of inap-
● Direct IV: Diluent: Dilute with at least 5 mlpropriate measuring devices.

of sterile water or 0.9% NaCl for injection.● Explain therapeutic value of medication prior
Concentration: 0.5–5 mg/ml. Rate: Highto administration to enhance the analgesic
Alert: Administer 2.5–15 mg over 5 min.effect.
Rapid administration may lead to increased● Regularly administered doses may be more
respiratory depression, hypotension, and cir-effective than prn administration. Analgesic is
culatory collapse.more effective if given before pain becomes

● Continuous Infusion: Diluent: May besevere.
added to D5W, D10W, 0.9% NaCl, 0.45%● Coadministration with nonopioid analgesics

may have additive analgesic effects and may NaCl, Ringer’s or LR, dextrose/saline solu-
permit lower doses. tion, or dextrose/Ringer’s or LR. Concen-

● When transferring from other opioids or oth- tration: 0.1–1 mg/ml or greater for contin-
er forms of morphine to extended-release uous infusion. Rate: Administer via infusion
tablets, administer a total daily dose of oral pump to control the rate. Dose should be ti-
morphine equivalent to previous daily dose trated to ensure adequate pain relief without
(see Appendix J) and divided every 8 hr (MS excessive sedation, respiratory depression,
Contin), every 12 hr (Kadian, MS Contin, Ora- or hypotension. May be administered via pa-
morph SR), every 24 hr (Kadian or Avinza). tient-controlled analgesia (PCA) pump.

● Morphine should be discontinued gradually ● Syringe Compatibility: atropine, bupiva-
to prevent withdrawal symptoms after long- caine, cimetidine, diphenhydramine, droper-
term use. idol, glycopyrrolate, hydroxyzine, ketamine,

● PO: Doses may be administered with food or metoclopramide, midazolam, milrinone, on-
milk to minimize GI irritation. dansetron, perphenazine, ranitidine, scopol-

● Administer oral solution with properly cali- amine.
brated measuring device; may be diluted in a ● Syringe Incompatibility: pantoprazole,
glass of fruit juice just prior to administration thiopental.
to improve taste. ● Y-Site Compatibility: aldesleukin, allopuri-

● Extended-release and controlled-release tab- nol, amifostine, amikacin, aminophylline,
lets should be swallowed whole; do not amiodarone, ampicillin, ampicillin/sulbac-
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Patient/Family Teachingtam, amsacrine, argatroban, atenolol, atracu-
● Instruct patient how and when to ask for painrium, atropine, aztreonam, bivalirudin, bu-

medication.metanide, calcium chloride, cefazolin,
● High Alert: Instruct family not to administercefotaxime, cefoxitin, ceftazidime, ceftizox-

PCA doses to the sleeping patient. Overmedi-ime, ceftriaxone, cefuroxime, chlorampheni-
cation, sedation, and respiratory depressioncol, cisatracurium, cisplatin, cladribine, clin-
can result.damycin, cyclophosphamide, cytarabine,

● May cause drowsiness or dizziness. Cautiondexamethasone sodium phosphate, di-
patient to call for assistance when ambulatingazepam, digoxin, diltiazem, diphenhydra- or smoking and to avoid driving or other ac-mine, dobutamine, docetaxel, dopamine, tivities requiring alertness until response to

doxorubicin, doxycycline, enalaprilat, epi- medication is known.
nephrine, erythromycin lactobionate, esmo-

● Advise patient to change positions slowly to
lol, etomidate, etoposide phosphate, famoti- minimize orthostatic hypotension.
dine, fenoldopam, fentanyl, filgrastim,

● Caution patient to avoid concurrent use of al-
fluconazole, fludarabine, foscarnet, gemcita- cohol or other CNS depressants with this
bine, gentamicin, granisetron, haloperidol, medication.
heparin, hydrocortisone sodium succinate, ● Encourage patients who are immobilized or M
hydromorphone, insulin, kanamycin, ketoro- on prolonged bedrest to turn, cough, and
lac, labetalol, levofloxacin, lidocaine, linezo- breathe deeply every 2 hr to prevent at-

electasis.lid, lorazepam, magnesium sulfate, melpha-
● Home Care Issues: High Alert: Explain tolan, meropenem, methotrexate, methyl-

patient and family how and when to adminis-dopate, methylprednisolone, metoclopram-
ter morphine and how to care for infusionide, metoprolol, metronidazole, midazolam,
equipment properly. Pedi: Teach parents ormilrinone, nicardipine, nitroglycerin, nitro-
caregivers how to accurately measure liquidprusside, norepinephrine, ondansetron, oxa-
medication and to use only the measuring de-liplatin, oxytocin, paclitaxel, pancuronium,
vice dispensed with the medication.pantoprazole, pemetrexed, penicillin G po-

● Emphasize the importance of aggressive pre-tassium, phenobarbital, piperacillin/tazobac-
vention of constipation with the use of mor-tam, potassium chloride, propranolol, raniti- phine.dine, scopolamine, sodium bicarbonate,

Evaluation/Desired Outcomestacrolimus, teniposide, thiotepa, ticarcillin/
● Decrease in severity of pain without a signifi-clavulanate, tirofiban, tobramycin, trimetho-

cant alteration in level of consciousness orprim/sulfamethoxazole, vancomycin, vecuro-
respiratory status.nium, vinorelbine, vitamin B complex with C,

● Decrease in symptoms of pulmonary edema.warfarin, zidovudine.
● Y-Site Incompatibility: amphotericin B

moxifloxacin, Seecholesteryl sulfate, azithromycin, doxorubi-
FLUOROQUINOLONES.cin liposome, lansoprazole, phenytoin, sar-

gramostim.
● Epidural: Invert vial gently to re-suspend li-

posomal product immediately prior to ad- mupirocin (myoo-peer-oh-sin)
ministration; do not shake. Administer undi- Bactroban, Bactroban Nasal
luted. If a lidocaine test dose is administered,

Classificationflush catheter with 0.9% NaCl and wait 15 min Therapeutic: anti-infectives
before administration of DepoDur. Do not
use an in-lint filter. Do not admix or adminis- Pregnancy Category B
ter other medications in epidural space for
48 hr after administration. Administer within Indications
4 hr after removing from vial. Store in refrig- Topical: Treatment of: Impetigo, Secondarily
erator; do not freeze. infected traumatic skin lesions (up to 10 cm in

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability (generic available)length or 100 cm2 area) caused by Staphylococ-
Ointment: 2% in 0.9-g, 15-g, 22-g, and 30-gcus aureus and Streptococcus pyogenes. In-

tranasal: Eradicates nasal colonization with tubes, �2% in 15- and 30-g tubesOTC. Cost: Gen-
methicillin-resistant S. aureus. eric—$34.99/22 g. Cream: 2% in 15- and 30-g

tubes. Cost: $47.99/15 g, $77.13/30 g. NasalAction
ointment: 2% in 1-g single-use tubes.Inhibits bacterial protein synthesis. Therapeu-

tic Effects: Inhibition of bacterial growth and
NURSING IMPLICATIONSreproduction. Spectrum: Greatest activity

against gram-positive organisms, including: S. Assessment
aureus, Beta-hemolytic streptococci. Resolu-

● Assess lesions before and daily during
tion of impetigo. Eradication of S. aureus carri- therapy.
er state.

Potential Nursing DiagnosesPharmacokinetics Impaired skin integrity (Indications)Absorption: Minimal systemic absorption.
Risk for infection (Indications, Patient/FamilyDistribution: Remains in the stratum corneum
Teaching)after topical use for prolonged periods of time
Implementation(72 hr).

Metabolism and Excretion: Metabolized in ● Topical: Wash affected area with soap and
the skin, removed by desquamation. water and dry thoroughly. Apply a small
Half-life: 17–36 min. amount of mupirocin to the affected area 3

times daily and rub in gently. Treated areaTIME/ACTION PROFILE (anti-infective effect)
may be covered with gauze if desired.

● Nasal: Apply one half of the ointment fromROUTE ONSET PEAK DURATION
the single-use tube to each nostril twice dailyNasal unknown unknown 12 hr
(morning and evening) for 5 days. After ap-Topical† unknown 3–5 days 72 hr
plication, close nostrils by pressing together

†Resolution of lesions
and releasing sides of the nose repeatedly for

Contraindications/Precautions 1 min.
Contraindicated in: Hypersensitivity to mupi-

Patient/Family Teachingrocin or polyethylene glycol.
● Instruct patient on the correct application ofUse Cautiously in: Pregnancy or lactation

mupirocin. Advise patient to apply medica-(safety not established); Impaired renal func-
tion exactly as directed for the full course oftion; Burn patients.
therapy. If a dose is missed, apply as soon asAdverse Reactions/Side Effects
possible unless almost time for next dose.CNS: nasal only— headache. EENT: nasal
Avoid contact with eyes.only— cough, itching, pharyngitis, rhinitis, up-

● Topical: Teach patient and family appropri-per respiratory tract congestion. GI: nausea;
ate hygienic measures to prevent spread ofnasal only— altered taste. Derm: topical
impetigo.only— burning, itching, pain, stinging.

● Instruct parents to notify school nurse forInteractions screening and prevention of transmission.Drug-Drug: Nasal mupirocin should not be
● Patient should consult health care profes-used concurrently with other nasal products.

sional if symptoms have not improved in 3–5
Route/Dosage days.
Topical (Adults and Children ≥2 mo):

Evaluation/Desired OutcomesOintment:—Apply 3–5 times daily for 5–14
● Healing of skin lesions. If no clinical re-days.

sponse is seen in 3–5 days, condition shouldTopical (Adults and Children ≥3 mo):
be re-evaluated.Cream:—Apply small amount 3 times/day for

● Eradication of methicillin-resistant S. aureus10 days.
carrier state in patients and health care work-Intranasal (Adults and Children ≥1 yr): Ap-

ply small amount nasal ointment to each nostril ers during institutional outbreaks.
2–4 times/day for 5–14 days.
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DROME, INFECTIONS, chills, fever, hypersensitivitymuromonab-CD3 reactions, increased risk of lymphoma.
(myoo-roe-moe-nab CD3)

InteractionsOrthoclone OKT3
Drug-Drug: Additive immunosuppression with

Classification other immunosuppressives. Concurrent
Therapeutic: immunosuppressants prednisone and azathioprine dosages
Pharmacologic: monoclonal antibodies should be reduced during muromonab therapy

(� risk of infection and lymphoproliferativePregnancy Category C
disorders). Cyclosporine should be reduced
or discontinued during muromonab-CD3 thera-Indications
py (� risk of infection and lymphoproliferativeAcute renal allograft rejection reactions in
disorders). � risk of adverse CNS reactionstransplant patients that have occurred despite
with indomethacin. May � antibody responseconventional antirejection therapy. Acute corti-
to and � risk of adverse reactions from live-costeroid-resistant hepatic or cardiac allograft
virus vaccines.rejection reactions.
Drug-Natural Products: Concommitant use

Action with astragalus, echinacea, and melatonin MA purified immunoglobulin antibody that acts as may interfere with immunosuppression.
an immunosuppressant by interfering with nor-

Route/Dosagemal T-cell function. Therapeutic Effects: Re-
IV (Adults): 5 mg/day for 10–14 days (pre-versal of graft rejection in transplant patients.
treatment with corticosteroids, acetaminophen,

Pharmacokinetics and/or antihistamines recommended).
Absorption: Administered IV only, resulting in IV (Children): 0.1 mg (100 mcg)/kg/day for
complete bioavailability. 10–14 days.
Distribution: Unknown.

AvailabilityMetabolism and Excretion: Eliminated by
Solution for injection: 1 mg/ml in 5-mlbinding to T lymphocytes.
ampules.Half-life: 18 hr.

NURSING IMPLICATIONSTIME/ACTION PROFILE (noted as levels of
circulating CD3-positive T cells) Assessment

● Assess for fluid overload (monitor weight and
ROUTE ONSET PEAK DURATION

intake and output, assess for edema and
IV mins 2–7 days 1 wk rales/crackles). Notify physician if patient has

experienced 3% or more weight gain in theContraindications/Precautions previous week. Chest x-ray examinationContraindicated in: Hypersensitivity to muro- should be obtained within 24 hr before be-monab-CD3, murine (mouse) proteins, or poly- ginning therapy. Fluid-overloaded patientssorbate; Previous muromonab therapy; Fluid are at high risk of developing pulmonary ede-overload; Fever >37.8°C or 100°F; Chickenpox ma. Monitor vital signs and breath sounds
or recent exposure to chickenpox; Herpes closely.
zoster.

● Assess for cytokine release syndrome (CRS),
Use Cautiously in: Active infections; De- usually manifested by high fever and chills,
pressed bone marrow reserve; Chronic debili- headache, tremor, nausea and vomiting,
tating illnesses; CHF; Pregnancy, lactation, or chest pain, muscle and joint pain, generalized
children <2 yr (safety not established). weakness, shortness of breath, dizziness,
Adverse Reactions/Side Effects abdominal pain, malaise, diarrhea, and trem-
CNS: tremor, aseptic meningitis, dizziness. bling of hands, but may occasionally cause a
Resp: PULMONARY EDEMA, dyspnea, shortness of severe, life-threatening, shock-like reaction.
breath, wheezing. CV: chest pain. GI: diarrhea, The severity of this reaction is greatest with
nausea, vomiting. Misc: CYTOKINE RELEASE SYN- initial dose. Reaction occurs within 30–48 hr

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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and may persist for up to 6 hr. Acetamino- translucent particles that do not affect poten-
phen and antihistamines may be used to treat cy. Discard unused portion.
early reactions. Patient temperature should IV Administration
be maintained below 37.8°C (100°F) at ad-

● Direct IV: Draw solution into syringe viaministration of each dose. Manifestations of
low-protein-binding 0.2- or 0.22-micrometerCRS may be prevented or minimized by pre-
filter to ensure removal of translucent proteintreatment with methylprednisolone sodium
particles that may be present. Discard filtersuccinate 8 mg/kg IV given 1–4 hr before 1st
and attach 20-gauge needle for IV administra-dose of muromonab-CD3. Hydrocortisone
tion. Concentration: 1 mg/ml (undiluted).100 mg IV may also be given 30 min after the
Rate: Administer IV push over <1 min. Do1st and possibly 2nd dose to control respira-
not administer as an infusion. Compatibili-tory side effects. Serious symptoms of CRS
ty: Do not admix; do not administer in IV linemay require oxygen, IV fluids, corticoste-
containing other medications. If line must beroids, vasopressors, antihistamines, and intu-
used for other medications, flush with 0.9%bation.
NaCl before and after muromonab-CD3.● Monitor for signs of anaphylactic or hyper-

sensitivity reactions at each dose. Resuscita- Patient/Family Teaching
tion equipment should be readily available.

● Explain purpose of medication to patient. In-
● Monitor for infection (fever, chills, rash, sore form patient of possible initial-dose side ef-

throat, purulent discharge, dysuria). Notify fects, which are markedly reduced in subse-physician immediately if these symptoms oc-
quent doses. Explain that patient will need tocur; may necessitate discontinuation of
resume lifelong therapy with other immuno-therapy.
suppressive drugs after completion of muro-

● Monitor for development of aseptic meningi-
monab-CD3 course.tis. Onset is usually within 3 days of beginning

● Inform patient of potential for CRS. Describetherapy. Assess for fever, headache, nuchal
reportable symptoms.rigidity, and photophobia.

● Instruct patient to continue to avoid crowds● Lab Test Considerations: Monitor CBC
and persons with known infections, as thiswith differential and platelet count before and
drug also suppresses the immune system.periodically throughout therapy.

● Advise patient to notify health care profes-● Monitor assays of T cells (CD3, CD4, CD8);
sional at first sign of rash, urticaria, tachycar-target CD3 is <25 cells/mm3 or plasma levels

as determined by ELISA daily; target levels dia, dyspnea, or difficulty swallowing.
should be ≥800 mg/ml. ● May cause dizziness. Caution patient to avoid

● Monitor BUN, serum creatinine, and hepatic driving or other activities requiring alertness
enzymes (AST, ALT, alkaline phosphatase, bi- until response is known.
lirubin), especially during the first 1–3 days ● Instruct patient not to receive any vaccina-
of therapy. May cause transient �. tions and to avoid contact with persons re-

ceiving oral polio vaccine without advice ofPotential Nursing Diagnoses
health care professional.Risk for infection (Side Effects)

Excess fluid volume (Side Effects) Evaluation/Desired Outcomes
Implementation ● Reversal of the symptoms of acute organ re-
● Physician will reduce dose of corticosteroids jection.

and azathioprine and discontinue cyclospo-
rine during 10–14-day course of muromon-

mycophenolate mofetilab-CD3. Cyclosporine may be resumed 3 days
before end of therapy. (mye-koe-fee-noe-late

● Initial dose is administered during hospitali- moe-fe-til)
zation; patient should be monitored closely CellCept
for 48 hr. Subsequent doses may be adminis-

mycophenolic acidtered on outpatient basis.
(mye-koe-fee-noe-lik)

● Keep medication refrigerated at 2–8°C. Do
Myforticnot shake vial. Solution may contain a few fine
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Use Cautiously in: Active serious pathology ofClassification the GI tract (including history of ulcer diseaseTherapeutic: immunosuppressants or GI bleeding); Phenylketonuria (oral suspen-
sion contains aspartame); Severe chronic renalPregnancy Category C (mycophenolic
impairment (dose not to exceed 1 g twice dailyacid), D (mycophenolate mofetil)
(CellCept) if CCr <25 ml/min/1.73 m2); careful
monitoring recommended; Delayed graft func-Indications tion following transplantation (observe for in-

Mycophenolate mofetil: Prevention of rejec- creased toxicity); Geri: Increased risk of ad-
tion in allogenic renal, hepatic, and cardiac verse reactions related to immunosuppression;
transplantation (used concurrently with cyclos- OB: Pregnancy or patients with childbearing po-
porine and corticosteroids). Mycophenolic tential; Lactation: Lactation (safety not estab-
acid: Prevention of rejection in allogenic renal lished); Pedi: Children (mycophenolate mofetil

approved in children ≥3 mo for renal trans-transplantation (used concurrently with cyclos-
plant; mycophenolic acid approved in childrenporine and corticosteroids).
≥5 yr for renal transplant; safety not establishedAction for other age groups).

Inhibits the enzyme inosine monophosphate de-
Adverse Reactions/Side Effectshydrogenase, which is involved in purine syn- MCNS: anxiety, dizziness, headache, insomnia,thesis. This inhibition results in suppression of paresthesia, tremor. CV: edema, hypertension,

T- and B-lymphocyte proliferation. Therapeu- hypotension, tachycardia. Derm: rashes. Endo:
tic Effects: Prevention of heart, kidney, or liver hypercholesterolemia, hyperglycemia, hyperka-
transplant rejection. lemia, hypocalcemia, hypokalemia, hypomag-

nesemia. GI: GI BLEEDING, anorexia, constipation,Pharmacokinetics
diarrhea, nausea, vomiting, abdominal pain.Absorption: Following oral and IV administra-
GU: renal dysfunction. Hemat: leukocytosis,tion, mycophenolate mofetil is rapidly hydro-
leukopenia, thrombocytopenia, anemia. Resp:lyzed to mycophenolic acid (MPA), the active cough, dyspnea. Misc: fever, infection, in-

metabolite. Absorption of enteric-coated myco- creased risk of malignancy.
phenolic acid (Myfortic) is delayed compared

Interactionsto mycophenolate mofetil (CellCept).
Drug-Drug: Combined use with azathioprineDistribution: Cross the placenta and enter is not recommended (effects unknown). Acy-breast milk. clovir and ganciclovir compete with MPA for

Protein Binding: MPA—97%. renal excretion and, in patients with renal dys-
Metabolism and Excretion: MPA is extensive- function, may � each other’s toxicity. Magne-
ly metabolized; <1% excreted unchanged in sium and aluminum hydroxide antacids �
urine. Some enterohepatic recirculation of MPA the absorption of MPA (avoid simultaneous ad-
occurs. ministration). Cholestyramine and colesti-

pol � the absorption of MPA (avoid concur-Half-life: MPA—8–18 hr.
rent use). May interfere with the action of oral

TIME/ACTION PROFILE (blood levels of contraceptives (additional contraceptive
method should be used). May � the antibodyMPA)
response to and � risk of adverse reactions
from live-virus vaccines, although influenzaROUTE ONSET PEAK DURATION
vaccine may be useful.

mycophenolate rapid 0.25–1.25 hr N/A Drug-Food: When administered with food,
mofetil-PO peak blood levels of MPA are significantly �

mycophenolic rapid 1.5–2.75 hr N/A (should be administered on an empty stomach).
acid

Route/Dosage
Contraindications/Precautions Mycophenolate Mofetil (CellCept)
Contraindicated in: Hypersensitivity; Hyper- Renal Transplantation
sensitivity to polysorbate 80 (for IV mycopheno- PO, IV (Adults): 1 g twice daily; IV should be
late mofetil); OB: Pregnancy or lactation. started ≤24 hr after transplantation and

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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switched to PO as soon as possible (IV not rec- perkalemia, hypokalemia, hypocalcemia, hy-
ommended for ≥14 days). pomagnesemia, hyperglycemia, and hyperli-
PO (Children 3 mo–18 yr): 600 mg/m2 twice pidemia.
daily (not to exceed 2 g/day). Potential Nursing Diagnoses
Hepatic Transplantation Risk for infection (Adverse Reactions)
PO, IV (Adults): 1 g twice daily IV, or 1.5 g Implementation
twice daily PO. IV should be started ≤24 hr after

● The initial dose of mycophenolate (usually
transplantation and switched to PO as soon as IV) should be given within 24 hr of trans-
possible (IV not recommended for ≥14 days). plant.

● Women of childbearing years should have aCardiac Transplantation
negative serum or urine pregnancy test withinPO, IV (Adults): 1.5 g twice daily; IV should be
1 wk prior to initiation of therapy.started ≤24 hr after transplantation and

● PO: Administer on an empty stomach, 1 hrswitched to PO as soon as possible (IV not rec-
before or 2 hr after meals. Capsules and de-ommended for ≥14 days).
layed-release tablets should be swallowedRenal Impairment
whole; do not open, crush, or chew. Myco-PO, IV (Adults): CCr <25 ml/min—daily
phenolate may be teratogenic; contents ofdose should not exceed 2 g.
capsules should not be inhaled or come in

Mycophenolic Acid (Myfortic) contact with skin or mucous membranes.
Mycophenolate mofetil and mycophenolic acid

● Do not administer mycophenolate concur-
should not be used interchangeably without the rently with antacids containing magnesium or
advice of a health care professional aluminum.
Renal Transplantation IV Administration
PO (Adults): 720 mg twice daily.

● IV: IV route should only be used for patients
PO (Children 5–16 yr and ≥1.19 m2): 400 unable to take oral medication and should be
mg/m2 twice daily (not to exceed 720 mg twice switched to oral dose form as soon as patient
daily). can tolerate capsules or tablets
Availability ● Intermittent Infusion: Diluent: Reconsti-

tute each vial with 14 ml of D5W. Shake gentlyMycophenolate Mofetil (Cellcept)
to dissolve. Solution is slightly yellow; discardCapsules: 250 mg. Tablets: 500 mg. Oral
if solution is discolored or contains particu-suspension (fruit flavor): 200 mg/ml in 225
late matter. Dilute contents of 2 vials (1-gml bottles. Powder for injection: 500 mg vial.
dose) further with 140 ml of D5W or 3 vialsMycophenolic acid (Myfortic)
(1.5-g dose) with 210 ml of D5W. Concen-Delayed-release tablets (Myfortic): 180
tration: 6 mg/ml. Solution is stable for 4 hr.mg, 360 mg.
Rate: Administer via slow IV infusion over 2
hr.NURSING IMPLICATIONS

● Y-Site Incompatibility: Do not admix or
Assessment administer mycophenolate in same catheter
● Assess for symptoms of organ rejection as other medications.

throughout therapy.
Patient/Family Teaching● Lab Test Considerations: Monitor CBC
● Instruct patient to take medication as direct-with differential weekly during the 1st month,

ed, at the same time each day. Do not skip ortwice monthly for the 2nd and 3rd month of
double up on missed doses. Do not discontin-therapy, and then monthly during the 1st yr.
ue without consulting health care profes-Neutropenia occurs most frequently from
sional.31–180 days post-transplant. If ANC is

● Reinforce the need for lifelong therapy to pre-<1000/mm3, dose should be reduced or dis-
vent transplant rejection. Review symptoms ofcontinued.
rejection for the transplanted organ, and● Monitor hepatic and renal status and electro-
stress need to notify health care professionallytes periodically during therapy. May cause
immediately if signs of rejection or infection� serum alkaline phosphatase, AST, ALT,

LDH, BUN, and creatinine. May also cause hy- occur.

Copyright © 2008 by F.A. Davis



mycophenolate mofetil 853

● Inform female patients of the importance of tient to use sunscreen and wear protective
clothing to decrease risk of skin cancer.simultaneously using two reliable forms of

● Advise patient to consult health care profes-contraception, unless abstinence is the cho-
sional prior to taking other medications con-sen method, prior to beginning, during, and
currently with mycophenolate.for 6 wk following discontinuation of therapy.

● Emphasize the importance of routine follow-
● Advise patient to avoid contact with persons

up laboratory tests.with contagious diseases.
Evaluation/Desired Outcomes● Inform patient of the increased risk of lym-
● Prevention of rejection of transplantedphoma and other malignancies. Advise pa-

organs.

M

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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abnormal liver function tests, anorexia, consti-nabumetone pation, dry mouth, dyspepsia, flatulence, gastri-
(na-byoo-me-tone) tis, gastroenteritis, increased appetite, nausea,
Relafen stomatitis, vomiting. GU: albuminuria, azote-

mia, interstitial nephritis. Derm: EXFOLIATIVE DER-Classification
MATITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMALTherapeutic: antirheumatics, nonsteroidal

anti-inflammatory agents NECROLYSIS, increased sweating, photosensitivity,
pruritus, rash. Hemat: prolonged bleeding

Pregnancy Category C time. Metab: weight gain. Neuro: paresthesia,
tremor. Misc: allergic reactions including ANA-

Indications PHYLAXIS, ANGIONEUROTIC EDEMA.
Symptomatic management of rheumatoid ar-

Interactionsthritis and osteoarthritis.
Drug-Drug: � adverse GI effects with

Action aspirin, other NSAIDs, potassium supple-
Inhibits prostaglandin synthesis. Therapeutic ments, corticosteroids, or alcohol. Chronic
Effects: Suppression of pain and inflammation. use with acetaminophen may � risk of ad-
Pharmacokinetics verse renal reactions. May � effectiveness of
Absorption: Nabumetone (a prodrug) is 80% diuretics or antihypertensives. May � hy-
absorbed after oral administration; 35% is rap- poglycemic effects of insulins or oral hypo- N
idly converted to 6-methoxy-2-naphthylacetic glycemic agents. � risk of toxicity from
acid (6-MNA), which is the active drug. methotrexate. � risk of bleeding with cefo-
Distribution: Unknown. tetan, cefoperazone, valproic acid, antico-
Protein Binding: >99%. agulants, ticlopidine, clopidogrel, eptifi-
Metabolism and Excretion: 6-MNA is metab- batide, tirofiban, or thrombolytic agents.
olized by the liver to inactive compounds. � risk of adverse hematologic reactions with
Half-life: 24 hr (increased in severe renal im- antineoplastics or radiation therapy. Con-
pairment). current use with cyclosporine may � risk of

renal toxicity.TIME/ACTION PROFILE (analgesia/anti-in-
Route/Dosageflammatory effects)
PO (Adults): 1000 mg/day as a single dose or

ROUTE ONSET PEAK DURATION divided dose twice daily; may be increased up to
2000 mg/day; use lowest effective dose duringPO 1–2 days few days–2 12–24 hr

wk chronic therapy.

AvailabilityContraindications/Precautions
Tablets: 500 mg, 750 mg.Contraindicated in: Hypersensitivity; Use with

other NSAIDs, including aspirin; cross-sensitivi- NURSING IMPLICATIONSty may occur; Active GI bleeding or ulcer dis-
ease; Perioperative pain from coronary artery Assessment
bypass graft (CABG) surgery. ● Patients who have asthma, aspirin-induced
Use Cautiously in: Severe renal, or hepatic allergy, and nasal polyps are at increased risk
disease; History of ulcer disease; Pregnancy, for developing hypersensitivity reactions.
lactation, or children (safety not established; Monitor for rhinitis, asthma, and urticaria.
avoid using during 2nd half of pregnancy).

● Assess pain and range of motion before and
periodically throughout therapy.Adverse Reactions/Side Effects

● Lab Test Considerations: Evaluate BUN,CNS: agitation, anxiety, confusion, depression,
serum creatinine, CBC, and liver function pe-dizziness, drowsiness, fatigue, headache, in-
riodically in patients receiving prolongedsomnia, malaise, weakness. EENT: abnormal
therapy.vision, tinnitus. Resp: dyspnea, hypersensitivity

● Serum potassium, BUN, serum creatinine, al-pneumonitis. CV: edema, fluid retention, vascu-
litis. GI: GI BLEEDING, abdominal pain, diarrhea, kaline phosphatase, LDH, AST, and ALT tests

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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may show � levels. Blood glucose, hemoglo- Classificationbin, and hematocrit concentrations, leuko- Therapeutic: antianginals, antihyper-
cyte and platelet counts, and CCr may be �. tensives

● May cause prolonged bleeding time. Pharmacologic: beta blockers
Potential Nursing Diagnoses

Pregnancy Category CAcute pain (Indications)
Impaired physical mobility (Indications)

Indications
Implementation Management of hypertension. Management of
● Administration in higher than recommended angina pectoris. Unlabeled uses: Arrhythmias.

doses does not provide increased effective- Migraine prophylaxis. Tremors (essential, lithi-
ness but may cause increased side effects. um-induced, parkinsonian). Aggressive behav-
Geri: Use lowest effective dose for shortest pe- ior. Antipsychotic-associated akathisia. Situa-riod of time. tional anxiety. Esophageal varices. Reduction of

● PO: Administer with meals or antacids to de-
intraocular pressure.crease GI irritation and increase absorption.
ActionPatient/Family Teaching
Blocks stimulation of beta1 (myocardial) and

● Advise patient to take this medication with a
beta2 (pulmonary, vascular, and uterine) recep-full glass of water and to remain in an upright
tor sites. Therapeutic Effects: Decreasedposition for 15–30 min after administration.
heart rate and blood pressure.

● Instruct patient to take medication as direct-
ed. Take missed doses as soon as remem- Pharmacokinetics
bered but not if almost time for the next dose. Absorption: 30% absorbed after oral adminis-
Do not double doses. tration.

● May cause drowsiness, dizziness, or visual Distribution: Minimal penetration of the CNS.
disturbances. Advise patient to avoid driving Crosses the placenta and enters breast milk.
or other activities requiring alertness until re- Metabolism and Excretion: 70% excreted
sponse to the medication is known. unchanged by the kidneys.

● Advise patient to use sunscreen and protec- Half-life: 10–24 hr (increased in renal impair-
tive clothing to prevent photosensitivity re- ment).
actions.

● Caution patient to avoid the concurrent use of TIME/ACTION PROFILE (anithypertensive
alcohol, aspirin, acetaminophen, or other effects)
OTC medications without consulting health

ROUTE ONSET PEAK DURATIONcare professional.
● Advise patient to inform health care profes- PO† up to 5 days 6–9 days 24 hr

sional of medication regimen before treat-
†With chronic dosingment or surgery.
Contraindications/Precautions● Advise patient to consult health care profes-

sional if rash, itching, visual disturbances, Contraindicated in: Uncompensated CHF;
tinnitus, weight gain, edema, black stools, Pulmonary edema; Cardiogenic shock; Brady-
persistent headache, or influenza-like syn- cardia or heart block.
drome (chills, fever, muscle aches, pain) Use Cautiously in: Renal impairment (CCr
occurs. <50 ml/min); Hepatic impairment; Geriatric

patients (increased sensitivity to beta blockers;Evaluation/Desired Outcomes
initial dosage reduction recommended); Pul-● Decreased pain and improved joint mobility.
monary disease (including asthma); DiabetesPartial arthritic relief is usually seen within 1
mellitus (may mask signs of hypoglycemia);wk, but maximum effectiveness may require 2
Thyrotoxicosis (may mask symptoms); Patientswk or more of continuous therapy. Patients
with a history of severe allergic reactions (inten-who do not respond to one NSAID may re-
sity of reactions may be increased); Pregnancy,spond to another.
lactation, or children (safety not established;
crosses the placenta and may cause fetal/neona-

nadolol (nay-doe-lole) tal bradycardia, hypotension, hypoglycemia, or
Corgard, �Syn-Nadolol respiratory depression).
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Adverse Reactions/Side Effects Availability (generic available)
CNS: fatigue, weakness, anxiety, depression, Tablets: 20 mg, 40 mg, 80 mg, 120 mg, 160
dizziness, drowsiness, insomnia, memory loss, mg. In combination with: bendroflumethia-
mental status changes, nightmares. EENT: zide (Corzide). See Appendix B.
blurred vision, dry eyes, nasal stuffiness. Resp:

NURSING IMPLICATIONSbronchospasm, wheezing. CV: ARRHYTHMIAS,
BRADYCARDIA, CHF, PULMONARY EDEMA, orthostatic hy- Assessmentpotension, peripheral vasoconstriction. GI:

● Monitor blood pressure and pulse frequentlyconstipation, diarrhea, nausea. GU: erectile
during dose adjustment and periodically dur-dysfunction, decreased libido. Derm: itching,
ing therapy. Assess for orthostatic hypoten-rashes. Endo: hyperglycemia, hypoglycemia.
sion when assisting patient up from supineMS: arthralgia, back pain, muscle cramps.
position.Neuro: paresthesia. Misc: drug-induced lupus

● Monitor intake and output ratios and dailysyndrome.
weight. Assess patient routinely for evidence

Interactions of fluid overload (peripheral edema, dysp-
Drug-Drug: General anesthesia, IV pheny- nea, rales/crackles, fatigue, weight gain, jug-
toin, diltiazem, and verapamil may cause ad- ular venous distention).
ditive myocardial depression. Additive brady-

● Hypertension: Check frequency of refills to
cardia may occur with digoxin. Additive determine compliance. N
hypotension may occur with other antihyper-

● Angina: Assess frequency and characteristics
tensives, acute ingestion of alcohol, or ni- of angina periodically during therapy.
trates. Concurrent use with amphetamines,

● Lab Test Considerations: May cause in-
cocaine, ephedrine, epinephrine, norepi- creased BUN, serum lipoprotein, potassium,
nephrine, phenylephrine, or pseu- triglyceride, and uric acid levels.
doephedrine may result in unopposed alpha-

● May cause increased ANA titers.
adrenergic stimulation (excessive hypertension,

● May cause increase in blood glucose levels.
bradycardia). Concurrent use with clonidine

● Toxicity and Overdose: Monitor patients
increases hypotension and bradycardia. Con- receiving beta blockers for signs of overdose
current thyroid administration may � effec- (bradycardia, severe dizziness or fainting, se-
tiveness. May alter the effectiveness of insulins vere drowsiness, dyspnea, bluish fingernails
or oral hypoglycemic agents (dosage adjust- or palms, seizures). Notify health care profes-
ments may be necessary). May � the effective- sional immediately if these signs occur.
ness of theophylline. May � the beneficial

Potential Nursing Diagnosesbeta cardiovascular effects of dopamine or
Decreased cardiac output (Side Effects)dobutamine. Use cautiously within 14 days of
Noncompliance (Patient/Family Teaching)MAO inhibitor therapy (may result in hyper-

tension). Concurrent NSAIDs may � antihy- Implementation
pertensive action. ● Discontinuation of concurrent clonidine

should be done gradually, with beta blockerRoute/Dosage
discontinued first; then, after several days,PO (Adults): Antianginal—40 mg once daily
discontinue clonidine.initially; may increase by 40–80 mg/day q 3–7

● PO: Take apical pulse before administering.days as needed (up to 240 mg/day). Antihy-
If <50 bpm or if arrhythmia occurs, withholdpertensive—40 mg once daily initially; may in-
medication and notify health care profes-crease by 40–80 mg/day q 7 days as needed (up
sional.to 320 mg/day).

● May be administered with food or on an emp-Renal Impairment
ty stomach.PO (Adults): CCr 31–50 ml/min—increase

● Tablets may be crushed and mixed with food.dosing interval to 24–36 hr; CCr 10–30 ml/
Patient/Family Teachingmin—increase dosing interval to 24–48 hr;
● Instruct patient to take medication exactly asCCr <10 ml/min—increase dosing interval to

40–60 hr. directed, at the same time each day, even if

� = Canadian drug name.
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feeling well; do not skip or double up on ● Angina: Caution patient to avoid overexer-
tion with decrease in chest pain.missed doses. Take missed doses as soon as

possible up to 8 hr before next dose. Abrupt Evaluation/Desired Outcomes
withdrawal may precipitate life-threatening ● Decrease in blood pressure.
arrhythmias, hypertension, or myocardial ● Reduction in frequency of angina.
ischemia. ● Increase in activity tolerance. May require up

to 5 days before therapeutic effects are seen.● Advise patient to ensure that enough medica-
tion is available for weekends, holidays, and
vacations. A written prescription may be kept

nafarelin (na-fare-e-lin)in wallet for emergencies.
Synarel

● Teach patient and family how to check pulse
and blood pressure. Instruct them to check Classification

Therapeutic: hormonespulse daily and blood pressure biweekly. Ad-
Pharmacologic: gonadotropin-releasingvise patient to hold dose and contact health
hormonescare professional if pulse is <50 bpm or if

blood pressure changes significantly. Pregnancy Category X
● May cause drowsiness or dizziness. Caution

patients to avoid driving or other activities Indications
that require alertness until response to the Management of endometriosis. Management of
drug is known. central precocious puberty (gonadotropin-de-

● Advise patients to make position changes pendent) in children.
slowly to minimize orthostatic hypotension, Action
especially during initiation of therapy or Acts as a synthetic analogue of gonadotropin-re-
when dose is increased. leasing hormone (GnRH). Initially increases pi-

● Caution patient that this medication may in- tuitary production of luteinizing hormone (LH)
crease sensitivity to cold. and follicle-stimulating hormone (FSH), which

● Instruct patient to consult health care profes- cause ovarian steroid production. Chronic ad-
sional before taking any OTC medications, es- ministration leads to decreased production of

gonadotropins. Endometriotic lesions are sensi-pecially cold preparations, concurrently with
tive to ovarian hormones. Therapeutic Ef-this medication.
fects: Reduction in lesions and associated pain● Patients with diabetes should closely monitor
in endometriosis. Arrest and regression of pu-blood glucose, especially if weakness, mal-
berty in children with central precocious pu-aise, irritability, or fatigue occurs. Medication
berty.may mask some signs of hypoglycemia, but
Pharmacokineticsdizziness and sweating may still occur.
Absorption: Well absorbed following intrana-● Advise patient to notify health care profes-
sal administration.sional if slow pulse, difficulty breathing,
Distribution: Unknown.wheezing, cold hands and feet, dizziness,
Metabolism and Excretion: 20–40% excret-confusion, depression, rash, fever, sore
ed in feces; 3% excreted unchanged by thethroat, unusual bleeding, or bruising occurs.
kidneys.

● Instruct patient to inform health care profes-
Half-life: 3 hr.sional of medication regimen before treat-
TIME/ACTION PROFILE (decreased ovarianment or surgery.
steroid production)● Advise patient to carry identification describ-

ing disease process and medication regimen
ROUTE ONSET PEAK DURATION

at all times.
Intranasal within 4 wk 3–4 wk 3–6 mo†

● Hypertension: Reinforce the need to con-
tinue additional therapies for hypertension †Relief of symptoms of endometriosis following discontin-

uation(weight loss, sodium restriction, stress re-
duction, regular exercise, moderation of al- Contraindications/Precautions
cohol consumption, and smoking cessation). Contraindicated in: Hypersensitivity to GnRH,
Medication controls but does not cure hyper- its analogues, or sorbitol; Pregnancy or lac-
tension. tation.
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Use Cautiously in: Rhinitis. ● Nafarelin is discontinued when the onset of
normal puberty is desired. Monitor the onsetAdverse Reactions/Side Effects
of normal puberty and assess menstrual cy-CNS: emotional instability, headaches, depres-
cle, reproductive function, and final adultsion, insomnia. EENT: nasal irritation. CV: ede-
height.ma. GU: vaginal dryness. Derm: acne, hirsu-

tism, seborrhea. Endo: cessation of menses, Potential Nursing Diagnoses
impaired fertility, reduced breast size. MS: de- Acute pain (Indications)
creased bone density, myalgia. Misc: decreased Sexual dysfunction (Indications, Side Effects)
libido, hot flashes, hypersensitivity reactions, Implementation
weight gain.

● Endometriosis: Treatment should be start-
Interactions ed between days 2 and 4 of the menstrual cy-
Drug-Drug: Concurrent topical nasal de- cle and continued for up to 6 mo.
congestants may reduce absorption of nafare- Patient/Family Teaching
lin (administer decongestant at least 2 hr after

● Instruct patient on the correct technique for
nafarelin). nasal spray: The head should be tilted back
Route/Dosage slightly; wait 30 sec between sprays.
Intranasal (Adults): Endometriosis—1 ● Advise patient to consult health care profes-
spray (200 mcg) in 1 nostril in the morning and sional if rhinitis occurs during therapy. If a N

topical decongestant is needed, do not use1 spray in the other nostril in the evening (400
decongestant until 2 hr after nafarelin dosing.mcg/day). May be increased to 1 spray in each
If possible, avoid sneezing during and imme-nostril in the morning and evening (800 mcg/
diately after nafarelin dose.day).

● Endometriosis: Inform patient that 1 sprayIntranasal (Children): Central precocious
should be administered into 1 nostril in thepuberty—2 sprays in each nostril in the morn-
morning and 1 spray into the other nostril ining and in the evening (1600-mcg/day); may be
the evening for the 400 mcg/day dose. If doseincreased up to 1800 mcg/day (3 sprays in al-
is increased to 800 mcg/day, administer 1ternating nostrils 3 times daily).
spray to each nostril (2 sprays) morning andAvailability
evening; 1 bottle should provide a 30-dayNasal spray: 2 mg/ml 10-ml bottle (200 mcg/
supply at the 400 mcg/day dose.spray).

● Advise patient to use a form of contraception
other than oral contraceptives during thera-NURSING IMPLICATIONS
py. Inform patient that amenorrhea is expect-

Assessment ed. Instruct patient to notify health care pro-
● Endometriosis: Assess patient for endome- fessional if regular menstruation persists or if

triotic pain periodically throughout therapy. successive doses are missed.
● Central Precocious Puberty: Prior to ther- ● Advise patient that medication may cause hot

apy, a complete physical and endocrinologic flashes. Notify health care professional if
examination including height, weight, hand these become bothersome.
and wrist x-ray, total sex steroid level (estra- ● Central Precocious Puberty: Instruct pa-
diol or testosterone), adrenal steroid level, tient on correct timing and number of sprays.
beta-human chorionic gonadotropin level, The 1600 mcg/day dose is achieved by 2
GnRH stimulation test, pelvic/adrenal/testicu- sprays to each nostril in the morning (4
lar ultrasound, and CTof the head must be sprays) and 2 sprays to each nostril in the
performed. These parameters are monitored evening (4 sprays), for a total of 8 sprays. The
after 6–8 wk and every 3–6 mo during 1800 mcg/day dose is achieved by 3 sprays
therapy. into alternating nostrils 3 times per day, for a

● Assess patient for signs of precocious puberty total of 9 sprays. Inform patient and parents
(menses, breast development, testicular that if doses are not taken as directed puber-
growth) periodically throughout therapy tal process may be reactivated. One bottle

� = Canadian drug name.
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should provide a 7-day supply at the 1600- TIME/ACTION PROFILE (analgesia)
mcg/day dose.

ROUTE ONSET PEAK DURATION● Advise patient and parents that during 1st mo
of therapy some signs of puberty (vaginal IM <15 min 60 min 3–6 hr

Subcut <15 min unknown 3–6 hrbleeding, breast enlargement) may occur.
IV 2–3 min 30 min 3–6 hrThese should resolve after the 1st mo of ther-

apy. If these signs persist after the 2nd mo of Contraindications/Precautions
therapy, notify health care professional. Contraindicated in: Hypersensitivity to nalbu-

Evaluation/Desired Outcomes phine or bisulfites; Patients who are physically
● Reduction in lesions and associated pain in dependent on opioids and have not been detoxi-

endometriosis. fied (may precipitate withdrawal).
● Resolution of the signs of precocious puberty. Use Cautiously in: Head trauma; Increased

intracranial pressure; Severe renal, hepatic, or
pulmonary disease; Hypothyroidism; Adrenalnafcillin, See PENICILLINS,
insufficiency; Alcoholism; Geriatric or debilitat-PENICILLINASE RESISTANT.
ed patients (dose reduction suggested); Undiag-
nosed abdominal pain; Prostatic hyperplasia;
Patients who have recently received opioidnaftifine, See ANTIFUNGALS
agonists; OB: Pregnancy (has been used during(TOPICAL).
labor but may cause respiratory depression in
the newborn); Lactation or children (safety not
established).HIGH ALERT
Adverse Reactions/Side Effectsnalbuphine (nal-byoo-feen) CNS: dizziness, headache, sedation, confusion,Nubain dysphoria, euphoria, floating feeling, hallucina-

Classification tions, unusual dreams. EENT: blurred vision,
Therapeutic: opioid analgesics diplopia, miosis (high doses). Resp: respira-
Pharmacologic: opioid agonists/analgesics tory depression. CV: hypertension, orthostatic

hypotension, palpitations. GI: dry mouth, nau-Pregnancy Category C
sea, vomiting, constipation, ileus. GU: urinary
urgency. Derm: clammy feeling, sweating.Indications Misc: physical dependence, psychological de-

Moderate to severe pain. Also provides: Analge- pendence, tolerance.
sia during labor, Sedation before surgery, Sup-

Interactionsplement to balanced anesthesia.
Drug-Drug: Use with extreme caution in pa-Action tients receiving MAO inhibitors (may result in

Binds to opiate receptors in the CNS. Alters the unpredictable, severe reactions—reduce initial
perception of and response to painful stimuli dose of nalbuphine to 25% of usual dose). Addi-
while producing generalized CNS depression. In tive CNS depression with alcohol, antihista-
addition, has partial antagonist properties, mines, and sedative/hypnotics. May precipi-
which may result in opioid withdrawal in physi- tate withdrawal in patients who are physically
cally dependent patients. Therapeutic Effects: dependent on opioid agonists. Avoid concur-
Decreased pain. rent use with other opioid analgesic agonists
Pharmacokinetics (may diminish analgesic effect).
Absorption: Well absorbed after IM and sub- Drug-Natural Products: Concomitant use of
cut administration. kava kava, valerian, skullcap, chamomile,
Distribution: Probably crosses the placenta or hops can � CNS depression.
and enters breast milk. Route/Dosage
Metabolism and Excretion: Mostly metabo-
lized by the liver and eliminated in the feces via Analgesia
biliary excretion. Minimal amounts excreted IM, Subcut, IV (Adults): Usual dose is 10 mg
unchanged by the kidneys. q 3–6 hr (single dose not to exceed 20 mg; total
Half-life: 5 hr. daily dose not to exceed 160 mg).
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Supplement to Balanced Anesthesia develops, changing to an opioid agonist may
IV (Adults): Initial—0.3–3 mg/kg over 10– be required to relieve pain.
15 min. Maintenance—0.25–0.5 mg/kg as ● Lab Test Considerations: May cause �
needed. serum amylase and lipase concentrations.

● Toxicity and Overdose: If an opioid an-Availability (generic available)
tagonist is required to reverse respiratory de-Injection: 10 mg/ml in 1- and 10-ml vials, 20
pression or coma, naloxone (Narcan) is themg/ml in 1- and 10-ml vials and 1-ml preloaded
antidote. Dilute the 0.4-mg ampule of nalox-syringes.
one in 10 ml of 0.9% NaCl and administer 0.5
ml (0.02 mg) by direct IV push every 2 min.NURSING IMPLICATIONS
For children and patients weighing <40 kg,

Assessment dilute 0.1 mg of naloxone in 10 ml of 0.9%
● Assess type, location, and intensity of pain be- NaCl for a concentration of 10 mcg/ml and

fore and 1 hr after IM or 30 min (peak) after administer 0.5 mcg/kg every 2 min. Titrate
IV administration. When titrating opioid dose to avoid withdrawal, seizures, and se-
doses, increases of 25–50% should be ad- vere pain.
ministered until there is either a 50% reduc- Potential Nursing Diagnoses
tion in the patient’s pain rating on a numeric Acute pain (Indications)
or visual analogue scale or the patient reports Risk for injury (Side Effects) Nsatisfactory pain relief. A repeat dose can be Disturbed sensory perception (visual, auditory)
safely administered at the time of the peak if (Side Effects)
previous dose is ineffective and side effects

Implementationare minimal. Patients requiring doses higher
● High Alert: Accidental overdose of opioidthan 20 mg should be converted to an opioid

analgesics has resulted in fatalities. Beforeagonist. Nalbuphine is not recommended for
administering, clarify all ambiguous orders;prolonged use or as first-line therapy for
have second practitioner independentlyacute or cancer pain.
check original order, dose calculations, and

● An equianalgesic chart (see Appendix J)
infusion pump settings.should be used when changing routes or

● Explain therapeutic value of medication be-when changing from one opioid to another.
fore administration to enhance the analgesic

● Assess blood pressure, pulse, and respira-
effect.tions before and periodically during adminis-

● Regularly administered doses may be moretration. If respiratory rate is <10/min, assess
effective than prn administration. Analgesic islevel of sedation. Physical stimulation may be
more effective if administered before pain be-sufficient to prevent significant hypoventila-
comes severe.tion. Dose may need to be decreased by 25–

● Coadministration with nonopioid analgesics50%. Nalbuphine produces respiratory de-
may have additive effects and permit lowerpression, but this does not markedly increase
opioid doses.with increased doses.

● IM: Administer deep into well-developed
● Assess previous analgesic history. Antagonis-

muscle. Rotate sites of injections.tic properties may induce withdrawal symp-
IV Administrationtoms (vomiting, restlessness, abdominal

cramps, and increased blood pressure and ● Direct IV: May give IV undiluted. Concen-
temperature) in patients physically depen- tration: 10–20 mg/ml. Rate: Administer
dent on opioids. slowly, each 10 mg over 3–5 min.

● Although this drug has a low potential for de- ● Syringe Compatibility: atropine, cimeti-
pendence, prolonged use may lead to physi- dine, diphenhydramine, droperidol, glyco-
cal and psychological dependence and toler- pyrrolate, hydroxyzine, lidocaine, midaz-
ance. This should not prevent patient from olam, prochlorperazine, ranitidine,
receiving adequate analgesia. Most patients scopolamine.
who receive nalbuphine for pain do not de- ● Syringe Incompatibility: diazepam, keto-
velop psychological dependence. If tolerance rolac, pentobarbital.

� = Canadian drug name.
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Action● Y-Site Compatibility: amifostine, aztreo-
Competitively blocks the effects of opioids, in-nam, bivalirudin, cisatracurium, cladribine,
cluding CNS and respiratory depression, with-dexmedetomidine, etoposide phosphate, fen-
out producing any agonist (opioid-like) effects.oldopam, filgrastim, fludarabine, gemcita-
Therapeutic Effects: Reversal of signs ofbine, granisetron, lansoprazole, linezolid,
opioid excess.melphalan, oxaliplatin, paclitaxel, propofol,

remifentanil, teniposide, thiotepa, vino- Pharmacokinetics
Absorption: Well absorbed after IM or subcutrelbine.
administration.● Y-Site Incompatibility: allopurinol, am-
Distribution: Rapidly distributed to tissues.photericin B cholesteryl sulfate complex, ce-
Crosses the placenta.fepime, docetaxel, methotrexate, peme-
Metabolism and Excretion: Metabolized bytrexed, piperacillin/tazobactam, sar-
the liver.gramostim, sodium bicarbonate.
Half-life: 60–90 min (up to 3 hr in neonates).

Patient/Family Teaching
TIME/ACTION PROFILE (reversal of opioid

● Instruct patient on how and when to ask for
effects)pain medication.

● May cause drowsiness or dizziness. Advise ROUTE ONSET PEAK DURATION
patient to call for assistance when ambulating

IV 1–2 min unknown 45 min
and to avoid driving or other activities requir- IM, Subcut 2–5 min unknown >45 min
ing alertness until response to the medication

Contraindications/Precautionsis known.
Contraindicated in: Hypersensitivity.● Caution patient to change positions slowly to
Use Cautiously in: Cardiovascular disease; Pa-minimize orthostatic hypotension.
tients physically dependent on opioids (may● Advise patient that frequent mouth rinses,
precipitate severe withdrawal); Pregnancy (maygood oral hygiene, and sugarless gum or can-
cause withdrawal in mother and fetus if motherdy may decrease dry mouth.
is opioid dependent); Lactation (safety not es-

● Encourage patient to turn, cough, and
tablished); Neonates of opioid-dependentbreathe deeply every 2 hr to prevent at-
mothers.electasis.
Adverse Reactions/Side Effects● Advise patient to avoid concurrent use of al-
CV: hypertension, hypotension, ventricular fi-cohol or other CNS depressants with this
brillation, ventricular tachycardia. GI: nausea,medication.
vomiting.

Evaluation/Desired Outcomes
Interactions

● Decrease in severity of pain without signifi-
Drug-Drug: Can precipitate withdrawal in pa-cant alteration in level of consciousness or
tients physically dependent on opioid analge-respiratory status. sics. Larger doses may be required to reverse
the effects of buprenorphine, butorphanol,
nalbuphine, pentazocine, or propoxy-naloxone (nal-ox-one)
phene. Antagonizes postoperative opioid an-Narcan
algesics.

Classification Route/DosageTherapeutic: antidotes (for opioids)
Pharmacologic: opioid antagonists Postoperative Opioid-Induced Respiratory

Depression
Pregnancy Category B IV (Adults): 0.02–0.2 mg q 2–3 min until re-

sponse obtained; repeat q 1–2 hr if needed.
Indications IV (Children): 0.01 mg/kg; may repeat q 2–3
Reversal of CNS depression and respiratory de- min until response obtained. Additional doses
pression because of suspected opioid overdose. may be given q 1–2 hr if needed.
Unlabeled uses: Opioid-induced pruritus IM, IV, Subcut (Neonates): 0.01 mg/kg; may
(low dose IV infusion). Management of refrac- repeat q 2–3 min until response obtained. Addi-
tory circulatory shock. tional doses may be given q 1–2 hr if needed.
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Opioid-Induced Respiratory Depression ● Assess patient for level of pain after adminis-
During Chronic (>1 wk) Opioid Use tration when used to treat postoperative res-
IV, IM, Subcut (Adults >40 kg): 20–40 mcg piratory depression. Naloxone decreases res-
(0.02–0.04 mg) given as small, frequent (q piratory depression but also reverses
min) boluses or as an infusion titrated to im- analgesia.
prove respiratory function without reversing an- ● Assess patient for signs and symptoms of
algesia. opioid withdrawal (vomiting, restlessness,
IV, IM, Subcut (Adults and Children <40 abdominal cramps, increased blood pres-
kg): 0.005–0.02 mg/dose given as small, fre- sure, and temperature). Symptoms may oc-

cur within a few minutes to 2 hr. Severity de-quent (q min) boluses or as an infusion titrated
pends on dose of naloxone, the opioidto improve respiratory function without revers-
involved, and degree of physical dependence.ing analgesia.

● Lack of significant improvement indicates
Overdose of Opioids that symptoms are caused by a disease pro-
IV, IM, Subcut (Adults): Patients not sus- cess or other non-opioid CNS depressants not
pected of being opioid dependent—0.4 mg affected by naloxone.
(10 mcg/kg); may repeat q 2–3 min (IV route is

● Toxicity and Overdose: Naloxone is a
preferred). Some patients may require up to 2 pure antagonist with no agonist properties
mg. Patients suspected to be opioid depen- and minimal toxicity.
dent—Initial dose should be decreased to 0.1– N

Potential Nursing Diagnoses0.2 mg q 2–3 min. May also be given by IV infu-
Ineffective breathing pattern (Indications)sion at rate adjusted to patient’s response.
Ineffective coping (Indications)IV, IM, Subcut (Children >5 yr or >20 kg):
Acute pain2 mg/dose, may repeat q 2–3 min.

IV, IM, Subcut (Infants up to 5 yr or 20 kg): Implementation
0.1 mg/kg, may repeat q 2–3 min. ● Larger doses of naloxone may be necessary

when used to antagonize the effects of bupre-Opioid-induced Pruritus norphine, butorphanol, nalbuphine, pentazo-
IV (Children): 2 mcg/kg/hr continuous infu- cine, and propoxyphene.
sion, may increase by 0.5 mcg/kg/hr every few

● Resuscitation equipment, oxygen, vasopres-
hours if pruritus continues. sors, and mechanical ventilation should be
Availability (generic available) available to supplement naloxone therapy as
Injection: 0.4 mg/ml in 1-ml prefilled syringes needed.
and 10-ml vials, 1 mg/ml in 2-ml prefilled sy- ● Doses should be titrated carefully in postop-
ringes. In combination with: pentazocine erative patients to avoid interference with
(Talwin NX). See Appendix B. control of postoperative pain.

IV AdministrationNURSING IMPLICATIONS
● Direct IV: Diluent: Administer undiluted

Assessment for suspected opioid overdose. For opioid-
● Monitor respiratory rate, rhythm, and depth; induced respiratory depression, dilute with

pulse, ECG, blood pressure; and level of con- sterile water for injection. For children or
sciousness frequently for 3–4 hr after the ex- adults weighing <40 kg, dilute 0.1 mg of na-
pected peak of blood concentrations. After a loxone in 10 mL of sterile water or 0.9% NaCl
moderate overdose of a short half-life opioid, for injection. Concentration: 0.4 mg/ml, 1
physical stimulation may be enough to pre- mg/ml, or 10 mcg/mL (depending on prepa-
vent significant hypoventilation. The effects of ration used). Rate: Administer over 30 sec-
some opioids may last longer than the effects onds for patients with a suspected opioid
of naloxone, and repeat doses may be nec- overdose. For patients who develop opioid-
essary. induced respiratory depression, administer

● Patients who have been receiving opioids for dilute solution of 0.4 mg/10 mL at a rate of
>1 wk are extremely sensitive to the effects of 0.5 mL (0.02 mg) direct IV every 2 min. Ti-
naloxone. Dilute and administer carefully. trate to avoid withdrawal and severe pain. Ex-

� = Canadian drug name.
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cessive dose in postoperative patients may ● Alertness without significant pain or with-
cause excitement, pain, hypotension, hyper- drawal symptoms.
tention, pulmonary edema, ventricular tachy-
cardia and fibrillation, and seizures. For chil-

naproxen (na-prox-en)dren and adults weighing <40 kg, administer
Aleve, Anaprox, Anaprox DS,10 mcg/mL solution at a rate of 0.5 mcg/kg
�Apo-Napro-Na, Apo-Napro-Naevery 1–2 min.
DS, �Apo-Naproxen, EC-Napro-● Continuous Infusion: Diluent: Dilute 2
syn, Naprelan, Napron X, Napro-mg of naloxone in 500 ml of 0.9% NaCl or
syn, �Naprosyn-E, �Naprosyn-D5W. Infusion is stable for 24 hr. Concen-
SR, �Naxen, �Novo-Naprox,tration: 4 mcg/ml. Rate: Titrate dose ac-

cording to patient response. �Novo-Naprox Sodium DS, �Nu-
● Y-Site Compatibility: acyclovir, amikacin, Naprox, �Synflex, �Synflex DS

aminophylline, atropine, aztreonam, bume-
Classificationtanide, calcium chloride, calcium gluconate, Therapeutic: nonopioid analgesics, nonst-

caspofungin, cefazolin, cefotaxime, cefoxitin, eroidal anti-inflammatory agents, antipy-
ceftazidime, ceftizoxime, ceftriaxone, cefu- retics
roxime, chloramphenicol, cimetidine, clin-

Pregnancy Category B (first trimester)damycin, cyclosporine, daptomycin, dexa-
methasone sodium phosphate, digoxin,

Indicationsdiltiazem, diphenhydramine, dobutamine,
Mild to moderate pain. Dysmenorrhea. Fever.dopamine, doxycycline, enalaprilat, epineph-
Inflammatory disorders, including: Rheumatoidrine, ertapenem, erythromycin, esmolol, fam-
arthritis (adults and children), Osteoarthritis.otidine, fenoldopam, fentanyl, fluconazole,

furosemide, ganciclovir, gentamicin, granise- Action
tron, heparin, hydrocortisone sodium succi- Inhibits prostaglandin synthesis. Therapeutic
nate, hydroxyzine, imipenem/cilastatin, insu- Effects: Decreased pain. Reduction of fever.
lin, isoproterenol, ketorolac, labetalol, Suppression of inflammation.
levofloxacin, lidocaine, linezolid, lorazepam,

Pharmacokineticsmethylprednisolone sodium succinate, meto-
Absorption: Completely absorbed from the GIclopramide, metoprolol, metronidazole, mi-
tract. Sodium salt (Anaprox) is more rapidly ab-dazolam, nafcillin, nitroglycerin, nitroprus-
sorbed.side, norepinephrine, ondansetron,
Distribution: Crosses the placenta; enterspalonosetron, penicillin G potassium, phenyl-
breast milk in low concentrations.ephrine, phytonadione, piperacillin/tazobac-
Protein Binding: >99%.tam, potassium chloride, procainamide, pro-
Metabolism and Excretion: Mostly metabo-chlorperazine, promethazine, propofol,
lized by the liver.propranolol, protamine, quinupristin/dalfo-
Half-life: Children <8 yr: 8–17 hr; Children 8–pristin, ranitidine, sodium bicarbonate, ta-
14 yr: 8–10 hr; Adults: 10–20 hr.crolimus, ticarcillin/clavulanate, tirofiban,

tobramycin, vancomycin, vasopressin, vera- TIME/ACTION PROFILEpamil, voriconazole.
● Y-Site Incompatibility: diazepam, lanso- ROUTE ONSET PEAK DURATION

prazole, pantoprazole, phenytoin, trimetho-
PO (anal- 1 hr unknown 8–12 hr

prim/sulfamethoxazole. gesic)
● Additive Incompatibility: Incompatible PO (anti-in- 14 days 2–4 wk unknown

flammatory)with preparations containing bisulfite, sulfite,
and solutions with an alkaline pH.

Contraindications/Precautions
Patient/Family Teaching Contraindicated in: Hypersensitivity; Cross-
● As medication becomes effective, explain sensitivity may occur with other NSAIDs, includ-

purpose and effects of naloxone to patient. ing aspirin; Active GI bleeding; Ulcer disease;
Evaluation/Desired Outcomes Lactation: Passes into breast milk and should
● Adequate ventilation. not be used by nursing mothers.
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Use Cautiously in: Severe cardiovascular, re- ginger, ginkgo, Panax ginseng, licorice,
nal, or hepatic disease; History of ulcer disease and others.
or any other history of gastrointestinal bleeding Route/Dosage
(may increase the risk of GI bleeding); Underly- 275 mg naproxen sodium is equivalent to 250
ing cardiovascular disease (may increase the mg naproxen.
risk of MI or stroke); Chronic alcohol use/

Anti-inflammatory/Analgesic/Antidysme-abuse; Geri: Increased risk of adverse reactions;
norrhealOB: Avoid using during third trimester of preg-

nancy; may cause premature closure of the duc- PO (Adults): Naproxen—250–500 mg bid
tus arteriosis; Pedi: Children <2 yr (safety not (up to 1.5 g/day). Delayed-release naprox-
established). en—375–500 mg twice daily. Naproxen sodi-

um—275–550 mg twice daily (up to 1.65 g/Adverse Reactions/Side Effects
day).CNS: dizziness, drowsiness, headache. EENT:
PO (Children >2 yr): Analgesia: 5–7 mg/kg/tinnitus, visual disturbances. Resp: dyspnea.
dose every 8–12 hr. Inflammatory disease:CV: edema, palpitations, tachycardia. GI: DRUG-
10–15 mg/kg/day divided q 12 hr, maximum:INDUCED HEPATITIS, GI BLEEDING, constipation, dys-
1000 mg/day.pepsia, nausea, anorexia, diarrhea, discomfort,

flatulence, vomiting. GU: cystitis, hematuria, re- Antigout Nnal failure. Derm: photosensitivity, rashes, PO (Adults): Naproxen—750 mg naproxen
sweating, pseudoporphyria (12% incidence in initially, then 250 mg q 8 hr. Naproxen sodi-
children with juvenile rheumatoid arthritis— um—825 mg initially, then 275 mg q 8 hr.
discontinue therapy if this occurs). Hemat:

OTC Use (naproxen sodium)blood dyscrasias, prolonged bleeding time.
PO (Adults): 200 mg q 8–12 hr or 400 mg fol-Misc: allergic reactions including ANAPHYLAXIS

and STEVENS-JOHNSON SYNDROME. lowed by 200 mg q 12 hr (not to exceed 600
mg/24 hr).Interactions
PO (Geriatric Patients >65 yr): Not to ex-Drug-Drug: Concurrent use with aspirin �
ceed 200 mg q 12 hr.naproxen blood levels and may � effectiveness.

� risk of bleeding with anticoagulants, Availability
thrombolytic agents, eptifibatide, tirofi- Naproxen
ban, cefotetan, cefoperazone, valproic Tablets (Naprosyn, {Apo-Naproxen, Nax-
acid, clopidogrel, and ticlopidine. Additive en, Novo-Naprox, Nu-Naprox}): �125 mg,
adverse GI side effects with aspirin, cortico- 250 mg, 375 mg, 500 mg. Controlled-releasesteroids, and other NSAIDs. Probenecid � tablets (Naprelan): 375 mg, 500 mg. De-blood levels and may � toxicity. � risk of pho-

layed-release tablets (EC-Naprosyn, Na-tosensitivity with other photosensitizing
prosyn-E): �250 mg, 375 mg, 500 mg. Ex-agents. May � the risk of toxicity from meth-
tended-release tablets (Naprosyn-SR):otrexate, antineoplastics, or radiation
�750 mg. Oral suspension (Naprosyn): 125therapy. May � serum levels and risk of toxic-
mg/5 ml. Suppositories (Naprosyn, Naxen):ity from lithium. � risk of adverse renal ef-
�500 mg.fects with cyclosporine or chronic use of acet-
Naproxen Sodiumaminophen. May � response to ACE
Tablets (Aleve, Anaprox, Anaprox DS, Apo-Inhibitors, angiotensin II antagonists, or
Napro-Na, Novo-Naprox Sodium, Novo-furosemide. May � risk of hypoglycemia with
Naprox Sodium DS, Synaflex, Synaflex DS):insulin or oral hypoglycemic agents Oral
220 mgOTC, 275 mg, 550 mg. In combinationpotassium supplements may � GI adverse
with: lansoprazole in a combination packageeffects.
(Prevacid NapraPac), pseudoephedrine (AleveDrug-Natural Products: � anticoagulant ef-
Cold and Sinus Tablets, Aleve Sinus and Head-fect and bleeding risk with anise, arnica, cha-

momile, clove, dong quai, feverfew, garlic, ache Tablets). See Appendix B.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS ● Instruct patient to take medication as direct-
ed. Take missed doses as soon as remem-Assessment
bered but not if almost time for the next dose.

● Patients who have asthma, aspirin-induced
Do not double doses.allergy, and nasal polyps are at increased risk

● May cause drowsiness or dizziness. Advisefor developing hypersensitivity reactions. Ass-
patient to avoid driving or other activities re-ess for rhinitis, asthma, and urticaria.
quiring alertness until response to the medi-

● Pain: Assess pain (note type, location, and
cation is known.intensity) prior to and 1–2 hr following ad-

● Caution patient to avoid the concurrent use ofministration.
alcohol, aspirin, acetaminophen, or other● Arthritis: Assess pain and range of motion
OTC medications without consulting healthprior to and 1–2 hr following administration.

● Fever: Monitor temperature; note signs asso- care professional. Use of naproxen with 3 or
ciated with fever (diaphoresis, tachycardia, more glasses of alcohol per day may increase
malaise). risk of GI bleeding.

● Lab Test Considerations: Evaluate BUN, ● Advise patient to inform health care profes-
serum creatinine, CBC, and liver function sional of medication regimen prior to treat-
tests periodically in patients receiving pro- ment or surgery.
longed therapy.

● Caution patient to wear sunscreen and pro-
● May � serum potassium, BUN, serum creati- tective clothing to prevent photosensitivity re-

nine, alkaline phosphatase, LDH, AST, and actions (especially in children with juvenile
ALT tests levels. May � blood glucose, he- rhumatoid arthritis [JRA]).moglobin, and hematocrit concentrations,

● Instruct patients not to take OTC naproxenleukocyte and platelet counts, and CCr.
preparations for more than 3 days for fever

● Bleeding time may be prolonged up to 4 days
and to consult health care professional iffollowing discontinuation of therapy.
symptoms persist or worsen.● May alter test results for urine 5-HIAA and

● Advise patient to consult health care profes-urine steroid determinations.
sional if rash, itching, visual disturbances,Potential Nursing Diagnoses
tinnitus, weight gain, edema, black stools,Acute pain (Indications)
persistent headache, or influenza-like syn-Impaired physical mobility (Indications)
drome (chills, fever, muscle aches, pain)

Implementation occurs.
● Administration in higher than recommended

Evaluation/Desired Outcomesdoses does not provide increased effective-
● Relief of pain.ness but may cause increased side effects.
● Improved joint mobility. Partial arthritic re-● Coadministration with opioid analgesics may

have additive analgesic effects and may per- lief is usually seen within 2 wk, but maximum
mit lower opioid doses. effectiveness may require 2–4 wk of continu-

● Analgesic is more effective if given before ous therapy. Patients who do not respond to
pain becomes severe. one NSAID may respond to another.

● PO: For rapid initial effect, administer 30 min
● Reduction of fever.

before or 2 hr after meals. May be adminis-
tered with food, milk, or antacids to decrease
GI irritation. Food slows but does not reduce naratriptan (nar-a-trip-tan)
the extent of absorption. Do not mix suspen- Amerge
sion with antacid or other liquid prior to ad-

Classificationministration.
Therapeutic: vascular headache sup-

● Dysmenorrhea: Administer as soon as pos- pressantssible after the onset of menses. Prophylactic Pharmacologic: 5-HT1 agonists
treatment has not been shown to be effective.

Pregnancy Category CPatient/Family Teaching
● Advise patient to take this medication with a

Indicationsfull glass of water and to remain in an upright
Acute treatment of migraine headache.position for 15–30 min after administration.

Copyright © 2008 by F.A. Davis



naratriptan 867

Action Interactions
Acts as an agonist at specific 5-HT1 receptor sites Drug-Drug: Concurrent use with SSRI anti-
in intracranial blood vessels and sensory trige- depressants may result in weakness, hyper-re-
minal nerves. Therapeutic Effects: Cranial flexia, and incoordination. Cigarette smoking
vessel vasoconstriction with resultant decrease � the metabolism of naratriptan. Blood levels
in migraine headache. and effects are � by hormonal contracep-

tives. Avoid concurrent use (within 24 hr ofPharmacokinetics
each other) with ergot-containing drugsAbsorption: Well absorbed (70%) following
(dihydroergotamine) may result in pro-oral administration.
longed vasospastic reactions. Avoid concurrentDistribution: Unknown.
(within 2 wk) use with MAO inhibitors; pro-Metabolism and Excretion: 60% excreted
duces increased systemic exposure and risk ofunchanged in urine; 30% metabolized by the
adverse reactions to naratriptan. Serotonin syn-liver.
drome may occur with sibutramine.Half-life: 6 hr (increased in renal impair-
Drug-Natural Products: � risk of seroti-ment).
nergic side effects including serotonin syn-
drome with St. John’s wort and SAMe.TIME/ACTION PROFILE (decreased migraine

pain) Route/Dosage
PO (Adults): 1 or 2.5 mg; dose may be repeat- N

ROUTE ONSET PEAK DURATION ed in 4 hr if response is inadequate (not to ex-
PO 30–60 min 2–3 hr† up to 24 hr ceed 5 mg/24 hr or treatment of more than 4

headaches/mo).†3–4 hr during migraine attack

AvailabilityContraindications/Precautions
Tablets: 1 mg, 2.5 mg. Cost: 1 mg $210.69/9,Contraindicated in: Hypersensitivity; Geriatric
2.5 mg $210.97/9.patients; Ischemic cardiovascular, cerebrovas-

cular, or peripheral vascular syndromes; Histo-
NURSING IMPLICATIONSry of significant cardiovascular disease; Uncon-

trolled hypertension; Severe renal impairment Assessment
(CCr <15 ml/min); Severe hepatic impairment;

● Assess pain location, character, intensity, and
Should not be used within 24 hr of other 5-HT1 duration and associated symptoms (photo-
agonists or ergot-type compounds (dihydroer- phobia, phonophobia, nausea, vomiting)
gotamine). during migraine attack.
Use Cautiously in: Mild to moderate renal or

Potential Nursing Diagnoseshepatic impairment (dose should not exceed
Acute pain (Indications)2.5 mg/24 hr; initial dose should be de-

creased); Pregnancy, lactation, or children Implementation
(safety not established). ● PO: Tablets may be administered at any time
Exercise Extreme Caution in: Cardiovascular after the headache starts.
risk factors (hypertension, hypercholesterol- Patient/Family Teaching
emia, cigarette smoking, obesity, diabetes,

● Inform patient that naratriptan should be
strong family history, menopausal women or used only during a migraine attack. It is
men >40 yr); use only if cardiovascular status meant to be used for relief of migraine attacks
has been evaluated and determined to be safe but not to prevent or reduce the number of
and 1st dose is administered under supervision. attacks.
Adverse Reactions/Side Effects ● Instruct patient to administer naratriptan as
CNS: dizziness, drowsiness, malaise/fatigue. soon as symptoms of a migraine attack ap-
CV: CORONARY ARTERY VASOSPASM, MI, VENTRICULAR FI- pear, but it may be administered any time
BRILLATION, VENTRICULAR TACHYCARDIA, myocardial during an attack. If migraine symptoms re-
ischemia. GI: nausea. Neuro: paresthesia. turn, a 2nd dose may be used. Allow at least 4
Misc: pain/pressure sensation in throat/neck. hr between doses, and do not use more than

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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2 tablets in any 24-hr period. Do not use to also be used with metformin or a thiazolidine-
dione (pioglitazone, rosiglitazole).treat more than 4 headaches per month.

● Advise patient that lying down in a darkened Action
room following naratriptan administration Stimulates the release of insulin from pancreatic
may further help relieve headache. beta cells by closing potassium channels, which

● Caution patient not to use naratriptan if she is results in the opening of calcium channels in
pregnant, suspects she is pregnant, or plans beta cells. This is followed by release of insulin.
to become pregnant. Adequate contraception Requires functioning pancreatic beta cells.
should be used during therapy. Therapeutic Effects: Lowering of blood

● Advise patient to notify health care profes- glucose.
sional prior to next dose of naratriptan if pain Pharmacokinetics
or tightness in the chest occurs during use. If Absorption: Well absorbed (73%) following
pain is severe or does not subside, notify oral administration; absorption is rapid.
health care professional immediately. If Distribution: Unknown.
wheezing; heart throbbing; swelling of eye- Protein Binding: 98%.
lids, face, or lips; skin rash; skin lumps; or Metabolism and Excretion: Mostly metabo-
hives occur, notify health care professional lized by the liver (cytochrome P2 C9 and P3 A4
immediately and do not take more naratrip- [CYP2 C9 and CYP3 A4] enzyme systems); 16%
tan without approval of health care profes- excreted unchanged in urine.

Half-life: 1.5 hr.sional. If feelings of tingling, heat, flushing,
heaviness, pressure, drowsiness, dizziness,

TIME/ACTION PROFILE (effect on bloodtiredness, or sickness develop, discuss with
glucose)health care professional at next visit.

● Instruct patient not to take additional nara- ROUTE ONSET PEAK DURATION
triptan if no response is seen with initial dose PO within 20 min 1 hr 4 hr
without consulting health care professional.
There is no evidence that 5 mg provides Contraindications/Precautions
greater relief than 2.5-mg dose. Additional Contraindicated in: Hypersensitivity; OB:
naratriptan doses are not likely to be effective Pregnancy or lactation (insulin recommended
and alternative medications, as previously to control diabetes during pregnancy); Diabetic
discussed with health care professional, may ketoacidosis; Type 1 diabetes.

Use Cautiously in: Geri: Elderly patients,be used.
malnourished patients, patients with pituitary or● Naratriptan may cause dizziness or drowsi-
adrenal insufficiency (increased susceptibilityness. Caution patient to avoid driving or other
to hypoglycemia); Strenuous physical exercise,activities requiring alertness until response to
insufficient caloric intake (increased risk of hy-medication is known.
poglycemia); Autonomic neuropathy (hypogly-● Advise patient to avoid alcohol, which aggra-
cemia may be masked); Moderate to severe livervates headaches, during naratriptan use.
impairment; Fever, infection, trauma, or sur-

Evaluation/Desired Outcomes gery (may lead to transient loss of glycemic con-
● Relief of migraine attack. trol; insulin may be required); Pedi: Children

(safety not established).

Adverse Reactions/Side Effectsnateglinide (na-teg-li-nide)
CNS: dizziness. Resp: bronchitis, coughing, up-Starlix
per respiratory infection. GI: diarrhea. Endo:

Classification HYPOGLYCEMIA. MS: arthropathy, back pain. Misc:
Therapeutic: antidiabetics flu symptoms.Pharmacologic: meglitinides

Interactions
Pregnancy Category C Drug-Drug: Concurrent use with beta block-

ers may mask hypoglycemia. Alcohol, combi-
Indications nation with other antidiabetics, NSAIDs,
To improve glycemic control in patients with MAO inhibitors, nonselective beta block-
type 2 diabetes (with diet and exercise); may ers may � the risk of hypoglycemia. Hypogly-
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cemic effects may be � by thiazide diuretics, ● Explain to patient that this medication con-
trols hyperglycemia but does not cure diabe-corticosteroids, thyroid supplements, or
tes. Therapy is long term.sympathomimetic (adrenergic) agents.

● Review signs of hypoglycemia and hypergly-Drug-Food: Blood levels and effects are signifi-
cemia with patient. If hypoglycemia occurs,cantly � when administered prior to a liquid
advise patient to take a glass of orange juicemeal.
or 2–3 tsp of sugar, honey, or corn syrup dis-

Route/Dosage solved in water and notify health care profes-
PO (Adults): 120 mg 3 times daily before sional.
meals; patients who are approaching glycemic ● Encourage patient to follow prescribed diet,
control may be started at 60 mg 3 times daily. medication, and exercise regimen to prevent

hypoglycemic or hyperglycemic episodes.Availability
● Instruct patient in proper testing of serumTablets: 60 mg, 120 mg.

glucose and ketones. These tests should be
closely monitored during periods of stress orNURSING IMPLICATIONS
illness and health care professional notified if

Assessment significant changes occur.
● Observe for signs and symptoms of hypogly- ● May occasionally cause dizziness. Caution pa-

cemic reactions (sweating, hunger, tient to avoid driving or other activities re-
Nweakness, dizziness, tremor, tachycardia, quiring alertness until response to medica-

anxiety). tion is known.
● Caution patient to avoid other medications,● Lab Test Considerations: Monitor serum

especially aspirin and alcohol, while on thisglucose and HbA1c periodically during thera-
therapy without consulting health care pro-py to evaluate effectiveness.
fessional.● May cause � uric acid levels.

● Insulin is the recommended method of con-● Toxicity and Overdose: Overdose is man-
trolling blood glucose during pregnancy.ifested by symptoms of hypoglycemia. Mild
Counsel female patients to use a form of con-hypoglycemia may be treated with adminis-
traception other than oral contraceptives andtration of oral glucose. Severe hypoglycemia
to notify health care professional promptly ifshould be treated with IV D50W followed by
pregnancy is planned or suspected.continuous IV infusion of more dilute dex-

● Advise patient to inform health care profes-trose solution at a rate sufficient to keep se-
sional of medication regimen prior to treat-rum glucose at approximately 100 mg/dl. ment or surgery.

Potential Nursing Diagnoses ● Advise patient to carry a form of sugar (sugar
Imbalanced nutrition: more than body require- packets, candy) and identification describing
ments (Indications) disease process and medication regimen at

all times.Noncompliance (Patient/Family Teaching)
● Emphasize the importance of routine follow-Implementation

up exams.
● Patients stabilized on a diabetic regimen who

Evaluation/Desired Outcomesare exposed to stress, fever, trauma, infec-
● Control of blood glucose levels without thetion, or surgery may require administration

occurrence of hypoglycemic or hyperglycem-of insulin.
ic episodes.

● PO: Administer 1–30 min prior to meals.
● May be administered concurrently with met-

nedocromil, See MAST CELLformin, pioglitazone, or rosiglitazole.
STABILIZERS.Patient/Family Teaching

● Instruct patient to take medication at same
time each day. Take missed doses as soon as

nefazodone (neff-a-zoe-done)remembered unless almost time for next
dose. Do not take if unable to eat. Serzone

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



870 nefazodone

function. Derm: rashes. Hemat: decreased he-Classification
matocrit.Therapeutic: antidepressants
Interactions

Pregnancy Category C Drug-Drug: Serious, potentially fatal reactions
may occur during concurrent use with MAO in-

Indications hibitors (do not use concurrently or within 2
Major depression. Unlabeled uses: Panic dis- wk of MAO inhibitors; discontinue nefazodone
order, post-traumatic stress disorder (PSTD). at least 14 days before starting MAO inhibitor

therapy). � CNS depression with other CNS de-Action
pressants including alcohol, antihistamines,Inhibits the reuptake of serotonin and norepi-
opioid analgesics, and sedative/hypnotics.nephrine by neurons. Antagonizes alpha1-ad-
May � blood levels and effects of alprazolamrenergic receptors. Therapeutic Effects: Anti-
or triazolam. May increase serum digoxindepressant action, which may develop only after
levels. Additive hypotension may occur with an-several weeks.
tihypertensives, nitrates, or acute ingestionPharmacokinetics
of alcohol. May � risk of myopathy withAbsorption: Well absorbed but undergoes ex-
HMG-CoA reductase inhibitors. � antide-tensive and variable first-pass hepatic metabo-
pressant action with concomitant use of cara-lism (bioavailability about 20%).
bazepine. May � clearance of haloperidol,Distribution: Widely distributed; enters the
so haloperidol dose may need to be de-CNS.
creased.Protein Binding: ≥99%.
Drug-Natural Products: � risk of serito-Metabolism and Excretion: Extensively me-
nergic side effects including serotonin syn-tabolized. One metabolite (hydroxynefazodone)
drome with St. John’s wort and SAMe. Kavahas antidepressant activity.
kava, valerian, or chamomile can � CNS de-Half-life: Nefazodone—2–4 hr; hydroxyne-
pression.fazodone—1.5–4 hr.
Route/Dosage

TIME/ACTION PROFILE (antidepressant PO (Adults): 100 mg twice daily initially; may
action) be increased weekly up to 600 mg/day in 2 di-

vided doses.
ROUTE ONSET PEAK DURATION

PO (Geriatric Patients): 50 mg twice daily in-
PO days–wks several wk unknown itially; may be increased weekly as tolerated.

Availability (generic available)Contraindications/Precautions
Tablets: 50 mg, 100 mg, 150 mg, 200 mg, 250Contraindicated in: Hypersensitivity; Concur-
mg.rent MAO inhibitor therapy; Active liver disease

or baseline elevated serum transaminases.
NURSING IMPLICATIONSUse Cautiously in: May � risk of suicide at-

tempt/ideation especially during early treatment Assessment
or dose adjustment; History of suicide attempt

● Assess mental status (orientation, mood, be-
or drug abuse; Underlying cardiovascular or ce- havior) frequently. Inform health care pro-
rebrovascular disease; History of mania; OB: fessional if patient demonstrates significant
Safety not established; Lactation: Discontinue increase in anxiety, nervousness, or in-
drug or bottle-feed; Pedi: Safety not established somnia.
in children; suicide risk may be greater in chil-

● Assess suicidal tendencies, especially in early
dren and adolescents; Geri: Iinitiate therapy at therapy. Restrict amount of drug available to
lower doses. patient.
Adverse Reactions/Side Effects ● Monitor blood pressure and pulse before and
CNS: dizziness, insomnia, somnolence, agita- periodically during therapy.
tion, confusion, weakness. EENT: abnormal vi- ● Monitor liver function tests prior to and rout-
sion, blurred vision, eye pain, tinnitus. Resp: inely during therapy. Obtain LFTs at first sign
dyspnea. CV: bradycardia, hypotension. GI: HE- of hepatic dysfunction (nausea, vomiting,
PATIC FAILURE, HEPATOTOXICITY, constipation, dry abdominal pain, fatigue, anorexia, dark
mouth, nausea, gastroenteritis. GU: erectile dys- urine).
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● Assess for sexual dysfunction throughout ● Instruct patient to notify health care profes-
treatment. sional of signs of allergy (rash, hives) or if

● Lab Test Considerations: May cause de- agitation, blurriness or other changes in vi-
crease in hematocrit and leukopenia. sion, confusion, dizziness, unsteadiness, diffi-

● Monitor liver function periodically. If serum cult or frequent urination, difficulty concen-
AST or ALT levels are >3 times the upper limit trating, or memory problems occur.
of normal discontinue nefazodone. ● Emphasize the importance of follow-up ex-

● May also cause hypercholesterolemia and hy- aminations to monitor progress. Encourage
poglycemia. patient participation in psychotherapy.

● Refer to local support group.Potential Nursing Diagnoses
● Inform patient that some side effects may goIneffective coping (Indications)

away with time.Risk for injury (Side Effects)
Evaluation/Desired OutcomesImplementation
● Increased sense of well-being.

● Do not confuse Serzone (nefazodone) with
● Renewed interest in surroundings. May re-Seroquel (quetiapine).

quire several weeks of therapy to obtain full
● Discontinue nefazodone prior to elective sur-

response. Need for therapy should be period-gery to prevent potential interactions with
ically reassessed. Therapy is usually contin-general anesthesia.
ued for 6 months or more. N● PO: Administer doses twice daily.

Patient/Family Teaching neomycin, See AMINOGLYCOSIDES.
● Instruct patient to take medication as direct-

ed. Several weeks may be required to obtain a
full antidepressant response. Once response
is obtained, therapy should be continued for neostigmine
at least 6 mo. If a dose is missed, take as soon (nee-oh-stig-meen)
as possible unless almost time for next dose. Prostigmin
Do not double doses.

Classification● May cause drowsiness or dizziness. Caution
Therapeutic: antimyasthenicspatient to avoid driving or other activities re-
Pharmacologic: cholinergicsquiring alertness until response to the drug is

known. Pregnancy Category C
● Advise patient to make position changes slow-

ly to minimize orthostatic hypotension. Indications
● Caution patient to avoid taking alcohol or oth- Improvement in muscle strength in symptomat-

er CNS depressant drugs during therapy and ic treatment of myasthenia gravis. Preventionnot to take other prescription, OTC medica- and treatment of postoperative bladder disten-tions, or herbal products without consulting tion and urinary retention or ileus. Reversal ofhealth care professional. nondepolarizing neuromuscular blockers.
● Advise patient to notify health care profes-

Actionsional immediately if signs of liver dysfunc-
Inhibits the breakdown of acetylcholine so thattion (jaundice, anorexia, GI complaints, mal-
it accumulates and has a prolonged effect. Ef-aise, dark urine) occur.
fects include miosis, increased intestinal and● Inform patient that frequent mouth rinses,
skeletal muscle tone, bronchial and ureteralgood oral hygiene, and sugarless gum or can-
constriction, bradycardia, increased salivation,dy may minimize dry mouth. If dry mouth
lacrimation, and sweating. Therapeutic Ef-persists for more than 2 wk, consult health
fects: Improved muscular function in patientscare professional regarding use of saliva sub-
with myasthenia gravis, improved bladder-emp-stitute.
tying in patients with urinary retention, or rever-● Instruct female patient to inform health care
sal of nondepolarizing neuromuscularprofessional if pregnancy is planned or sus-

pected or if breastfeeding. blockers.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics Bladder Atony, Abdominal Distention:
Absorption: Poorly absorbed following oral Prevention
administration, necessitating large oral doses IM, Subcut (Adults): 250 mcg q 4–6 hr for 2–
compared with parenteral doses. 3 days.
Distribution: Probably does not cross the pla-

Bladder Atony, Abdominal Distention:centa or enter breast milk.
TreatmentMetabolism and Excretion: Metabolized by
IM, Subcut (Adults): 500 mcg as needed; mayplasma cholinesterases and the liver.
repeat q 3 hr for 5 doses after bladder has beenHalf-life: PO, IV—40–60 min; IM—50–90
emptied for bladder atony.min.
Antidote for Nondepolarizing Neuromus-TIME/ACTION PROFILE (cholinergic effects,
cular Blockersincreased muscle tone)
IV (Adults): 0.5–2 mg slowly; pretreat with
0.6–1.2 mg atropine IV (may be repeated to aROUTE ONSET PEAK DURATION
total dose of 5 mg).PO 45–75 min unknown 2–4 hr
IV (Children): 40 mcg/kg with 20 mcg/kg at-IM 10–30 min 20–30 min 2–4 hr

IV 10–30 min 20–30 min 2–4 hr ropine.

Availability (generic available)Contraindications/Precautions
Tablets: 15 mg. Injection: 1:1000 in 10-mlContraindicated in: Hypersensitivity; Mechan-
vials, 1:2000 in 1-ml ampules and 10-ml vials,ical obstruction of the GI or GU tract.
1:4000 in 1-ml ampules. In combinationUse Cautiously in: History of asthma; Ulcer
with: atropine (Neostigmine Methylsulfatedisease; Cardiovascular disease; Epilepsy; Hy-
Min-I-Mix).perthyroidism; OB: Pregnancy (may cause uter-

ine irritability after IV administration near term; NURSING IMPLICATIONSnewborns may display muscle weakness); Lac-
tation. Assessment

● Assess pulse, respiratory rate, and bloodAdverse Reactions/Side Effects
pressure prior to administration. Report sig-CNS: SEIZURES, dizziness, weakness. EENT: lacri-
nificant changes in heart rate.mation, miosis. Resp: bronchospasm, excess

● Myasthenia Gravis: Assess neuromuscularsecretions. CV: bradycardia, hypotension. GI:
status, including vital capacity, ptosis, diplo-abdominal cramps, diarrhea, excess salivation,
pia, chewing, swallowing, hand grasp, andnausea, vomiting. Derm: sweating, rashes.
gait, prior to administering and at peak effect.Interactions
Patients with myasthenia gravis may be ad-Drug-Drug: Action may be antagonized by
vised to keep a daily record of their conditiondrugs possessing anticholinergic proper-
and the effects of this medication.ties, including antihistamines, antidepres-

● Assess patient for overdose and underdose orsants, atropine, haloperidol, phenothi-
resistance. Both have similar symptomsazines, quinidine, and disopyramide.
(muscle weakness, dyspnea, dysphagia), butProlongs action of depolarizing muscle-re-
symptoms of overdose usually occur within 1laxing agents (succinylcholine, decame-
hr of administration, whereas underdosethonium).
symptoms occur 3 or more hr after adminis-Route/Dosage tration. Overdose (cholinergic crisis) symp-
toms may also include increased respiratoryMyasthenia Gravis
secretions and saliva, bradycardia, nausea,PO (Adults): 15 mg q 3–4 hr initially; increase
vomiting, cramping, diarrhea, and diaphore-at daily intervals until optimal response is
sis. A Tensilon test (edrophonium chloride)achieved. Usual maintenance dose is 150 mg/
may be used to distinguish between overdoseday (up to 375 mg/day may be needed).
and underdose.PO (Children): 2 mg/kg/day (60 mg/m2) in 6–

● Postoperative Ileus: Monitor abdominal8 divided doses.
status (assess for distention, auscultate bowelSubcut, IM (Adults): 0.5 mg.
sounds). A rectal tube may be inserted to faci-Subcut, IM (Children): 10–40 mcg/kg q 2–3

hr; may give with 10 mcg/kg atropine. litate expulsion of flatus.
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● Postoperative Urinary Retention: Assess doses. Patients with a history of dysphagia
for bladder distention. Monitor intake and should have a nonelectric or battery-operated
output. If patient is unable to void within 1 hr backup alarm clock to remind them of exact
of neostigmine administration, consider cath- dosage time. Patients with dysphagia may not
eterization. be able to swallow the medication if the dose

● Antidote to Nondepolarizing Neuromus- is not taken exactly on time. Taking the dose
cular Blocking Agents: Monitor reversal of late may result in myasthenic crisis. Taking
effects of neuromuscular blocking agents the dose early may result in cholinergic crisis.
with a peripheral nerve stimulator. Recovery Patients with myasthenia gravis must continue
usually occurs consecutively in the following this regimen as lifelong therapy.
muscles: diaphragm, intercostal muscles, ● Instruct patient with myasthenia gravis to
muscles of the glottis, abdominal muscles, space activities to avoid fatigue.
limb muscles, muscles of mastication, and le- ● Advise patient to carry identification describ-
vator muscles of the eyelids. Closely observe ing disease and medication regimen at all
the patient for residual muscle weakness and times.
respiratory distress throughout the recovery Evaluation/Desired Outcomes
period. Maintain airway patency and ventila-

● Relief of ptosis and diplopia.
tion until recovery of normal respiration

● Improved chewing, swallowing, extremity
occurs. strength, and breathing without the appear- N

● Toxicity and Overdose: If overdose oc- ance of cholinergic symptoms in myasthenia
curs, atropine is the antidote. gravis.

Potential Nursing Diagnoses ● Relief or prevention of postoperative gas-
Impaired physical mobility (Indications) trointestinal ileus.
Ineffective breathing pattern (Indications) ● Relief of nonobstructive postoperative uri-

nary retention.Implementation
● Reversal of nondepolarizing neuromuscular

● Oral and parenteral doses are not inter-
blocking agents in general anesthesia.changeable.

● When used as an antidote to nondepolarizing
HIGH ALERTneuromuscular blocking agents, atropine

may be used prior to or concurrently with nesiritide (ne-sir-i-tide)neostigmine to prevent or treat bradycardia. Natrecor
● PO: Administer with food or milk to minimize

side effects. For patients who have difficulty Classification
Therapeutic: none assignedchewing, neostigmine may be taken 30 min
Pharmacologic: vasodilators (human B-before meals.
type natriuretic peptide)IV Administration
Pregnancy Category C● Direct IV: Administer doses undiluted. May

be given through Y-site of an IV of D5W, 0.9%
NaCl, Ringer’s solution, or LR. Concentra- Indications
tion: 0.5–1 mg/ml. Rate: Administer each Acutely decompensated CHF in hospitalized pa-
0.5 mg over 1 min. tients who have dyspnea at rest or with minimal

● Syringe Compatibility: glycopyrrolate, activity; has been used with digoxin, diuretics,
heparin, ondansetron, pentobarbital, thio- and ACE inhibitors. Should not be used for inter-
pental. mittent outpatient infusion, scheduled repetitive

● Y-Site Compatibility: heparin, hydrocorti- use, as a diuretic, or to improve renal function.
sone sodium succinate, potassium chloride, Action
vitamin B complex with C. Binds to guanyl cyclase receptors in vascular

Patient/Family Teaching smooth muscle and endothelial cells, producing
● Instruct patient to take medication exactly as increased intracellular guanosine 3�5�-cyclic

directed. Do not skip or double up on missed monophosphate (cGMP) and smooth muscle

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



874 nesiritide

Route/Dosagecell relaxation. cGMP acts as a ‘‘second messen-
IV (Adults): 2 mcg/kg bolus followed by 0.01ger’’ to dilate veins and arteries. Therapeutic
mcg/kg/min as a continuous infusion. May in-Effects: Dose-dependent reduction in pulmo-
crease by 0.005 mcg/kg/min every 3 hr up to anary capillary wedge pressure (PCWP) and sys-
maximum infusion rate of 0.03 mcg/kg/mintemic arterial pressure in patients with heart
(based on response).failure with resultant decrease in dyspnea.
AvailabilityPharmacokinetics
Lyophilized powder for injection (re-Absorption: IV administration results in com-
quires reconstitution): 1.5 mg/vial.plete bioavailability.

Distribution: Unknown.
NURSING IMPLICATIONSMetabolism and Excretion: Cleared from cir-

culation by binding to cell surface clearance re- Assessment
ceptors resulting in cellular internalization and ● Monitor blood pressure, pulse, ECG, respira-
proteolysis, proteolytic breakdown by endopep- tory rate, cardiac index, PCWP, and central
tidases, and renal filtration. venous pressure frequently during adminis-
Half-life: 18 min. tration. May cause hypotension, especially in

patients with a BP <100 mm Hg. Reduce dose
TIME/ACTION PROFILE (effects on cardio- or discontinue nesiritide if patient develops
vascular parameters) hypotension. Hypotension may cause renal

compromise. Use IV fluids and changes in
ROUTE ONSET PEAK DURATION

body position to support blood pressure if
IV 15 min 1 hr 60 min† symptomatic hypotension occurs. Nesiritide

may be restarted at a dose reduced by 30%†Longer with higher than recommended doses
with no bolus administration once patient isContraindications/Precautions stabilized. Hypotension may be prolonged forContraindicated in: Hypersensitivity; Cardio- hours, requiring a period of monitoring priorgenic shock; Systolic blood pressure <90 mm to restarting administration.Hg; Low cardiac filling pressure, significant val-

● Monitor intake and output and weigh daily.
vular stenosis, restrictive/subtractive cardiomy- Assess for decrease in signs of CHF (dyspnea,
opathy, constrictive pericarditis/cardiac tam- rales/crackles, peripheral edema, weight
ponade, or other conditions in which cardiac gain).
output is dependent on venous return.

● Lab Test Considerations: Monitor BUN
Use Cautiously in: Heart failure where renal and serum creatinine. May cause � in serum
function is dependent on activity of the renin/ creatinine; � serum creatinine may be dose-
angiotensin/aldosterone system (may cause az- related.
otemia); BP <90 mm Hg (increased risk of hy-

Potential Nursing Diagnosespotension); Geri: Geriatric patients (some may
Decreased cardiac output (Indications)be more sensitive to effects); Cardiogenic shock
Activity intolerance (Indications)(should not be used as primary therapy); OB:
Excess fluid volume (Indications)Pregnancy, lactation; Pedi: Children (safety not
Implementationestablished).
● High Alert: Intravenous vasoactive medica-Adverse Reactions/Side Effects

tions have an increased potential for causingCNS: anxiety, confusion, dizziness, headache,
harm. Have second practitioner independent-hypotension (dose related), insomnia, drowsi-
ly check original order, dose calculations,ness. EENT: amblyopia. Resp: APNEA, cough, he-
and infusion pump settings. Administer onlymoptysis. CV: hypotension, arrhythmias, brady- in settings where blood pressure can becardia. GI: abdominal pain, nausea, vomiting. closely monitored.GU: � creatinine, renal failure. Derm: itching,

● Prime the IV tubing with an infusion of 25 ml
rash, sweating. Hemat: anemia. Local: injec- prior to connecting to the patient’s vascular
tion site reactions. MS: back pain, leg cramps. access port and prior to administering bolus
Neuro: paresthesia, tremor. Misc: fever. or infusion. Flush catheter between adminis-
Interactions tration of nesiritide and other medications.
Drug-Drug: None reported. Do not administer through a central heparin-
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coated catheter as nesiritide binds to heparin. Classification
Concomitant administration of a heparin in- Therapeutic: antiretrovirals
fusion through a separate catheter is ac- Pharmacologic: non-nucleoside reverse

transcriptase inhibitorsceptable.
IV Administration Pregnancy Category C

● Direct IV: Diluent: Reconstitute 1.5-mg
vial of nesiritide by adding 5 ml of diluent re- Indications
moved from a prefilled 250-ml plastic IV bag Management of HIV infection in combination
containing D5W, 0.9% NaCl, D5/0.45% NaCl, with a nucleoside analogue.
or D5/0.2% NaCl. Do not shake vial; rock Action
gently so all surfaces including stopper are in Binds to the enzyme reverse transcriptase,
contact with diluent to ensure complete re- which results in disruption of DNA synthesis.
constitution. Withdraw entire content of re- Therapeutic Effects: Slowed progression of
constituted vial and add back to 250-ml plas- HIV infection and decreased occurrence of se-
tic IV bag. Invert IV bag several times to quelae.
ensure complete mixing of solution. Infusion Pharmacokinetics
stable for 24 hr. After preparation of infusion Absorption: >90% absorbed after oral admin-
bag, withdraw bolus volume from infusion istration. N
bag. To calculate amount: bolus volume (ml) Distribution: Crosses placenta and enters
= 0.33 × patient weight (kg). Concentra- breast milk; CSF levels are 45% of those in
tion: 6 mcg/ml. Rate: Administer bolus over plasma.

Metabolism and Excretion: Mostly metabo-60 seconds through a port in the IV tubing.
lized by the liver (CYP3A4 enzyme system); mi-● Intermittent Infusion: Diluent: See Dilu-
nor amounts excreted unchanged in urine.ent section under Direct IV section above for
Half-life: 25–30 hr (during multiple dosing).preparation instructions for infusion bag. Im-

mediately follow bolus with infusion. Con- TIME/ACTION PROFILE (blood levels)
centration: 6 mcg/ml. Rate: Based on pa-

ROUTE ONSET PEAK DURATIONtient’s weight (see Route/Dosage section).
PO rapid 4 hr 12 hr● Y-Site Compatibility: amiodarone, argatro-

ban, digoxin, diltiazem, metoprolol, milri-
Contraindications/Precautionsnone, nicardipine, nitroglycerin, nitroprus-
Contraindicated in: Hypersensitivity; Concur-side, palonosetron, propranolol, tirofiban,
rent ketoconazole or rifampin; Women withtorsemide, verapamil. CD4+ cell counts >250 cells/mm3 (� risk of

● Y-Site Incompatibility: bumetanide, dap- liver toxicity).
tomycin, enalaprilat, ethacrynic acid, furo- Use Cautiously in: Women (� risk of liver
semide, heparin, hydralazine, insulin, mica- toxicity); Hepatic or renal impairment; Concur-
fungin. rent clarithromycin, fluconazole, methadone or

rifabutin (careful monitoring required; alterna-Patient/Family Teaching
tive therapy should be considered); OB, Pedi:● Explain purpose of nesiritide to patient and
Pregnancy, lactation, or children (safety not es-family.
tablished; breastfeeding not recommended in

Evaluation/Desired Outcomes HIV-infected patients).
● Improvement in dyspnea and reduction in Adverse Reactions/Side Effectsmean PCWP in patients with decompensated Reflects combination therapy.

CHF. CNS: headache. GI: HEPATOXICITY, elevated liver
enzyme levels, nausea, abdominal pain, diar-
rhea, hepatitis, ulcerative stomatitis. Derm: RASHnevirapine (ne-veer-a-peen)
(MAY PROGRESS TO TOXIC EPIDERMAL NECROLYSIS). He-Viramune mat: granulocytopenia (increased in children).

� = Canadian drug name.
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MS: myalgia. Neuro: paresthesia, peripheral ● Assess for rash (mild to moderate rash = ery-
neuropathy. Misc: STEVENS-JOHNSON SYNDROME, thema or maculopapular rash; urticaria,
fever. pruritic raised rash with welts; constitutional

symptoms—fever, blistering, oral erosive le-Interactions
sions, conjunctivitis, facial edema, myalgia,Drug-Drug: Nevirapine induces the hepatic
arthralgia), especially during 1st 6 wks ofCYP3A4 enzyme system and can affect the behav-
therapy. If rash is severe (extensive erythema-ior of drugs metabolized by this system. Signifi-
tous or maculopapular rash with moist des-cantly � ketoconazole levels (concurrent
quamation or angioedema) or accompanieduse contraindicated). May induce methadone
by systemic symptoms (serum sickness-likewithdrawal within 2 weeks of starting therapy in
reaction, Stevens-Johnson syndrome, toxicpatients physically dependent on methadone.
epidermal necrolysis), therapy must be dis-May � levels and effectiveness hormonal
continued immediately. Prednisone and anti-contraceptives (concurrent use of hormonal
histamines are not effective in preventing orcontraceptives should be avoided). Rifampin
treating the rash. Nevirapine may be contin-significantly � levels and effectiveness of nevi-
ued if rash is mild to moderate without con-rapine (concurrent use contraindicated). �
stitutional symptoms or increased ALT orlevels and effectiveness of clarithromycin
AST, but should not be restarted if stopped. If(consider other agents). Also may � levels and
rash is severe or accompanied by constitu-effectiveness of the following: lopinavir, sa-
tional symptoms, organ dysfunction, or in-quinavir, nelfnavir, indinavir, efavirenz,
creased AST or ALT, nevirapine should beamiodarone, disopyramide, lidocaine,
permanently discontinued.itraconazole, carbamazepine, clonaze-

● Lab Test Considerations: Monitor viralpam, ethosuximide, diltiazem, nifedipine,
load and CD4 cell count regularly duringverapamil, cyclosporine, tacrolimus, siro-
therapy.limus, cyclophosphamide, ergotamine,

● Monitor for liver function at baseline and fre-fentanyl, rifabutin (use together only with
quently during the first 18 wks for toxicity, es-careful monitoring). Fluconazole � nevira-
pecially during first 6 wks of therapy. May bepine levels and risk of toxcity. May � risk of
asymptomatic with � AST and ALT withoutbleeding with warfarin. Use of prednisone
clinical signs or symptoms, or symptomaticduring first 2 wk of therapy may � risk of rash.

Initiating other drugs that often cause rash, with � liver enzymes and at least one symp-
including trimethoprim/sulamethoxazole tom (rash, flu-like symptoms, fever). May
and abacavir simultaneously with nevirapine progress to liver failure and dealth. If signs of
may � risk of rash. liver toxicity occur, permanently discontinue
Drug-Natural Products: St. John’s wort may nevirapine.
� efficacy. ● Assess patient for hepatitis B and C. Patients

with HBV and/or HCV are at risk for liver tox-Route/Dosage
icity.PO (Adults): 200 mg daily for the first 2 wk,

then 200 mg twice daily (in combination with a Potential Nursing Diagnoses
nucleoside analogue antiretroviral). Risk for infection (Indications)
PO (Children ≥8 yr): 4 mg/kg once daily for Noncompliance (Patient/Family Teaching)
first 2 wk, then 4 mg/kg twice daily.

ImplementationPO (Children 2 mo–8 yr): 4 mg/kg once daily
● Do not confuse nevirapine (Viramune) withfor first 2 wk, then 7 mg/kg twice daily.

nelfinavir (Viracept).
Availability

● PO: May be administered with or without
Tablets: 200 mg. Oral suspension: 50 mg/5 food.
ml.

● Shake oral solution prior to administration.
Use an oral dosing syringe for amounts <5NURSING IMPLICATIONS ml. Rinse syringe or cup and readminister to
ensure patient receives full dose.Assessment

● If therapy is interrupted for more than 7 days,● Assess for change in severity of HIV symptoms
restart therapy at 200 mg daily for 14 days,and for symptoms of opportunistic infections

throughout therapy. then increase dose to 200 mg twice daily.
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Patient/Family Teaching 400, Nicolar, Nicotinex, nicotinic
● Emphasize the importance of taking nevira- acid, �Novo-Niacin, Slo-Niacin,

pine as directed, at evenly spaced times vitamin B
throughout day. Instruct patient to read the niacinamide (nye-a-sin-a-mide)Medication Guide prior to initiating therapy nicotinamideand with each Rx refill. Do not take more than
prescribed amount and do not stop taking Classification

Therapeutic: lipid-lowering agents, vi-without consulting health care professional.
taminsTake missed doses as soon as remembered;
Pharmacologic: water-soluble vitaminsdo not double doses.

● Instruct patient not to share nevirapine with Pregnancy Category C
others.

● Advise patient to avoid taking other Rx, OTC, Indications
and herbal products without consulting Treatment and prevention of niacin deficiency
health care professional. (pellagra). Adjunctive therapy in certain hyper-

● Inform patient that nevirapine does not cure lipidemias (niacin only).
AIDS or prevent associated or opportunistic

Actioninfections. Nevirapine does not reduce the
Required as coenzymes (for lipid metabolism,risk of transmission of HIV to others through Nglycogenolysis, and tissue respiration). Largesexual contact or blood contamination. Cau-
doses decrease lipoprotein and triglyceride syn-tion patient to use a condom and avoid shar-
thesis by inhibiting the release of free fatty acidsing needles or donating blood to prevent
from adipose tissue and decreasing hepaticspreading the AIDS virus to others. Advise pa-
lipoprotein synthesis (niacin only). Causes pe-tient that the long-term effects of nevirapine
ripheral vasodilation in large doses (niacinare unknown at this time.
only). Therapeutic Effects: Decreased blood● Advise patients taking oral contraceptives to
lipids (niacin only). Supplementation in defi-use a nonhormonal method of birth control
ciency states.during nevirapine therapy.

● Instruct patient to notify health care profes- Pharmacokinetics
sional immediately if signs and symptoms of Absorption: Well absorbed following oral ad-
hepatitis (flu-like symptoms, tiredness, nau- ministration.
sea, lack of appetite, yellow skin or eyes, dark Distribution: Widely distributed following
urine, pale stools, pain or sensitivity to touch conversion to niacinamide. Enters breast milk.
on right side below ribs), or skin reactions Metabolism and Excretion: Amounts re-
with symptoms (flu-like symptoms, fever, quired for metabolic processes are converted to
muscle aches, conjunctivitis, blisters, mouth niacinamide. Large doses of niacin are excreted
sores, swelling of face, tiredness) occur. Ne- unchanged in the urine.
virapine should be discontinued immediately. Half-life: 45 min.

● Emphasize the importance of regular follow-
TIME/ACTION PROFILE (effects on bloodup exams and blood counts to determine

progress and monitor for side effects. lipids)

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION
● Delayed progression of AIDS and decreased

PO (choles- several days unknown unknownopportunistic infections in patients with HIV.
terol)

● Decrease in viral load and increase in CD4 PO (triglyc- several hr unknown unknown
cell counts. erides)

Contraindications/Precautions
niacin (nye-a-sin) Contraindicated in: Hypersensitivity to niacin;
Edur-Acin, Nia-Bid, Niac, Niacels, Some products may contain tartrazine and
Niacor, Niaspan, Nicobid, Nico- should be avoided in patients with known hyper-

� = Canadian drug name.
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sensitivity; Alcohol intolerance (Nicotinex Niacinamide
only). Tablets: 50 mgOTC, 100 mgOTC, 125 mgOTC, 250
Use Cautiously in: Liver disease; Arterial mgOTC, 500 mgRx, OTC.
bleeding; History of peptic ulcer disease; Gout;

NURSING IMPLICATIONSGlaucoma; Diabetes mellitus.

Adverse Reactions/Side Effects Assessment
Adverse reactions and side effects refer to IV ad- ● Vitamin Deficiency: Assess patient for signs
ministration or doses used to treat hyperli- of niacin deficiency (pellagra—dermatitis,
pidemias. stomatitis, glossitis, anemia, nausea and vom-
CNS: nervousness, panic. EENT: blurred vision, iting, confusion, memory loss, and delirium)
loss of central vision, proptosis, toxic amblyo- prior to and periodically throughout therapy.
pia. CV: orthostatic hypotension. GI: HEPATOTOXIC- ● Hyperlipidemia: Obtain a diet history, es-
ITY (ER oral form only), GI upset, bloating, diar- pecially with regard to fat consumption.
rhea, dry mouth, flatulence, heartburn, hunger ● Lab Test Considerations: Serum glucose
pains, nausea, peptic ulceration. Derm: flush- and uric acid levels and hepatic function tests
ing of the face and neck, pruritus, burning, dry should be monitored periodically during pro-
skin, hyperpigmentation, increased sebaceous longed high-dose therapy. Notify physician or
gland activity, rashes, stinging or tingling of other health care professional if AST, ALT, or
skin. Metab: glycosuria, hyperglycemia, hyper- LDH becomes elevated. May increase pro-
uricemia. thrombin times and decrease serum albumin.

● High-dose therapy may cause elevated serumInteractions
glucose and uric acid levels.Drug-Drug: � risk of myopathy with concur-

● When niacin is used as a lipid-lowering agent,rent use of HMG-CoA reductase inhibitors.
serum cholesterol and triglyceride levelsAdditive hypotension with ganglionic block-
should be monitored prior to and periodical-ing agents (guanadrel). Large doses may �
ly throughout course of therapy.uricosuric effects of probenecid or sulfinpy-

razone. Potential Nursing Diagnoses
Imbalanced nutrition: less than body require-Route/Dosage
ments (Indications)PO (Adults and Children): Dietary supple-
Noncompliance (Patient/Family Teaching)ment—10–20 mg/day. Dietary deficiency—

Up to 500 mg/day in divided doses. Hyperlipid- Implementation
emias–Niacin only—100–500 mg/day initial-

● Because of infrequency of single B-vitamin
ly; increase slowly up to 1–2 g tid (up to 8 g/ deficiencies, combinations are commonly ad-
day). ministered.
PO (Children 7–10 yr): Prevention of defi-

● PO: Administer with meals or milk to mini-
ciency—13 mg/day. mize GI irritation.
PO (Children 4–6 yr): Prevention of defi-

● Timed-release tablets and capsules should be
ciency—12 mg/day. swallowed whole, without crushing, break-
PO (Children birth–3 yr): Prevention of de- ing, or chewing. Use calibrated measuring
ficiency—5–9 mg/day. device to ensure accurate dosage of solution.
Availability Patient/Family Teaching
Niacin ● Inform patient that cutaneous flushing and a
Tablets: 25 mgOTC, 50 mgOTC, 100 mgOTC, 125 sensation of warmth, especially in the face,
mgOTC, 250 mgOTC, 400 mgOTC, 500 mgRx, OTC. Ex- neck, and ears; itching or tingling; and head-
tended-release tablets: 125 mgRx, OTC, 250 ache may occur within the first 2 hr after tak-
mgRx, OTC, 400 mgOTC, 500 mgRx, OTC, 750 mgRx, ing the drug. These effects are usually tran-
OTC, 1000 mgOTC. Cost: 500 mg $184.97/90, 750 sient and subside with continued therapy. If
mg $255.96/90, 1000 mg $331.97/90. Exten- flushing is distressing or persistent, aspirin
ded-release capsules: 125 mgRx, OTC, 250 300 mg given 30 min before each dose or
mgRx, OTC, 300 mgRx, OTC, 400 mgRx, OTC, 500 slow upward titration of dose may decrease
mgRx, OTC. Elixir: 50 mg/5 ml in pints and gal- flushing.
lonsOTC. In combination with: lovastatin (Ad- ● Advise patient to change positions slowly to
vicor) See Appendix B. minimize orthostatic hypotension.
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● Instruct patients taking long-term extended- fects: Systemic vasodilation resulting in de-
creased blood pressure. Coronary vasodilationrelease niacin to report signs of hepatotoxici-
resulting in decreased frequency and severity ofty (darkening of urine, light gray–colored
attacks of angina.stool, loss of appetite, severe stomach pain,

yellow eyes or skin) to health care profes- Pharmacokinetics
sional. Absorption: Well absorbed following oral ad-

● Emphasize the importance of follow-up ex- ministration but extensively metabolized, result-
aminations to evaluate progress. ing in decreased bioavailability.

● Vitamin Deficiency: Encourage patient to Distribution: Unknown.
comply with dietary recommendations of Metabolism and Excretion: Mostly metabo-
health care professional. Explain that the best lized by the liver; ≤10% excreted unchanged by
source of vitamins is a well-balanced diet with kidneys.
foods from the four basic food groups. Half-life: 2–4 hr.

● Foods high in niacin include meats, eggs,
TIME/ACTION PROFILE (cardiovascularmilk, and dairy products; little is lost during
effects)ordinary cooking.

● Patients self-medicating with vitamin supple-
ROUTE ONSET PEAK DURATIONments should be cautioned not to exceed
PO 20 min 0.5–2 hr 8 hrRDA. The effectiveness of megadoses for NPO-ER unknown unknown 12 hrtreatment of various medical conditions is
IV within min 45 min 50 hr†unproved and may cause side effects.
†Following discontinuation● Hyperlipidemia: Advise patient that this

medication should be used in conjunction Contraindications/Precautions
with dietary restrictions (fat, cholesterol, car- Contraindicated in: Hypersensitivity; Sick
bohydrates, alcohol), exercise, and cessation sinus syndrome; 2nd- or 3rd-degree AV block
of smoking. (unless an artificial pacemaker is in place); BP

<90 mm Hg; Advanced aortic stenosis.Evaluation/Desired Outcomes
Use Cautiously in: Severe hepatic impairment● Prevention and treatment of niacin defi-
(dose reduction recommended); Geri: Geriatricciency.
patients (dose reduction/slower IV infusion● Decrease in serum cholesterol and triglycer-
rates recommended for most agents; increasedide levels.
risk of hypotension); Severe renal impairment
(dose reduction may be necessary); History of

niCARdipine (nye-kar-di-peen) serious ventricular arrhythmias or CHF; OB,
Cardene, Cardene SR, Cardene IV Lactation, Pedi: Pregnancy, lactation, or chil-

dren (safety not established).Classification
Therapeutic: antianginals, antihyper- Adverse Reactions/Side Effects
tensives CNS: abnormal dreams, anxiety, confusion, diz-
Pharmacologic: calcium channel blockers ziness, drowsiness, headache, jitteriness, ner-

vousness, psychiatric disturbances, weakness.Pregnancy Category C
EENT: blurred vision, disturbed equilibrium,
epistaxis, tinnitus. Resp: cough, dyspnea,Indications shortness of breath. CV: ARRHYTHMIAS, CHF, periph-

Management of: Hypertension, Angina pectoris, eral edema, bradycardia, chest pain, hypoten-
Vasospastic (Prinzmetal’s) angina. Unlabeled sion, palpitations, syncope, tachycardia. GI: ab-
uses: Management of CHF. normal results in liver function studies,
Action anorexia, constipation, diarrhea, dry mouth,
Inhibits the transport of calcium into myocardi- dysgeusia, dyspepsia, nausea, vomiting. GU:
al and vascular smooth muscle cells, resulting in dysuria, nocturia, polyuria, sexual dysfunction,
inhibition of excitation-contraction coupling urinary frequency. Derm: dermatitis, erythema
and subsequent contraction. Therapeutic Ef- multiforme, flushing, increased sweating, pho-

� = Canadian drug name.
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tosensitivity, pruritus/urticaria, rash. Endo: gy- ● Monitor serum potassium periodically. Hypo-
kalemia � risk of arrhythmias; should benecomastia, hyperglycemia. Hemat: anemia,
corrected.leukopenia, thrombocytopenia. Metab: weight

● Monitor renal and hepatic functions periodi-gain. MS: joint stiffness, muscle cramps. Neu-
cally during long-term therapy. Several daysro: paresthesia, tremor. Misc: STEVENS-JOHNSON
of therapy may cause increase in hepatic en-SYNDROME, gingival hyperplasia.
zymes, which return to normal upon discon-Interactions
tinuation of therapy.Drug-Drug: Additive hypotension may occur

Potential Nursing Diagnoseswhen used concurrently with fentanyl, other
Decreased cardiac output (Indications)antihypertensives, nitrates, acute ingestion
Acute pain (Indications)of alcohol, or quinidine. Antihypertensive ef-

fects may be � by concurrent use of NSAIDs. Implementation
Concurrent use with beta blockers, digoxin, ● Do not confuse nicardipine with nifedipine or
disopyramide, or phenytoin may result in nimodipine. Do not confuse Cardene (nicar-
bradycardia, conduction defects, or CHF. Ci- dipine) with Cardura (doxazosin), codeine,
metidine and propranolol may � metabo- or Cardizem (diltiazem).
lism and increase the risk of toxicity. May � the ● To transfer from IV nicardipine infusion to
metabolism of and � risk of toxicity from oral therapy with other antihypertensive, start
cyclosporine, prazosin, quinidine, or car- oral therapy simultaneously with discontinua-
bamazepine. tion of nicardipine infusion. If transferring to
Drug-Food: Grapefruit and grapefruit juice oral nicardipine therapy, administer first
� serum levels and effect. dose of a 3-times-a-day regimen 1 hr prior to

discontinuation of infusion.Route/Dosage
● Dosage adjustments of nicardipine should bePO (Adults): 20 mg 3 times daily, may increase

made no more frequently than every 3 days.q 3 days (range 20–40 mg 3 times daily); or 30
● PO: May be administered without regard tomg twice daily as sustained-release form (up to

meals. May be administered with meals if GI60 mg twice daily).
irritation becomes a problem.IV (Adults): To replace PO use—0.5–2.2 mg/

● Do not open, crush, break, or chew sus-hr continuous infusion. For acute hypertensive
tained-release capsules.episodes—5 mg/hr titrated as needed (up to 15
IV Administrationmg/hr).

● Continuous Infusion: Diluent: DiluteAvailability (generic available)
each 25-mg ampule with 240 ml of D5W, D5/Capsules: 20 mg, 30 mg. Sustained-release
0.45% NaCl, D5/0.9% NaCl, 0.45% NaCl, orcapsules: 30 mg, 45 mg, 60 mg. Injection: 2.5
0.9% NaCl. Infusion is stable for 24 hr atmg/ml in 10-ml amps.
room temperature. Concentration: 0.1
mg/ml. Rate: Titrate rate according to bloodNURSING IMPLICATIONS
pressure response.

Assessment ● Y-Site Compatibility: amikacin, amino-
● Monitor blood pressure and pulse prior to phylline, aztreonam, calcium gluconate, cas-

therapy, during dosage titration, and periodi- pofungin, cefazolin, ceftizoxime, chloram-
cally throughout therapy. Monitor ECG peri- phenicol, cimetidine, clindamycin,
odically during prolonged therapy. daptomycin, diltiazem, dobutamine, dop-

● Monitor intake and output ratios and daily amine, enalaprilat, epinephrine, ertapenem,
weight. Assess for signs of CHF (peripheral erythromycin, famotidine, fenoldopam, fenta-
edema, rales/crackles, dyspnea, weight gain, nyl, gentamicin, hydrocortisone sodium suc-
jugular venous distention). cinate, hydromorphone, labetalol, lidocaine,

● Angina: Assess location, duration, intensity, linezolid, lorazepam, magnesium sulfate,
and precipitating factors of patient’s anginal methylprednisolone sodium succinate, me-
pain. tronidazole, midazolam, milrinone, mor-

● Lab Test Considerations: Total serum phine, nafcillin, nesiritide, nitroglycerin, ni-
calcium concentrations are not affected by troprusside, norepinephrine, palonosetron,
calcium channel blockers. penicillin G potassium, potassium chloride,
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potassium phosphate, quinupristin/dalfo- ● Hypertension: Encourage patient to comply
with other interventions for hypertensionpristin, ranitidine, tacrolimus, tirofiban, to-
(weight reduction, low-sodium diet, smokingbramycin, trimethoprim/sulfamethoxazole,
cessation, moderation of alcohol consump-vancomycin, vecuronium, voriconazole.
tion, regular exercise, and stress manage-

● Y-Site Incompatibility: amphotericin B li-
ment). Medication controls but does not cureposome, ampicillin, ampicillin/sulbactam, hypertension.

cefepime, furosemide, lansoprazole, mica-
● Instruct patient and family in proper tech-

fungin, pantoprazole. nique for monitoring blood pressure. Advise
patient to take blood pressure weekly and toPatient/Family Teaching
report significant changes to health care pro-

● Advise patient to take medication exactly as
fessional.directed, even if feeling well. Take missed

Evaluation/Desired Outcomesdoses as soon as possible unless almost time
● Decrease in blood pressure.for next dose; do not double doses. May need
● Decrease in frequency and severity of anginalto be discontinued gradually.

attacks.
● Instruct patient on technique for monitoring

● Decrease in need for nitrate therapy.pulse. Instruct patient to contact health care
● Increase in activity tolerance and sense of

professional if heart rate is <50 bpm. well-being.
● Advise patient to avoid grapefruit and grape-

Nfruit juice during therapy.
● Caution patient to change positions slowly to NICOTINE (nik-o-teen)

minimize orthostatic hypotension. nicotine chewing gum
● May cause drowsiness or dizziness. Advise Nicorette, Thrivepatient to avoid driving or other activities re-

nicotine inhalerquiring alertness until response to the medi-
cation is known. Nicotrol Inhaler

● Instruct patient to avoid concurrent use of al- nicotine lozenge
cohol or OTC medications, especially cold Commit
preparations, without consulting health care

nicotine nasal sprayprofessional.
Nicotrol NS● Advise patient to notify health care profes-

sional if irregular heartbeat, dyspnea, swell- nicotine transdermal
ing of hands and feet, pronounced dizziness, Nicoderm CQ
nausea, constipation, or hypotension occurs

Classificationor if headache is severe or persistent.
Therapeutic:

● Caution patient to wear protective clothing
and to use sunscreen to prevent photosensi- Pregnancy Category D
tivity reactions.

● Angina: Instruct patient on concurrent ni- Indications
trate or beta-blocker therapy to continue tak- Adjunct therapy (with behavior modification) in
ing both medications as directed and to use the management of nicotine withdrawal in pa-

tients desiring to give up cigarette smoking.SL nitroglycerin as needed for anginal
attacks. Action

● Advise patient to contact health care profes- Provides a source of nicotine during controlled
sional if chest pain does not improve, wors- withdrawal from cigarette smoking. Therapeu-
ens after therapy, or occurs with diaphoresis; tic Effects: Lessened sequelae of nicotine with-

drawal (irritability, insomnia, somnolence,if shortness of breath; or if persistent head-
headache, and increased appetite).ache occurs.

● Caution patient to discuss exercise restric- Pharmacokinetics
tions with health care professional prior to Absorption: Gum, lozenge—Slowly absorbed
exertion. from buccal mucosa during chewing/sucking.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



882 NICOTINE

Inhaler—50% of dose is systemically ab- ing at patch site, erythema, pruritus, cutaneous
sorbed; most of nicotine released from inhaler hypersensitivity, rash, sweating. Endo: dysme-
is deposited in the mouth; absorption from buc- norrhea. MS: arthralgia, back pain, myalgia;
cal mucosa is slow. Nasal spray—53% ab- gum— jaw muscle ache. Neuro: paresthesia.
sorbed from nasal mucosa. Transdermal— Misc: allergy.
70% of nicotine released from the patch is ab- Interactions
sorbed through the skin. Drug-Drug: Effects of acetaminophen, caf-
Distribution: Enters breast milk. feine, imipramine, insulin, oxazepam,
Metabolism and Excretion: Mostly metabo- pentazocine, propranolol, or other beta
lized by the liver. Small amounts are metabo- blockers, adrenergic antagonists (prazo-
lized by kidneys and lungs; 10–20% excreted sin, labetalol), and theophylline may be �
unchanged by kidneys. during smoking cessation because of � metab-Half-life: 1–2 hr. olism; dosage � at cessation may be necessary.

Doses of adrenergic agonists (e.g. isoprotere-TIME/ACTION PROFILE (nicotine blood
nol, phenylephrine) may need to be � be-levels)
cause of lower levels of circulating catechol-

ROUTE ONSET PEAK DURATION amines at cessation of smoking. Concurrent
gum rapid 15–30 min unknown treatment with bupropion may cause treat-
inhaler slow within 15 unknown ment-emergent hypertension.

min
Route/Dosagelozenge unknown unknown unknown

nasal spray rapid 4–15 min unknown Gum (Adults): If patient smokes <25 ciga-
transdermal rapid 2–4 hr unknown rettes/day start with 2-mg gum, if patient

smokes ≥25 cigarettes/day start with 4-mg gum;
Contraindications/Precautions Patients should chew one piece of gum every 1–
Contraindicated in: Hypersensitivity; Recent 2 hr for 6 wk, then one piece of gum every 2–4
history of MI (inhaler or nasal spray); Arrhyth- hr for 2 wk, then one piece of gum every 4–8 hr
mias (inhaler or nasal spray); Severe or wor- for 2 wk, then discontinue. Should not exceed
sening angina (inhaler or nasal spray); Severe 24 pieces of gum/day.
cardiovascular disease; Children; OB: Pregnan- Lozenge (Adults): If first cigarette is desired
cy or lactation. >30 min after awakening, start with 2-mg loz-
Use Cautiously in: Cardiovascular disease in- enge, if first cigarette is desired <30 min after
cluding hypertension; Recent history of MI awakening, start with 4-mg lozenge. Patients
(gum, lozenge, patch); Arrhythmias (gum, loz- should use one lozenge every 1–2 hr for 6 wk,
enge, patch); Severe or worsening angina (gum, then one lozenge every 2–4 hr for 2 wk, then
lozenge, patch); Diabetes mellitus; Pheochro- one lozenge every 4–8 hr for 2 wk, then discon-
mocytoma; Peripheral vascular diseases; Hyper- tinue. Should not exceed 20 lozenges/day or
thyroidism; Diabetes; Continued smoking; Pep- more than 5 lozenges in 6 hr.
tic ulcer disease; Hepatic disease; Broncho- Intranasal (Adults): One spray in each nostril
spastic lung disease (inhaler or nasal spray). 1–2 times/hr (up to 5 times/hr); may be � up
Adverse Reactions/Side Effects to maximum of 40 times/day (should not ex-
CNS: headache, insomnia, abnormal dreams, ceed 3 mo of therapy).
dizziness, drowsiness, impaired concentration, Inhaln (Adults): Patients are encouraged to
nervousness, weakness. EENT: sinusitus; use at least 6 cartridges/day for first 3–6 wk,
gum— pharyngitis; nasal spray— nasophar- with additional cartridges as necessary (up to
yngeal irritation, sneezing, watering eyes, 16/day) for 12 wk. Patients are self-titrated to
change in smell, earache, epistaxis, eye irrita- level of nicotine they require (usual usage 6–16
tion, hoarseness; inhaler— local mouth/throat cartridges/day) followed by gradual withdrawal
irritation. Resp: Nasal spray, inhaler— cough, over 6–12 wk (maximum duration of use = 6
dyspnea. CV: tachycardia, chest pain, hyperten- mo).
sion. GI: abdominal pain, abnormal taste, con- Transdermal (Adults): Patients smoking
stipation, diarrhea, dry mouth, dyspepsia, hicc- >10 cigarettes/day—Begin with Step 1 (21
ups, nausea, vomiting; gum— belching, mg/day) for 6 wk, followed by Step 2 (14 mg/
increased appetite, increased salivation, oral in- day) for 2 wk, and then Step 3 (7 mg/day) for 2
jury, sore mouth. Derm: transdermal— burn- wk, then stop (total of 10 wk) (new patch
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Patient/Family Teachingshould be applied every 24 hr); Patients smok-
● Explain to patient the necessity of immediateing ≤10 cigarettes/day—Begin with Step 2 (14

cessation of smoking upon initiation andmg/day) for 6 wk, followed by Step 3 (7 mg/
throughout therapy.day) for 2 wk, then stop (total of 8 wk) (new

● Encourage patient to participate in a smokingpatch should be applied every 24 hr).
cessation program while using this product.Availability (generic available)

● Review the patient instruction sheet enclosedChewing gum (mint, orange, and fruit chill in the package.flavors): 2 mgOTC, 4 mgOTC. Inhalation: each
● Instruct patient in proper method of disposalsystem contains 168 cartridges, each containing of unit. Emphasize need to keep out of the10 mg of nicotine (deliver 4 mg). Lozenge: 2 reach of children or pets.mgOTC, 4 mgOTC. Nasal spray: 10 mg/ml (0.5 mg/
● Nicotine in any form can be harmful to a

spray) in 10-ml bottles (200 sprays). Trans- pregnant woman and/or the fetus. Assist pa-
dermal patch: 7 mg/day OTC, 14 mg/day OTC, 21 tient in determining risk/benefit of NRT and
mg/day OTC. harm to the fetus versus the likelihood of

stopping smoking without NRT.NURSING IMPLICATIONS
● Emphasize the importance of regular visits to

health care professional to monitor progressAssessment
of smoking cessation.● Prior to therapy, assess smoking history N

● Gum: Explain purpose of nicotine gum to pa-(number of cigarettes smoked daily, smoking
tient. The patient should chew 1 piece of gumpatterns, nicotine content of preferred brand,
whenever a craving for nicotine occurs or ac-degree to which patient inhales smoke).
cording to a fixed schedule (every 1–2 hr● Assess patient for symptoms of smoking with-
while awake) as directed. The gum should bedrawal (irritability, drowsiness, fatigue,
chewed slowly until a tingling sensation is feltheadache, nicotine craving) periodically dur-
(about 15 chews). Then, patient should stoping nicotine replacement therapy (NRT)
chewing and store the gum between the● Evaluate progress in smoking cessation peri-
cheek and gums until the tingling sensationodically during therapy.
disappears (about 1 min). The process of● Toxicity and Overdose: Monitor for nau-
stopping, then resuming chewing should besea, vomiting, diarrhea, increased salivation,
repeated for approximately 30 min until mostabdominal pain, headache, dizziness, audito-
of the tingle has disappeared. Rapid, vigorousry and visual disturbances, weakness, dysp-
chewing may result in side effects similar tonea, hypotension, and irregular pulse.
those of smoking too many cigarettes (head-Potential Nursing Diagnoses
ache, dizziness, nausea, increased salivation,Ineffective coping (Indications)
heartburn, and hiccups).

Implementation ● Inform patient that the gum has a slight tobac-
● Gum: Protect gum from light; exposure to co/pepper-like taste. Many patients initially

light causes gum to turn brown. find it unpleasant and slightly irritating to the
● Lozenge: Lozenge should be allowed to dis- mouth. This usually resolves after several

solve slowly in the mouth; it should not be days of therapy.
chewed or swallowed. ● Advise patient to carry gum at all times during

● Transdermal: Patch can be worn for 16 or therapy.
24 hr; the patch can be removed before the ● Advise patient to avoid eating or drinking for
patient goes to bed (especially if patient has 15 min before and during chewing of nicotine
vivid dreams or sleep distrubances) or can gum; these interfere with buccal absorption
remain on while the patient sleeps (especially of nicotine.
if patient craves cigarettes upon awakening). ● The gum usually can be chewed by denture

● Nasal Spray and Inhaler: Regular use of wearers. Contact dentist if the gum adheres to
the spray or inhaler during the first week of bridgework.
therapy may help patient adjust to irritant ef- ● Inform patient that they should stop using the
fects of the spray. gum at the end of 12 wk; if they still feel the

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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need to use the gum after this time period, ad- ● Treatment should be discontinued in patients
who are unable to stop smoking by the 4th wkvise them to contact a health care profes-
of therapy (patient is unlikely to quit on thatsional.
attempt).● Instruct patient not to swallow gum.

● Patients who fail to stop smoking should be● Dispose of the gum by wrapping in wrapper
given a therapy holiday before another at-to prevent ingestion by children and animals.
tempt.Call the poison control center, emergency de-

● Instruct patient to replace childproof cap af-partment, or health care professional imme-
ter using and before disposal.diately if a child ingests the gum.

● Inhalation: Inhalation regimens should
● Emphasize the need to discontinue the gum

consist of frequent, continuous puffing for 20and to inform health care professional if
minutes.pregnancy occurs.

● Treatment should be discontinued in patients
● Transdermal: Instruct patient in application

who are unable to stop smoking by the 4th wkand use of patch. Apply patch at the same time
of therapy (patient is unlikely to quit on thateach day. Keep patch in sealed pouch until
attempt).ready to apply. Apply to clean, dry skin of up-

● Patients who fail to stop smoking should beper arm or torso free of oil, hair, scars, cuts, given a therapy holiday before another at-
burns, or irritation. Press patch firmly in tempt.
place with palm for 10 sec, making sure there

● Lozenge: Instruct patient to place lozenge in
is good contact, especially around the edges. mouth and allow it to slowly dissolve (20–30
Keep patch in place during showering, bath- min). Minimize swallowing; advise patient
ing, or swimming; replace patches that have not to chew or swallow lozenge. May cause a
fallen off. Wash hands with soap and water af- warm tingling sensation in mouth. Advise pa-
ter handling patches. Do not trim or cut tient to occasionally move lozenge from side
patch. No more than 1 patch should be worn to side of mouth until completely dissolved.
at a time. Alternate application sites. Dispose Instruct patient not to eat or drink 15 min be-
of used patches by folding adhesive sides to- fore or while lozenge is in mouth. For best
gether and replacing in protective pouch or chances of quitting, use at least 9 lozenges/
aluminum foil; keep out of reach of children. day during 1st 6 wks. Do not use more than 1

● Advise patient that redness, itching, and burn- lozenge at a time or use continuously one af-
ing at application site usually subside within 1 ter the another. Lozenge should not be used
hr. Instruct patient to notify health care pro- after 12 wks without consulting health care
fessional and not apply new patch if signs of professional.
allergic reaction (urticaria, generalized rash, Evaluation/Desired Outcomes
hives) or persistent local skin reactions (se-

● Smoking cessation.
vere erythema, pruritus, edema) occur.

● May cause drowsiness or dizziness. Caution
patient to avoid driving or other activities re- NIFEdipine (nye-fed-i-peen)
quiring alertness until response to medica- Adalat, Adalat CC, �Adalat PA,
tion is known. �Adalat XL, Afeditab CR, �Apo-

● Nasal Spray: Instruct patient in proper use Nifed, Nifedical XL, �Novo-Nifed-
of spray. Tilt head back slightly. Do not sniff, in, �Nu-Nifed, Procardia, Procar-
swallow, or inhale through nose as spray is dia XL
being administered. Patients who have suc-

Classificationcessfully stopped smoking should continue to
Therapeutic: antianginals, antihyper-use the same dose for up to 8 wk, after which
tensivesthe spray should be discontinued over the Pharmacologic: calcium channel blockers

next 4–6 wk.
● Discontinue nasal spray by using 1/2 dose (1 Pregnancy Category C

spray at a time), using the spray less frequent-
ly, skipping a dose by not using every hour, or Indications
setting a planned stop date for use of the Management of: Hypertension (extended-re-
spray. lease only), Angina pectoris, Vasospastic
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Adverse Reactions/Side Effects(Prinzmetal’s) angina. Unlabeled uses: Pre-
CNS: headache, abnormal dreams, anxiety,vention of migraine headache. Management of
confusion, dizziness, drowsiness, jitteriness,CHF or cardiomyopathy.
nervousness, psychiatric disturbances,Action weakness. EENT: blurred vision, disturbed

Inhibits calcium transport into myocardial and equilibrium, epistaxis, tinnitus. Resp: cough,
vascular smooth muscle cells, resulting in inhi- dyspnea, shortness of breath. CV: ARRHYTHMIAS,
bition of excitation-contraction coupling and CHF, peripheral edema, bradycardia, chest pain,
subsequent contraction. Therapeutic Effects: hypotension, palpitations, syncope, tachycardia.
Systemic vasodilation, resulting in decreased GI: abnormal liver function studies, anorexia,
blood pressure. Coronary vasodilation, result- constipation, diarrhea, dry mouth, dysgeusia,
ing in decreased frequency and severity of at- dyspepsia, nausea, vomiting. GU: dysuria, noc-
tacks of angina. turia, polyuria, sexual dysfunction, urinary fre-

quency. Derm: flushing, dermatitis, erythemaPharmacokinetics
multiforme, increased sweating, photosensitivi-Absorption: Well absorbed after oral adminis-
ty, pruritus/urticaria, rash. Endo: gyneco-tration, but large amounts are rapidly metabo-
mastia, hyperglycemia. Hemat: anemia, leuko-lized (primarily by CYP3A4 enzyme system), re-
penia, thrombocytopenia. Metab: weight gain.sulting in decreased bioavailability (45–70%);
MS: joint stiffness, muscle cramps. Neuro: par- Nbioavailability is increased (80%) with long-act-
esthesia, tremor. Misc: STEVENS-JOHNSON SYNDROME,ing (CC, PA, XL) forms.
gingival hyperplasia.Distribution: Unknown.
InteractionsProtein Binding: 92–98%.
Drug-Drug: Additive hypotension may occurMetabolism and Excretion: Mostly metabo-
when used concurrently with fentanyl, otherlized by the liver.
antihypertensives, nitrates, acute ingestionHalf-life: 2–5 hr.
of alcohol, or quinidine. Antihypertensive ef-

TIME/ACTION PROFILE fects may be � by concurrent use of NSAIDs.
May � serum levels and risk of toxicity from

ROUTE ONSET PEAK DURATION digoxin. Concurrent use with beta blockers,
PO 20 min unknown 6–8 hr digoxin, disopyramide, or phenytoin may
PO–PA unknown 4 hr 12 hr result in bradycardia, conduction defects, or
PO–CC, PA, unknown 6 hr 24 hr

CHF. Cimetidine and propranolol may �XL
metabolism and � risk of toxicity. May � me-
tabolism of and � risk of toxicity from cyclo-Contraindications/Precautions
sporine, prazosin, quinidine, or carbam-Contraindicated in: Hypersensitivity; Sick
azepine.sinus syndrome; 2nd- or 3rd-degree AV block
Drug-Food: Grapefruit and grapefruit juice(unless an artificial pacemaker is in place);
� serum levels and effect.Blood pressure <90 mm Hg; Coadministration

with grapefruit juice. Route/Dosage
Use Cautiously in: Severe hepatic impairment PO (Adults): 10–30 mg 3 times daily (not to

exceed 180 mg/day), or 10–20 mg twice daily(� dose recommended); History of porphyria;
as PA form, or 30–90 mg once daily as sus-Geri: Short-acting forms appear on Beers list
tained-release (CC, XL) form (not to exceeddue to increased risk of hypotension and consti-
90–120 mg/day).pation in geriatric patients (� dose recom-

mended). Is also associated with increased inci- Availability (generic available)
dence of falls; Severe renal impairment (� Capsules: �5 mg, 10 mg, 20 mg. Cost: Gener-
dose may be necessary); History of serious ven- ic—10 mg $62.99/90, 20 mg $104.97/90.
tricular arrhythmias or CHF; OB, Lactation, Tablets: �10 mg. Extended-release tab-
Pedi: Pregnancy, lactation, or children (safety lets, (Adalat CC, Afeditab CR, Nifedical XL,
not established). Procardia XL): �10 mg, �20 mg, 30 mg, 60

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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mg, 90 mg. Cost: Generic—30 mg $94.00/90, for next dose; do not double doses. May need
60 mg $164.99/90, 90 mg $174.99/90. to be discontinued gradually.

● Instruct patient on technique for monitoring
NURSING IMPLICATIONS pulse. Instruct patient to contact health care

professional if heart rate is <50 bpm.Assessment
● Advise patient to avoid grapefruit and grape-

● Monitor blood pressure and pulse before
fruit juice during therapy.therapy, during dose titration, and periodi-

● Caution patient to change positions slowly tocally during therapy. Monitor ECG periodical-
minimize orthostatic hypotension.ly during prolonged therapy.

● May cause drowsiness or dizziness. Advise
● Monitor intake and output ratios and daily

patient to avoid driving or other activities re-weight. Assess for signs of CHF (peripheral
quiring alertness until response to the medi-edema, rales/crackles, dyspnea, weight gain,
cation is known.jugular venous distention).

● Geri: Teach patients and family about risk for
● Geri: Assess fall risk and institute fall preven-

falls and how to reduce risk in the home.tion strategies.
● Instruct patient on importance of maintaining

● Patients receiving digoxin concurrently with
good dental hygiene and seeing dentist fre-nifedipine should have routine tests of serum
quently for teeth cleaning to prevent ten-digoxin levels and be monitored for signs and
derness, bleeding, and gingival hyperplasiasymptoms of digoxin toxicity.
(gum enlargement).● Angina: Assess location, duration, intensity,

● Instruct patient to avoid concurrent use of al-and precipitating factors of patient’s anginal
cohol or OTC medications and natural/herbalpain.
products, especially cold preparations, with-● Lab Test Considerations: Total serum
out consulting health care professional.calcium concentrations are not affected by

● Advise patient to notify health care profes-calcium channel blockers.
sional if irregular heartbeat, dyspnea, swell-● Monitor serum potassium periodically. Hypo-
ing of hands and feet, pronounced dizziness,kalemia increases risk of arrhythmias; should
nausea, constipation, or hypotension occursbe corrected.
or if headache is severe or persistent.● Monitor renal and hepatic functions periodi-

● Caution patient to wear protective clothingcally during long-term therapy. Several days
and use sunscreen to prevent photosensitivityof therapy may cause increase in hepatic en-
reactions.zymes, which return to normal upon discon-

● Angina: Instruct patient on concurrent ni-tinuation of therapy.
trate or beta-blocker therapy to continue tak-● Nifedipine may cause positive ANA and direct
ing both medications as directed and use SLCoombs’ test results.
nitroglycerin as needed for anginal attacks.Potential Nursing Diagnoses

● Inform patient that anginal attacks may occurDecreased cardiac output (Indications)
30 min after administration because of reflexAcute pain (Indications)
tachycardia. This is usually temporary and is

Implementation not an indication for discontinuation.
● PO: May be administered without regard to ● Advise patient to contact health care profes-

meals. May be administered with meals if GI sional if chest pain does not improve, wors-
irritation becomes a problem. ens after therapy, or occurs with diaphoresis;

● Do not open, crush, break, or chew exten- if shortness of breath occurs; or if persistent
ded-release tablets. Empty tablets that appear headache occurs.
in stool are not significant.

● Caution patient to discuss exercise restric-
● Avoid administration with grapefruit juice. tions with health care professional before
● Sublingual use is not recommended due to exertion.

serious adverse drug reactions.
● Hypertension: Encourage patient to comply

with other interventions for hypertensionPatient/Family Teaching
(weight reduction, low-sodium diet, smoking● Advise patient to take medication exactly as
cessation, moderation of alcohol consump-directed, even if feeling well. Take missed

doses as soon as possible unless almost time tion, regular exercise, and stress manage-
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ment). Medication controls but does not cure Use Cautiously in: History of liver disease or
alcoholism; History of respiratory problems;hypertension.
Pregnancy, lactation, or children (safety not es-● Instruct patient and family in proper tech-
tablished).nique for monitoring blood pressure. Advise

patient to take blood pressure weekly and to Adverse Reactions/Side Effects
report significant changes to health care pro- CNS: dizziness. EENT: impaired adaptation to
fessional. darkness, abnormal vision. Resp: interstitial

pneumonitis. CV: hypertension. GI: HEPATOTOX-Evaluation/Desired Outcomes
ICITY, constipation, hepatitis, increased liver en-● Decrease in blood pressure.
zymes, nausea. Derm: hot flashes, hair loss,● Decrease in frequency and severity of anginal
sweating.attacks.

● Decrease in need for nitrate therapy. Interactions
● Increase in activity tolerance and sense of Drug-Drug: May increase the effects of warfa-

well-being. rin, phenytoin, and theophylline. May cause
alcohol intolerance.

Route/Dosagenilutamide (nye-loot-a-mide)
PO (Adults): 300 mg once daily for 30 days;�Anandron, Nilandron
then 150 mg once daily. NClassification
AvailabilityTherapeutic: antineoplastics
Tablets: 150 mg, �100 mg.Pharmacologic: antiandrogens

Pregnancy Category C NURSING IMPLICATIONS
AssessmentIndications
● Patients should have a chest x-ray prior to ini-Management of metastatic prostate cancer (with tiation of therapy. Assess patient for symp-surgical castration). toms of interstitial pneumonitis (dyspnea or

Action worsening of pre-existing dyspnea). If symp-
Blocks the effects of androgen (testosterone) at toms occur, nilutamide should be discontin-
the cellular level. Therapeutic Effects: De- ued until cause can be determined. Pneumo-
creased spread of prostate cancer. nitis usually occurs during the first 3 mo of

therapy and is almost always reversible whenPharmacokinetics
treatment is discontinued.Absorption: Rapidly and completely absorbed

● Lab Test Considerations: Monitor hepat-following oral administration.
ic function prior to and every 3 mo through-Distribution: Unknown.
out therapy. If AST or ALT is elevated moreMetabolism and Excretion: Extensively me-
than 2–3 times normal, treatment should betabolized by the liver; two metabolites have an-
discontinued.tiandrogenic activity; <2% excreted unchanged

● May cause hyperglycemia; increased serumin urine.
alkaline phosphatase, BUN, and creatinine;Half-life: 41–49 hr. and leukopenia.

TIME/ACTION PROFILE (antiandrogenic Potential Nursing Diagnoses
effects) Risk for injury (Side Effects)

ImplementationROUTE ONSET PEAK DURATION
● PO: May be taken without regard to food.

PO rapid unknown 24 hr
Patient/Family Teaching

Contraindications/Precautions ● Instruct patient to take nilutamide exactly as
Contraindicated in: Hypersensitivity; Severe directed. If a dose is missed, take as soon as
hepatic impairment; Severe respiratory insuffi- possible unless almost time for next dose. Do
ciency. not double doses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Caution patient that adaptation to darkness (unless an artificial pacemaker is in place); BP
<90 mm Hg.may be impaired and may cause difficulty
Use Cautiously in: Severe hepatic impairmentdriving at night or through tunnels. Wearing
(dose reduction recommended); Geri: Geriatrictinted glasses may minimize this effect.
patients (dose reduction recommended; in-● Advise patient to notify physician immediately
creased risk of hypotension); Severe renal im-if dark urine, fatigue, abdominal pain, yellow
pairment; History of serious ventricular arrhyth-eyes or skin, or unexplained GI symptoms oc-
mias or CHF; OB, Lactation, Pedi: Pregnancy,cur. Hepatotoxicity usually resolves when ni-
lactation, or children (safety not established).lutamide is discontinued but may be progres-
Adverse Reactions/Side Effectssive and fatal; requires immediate medical
CNS: abnormal dreams, anxiety, confusion, diz-attention.
ziness, drowsiness, headache, nervousness,Evaluation/Desired Outcomes psychiatric disturbances, weakness. EENT:

● Decrease in the spread of prostate cancer. blurred vision, disturbed equilibrium, epistaxis,
tinnitus. Resp: cough, dyspnea. CV: ARRHYTHMIAS,
CHF, bradycardia, chest pain, hypotension, palpi-nimodipine (nye-moe-di-peen) tations, peripheral edema, syncope, tachycar-

Nimotop dia. GI: abnormal liver function studies, an-
orexia, constipation, diarrhea, dry mouth,Classification
dysgeusia, dyspepsia, nausea, vomiting. GU:Therapeutic: subarachnoid hemorrhage
dysuria, nocturia, polyuria, sexual dysfunction,therapy agents
urinary frequency. Derm: dermatitis, erythemaPharmacologic: calcium channel blockers
multiforme, flushing, increased sweating, pho-

Pregnancy Category C tosensitivity, pruritus/urticaria, rash. Endo: gy-
necomastia, hyperglycemia. Hemat: anemia,
leukopenia, thrombocytopenia. Metab: weightIndications
gain. MS: joint stiffness, muscle cramps. Neu-Management of subarachnoid hemorrhage.
ro: paresthesia, tremor. Misc: STEVENS-JOHNSONAction SYNDROME, gingival hyperplasia.

Inhibits the transport of calcium into vascular
Interactionssmooth muscle cells, resulting in inhibition of
Drug-Drug: Additive hypotension may occurexcitation-contraction coupling and subsequent
when used concurrently with fentanyl, othercontraction. Potent peripheral vasodilator.
antihypertensives, nitrates, acute ingestionTherapeutic Effects: Prevention of vascular of alcohol, or quinidine. Concurrent use withspasm after subarachnoid hemorrhage, result- beta blockers, digoxin, disopyramide, or

ing in decreased neurologic impairment. phenytoin may result in bradycardia, conduc-
tion defects, or CHF.Pharmacokinetics
Drug-Natural Products: Grapefruit andAbsorption: Well absorbed following oral ad-
grapefruit juice � serum levels and effect.ministration but extensively metabolized, result-

ing in decreased bioavailability. Route/Dosage
Distribution: Crosses the blood-brain barrier; PO (Adults): 60 mg q 4 hr for 21 days; therapy
remainder of distribution unknown. should be started within 96 hr of subarachnoid
Protein Binding: >95%. hemorrhage.
Metabolism and Excretion: Mostly metabo- Hepatic Impairment
lized by the liver; ≤10% excreted unchanged by PO (Adults): 30 mg q 4 hr for 21 days; therapy

should be started within 96 hr of subarachnoidkidneys.
hemorrhage.Half-life: 1–2 hr.
AvailabilityTIME/ACTION PROFILE (vasodilation) Capsules: 30 mg.

ROUTE ONSET PEAK DURATION NURSING IMPLICATIONS
PO unknown 1 hr 4 hr

Assessment
Contraindications/Precautions ● Assess patient’s neurologic status (level of
Contraindicated in: Hypersensitivity; Sick consciousness, movement) prior to and peri-
sinus syndrome; 2nd- or 3rd-degree AV block odically following administration.
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● Monitor blood pressure and pulse prior to ● Advise patient to notify health care profes-
sional if irregular heartbeats, dyspnea, swell-therapy and periodically throughout therapy.
ing of hands and feet, pronounced dizziness,● Monitor intake and output ratios and daily
nausea, constipation, or hypotension occursweight. Assess for signs of CHF (peripheral
or if headache is severe or persistent.edema, rales/crackles, dyspnea, weight gain,

● Caution patient to wear protective clothingjugular venous distention).
and use sunscreen to prevent photosensitivity● Lab Test Considerations: Total serum
reactions.calcium concentrations are not affected by

calcium channel blockers. Evaluation/Desired Outcomes
● Monitor serum potassium periodically. Hypo- ● Improvement in neurologic deficits due to va-

kalemia increases risk of arrhythmias; should sospasm following subarachnoid hemor-
be corrected. rhage.

● Monitor renal and hepatic functions periodi-
cally. Several days of therapy may cause in-

nisoldipine (nye-sole-di-peen)crease in hepatic enzymes, which return to
Sularnormal upon discontinuation of therapy.

● May occasionally cause decreased platelet Classification
count. Therapeutic: antihypertensives

Pharmacologic: calcium channel blockers NPotential Nursing Diagnoses
Ineffective tissue perfusion (Indications) Pregnancy Category C
Implementation
● Do not confuse nimodipine with nicardipine Indications

Management of hypertension.or nifedipine.
● Begin administration within 96 hr of sub- Action

arachnoid hemorrhage and continue every 4 Inhibits the transport of calcium into vascular
hr for 21 consecutive days. smooth muscle cells, resulting in inhibition of

● PO: If patient is unable to swallow capsule, vasoconstriction and dilation of arterioles.
make a hole in both ends of the capsule with a Therapeutic Effects: Systemic vasodilation,
sterile 18-gauge needle and extract the con- resulting in decreased blood pressure.
tents into a syringe. Empty contents into water Pharmacokineticsor nasogastric tube and flush with 30 ml nor-

Absorption: Well absorbed (87%) followingmal saline.
oral administration but rapidly and extensively

Patient/Family Teaching metabolized in the gut wall, resulting in 5% bio-
● Advise patient to take medication exactly as availability.

directed, even if feeling well. If a dose is Distribution: Unknown.
missed, take as soon as possible unless al- Metabolism and Excretion: Highly metabo-
most time for next dose; do not double doses. lized CYP3A4 enzyme system.
May need to be discontinued gradually. Half-life: 7–12 hr.

● Advise patient to avoid grapefruit or grape-
TIME/ACTION PROFILE (antihypertensivefruit juice during therapy.
effects)

● Caution patient to change positions slowly to
minimize orthostatic hypotension. ROUTE ONSET PEAK DURATION

● May cause drowsiness or dizziness. Advise PO unknown 6–12 hr 24 hr
patient to avoid driving or other activities re-
quiring alertness until response to the medi- Contraindications/Precautions
cation is known. Contraindicated in: Hypersensitivity; Cross-

● Instruct patient to avoid concurrent use of al- sensitivity with calcium channel blockers may
cohol or OTC medications, especially cold occur; Concurrent phenytoin use.
preparations, without consulting health care Use Cautiously in: CHF/left ventricular dys-
professional. function; Hepatic impairment (dose reduction

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teachingmay be necessary); Geri: Geriatric patients
● Advise patient to take medication exactly as(dose reduction may be necessary); Coronary

directed, even if feeling well. If a dose isartery disease (may precipitate angina); OB,
missed, take as soon as possible unless al-Lactation, Pedi: Pregnancy, lactation, or chil-
most time for next dose; do not double doses.dren (safety not established).
May need to be discontinued gradually.Adverse Reactions/Side Effects

● Advise patient to avoid grapefruit or grape-CNS: headache, dizziness. EENT: pharyngitis,
fruit juice during therapy.sinusitis. CV: peripheral edema, chest pain, hy-

● Encourage patient to comply with other inter-potension, palpitations. GI: nausea. Derm: ventions for hypertension (weight reduction,rash. Endo: gynecomastia. low-sodium diet, smoking cessation, moder-
Interactions ation of alcohol consumption, regular exer-
Drug-Drug: Additive hypotension may occur cise, and stress management). Medication
with other antihypertensives, acute ingestion controls but does not cure hypertension.
of alcohol, or nitrates. Antihypertensive ef- ● Instruct patient and family in proper tech-
fects may be decreased by concurrent use of nique for monitoring blood pressure. Advise
NSAIDs. Phenytoin or other CYP3A4 induc- patient to take blood pressure weekly and to
ers decrease blood levels and effectiveness report significant changes to health care pro-
(avoid concurrent use). fessional.
Drug-Food: Grapefruit and grapefruit juice ● Caution patient to change positions slowly to
� serum levels and effect. Blood levels are in- minimize orthostatic hypotension.
creased by concurrent ingestion of a high-fat ● May cause dizziness. Advise patient to avoid
meal and should be avoided. driving or other activities requiring alertness

until response to the medication is known.Route/Dosage
● Instruct patient to avoid concurrent use of al-PO (Adults): 20 mg/day as a single dose initial-

cohol or OTC medications, especially coldly; may be increased by 10 mg/day q 7 days, up
preparations, without consulting health careto 60 mg/day (usual range 20–40 mg/day).
professional.

Availability
● Advise patient to notify health care profes-

Extended-release tablets: 10 mg, 20 mg, 30 sional if irregular heartbeat, dyspnea, swell-
mg, 40 mg. Cost: 10 mg $179.98/90, 20 mg ing of hands and feet, pronounced dizziness,
$225.97/90, 30 mg $239.99/90, 40 mg nausea, constipation, or hypotension occurs
$240.32/90. or if headache is severe or persistent.

Evaluation/Desired OutcomesNURSING IMPLICATIONS
● Decrease in blood pressure.

Assessment
● Monitor blood pressure and pulse prior to

therapy, during dosage titration, and periodi- nitrofurantoin
cally throughout therapy. Monitor ECG peri- (nye-troe-fyoor-an-toyn)
odically during prolonged therapy. �Apo-Nitrofurantoin, Furadantin,

● Monitor intake and output ratios and daily Macrobid, Macrodantin
weight. Assess for signs of CHF (peripheral

Classificationedema, rales/crackles, dyspnea, weight gain,
Therapeutic: anti-infectivesjugular venous distention).

● Lab Test Considerations: Total serum Pregnancy Category B
calcium concentrations are not affected by
calcium channel blockers. Indications

Potential Nursing Diagnoses Prevention and treatment of urinary tract infec-
Decreased cardiac output (Indications) tions caused by susceptible organisms; not ef-

fective in systemic bacterial infections.Implementation
● PO: Avoid administration within 1 hr of high- Action

fat meals or grapefruit products. Interferes with bacterial enzymes. Therapeutic
● Do not crush, break, or chew tablets. Effects: Bactericidal or bacteriostatic action
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Interactionsagainst susceptible organisms. Spectrum:
Drug-Drug: Probenecid and sulfinpyra-Many gram-negative and some gram-positive
zone prevent high urinary concentrations; mayorganisms, specifically: Citrobacter, Coryne-
� effectiveness. Antacids may decrease ab-bacterium, Enterobacter, Escherichia coli,
sorption. � risk of neurotoxicity with neuro-Klebsiella, Neisseria, Salmonella, Shigella,
toxic drugs. � risk of hepatotoxicity with he-Staphylococcus aureus, S. epidermidis, En-
patotoxic drugs. � risk of pneumonitis withterococcus.
drugs having pulmonary toxicity.

Pharmacokinetics
Route/DosageAbsorption: Readily absorbed after oral ad-
PO (Adults): Treatment of active infec-ministration. Absorption is slower but more
tion—50–100 mg q 6–8 hr or 100 mg q 12 hrcomplete with macrocrystals (Macrodantin).
as extended-release product. Chronic suppres-Distribution: Crosses placenta; enters breast sion—50–100 mg single evening dose.

milk. PO (Children >1 mo): Treatment of active
Protein Binding: 40%. infection—5–7 mg/kg/day divided q 6 hr;
Metabolism and Excretion: Partially metabo- maximum dose: 400 mg/day. Chronic suppres-
lized by the liver; 30–50% excreted unchanged sion—1–2 mg/kg/day as a single dose at bed-
by the kidneys. time; maximum dose: 100 mg/day (unlabeled).
Half-life: 20 min (increased in renal impair- NAvailability (generic available)ment).

Tablets: 50 mg, 100 mg. Oral suspension: 25
mg/5 ml. Capsules: 25 mg, 50 mg, 100 mg. Ex-TIME/ACTION PROFILE (urine levels)
tended-release capsules: 100 mg.

ROUTE ONSET PEAK DURATION
NURSING IMPLICATIONSPO unknown 30 min 6–12 hr

AssessmentContraindications/Precautions
● Assess for signs and symptoms of urinary

Contraindicated in: Hypersensitivity; Hyper- tract infection (frequency, urgency, pain, and
sensitivity to parabens (suspension); Oliguria, burning on urination; fever; cloudy or foul-
anuria, or significant renal impairment (CCr smelling urine) before and periodically dur-
<60 ml/min); G6PD deficiency; Infants <1 mo ing therapy.
and pregnancy near term (increased risk of he-

● Obtain specimens for culture and sensitivity
molytic anemia in newborn). before and during drug administration.
Use Cautiously in: Patients with diabetes or ● Monitor intake and output ratios. Report sig-
debilitated patients (neuropathy may be more nificant discrepancies in totals.
common); Lactation, OB: Safety not established ● Lab Test Considerations: Monitor CBC
but has been used safely in pregnant women. routinely with patients on prolonged therapy.
May cause hemolysis in G6PD-deficient infants ● May cause � serum glucose, bilirubin, alka-
who are brestfed; Geri: Appears on Beers list. line phosphatase, BUN, and creatinine.
Geriatric patients may increase risk for renal, Potential Nursing Diagnoses
hepatic, and pulmonary reactions. Risk for infection (Indications)
Adverse Reactions/Side Effects Implementation
CNS: dizziness, drowsiness, headache. EENT:

● PO: Administer with food or milk to minimize
nystagmus. Resp: pneumonitis. CV: chest pain. GI irritation, to delay and increase absorp-
GI: PSEUDOMEMBRANOUS COLITIS, anorexia, nausea, tion, to increase peak concentration, and to
vomiting, abdominal pain, diarrhea, drug-in- prolong duration of therapeutic concentra-
duced hepatitis. GU: rust/brown discoloration tion in the urine.
of urine. Derm: photosensitivity. Hemat: blood ● Do not crush tablets or open capsules.
dyscrasias, hemolytic anemia. Neuro: periph- ● Administer liquid preparations with calibrat-
eral neuropathy. Misc: hypersensitivity reac- ed measuring device. Shake well before ad-
tions. ministration. Oral suspension may be mixed

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



892 nitroglycerin

with water, milk, fruit juices, or infant formu- translingual spray
la. Rinse mouth with water after administra- Nitrolingual
tion of oral suspension to avoid staining teeth.

ointmentPatient/Family Teaching Nitro-Bid, Nitrol
● Instruct patient to take medication around

the clock, as directed. Take missed doses as sublingual
soon as remembered and space next dose 2– Nitrostat, NitroQuick
4 hr apart. Do not skip or double up on transdermal system
missed doses. Deponit, Minitran, Nitrek, Nitro-

● May cause dizziness or drowsiness. Caution disc, Nitro-Dur, Transderm-Nitropatient to avoid driving or other activities re-
Classificationquiring alertness until response to medica-
Therapeutic: antianginalstion is known.
Pharmacologic: nitrates

● Inform patient that medication may cause a
rust-yellow to brown discoloration of urine, Pregnancy Category C
which is not significant.

● Advise patient to notify health care profes- Indications
sional if fever, chills, cough, chest pain, dysp- Acute (translingual and SL) and long-term
nea, skin rash, numbness or tingling of the prophylatic (oral, buccal, transdermal)
fingers or toes, or intolerable GI upset oc- management of angina pectoris. PO: Adjunct
curs. Signs of superinfection (milky, foul- treatment of CHF. IV: Adjunct treatment of acute
smelling urine; perineal irritation; dysuria) MI. Production of controlled hypotension dur-
should also be reported. ing surgical procedures. Treatment of CHF asso-

● Instruct patient to notify health care profes- ciated with acute MI. Unlabeled uses: Man-
sional if fever and diarrhea develop, especial- agement of chronic CHF.
ly if stool contains blood, pus, or mucus. Ad- Action
vise patient not to treat diarrhea without Increases coronary blood flow by dilating coro-
consulting health care professional. nary arteries and improving collateral flow to

● Instruct patient to consult health care profes- ischemic regions. Produces vasodilation (ve-
sional if no improvement is seen within a few nous greater than arterial). Decreases left ven-
days after initiation of therapy. tricular end-diastolic pressure and left ventricu-

lar end-diastolic volume (preload). ReducesEvaluation/Desired Outcomes
myocardial oxygen consumption. Therapeutic● Resolution of the signs and symptoms of in-
Effects: Relief or prevention of anginal attacks.fection. Therapy should be continued for a
Increased cardiac output. Reduction of bloodminimum of 7 days and for at least 3 days af-
pressure.ter the urine has become sterile.

● Decrease in the frequency of infections in Pharmacokinetics
chronic suppressive therapy. Absorption: Well absorbed after oral, buccal,

and sublingual administration. Also absorbed
through skin. Orally administered nitroglycerin

nitroglycerin is rapidly metabolized, leading to decreased
(nye-tro-gli-ser-in) bioavailability.

Distribution: Unknown.extended-release capsules Metabolism and Excretion: Undergoes rapidNitrocot, NitroglynE-R, Nitro-par, and almost complete metabolism by the liver;Nitro-Time also metabolized by enzymes in bloodstream.
Half-life: 1–4 min.extended-release tablets

Nitrong TIME/ACTION PROFILE (cardiovascular
effects)extended-release buccal tablets

Nitrogard, �Nitrogard SR
ROUTE ONSET PEAK DURATION

intravenous SL 1–3 min unknown 30–60 min
Nitro-Bid IV, Tridil Buccal-ER unknown unknown 5 hr
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PO-ER 40–60 min unknown 8–12 hr PO (Adults): Extended-release capsules—
TD-Oint 20–60 min unknown 4–8 hr 2.5–9 mg q 8–12 hr. Extended-release tab-
TD-Patch 40–60 min unknown 8–24 hr

lets—1.3–6.5 mg q 8–12 hr.IV immediate unknown several min
IV (Adults): 5 mcg/min; increase by 5 mcg/

Contraindications/Precautions min q 3–5 min to 20 mcg/min, then increase by
Contraindicated in: Hypersensitivity; Severe 10–20 mcg/min q 3–5 min (dosing determined
anemia; Pericardial tamponade; Constrictive by hemodynamic parameters).
pericarditis; Alcohol intolerance (large IV doses Transdermal (Adults): Ointment—(1 in. =
only); Concurrent use of sildenafil. 15 mg) 1–2 in. q 8 hr (up to 5 in. q 4 hr).
Use Cautiously in: Head trauma or cerebral Transdermal patch—0.1–0.6 mg/hr, up to 0.8
hemorrhage; Glaucoma; Hypertrophic cardio- mg/hr. Patch should be worn 12–14 hr/day.
myopathy; Severe liver impairment; Malabsorp- Availability (generic available)
tion or hypermotility (PO); Hypovolemia (IV); Extended-release tablets: 2.6 mg, 6.5 mg, 9
Normal or decreased pulmonary capillary mg. Extended-release capsules: 2.5 mg, 6.5
wedge pressure (IV); Cardioversion (remove mg, 9 mg. Sublingual tablets: 0.3 mg, 0.4 mg,
transdermal patch before procedure); OB: 0.6 mg. Cost: NitroQuick—0.3 mg $6.82/100,
Pregnancy (may compromise maternal/fetal 0.4 mg $6.82/100, 0.6 mg $6.82/100; Nitro-
circulation); Pedi, Lactation: Children or lacta- stat—0.3 mg $9.09/100, 0.4 mg $9.09/100, Ntion (safety not established). 0.6 mg $9.09/100. Translingual spray (Ni-

trolingual): 400 mcg/spray in 14.5-g canisterAdverse Reactions/Side Effects
(200 doses), NitroMist 400 mcg/spray in 8.5-gCNS: dizziness, headache, apprehension, rest-
canister (230 doses). Extended-release buc-lessness, weakness. EENT: blurred vision. CV:
cal tablets: 1 mg, 2 mg, 3 mg, �5 mg. Trans-hypotension, tachycardia, syncope. GI: abdomi-
dermal systems: 0.1 mg/hr, 0.2 mg/hr, 0.3nal pain, nausea, vomiting. Derm: contact der-
mg/hr, 0.4 mg/hr, 0.6 mg/hr, 0.8 mg/hr.matitis (transdermal or ointment). Misc: alco-
Transdermal ointment: 2%. Injection: 5hol intoxication (large IV doses only), cross-
mg/ml. Injection solution: 25 mg/250 ml, 50tolerance, flushing, tolerance.
mg/250 ml, 50 mg/500 ml, 100 mg/250 ml, 200Interactions
mg/500 ml.Drug-Drug: Concurrent use of nitrates in any

form with sildenafil, tadalafil, and vardenaf- NURSING IMPLICATIONS
il � risk of serious and potentially fatal hypo-
tension; concurrent use is contraindicated. Ad- Assessment
ditive hypotension with antihypertensives, ● Assess location, duration, intensity, and pre-
acute ingestion of alcohol, beta blockers, cipitating factors of patient’s anginal pain.
calcium channel blockers, haloperidol, or ● Monitor blood pressure and pulse before and
phenothiazines. Agents having anticholin- after administration. Patients receiving IV ni-
ergic properties (tricyclic troglycerin require continuous ECG and
antidepressants, antihistamines, pheno- blood pressure monitoring. Additional hemo-
thiazines) may � absorption of lingual, sub- dynamic parameters may be monitored.
lingual, or buccal nitroglycerin. ● Lab Test Considerations: May cause �

urine catecholamine and urine vanillylman-Route/Dosage
delic acid concentrations.SL (Adults): 0.3–0.6 mg; may repeat q 5 min

● Excessive doses may cause � methemoglo-for 15 min for acute attack. Lingual Spray
bin concentrations.(Adults)1–2 sprays; may be repeated q 5 min

● May cause falsely � serum cholesterolfor 15 min. May also be used prophylactically
levels.5–10 min before activities that may precipitate

an acute attack. Potential Nursing Diagnoses
Buccal (Adults): 1 mg q 5 hr; dosage and fre- Acute pain (Indications)
quency may be increased as needed. Ineffective tissue perfusion (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation ● Doses may be increased to the highest dose
● PO: Administer dose 1 hr before or 2 hr after that does not cause symptomatic hypo-

meals with a full glass of water for faster ab- tension.
● Apply ointment by using dose-measuring ap-sorption. Sustained-release preparations

plication papers supplied with ointment.should be swallowed whole; do not crush,
Squeeze ointment onto measuring scalebreak, or chew. SL: Tablet should be held un-
printed on paper. Use paper to spread oint-der tongue until dissolved. Avoid eating,
ment onto nonhairy area of skin (chest, ab-drinking, or smoking until tablet is dissolved.
domen, thighs; avoid distal extremities) in aBuccal: Place tablet under upper lip or be-
thin, even layer, covering a 2–3-in. area. Dotween cheek and gum. Onset of action may be
not allow ointment to come in contact withincreased by touching the tablet with the
hands. Do not massage or rub in ointment;tongue or by drinking hot liquids.
this will increase absorption and interfereIV Administration
with sustained action. Apply occlusive dress-

● IV: Doses must be diluted and administered ing if ordered.
as an infusion. Standard infusion sets made of

● Transdermal patches may be applied to any
polyvinyl chloride (PVC) plastic may absorb hairless site (avoid distal extremities or areas
up to 80% of the nitroglycerin in solution. Use with cuts or calluses). Apply firm pressure
glass bottles only and special tubing provided over patch to ensure contact with skin, espe-
by manufacturer cially around edges. Apply a new dosage unit

● Continuous Infusion: Diluent: Vials must if the first one becomes loose or falls off.
be diluted in D5W or 0.9% NaCl. Premixed in- Units are waterproof and not affected by
fusions already diluted in D5W and are ready showering or bathing. Do not cut or trim sys-
to be administered (no further dilution need- tem to adjust dosage. Do not alternate be-
ed). Admixed solutions stable for 48 hr at tween brands of transdermal products; dos-
room temperature or 7 days if refrigerated. age may not be equivalent. Remove patches
Stability of premixed solutions based on man- before cardioversion or defibrillation to pre-
ufacturer’s expiration date. Concentra- vent patient burns. Patch may be worn for
tion: Should not exceed 400 mcg/ml. Rate: 12–14 hr and removed for 10–12 hr at night
See Route/Dosage section. Administer via in- to prevent development of tolerance.
fusion pump to ensure accurate rate. Titrate Patient/Family Teaching
rate according to patient response.

● Instruct patient to take medication exactly as
● Y-Site Compatibility: amiodarone, ampho- directed, even if feeling better. Take missed

tericin B cholesteryl sulfate complex, cisatra- doses as soon as remembered unless next
curium, diltiazem, dobutamine, dopamine, dose is scheduled within 2 hr (6 hr with ex-
epinephrine, eptifibatide, esmolol, famoti- tended-release preparations). Do not double
dine, fentanyl, fluconazole, furosemide, halo- doses. Do not discontinue abruptly; gradual
peridol, heparin, hydralazine, hydromor- dosage reduction may be necessary to pre-
phone, insulin, labetalol, lidocaine, linezolid, vent rebound angina.
lorazepam, midazolam, morphine, nesiritide, ● Caution patient to change positions slowly to
norepinephrine, nitroprusside, pancuroni- minimize orthostatic hypotension. First dose
um, propofol, ranitidine, tacrolimus, theo- should be taken while in a sitting or reclining
phylline, thiopental, tirofiban, vecuronium, position, especially in geriatric patients.
warfarin. ● Advise patient to avoid concurrent use of al-

● Y-Site Incompatibility: alteplase, di- cohol with this medication. Patient should
azepam, lansoprazole, levofloxacin, pheny- also consult health care professional before
toin, trimethoprim/sulfamethoxazole. taking OTC medications while taking nitro-

● Additive Incompatibility: Manufacturer glycerin.
recommends that nitroglycerin not be ad- ● Inform patient that headache is a common
mixed with other medications. side effect that should decrease with continu-

● Topical: Sites of topical application should ing therapy. Aspirin or acetaminophen may
be rotated to prevent skin irritation. Remove be ordered to treat headache. Notify health
patch or ointment from previous site before care professional if headache is persistent or
application. severe.
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Action● Advise patient to notify health care profes-
Produces peripheral vasodilation by a direct ac-sional if dry mouth or blurred vision occurs.
tion on venous and arteriolar smooth muscle.● Acute Anginal Attacks: Advise patient to sit
Therapeutic Effects: Rapid lowering of blooddown and use medication at first sign of at-
pressure. Decreased cardiac preload and af-tack. Relief usually occurs within 5 min. Dose
terload.may be repeated if pain is not relieved in 5–

10 min. Call health care professional or go to Pharmacokinetics
nearest emergency room if anginal pain is not Absorption: IV administration results in com-
relieved by 3 tablets in 15 min. plete bioavailability.

● SL: Inform patient that tablets should be kept Distribution: Unknown.
in original glass container or in specially Metabolism and Excretion: Rapidly metabo-
made metal containers, with cotton removed lized in RBCs and tissues to cyanide and subse-
to prevent absorption. Tablets lose potency in quently by the liver to thiocyanate.

Half-life: 2 min.containers made of plastic or cardboard or
when mixed with other capsules or tablets.

TIME/ACTION PROFILE (hypotensive effect)Exposure to air, heat, and moisture also
causes loss of potency. Instruct patient not to ROUTE ONSET PEAK DURATION
open bottle frequently, handle tablets, or

IV immediate rapid 1–10 min Nkeep bottle of tablets next to body (i.e., shirt
pocket) or in automobile glove compart- Contraindications/Precautions
ment. Advise patient that tablets should be re- Contraindicated in: Hypersensitivity; De-
placed 6 mo after opening to maintain po- creased cerebral perfusion.
tency. Use Cautiously in: Renal disease (� risk of

● Lingual Spray: Instruct patient to lift tongue thiocyanate accumulation); Hepatic disease (�
and spray dose under tongue (Nitrolingual, risk of cyanide accumulation); Geriatric pa-
NitroMist) or on tongue (NitroMist ). tients (� sensitivity); Hypothyroidism; Hypona-

tremia; Vitamin B deficiency; Pregnancy or lac-Evaluation/Desired Outcomes
tation (safety not established).

● Decrease in frequency and severity of anginal
attacks. Adverse Reactions/Side Effects

● Increase in activity tolerance. During long- CNS: dizziness, headache, restlessness. EENT:
term therapy, tolerance may be minimized by blurred vision, tinnitus. CV: dyspnea, hypoten-

sion, palpitations. GI: abdominal pain, nausea,intermittent administration in 12–14 hr or
vomiting. F and E: acidosis. Local: phlebitis at10–12 hr off intervals.
IV site. Misc: CYANIDE TOXICITY, thiocyanate toxici-● Controlled hypotension during surgical pro-
ty.cedures.
Interactions
Drug-Drug: � hypotensive effect with gangli-nitroprusside onic blocking agents, general anesthetics,

(nye-troe-pruss-ide) and other antihypertensives. Estrogens and
Nitropress sympathomimetics may � the response to

nitroprusside.Classification
Therapeutic: antihypertensives Route/Dosage
Pharmacologic: vasodilators IV (Adults and Children): 0.3 mcg/kg/min

initially; may be increased as needed up to 10Pregnancy Category C
mcg/kg/min (usual dose is 3 mcg/kg/min; not
to exceed 10 min of therapy at 10 mcg/kg/minIndications
infusion rate).Hypertensive crises. Controlled hypotension

during anesthesia. Cardiac pump failure or car- Availability (generic available)
diogenic shock (alone or with dopamine). Injection: 25 mg/ml in 2-ml vials.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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896 nitroprusside

NURSING IMPLICATIONS may then be eliminated. If required, entire
regimen may be repeated in 2 hr at 50% ofAssessment the initial doses.

● Monitor blood pressure, heart rate, and ECG
Potential Nursing Diagnosesfrequently throughout therapy; continuous
Ineffective tissue perfusion (Indications)monitoring is preferred. Consult physician

for parameters. Monitor for rebound hyper- Implementation
tension following discontinuation of nitro- ● If infusion of 10 mcg/kg/min for 10 min does
prusside. not produce adequate reduction in blood

● Pulmonary capillary wedge pressure (PCWP) pressure, manufacturer recommends nitro-
may be monitored in patients with MI or CHF. prusside be discontinued.

● Lab Test Considerations: May cause � ● May be administered in left ventricular CHF
bicarbonate concentrations, PCO2, and pH. concurrently with an inotropic agent (dop-

● May cause � lactate concentrations. amine, dobutamine) when effective doses of
● May cause � serum cyanide and thiocyanate nitroprusside restore pump function and

concentrations. cause excessive hypotension.
● Monitor serum methemoglobin concentra- IV Administrationtions in patients receiving >10 mg/kg and ex-

● Continuous Infusion: Diluent: Dilute 50hibiting signs of impaired oxygen delivery de-
mg of nitroprusside in 250–1000 ml of D5W.spite adequate cardiac output and arterial
Wrap infusion in aluminum foil to protectPCO2 (blood is chocolate brown without
from light; administration-set tubing need notchange on exposure to air). Treatment of
be covered. Amber plastic bags do not offermethemoglobinemia is 1–2 mg/kg of meth-
sufficient protection from light; wrap must beylene blue IV administered over several
opaque. Freshly prepared solution has aminutes.
slight brownish tint; discard if solution is

● Toxicity and Overdose: If severe hypoten-
dark brown, orange, blue, green, or darksion occurs, drug effects are quickly re-
red. Solution must be used within 24 hr ofversed, within 1–10 min, by decreasing rate
preparation. Concentration: 50–200 mcg/or temporarily discontinuing infusion. May
ml. Rate: Based on patient’s weight (seeplace patient in Trendelenburg position to
Route/Dosage section). Administer via infu-maximize venous return: Monitor plasma
sion pump to ensure accurate dosage rate.thiocyanate levels daily in patients receiving

● Y-Site Compatibility: amikacin, amino-prolonged infusions at a rate >3 mcg/kg/min
phylline, argatroban, atropine, aztreonam,or 1 mcg/kg/min in patients with anuria.
bivalirudin, bumetanide, calcium chloride,Thiocyanate levels should not exceed 1 milli-
calcium gluconate, cefazolin, cefotaxime, ce-mole/liter. Signs and symptoms of thiocya-
foxitin, ceftizoxime, ceftriaxone, cefuroxime,nate toxicity include tinnitus, toxic psychoses,
chloramphenicol, cimetidine, clindamycin,hyperreflexia, confusion, weakness, seizures,
cyclosporine, daptomycin, dexamethasoneand coma, Cyanide toxicity may manifest as
sodium phosphate, digoxin, diltiazem, dop-lactic acidosis, hypoxemia, tachycardia, al-
amine, doxycycline, enalaprilat, epinephrine,tered consciousness, seizures, and character-
ertapenem, esmolol, famotidine, fenoldo-istic breath odor similar to almonds. Acute
pam, fentanyl, fluconazole, furosemide, gan-treatment of cyanide toxicity includes 4–6
ciclovir, gentamicin, granisetron, heparin,mg/kg of sodium nitrite (as a 3% solution)
hydrocortisone sodium succinate, hydromor-over 2–4 min. This acts as a buffer for cya-
phone, insulin, isoproterenol, ketorolac, la-nide by converting 10% of hemoglobin to
betalol, lidocaine, linezolid, lorazepam, mag-methemoglobin. If administration of sodium
nesium sulfate, meperidine, methylpred-nitrite is delayed, inhalation of crushed am-
nisolone sodium succinate, metoclopramide,pule (vaporole, aspirole) of amyl nitrite for
metoprolol, metronidazole, micafungin, mi-15–30 sec of every minute should be started
dazolam, milrinone, morphine, nafcillin, ne-until sodium nitrite is running. Following
siritide, nicardipine, nitroglycerin, norepi-completion of sodium nitrite infusion, admin-
nephrine, ondansetron, palonosetron,ister sodium thiosulfate 150–200 mcg/kg
pancuronium, pantoprazole, penicillin G po-(available as 25% and 50% solutions). This

will convert cyanide to thiocyanate, which tassium, phenylephrine, phytonadione, pi-
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peracillin/tazobactam, potassium chloride, erties. Therapeutic Effects: Antidepressant
action that develops slowly over several weeks.potassium phosphate, procainamide, propo-

fol, propranolol, protamine, ranitidine, sodi- Pharmacokinetics
um bicarbonate, tacrolimus, ticarcillin/cla- Absorption: Well absorbed after oral adminis-
vulanate, tirofiban, tobramycin, vancomycin, tration.
vasopressin, verapamil. Distribution: Widely distributed. Enters breast

● Y-Site Incompatibility: acyclovir, ampicil- milk in small amounts; probably crosses the
lin, caspofungin, ceftazidime, diazepam, di- placenta.
phenhydramine, erythromycin, hydralazine, Protein Binding: 92%.
hydroxyzine, levofloxacin, phenytoin, pro- Metabolism and Excretion: Extensively me-
chlorperazine, promethazine, quinupristin/ tabolized by the liver, much of it on its first pass.
dalfopristin, trimethoprim/sulfamethoxazole, Some is converted to active compounds. Under-
voriconazole. goes enterohepatic recirculation and secretion

into gastric juices.Patient/Family Teaching
Half-life: 18–28 hr.● Advise patient to report the onset of tinnitus,

dyspnea, dizziness, headache, or blurred vi- TIME/ACTION PROFILE (antidepressantsion immediately.
effect)

Evaluation/Desired Outcomes
ROUTE ONSET PEAK DURATION● Decrease in blood pressure without the ap- N

pearance of side effects. PO 2–3 wk 6 wk unknown
● Treatment of cardiac pump failure or cardio-

Contraindications/Precautionsgenic shock.
Contraindicated in: Hypersensitivity; Angle-
closure glaucoma; Alcohol intolerance (solu-nizatidine, See HISTAMINE H2 tion only).ANTAGONISTS. Use Cautiously in: Pre-existing cardiovascular
disease; History of seizures; Asthma; May �
risk of suicide attempt/ideation especially dur-norethindrone, norethindrone/ethinyl ing early treatment or dose adjustment; risk mayacetate, See CONTRACEPTIVES, be greater in children and adolescents; OB: UseHORMONAL. only if clearly needed and maternal benefits out-
weigh risk to fetus; Lactation: May result in seda-
tion in infant; discontinue drug or bottle-feed;norfloxacin, See Pedi: Safety not established; Geri: More suscep-

FLUOROQUINOLONES. tible to adverse reactions; dose reduction rec-
ommended). Pre-existing cardiovascular dis-
ease. Geriatric men with prostatic hyperplasia
may be more susceptible to urinary retention.nortriptyline (nor-trip-ti-leen)

Aventyl, Pamelor Adverse Reactions/Side Effects
CNS: drowsiness, fatigue, lethargy, agitation,Classification
confusion, extrapyramidal reactions, hallucina-Therapeutic: antidepressants
tions, headache, insomnia. EENT: blurred vi-Pharmacologic: tricyclic antidepressants
sion, dry eyes, dry mouth. CV: ARRHYTHMIAS, hypo-

Pregnancy Category D tension, ECG changes. GI: constipation, nausea,
paralytic ileus, unpleasant taste, weight gain.

Indications GU: urinary retention. Derm: photosensitivity.
Various forms of depression. Unlabeled uses: Endo: gynecomastia. Hemat: blood dyscrasias.
Management of chronic neurogenic pain. Interactions
Action Drug-Drug: May cause hypertension, hyper-
Potentiates the effect of serotonin and norepi- pyrexia, seizures, and death when used with
nephrine. Has significant anticholinergic prop- MAO inhibitors (avoid concurrent use—dis-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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898 nortriptyline

continue 2 wk before starting nortriptyline). Use pain scale to monitor effectiveness of
medication.May prevent the therapeutic response to most

● Lab Test Considerations: Assess leuko-antihypertensives. Hypertensive crisis may
cyte and differential blood counts, liver func-occur with clonidine. � CNS depression with
tion, and serum glucose periodically. Mayother CNS depressants, including alcohol,
cause � serum bilirubin and alkaline phos-antihistamines, opioids, and sedative/hyp-
phatase. May cause bone marrow depression.notics. Adrenergic effects may be � with other
Serum glucose may be � or �.adrenergic agents, including vasoconstric-

● Serum levels may be monitored in patientstors and decongestants. � anticholinergic
who fail to respond to usual therapeutic dose.effects with other drugs possessing anticho-
Therapeutic plasma concentration range islinergic properties, including antihista-
50–150 mg/ml.mines, antidepressants, atropine, halo-

● May cause alterations in blood glucose levels.peridol, phenothiazines, quinidine, and
● Toxicity and Overdose: Symptoms ofdisopyramide. Cimetidine, fluoxetine, or

acute overdose include disturbed concentra-hormonal contraceptives � blood levels
tion, confusion, restlessness, agitation, sei-and risk of toxicity. � risk of agranulocytosis
zures, drowsiness, mydriasis, arrhythmias,with antithyroid agents.
fever, hallucinations, vomiting, and dyspnea:Drug-Natural Products: Concomitant use of
Treatment of overdose includes gastric la-kava kava, valerian, or chamomile can �
vage, activated charcoal, and a stimulant ca-CNS depression. St. John’s wort may � serum
thartic. Maintain respiratory and cardiacconcentrations and efficacy. � anticholinergic
function (monitor ECG for at least 5 days)effects with jimson weed and scopolia.
and temperature. Medications may include

Route/Dosage digoxin for CHF, antiarrhythmics, and anti-
PO (Adults): 25 mg 3–4 times daily, up to 150 convulsants.
mg/day.

Potential Nursing DiagnosesPO (Geriatric Patients or adolescents):
Ineffective coping (Indications)30–50 mg/day in divided doses or as a single
Risk for injury (Side Effects)dose.
Chronic pain (Indications)

Availability (generic available) Sexual dysfunction (Side Effects)
Capsules: 10 mg, 25 mg, 50 mg, 75 mg. Oral Implementationsolution: 10 mg/5 ml.

● Do not confuse nortriptyline with desipra-
mine.NURSING IMPLICATIONS

● Taper to avoid withdrawal effects. Reduce
Assessment dose 50% for 3 days, then by 50% for 3 more

days, then discontinue.● Monitor mental status (orientation, mood,
● PO: Administer medication with meals tobehavior). Assess for suicidal tendencies, es-

minimize gastric irritation.pecially during early therapy. Restrict amount
● May be given as a single dose at bedtime toof drug available to patient.

minimize sedation during the day. Dose in-● Assess weight and BMI initially and through-
creases should be made at bedtime becauseout treatment
of sedation.● Monitor blood pressure and pulse rate before

and during initial therapy. Report significant Patient/Family Teaching
decreases in blood pressure or a sudden in- ● Instruct patient to take medication as direct-
crease in pulse rate ed. Take missed doses as soon as possible

● Monitor baseline and periodic ECGs in geriat- unless almost time for next dose; if regimen is
ric patients or patients with heart disease. a single dose at bedtime, do not take in the
May cause prolonged PR and QT intervals and morning because of side effects. Advise pa-
may flatten T waves tient that drug effects may not be noticed for

● For overweight/obese individuals, monitor at least 2 wk. Abrupt discontinuation may
FBS and cholesterol levels. cause nausea, vomiting, diarrhea, headache,

● Pain: Assess type, location, and severity of trouble sleeping with vivid dreams, and irrita-
pain before and periodically during therapy. bility.
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● May cause drowsiness and blurred vision. ● Improved sleep.
Caution patient to avoid driving and other ac- ● Decrease in severity of chronic neurogenic
tivities requiring alertness until response to pain. Patients may require 2–6 wk of therapy
drug is known. before full therapeutic effects of medication

● Instruct patient to notify health care profes- are seen.
sional if visual changes occur. Inform patient
that periodic glaucoma testing may be re-

nystatin (nye-stat-in)quired during long-term therapy.
● Caution patient to make position changes Mycostatin, �Nadostine, Nilstat,

slowly to minimize orthostatic hypotension. Nystex, �PMS-Nystatin
(This side effect is less pronounced with this Classification
medication than with other tricyclic antide- Therapeutic: antifungals (topical/local)
pressants.).

● Advise patient to avoid alcohol or other CNS Pregnancy Category B
depressant drugs during therapy and for at For other nystatin dosage forms, see anti-

fungals (topical) and antifungals (vaginal)least 3–7 days after therapy has been discon-
tinued.

● Instruct patient to notify health care profes- Indications
sional if urinary retention occurs or if dry Lozenges, oral suspension: Local treatment N
mouth or constipation persists. Sugarless of oropharyngeal candidiasis. Treatment of in-
candy or gum may diminish dry mouth, and testinal candidiasis.
an increase in fluid intake or bulk may pre-

Actionvent constipation. If symptoms persist, dose
Binds to fungal cell membrane, allowing leak-reduction or discontinuation may be neces-
age of cellular contents. Therapeutic Effects:sary. Consult health care professional if dry
Fungistatic or fungicidal action. Spectrum: Ac-mouth persists for more than 2 wk.
tive against most pathogenic Candida species,● Caution patient to use sunscreen and protec-
including C. albicans.tive clothing to prevent photosensitivity re-

actions. Pharmacokinetics
● Alert patient that urine may turn blue-green in Absorption: Poorly absorbed; action is pri-

color. marily local.
● Inform patient of need to monitor dietary in- Distribution: Unknown.

take. Increase in appetite may lead to unde- Metabolism and Excretion: Excreted un-
sired weight gain. Refer as appropriate for changed in the feces after oral administration.
nutritional, weight, or medical management. Half-life: Unknown.

● May have teratogenic effects. Instruct patient
to notify health care professional immediately TIME/ACTION PROFILE (antifungal effects)
if pregnancy is planned or suspected.

ROUTE ONSET PEAK DURATION● Advise patient to notify health care profes-
sional of medication regimen before treat- Top rapid unknown 2 hr†
ment or surgery.

†Maintenance of saliva levels required to inhibit growth of
● Therapy for depression is usually prolonged.

Candida species after oral dissolution of 2 lozengesEmphasize the importance of follow-up
Contraindications/Precautionsexams and participation in prescribed psy-

chotherapy to improve coping skills. Contraindicated in: Hypersensitivity; Some
● Refer to local support group. products may contain ethyl alcohol or benzyl al-

cohol—avoid use in patients who may be hy-Evaluation/Desired Outcomes
persensitive to or intolerant of these additives.● Increased sense of well-being.
Use Cautiously in: Denture wearers (dentures● Renewed interest in surroundings.
require soaking in nystatin suspension); Pedi:● Increased appetite.
Children <5 yr (lozenges, pastilles, troches).● Improved energy level.

� = Canadian drug name.
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Adverse Reactions/Side Effects swish throughout mouth for several minutes
GI: diarrhea, nausea, stomach pain (large before swallowing, then gargle and swallow.
doses), vomiting. Derm: contact dermatitis, Use calibrated measuring device for liquid
Stevens-Johnson syndrome. doses. Shake well before administration.

Pedi: For neonates and infants, paint suspen-Interactions
sion into recesses of the mouth.Drug-Drug: None significant.

● To prepare oral solution from powder, add 1/8

Route/Dosage tsp (approximately 500,000 units) to 120 ml
PO (Adults and Children): 400,000– of water and stir well. Prepare immediately
600,000 units 4 times daily as oral suspension before use; contains no preservatives.
or 200,000–400,000 units 4–5 times daily as ● Lozenges (pastilles) should be allowed to dis-
pastilles (lozenges). solve slowly and completely in mouth; do not
PO (Infants): 200,000 units 4 times daily or chew or swallow whole. Nystatin vaginal tab-
100,000 units to each side of the mouth 4 times lets can be administered orally for treatment
daily. of oral candidiasis.
PO (Neonates, Premature and Low Birth Patient/Family TeachingWeight): 100,000 units 4 times daily or 50,000

● Instruct patient to take medication as direct-
units to each side of the mouth 4 times a day. ed. If a dose is missed, take as soon as re-
Availability (generic available) membered but not if almost time for next
Oral suspension: 100,000 units/ml in 5-, 60-, dose. Do not double doses. Therapy should
and 480-ml containers. Oral pastilles (loz- be continued for at least 2 days after symp-
enges, troches): 200,000 units/troche. Pow- toms subside.

● Pedi: Instruct parents or caregivers of infantsder for oral suspension: 1/8 tsp = 500,000
and children on correct dosage and adminis-units in 50-, 150-, and 500-million, 1-, 2-, and
tration. Remind them to use only the measur-5-billion-unit containers. Oral tablets:
ing devise dispensed with the product.500,000 units.

● Advise patient to report increased irritation of
NURSING IMPLICATIONS mucous membranes or lack of therapeutic

response to health care professional.Assessment
Evaluation/Desired Outcomes● Inspect oral mucous membranes before and
● Decrease in stomatitis.frequently throughout therapy. Increased ir-
● To prevent relapse after oral therapy, therapyritation of mucous membranes may indicate

should be continued for 48 hr after symptomsneed to discontinue medication.
have disappeared and cultures are negative.

Potential Nursing Diagnoses
● Therapy for a period of 2 wk is usually suffi-

Risk for impaired skin integrity (Indications) cient, but more prolonged therapy may be
Risk for infection (Indications) necessary.
Implementation
● PO: Suspension should be administered by nystatin, See ANTIFUNGALS

placing 1/2 of dose in each side of mouth. Pa- (TOPICAL), ANTIFUNGALS (VAGINAL).
tient should hold suspension in mouth or
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aggravated); OB: Pregnancy or lactation (safetyoctreotide (ok-tree-oh-tide) not established).Sandostatin, Sandostatin LAR
Adverse Reactions/Side Effects

Classification CNS: dizziness, drowsiness, fatigue, headache,
Therapeutic: antidiarrheals, hormones weakness. EENT: visual disturbances. CV: ede-

ma, orthostatic hypotension, palpitations. GI:Pregnancy Category B
abdominal pain, cholelithiasis, diarrhea, fat
malabsorption, nausea, vomiting. Derm: flush-Indications
ing. Endo: hyperglycemia, hypoglycemia. Lo-Treatment of severe diarrhea and flushing epi-
cal: injection-site pain.sodes in patients with GI endocrine tumors, in-

cluding metastatic carcinoid tumors and vaso- Interactions
active intestinal peptide tumors (VIPomas). Drug-Drug: May alter requirements for insu-
Unlabeled uses: Relief of symptoms and sup- lin or oral hypoglycemic agents. May �
pressed tumor growth in patients with pituitary blood levels of cyclosporine.
tumors associated with acromegaly. Manage- Route/Dosage
ment of diarrhea in AIDS patients or patients

Carcinoid Tumorswith fistulas.
Subcut, IV (Adults): Sandostatin—100–600Action
mcg/day in 2–4 divided doses during first 2 wkSuppresses secretion of serotonin and gastroen-
of therapy (range 50–1500 mcg/day). Oterohepatic peptides. Increases absorption of
IM (Adults): Sandostatin LAR—20 mg q 4 wkfluid and electrolytes from the GI tract and in-
for 2 mo; dose may be further adjusted.creases transit time. Decreases levels of seroto-

nin metabolites. Also suppresses growth hor- VIPomas
mone, insulin, and glucagon. Therapeutic Subcut, IV (Adults): Sandostatin—200–300
Effects: Control of severe flushing and diarrhea mcg/day in 2–4 divided doses during first 2 wk

of therapy (range 150–750 mcg/day).associated with GI endocrine tumors.
IM (Adults): Sandostatin LAR—20 mg q 2 wkPharmacokinetics
for 2 mo; dose may be further adjusted.Absorption: Well absorbed following subcut

administration and IM administration of depot Suppression of Growth Hormone (A-
form. cromegaly)
Distribution: Unknown. Subcut, IV (Adults): Sandostatin—50–100
Protein Binding: 65%. mcg 2–3 times daily.
Metabolism and Excretion: 32% excreted IM (Adults): Sandostatin LAR—20 mg q 4 wk
unchanged in urine. for 3 mo, then adjusted on the basis of growth
Half-life: 1.5 hr. hormone levels.

Antidiarrheal (AIDS Patients)TIME/ACTION PROFILE (control of
Subcut, IV (Adults): 100–1800 mcg/day (un-symptoms)
labeled).

ROUTE ONSET PEAK DURATION Availability (generic available)
Subcut, IV unknown unknown up to 12 hr Injection: 0.05 mg/ml in 1-ml ampules, 0.1
IM (LAR) unknown 2 wk up to 4 wk mg/ml in 1-ml ampules, 0.2 mg/ml in 5-ml vials,

0.5 mg/ml in 1-ml ampules, 1 mg/ml in 5-mlContraindications/Precautions
vials. Depot injection: 10 mg, 20 mg, 30 mg.Contraindicated in: Hypersensitivity.

Use Cautiously in: Gallbladder disease (� NURSING IMPLICATIONS
risk of stone formation); Renal impairment
(dose reduction may be necessary); Hypergly- Assessment
cemia or hypoglycemia (changes in blood glu- ● Assess frequency and consistency of stools
cose may occur); Fat malabsorption (may be and bowel sounds throughout therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Monitor pulse and blood pressure prior to IV Administration
and periodically during therapy. ● Direct IV: Diluent: May be administered

● Assess patient’s fluid and electrolyte balance undiluted. Rate: Administer over 3 min.
and skin turgor for dehydration. ● Intermittent Infusion: Diluent: Dilute in

● Monitor diabetic patients for signs of hypogly- 50–200 ml of 0.9% NaCl or D5W. Concen-
cemia. May require reduction in require- tration: 1.5–250 mcg/ml. Rate: Infuse
ments for insulin and sulfonylureas and treat- over 15–30 min.
ment with diazoxide. ● Y-Site Compatibility: acyclovir, ondanse-

● Assess for gallbladder disease; assess for pain tron, tirofiban.
and monitor ultrasound examinations of gall- ● Y-Site Incompatibility: micafungin.
bladder and bile ducts prior to and periodi- Patient/Family Teachingcally during prolonged therapy.

● May cause dizziness, drowsiness, or visual
● Lab Test Considerations: Monitor 5- disturbances. Caution patient to avoid drivingHIAA (urinary 5-hydroxyindoleacetic acid), or other activities requiring alertness until re-plasma serotonin, and plasma substance P in sponse to medication is known.patients with carcinoid; plasma vasoactive in-

● Advise patient to change positions slowly totestinal peptide (VIP) in patients with VIPo- minimize orthostatic hypotension.ma; and free T4 and serum glucose concen-
● Home Care Issues: Instruct patients admin-trations prior to and periodically during istering octreotide at home on correct tech-therapy in all patients taking octreotide. nique for injection, storage, and disposal of

● Monitor quantitative 72-hr fecal fat and se- equipment.rum carotene determinations periodically for
● Instruct patient to administer octreotide ex-possible drug-induced aggravations of fat actly as directed. If a dose is missed, adminis-malabsorption. ter as soon as possible, then return to regular

● May cause a slight � in liver enzymes. schedule. Do not double doses.
● May cause � serum thyroxine (T4) concen-

Evaluation/Desired Outcomestrations.
● Decrease in severity of diarrhea and improve-Potential Nursing Diagnoses ment of electrolyte imbalances in patientsDiarrhea (Indications) with carcinoid or VIP-secreting tumors.

Implementation ● Relief of symptoms and suppressed tumor
● Do not use solution that is discolored or con- growth in patients with pituitary tumors asso-

tains particulate matter. Ampules should be ciated with acromegaly.
refrigerated but may be stored at room tem- ● Management of diarrhea in patients with
perature for the days they will be used. Dis- AIDS.
card unused solution.

● Subcut: Administer the smallest volume ofloxacin, See FLUOROQUINOLONES.
needed to achieve required dose to prevent
pain at injection site. Rotate injection sites;
avoid multiple injections in same site within

olanzapine (oh-lan-za-peen)short periods of time. Preferred injection
sites are the hip, thigh, or abdomen. Zyprexa, Zyprexa Zydis

● Administer injections between meals and at
Classificationbedtime to avoid GI side effects. Therapeutic: antipsychotics, mood stabi-

● Allow medication to reach room temperature lizers
prior to injection to minimize local reactions Pharmacologic: thienobenzodiazepines
at injection site.

Pregnancy Category C● IM: Mix IM solution by adding diluent includ-
ed in kit. Administer immediately after mixing
into the gluteal muscle. Avoid using deltoid Indications
site due to pain of injection. Psychotic disorders: Acute manic episodes as-

● Patients with carcinoid tumors and VIPomas sociated with bipolar disorder (may be used
should continue to receive subcut dose for 2 with lithium or valproate), long-term mainte-
wk following switch to IM depot form to nance therapy of bipolar disorder, long-term
maintain therapeutic level. treatment/maintenance of schizophrenia, agita-
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Adverse Reactions/Side Effectstion due to schizophrenia or mania (IM). Unla-
CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES, agi-beled uses: Management of anorexia nervosa.
tation, dizziness, headache, restlessness, seda-Treatment of nausea and vomiting related to

highly emetogenic chemotherapy. tion, weakness, dystonia, insomnia, mood
changes, personality disorder, speech impair-Action
ment, tardive dyskinesia. EENT: amblyopia, rhi-Antagonizes dopamine and serotonin type 2 in
nitis, increased salivation, pharyngitis. CV: or-the CNS. Also has anticholinergic, antihistamin-
thostatic hypotension (� with IM). Resp:ic, and anti–alpha1-adrenergic effects. Thera-
cough, dyspnea. CV: orthostatic hypotension,peutic Effects: Decreased manifestations of
tachycardia, chest pain. GI: constipation, drypsychoses.
mouth, abdominal pain, increased appetite,Pharmacokinetics weight loss or gain, nausea, increased thirst.

Absorption: Well absorbed but rapidly metab- GU: decreased libido, urinary incontinence.
olized by first-pass effect, resulting in 60% bio- Derm: photosensitivity. Endo: hyperglycemia,availability. Conventional tablets and orally dis-

goiter. Metab: dyslipidema. MS: hypertonia,integrating tablets (Zydis) are bioequivalent. IM
joint pain. Neuro: tremor. Misc: fever, flu-likeadministration results in significantly higher
syndrome.blood levels (5 times that of oral).
InteractionsDistribution: Extensively distributed.
Drug-Drug: Effects may be � by concurrentProtein Binding: 93%.
carbamazepine, omeprazole, or rifampin.Metabolism and Excretion: Highly metabo- O

lized (mostly by the hepatic P450 CYP 1A2 sys- � hypotension may occur with antihyperten-
tem); 7% excreted unchanged in urine. sives. � CNS depression may occur with con-
Half-life: 21–54 hr. current use of alcohol or other CNS depres-

sants. May antagonize the effects of levodopa
TIME/ACTION PROFILE (antipsychotic or other dopamine agonists. Nicotine can
effects) decrease olanzapine levels.

ROUTE ONSET PEAK* DURATION Route/Dosage
PO (Adults—Most Patients): Schizophre-PO unknown 6 hr unknown

IM rapid 15–45 min 2–4 hr nia—5–10 mg/day initially; may increase at
weekly intervals by 5 mg/day (not to exceed 20*Blood levels
mg/day). Bipolar mania—10–15 mg/day ini-

Contraindications/Precautions tially; may increase every 24 hr by 5 mg/day (not
Contraindicated in: Hypersensitivity; Lacta- to exceed 20 mg/day).
tion: Discontinue drug or bottle feed; Orally PO (Adults—Debilitated or Nonsmoking
disintegrating tablets only: Phenylketonuria Female Patients ≥65 yr): Initiate therapy at 5
(orally disintegrating tablets contain as- mg/day.
partame). IM (Adults): Acute agitation—5–10 mg,
Use Cautiously in: Patients with hepatic im- may repeat in 2 hr, then 4 hr later.
pairment; Patients at risk for aspiration; Cardio-

Availabilityvascular or cerebrovascular disease; History of
Tablets: 2.5 mg, 5 mg, 7.5 mg, 10 mg, 15 mg,seizures; History of attempted suicide; Diabetes
20 mg. Cost: 2.5 mg $556.93/90, 5 mgor risk factors for diabetes (may worsen glucose
$645.82/90, 7.5 mg $805.91/90, 10 mgcontrol); Prostatic hyperplasia; Angle-closure
$1,007.96/90, 15 mg $1,475.96/90, 20 mgglaucoma; History of paralytic ileus; Dysphagia
$1,860.77/90. Orally disintegrating tabletsand aspiration have been associated with anti-
(Zydis): 5 mg, 10 mg, 15 mg, 20 mg. Cost: 5psychotic drug use; use with caution in patients
mg $765.95/90, 10 mg $1,139.83/90, 15 mgat risk for aspiration; OB, Pedi: Safety not estab-
$1,648.53/90, 20 mg $2,163.23/90. Powderlished; Geri: Geriatric patients (may require �
for injection: 10 mg/vial. In combinationdoses; inappropriate use for dementia is associ-

ated with � mortality). with: fluoxetine (Symbyax; see Appendix B).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing DiagnosesNURSING IMPLICATIONS
Disturbed thought process (Indications)

Assessment Impaired oral mucous membrane (Side Effects)
● Assess mental status (orientation, mood, be- Sexual dysfunction (Side Effects)

havior) before and periodically during
Implementationtherapy.
● Do not confuse Zyprexa (olanzapine) with

● Monitor blood pressure (sitting, standing, ly-
Celexa (citalopram) or Zyrtec (cetrizine).ing), ECG, pulse, and respiratory rate before

● PO: May be administered without regard toand frequently during dose adjustment
meals.

● Assess weight and BMI initially and through-
● For orally disintegrating tablets, peel back foilout therapy

on blister, do not push tablet through foil. Us-
● Assess fasting blood glucose and cholesterol

ing dry hands, remove from foil and place en-levels initially and throughout therapy
tire tablet in mouth. Tablet will disintegrate

● Observe patient carefully when administering
with or without liquid.medication to ensure that medication is taken

● IM: Reconstitute with 2.1 mL of sterile waterand not hoarded or cheeked
for injection for a concentration of 5 mg/mL.

● Assess fluid intake and bowel function. In-
Solution should be clear and yellow; do notcreased bulk and fluids in the diet may help
administer solutions that are discolored orminimize constipation
contain particulate matter. Inject slowly, deep

● Monitor patient for onset of akathisia (rest-
into muscle. Do not administer IV or subcuta-lessness or desire to keep moving) and extra-
neously. Administer within 1 hr of reconstitu-pyramidal side effects (parkinsonian—dif-
tion. Discard unused solution.ficulty speaking or swallowing, loss of

balance control, pill rolling of hands, mask- Patient/Family Teaching
like face, shuffling gait, rigidity, tremors; and ● Advise patient to take medication as directed
dystonic—muscle spasms, twisting motions, and not to skip doses or double up on missed
twitching, inability to move eyes, weakness of doses. May need to discontinue gradually.
arms or legs) every 2 mo during therapy and ● Inform patient of possibility of extrapyrami-
8–12 wk after therapy has been discontinued. dal symptoms and tardive dyskinesia. Instruct
Report these symptoms if they occur, as re- patient to report these symptoms immediately
duction in dose or discontinuation of medica- to health care professional.
tion may be necessary. Trihexyphenidyl or ● Advise patient to change positions slowly to
benztropine may be used to control minimize orthostatic hypotension.
symptoms ● Medication may cause drowsiness. Caution

● Monitor for tardive dyskinesia (uncontrolled patient to avoid driving or other activities re-
rhythmic movement of mouth, face, and ex- quiring alertness until response to the medi-
tremities; lip smacking or puckering; puffing cation is known.
of cheeks; uncontrolled chewing; rapid or ● Caution patient to avoid taking alcohol and to
worm-like movements of tongue, excessive notify health care professional prior to taking
blinking of eyes). Report immediately; may other Rx, OTC, or herbal products concur-
be irreversible rently with this medication.

● Monitor for development of neuroleptic ma- ● Advise patient to use sunscreen and protec-
lignant syndrome (fever, respiratory distress, tive clothing when exposed to the sun. Ex-
tachycardia, seizures, diaphoresis, hyperten- tremes of temperature (exercise, hot weath-
sion or hypotension, pallor, tiredness, severe er, hot baths or showers) should also be
muscle stiffness, loss of bladder control). No- avoided; this drug impairs body temperature
tify health care professional immediately if regulation.
these symptoms occur. ● Instruct patient to use saliva substitute, fre-

● Lab Test Considerations: Evaluate CBC, quent mouth rinses, good oral hygiene, and
liver function tests, and ocular examinations sugarless gum or candy to minimize dry
periodically during therapy. May cause � mouth. Consult dentist if dry mouth continues
platelets. May cause � bilirubin, AST, ALT, for >2 wk.
GGT, CPK, and alkaline phosphatase. ● Advise patient to notify health care profes-

● Monitor blood glucose prior to and period- sional of medication regimen before treat-
ically during therapy. ment or surgery.
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● Instruct patient to notify health care profes- TIME/ACTION PROFILE (levels)
sional promptly if sore throat, fever, unusual

ROUTE ONSET PEAK DURATIONbleeding or bruising, rash, weakness, trem-
PO unknown 1 hr; 12 hrors, visual disturbances, dark-colored urine,

4–8 hror clay-colored stools occur.
● Advise patient to notify health care profes- Contraindications/Precautionssional if pregnancy is planned or suspected,

Contraindicated in: Hypersensitivity reactionsor if breastfeeding or planning to breastfeed.
to salicylates; Cross-sensitivity with furosemide,

● Emphasize the importance of routine follow-
sulfonylurea hypoglycemic agents, or carbonicup exams and continued participation in psy- anhydrase inhibitors may exist; G6PD deficien-chotherapy to improve coping skills. cy; Urinary tract or intestinal obstruction; Pedi:

Evaluation/Desired Outcomes Children <2 yr (safe use not established); Por-
● Decrease in excitable, manic behavior. phyria.
● Decrease in positive symptoms (delusions, Use Cautiously in: Severe hepatic or renal im-

hallucinations) of schizophrenia. pairment; OB: Pregnancy; Geri: Geriatric pa-
● Decrease in negative symptoms (social with- tients (consider � body mass, hepatic/renal/

drawal; flat, blunted affect) of schizophrenia. cardiac function, intercurrent illness and drug
therapies; Renal impairment (� risk of renal
tubular damage); Lactation: Lactation (safetyolmesartan, See ANGIOTENSIN II
not established).RECEPTOR ANTAGONISTS. O
Adverse Reactions/Side Effects
CNS: ataxia, confusion, dizziness, drowsiness,
headache, mental depression, psychosis, rest-olsalazine (ole-sal-a-zeen)
lessness. GI: diarrhea, abdominal pain, anorex-Dipentum
ia, exacerbation of colitis, drug-induced hepati-

Classification tis, nausea, vomiting. Derm: itching, rash.
Therapeutic: gastrointestinal anti-inflam- Hemat: blood dyscrasias.
matories—therapeutic

Interactions
Drug-Drug: � risk of bleeding after neuraxialPregnancy Category C
anesthesia with low molecular weight hepa-
rins and heparinoids; discontinue osalazineIndications
before initiation of therapy or monitor closely ifUlcerative colitis (when patients cannot tolerate
discontinuation not possible. May � metabo-sulfasalazine).
lism, and � effects/toxicity of mercaptopu-Action rine or thioguanine with and � risk of mye-

Locally acting anti-inflammatory action in the losuppression (use lowest possible dose and
colon, where activity is probably due to inhibi- monitor closely). � risk of developing Reye’s
tion of prostaglandin synthesis. Therapeutic syndrome; avoid osalazine during 6 wks after
Effects: Reduction in the symptoms of inflam- varicella vaccine.
matory bowel disease.

Route/Dosage
Pharmacokinetics PO (Adults): 500 mg twice daily.
Absorption: Acts locally in colon, where 98–

Availability99% is converted to mesalamine (5-aminosali-
Capsules: 250 mg.cylic acid).

Distribution: Action is primarily local and re- NURSING IMPLICATIONS
mains in the colon.
Metabolism and Excretion: 2% absorbed Assessment
into systemic circulation is rapidly metabolized; ● Assess patient for allergy to sulfonamides and
mostly eliminated as mesalamine in the feces. salicylates. Patients allergic to sulfasalazine
Half-life: 0.9 hr. may take mesalamine or olsalazine without

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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difficulty, but therapy should be discontinued be seen within 3–21 days. The usual course
if rash or fever occur. of therapy is 3–6 wk.

● Monitor intake and output ratios. Fluid intake ● Maintenance of remission in patients with in-
should be sufficient to maintain a urine out- flammatory bowel disease.
put of at least 1200–1500 ml daily to prevent ● Decrease in pain and inflammation, and in-
crystalluria and stone formation. crease in mobility in patients with rheumatoid

● Inflammatory Bowel Disease: Assess arthritis.
abdominal pain and frequency, quantity, and
consistency of stools at the beginning of and

omalizumab (o-ma-liz-u-mab)throughout therapy.
● Lab Test Considerations: Monitor urinal- Xolair

ysis, BUN, and serum creatinine prior to and Classification
periodically during therapy. Therapeutic: antiasthmatics

● Olsalazine may cause � AST and ALT levels. Pharmacologic: monoclonal antibodies
● Lab Test Considerations: Monitor CBC

Pregnancy Category Bprior to and every 3–6 mo during prolonged
therapy. Discontinue olsalazine if blood dys-
crasias occur. Indications

Moderate to severe asthma not controlled by in-Potential Nursing Diagnoses
haled corticosteroids.Acute pain (Indications)

Diarrhea (Indications) Action
Inhibits binding of IgE to receptors on mast cellsImplementation
and eosinophils; preventing the release of medi-● PO: Administer with food in evenly divided
ators of the allergic response. Also decreasesdoses every 12 hr.
amount of IgE receptors on basophils. Thera-Patient/Family Teaching peutic Effects: Decreased incidence of exacer-

● Instruct patient to take medication as direct- bations of asthma.ed, even if feeling better. Take missed doses
Pharmacokineticsas soon as remembered unless almost time
Absorption: 62% absorbed slowly from subcutfor next dose.
sites.● May cause dizziness. Caution patient to avoid
Distribution: Enters breast milk.driving or other activities that require alert-
Metabolism and Excretion: Degraded simi-ness until response to medication is known.
larly to IgG via binding degradation, reticuloen-● Advise patient to notify health care profes-

sional if skin rash, sore throat, fever, mouth dothelial system and the liver.
sores, unusual bleeding or bruising, wheez- Half-life: 26 days.
ing, fever, or hives occurs.

TIME/ACTION PROFILE (effects on IgE● Instruct patient to notify health care profes-
levels)sional if symptoms do not improve after 1–2

mo of therapy.
ROUTE ONSET PEAK DURATION

● Instruct patient to notify health care profes-
Subcut within 1 hr unknown up to 1 yrsional if symptoms worsen or do not improve.

If symptoms of acute intolerance (cramping,
Contraindications/Precautionsacute abdominal pain, bloody diarrhea, fever,
Contraindicated in: Hypersensitivity; Acuteheadache, rash) occur, discontinue therapy
bronchospasm.and notify health care professional immedi-
Use Cautiously in: Chronic use of inhaled cor-ately.
ticosteroids; Pregnancy, lactation or children● Inform patient that proctoscopy and sigmoid-
<12 yr (safety not established, use in pregnancyoscopy may be required periodically during
only if clearly needed).treatment to determine response.
Adverse Reactions/Side EffectsEvaluation/Desired Outcomes
Local: injection site reactions. Misc: allergic● Decrease in diarrhea and abdominal pain.
reactions including ANAPHYLAXIS, � risk of malig-● Return to normal bowel pattern in patients

with inflammatory bowel disease. Effects may nancy.
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Interactions 20 min to dissolve. Gently swirl vial for 5–10
Drug-Drug: None noted. seconds every 5 min to dissolve any remain-

ing particles. Solution should be clear orRoute/Dosage
slightly opalescent and may have small bub-Subcut (Adults and Children >12 yr): 150–
bles or foam around edge of vial. Do not use if375 mg every 2–4 wk (determined by pretreat-
particles are visible or if contents do not dis-ment serum IgE level and body weight).
solve completely within 40 min. Invert vial forAvailability 15 seconds to allow solution to drain towardSterile powder for subcut injection (re- stopper. Solution may be somewhat viscous.quires reconstitution): 150 mg/vial. In order to obtain full 1.2 ml dose, all of solu-
tion must be withdrawn from the vial using aNURSING IMPLICATIONS
new 3-cc syringe with an 18-gauge needle,

Assessment before expelling any air or excess solution
● Assess lung sounds and respiratory function from syringe. Administer within 8 hr if refrig-

prior to and periodically during therapy. erated or within 4 hr if stored at room tem-
● Assess allergy symptoms (rhinitis, conjuncti- perature. Discard unused solution.

vitis, hives) before and periodically through- ● Replace the 18-gauge needle with a 25-gauge
out therapy. needle for subcut injection. Because solution

● Assess for allergic reactions (urticaria, is slightly viscous, injection may take 5–10
tongue and/or throat edema) within 2 hr of seconds to administer. Divide doses >150 mg
first and subsequent injections. Observe pa- Ointo 2 injection sites.
tient following injection. Epinephrine, di- Patient/Family Teachingphenhydramine, and corticosteroids should

● Explain purpose of medication to patient. In-be available in case of anaphylaxis.
form patient that they may not see immediate

● Monitor for injection site reactions (bruising,
results from omalizumab therapy.redness, warmth, burning, stinging, itching,

● Instruct patient not to discontinue or reducehives, pain, induration, mass, inflammation).
other asthma medications, especially inhaledUsually occur within 1 hr of injection, last <8
corticosteroids, without consulting healthdays, and decrease in frequency with subse-
care professional.quent dosing.

● Lab Test Considerations: Serum IgE lev- Evaluation/Desired Outcomes
els will � following administration and may ● Decreased incidence of exacerbations of
persist for up to 1 year following discontinua- asthma.
tion. Serum total IgE levels obtained <1 year
following discontinuation may not reflect

omega-3-acid ethyl esterssteady state free IgE levels and should not be
used to reassess the dosing regimen. (oh-me-ga three as-id eth-

il es-ters)Potential Nursing Diagnoses
LovazaIneffective airway clearance
ClassificationImplementation
Therapeutic: lipid-lowering agents● Doses of inhaled corticosteroids may be
Pharmacologic: fatty acidsgradually decreased with supervision of

health care professional; do not discontinue Pregnancy Category C
abruptly.

● Subcut: To reconstitute, draw 1.4 ml of ster- Indicationsile water for injection into a 3-cc syringe with
Hypertriglyceridemia (triglycerides ≥500 mmg/a 1-in 18-gauge needle. With the vial upright
dL) in adults; used with specific diet.on a flat surface, inject the sterile water into
Actionvial. Keep vial upright and gently swirl for ap-
Inhibits synthesis of triglycerides. Therapeuticproximately 1 min to evenly wet powder. Do

not shake. Lyophilized omalizumab takes 15– Effects: Lowering of triglycerides.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics ● PO: May be taken as a single 4-g dose or as 2
Absorption: Well absorbed. g twice daily. May be administered with

meals.Distribution: Unknown.
Metabolism and Excretion: Incorporated Patient/Family Teaching
into phospholipids.

● Instruct patient to take medication as direct-
Half-life: Unknown. ed, not to skip doses or double up on missed

doses. Medication helps control but does notTIME/ACTION PROFILE (lowering of triglyc-
cure elevated serum triglyceride levels.

erides)
● Advise patient that this medication should be

used in conjunction with diet restrictions (fat,ROUTE ONSET PEAK DURATION
cholesterol, carbohydrates, alcohol), exer-

PO unknown 2 mo unknown cise, weight loss in overweight patients, and
control of medical problems (such as diabe-Contraindications/Precautions
tes mellitus and hypothyroidism) that mayContraindicated in: Hypersensitivity.
contribute to hypertriglyceridemia.Use Cautiously in: Allery/hypersensitivity to

● Emphasize the importance of follow-upfish; OB: Use only if maternal benefit justifies fe-
exams to determine effectiveness.tal risk during pregnancy; use cautiously during

Evaluation/Desired Outcomeslactation; Pedi: safety in children <18 yr not es-
● Lowering of serum triglyceride levels. Pa-tablished.

tients who do not have an adequate responseAdverse Reactions/Side Effects after 2 mo of treatment should be withdrawn
GI: altered taste, eructation. Derm: rash. from therapy.
Interactions
Drug-Drug: Beta-blockers, thiazide di-

omeprazole (o-mep-ra-zole)uretics, and estrogens may � triglycerides
�Losec, Prilosec, PrilosecOTC,and should be discontinued prior to therapy.
ZegeridRoute/Dosage
ClassificationPO (Adults): 4 g/day; may be given as a single
Therapeutic: antiulcer agentsdose or 2 g twice daily.
Pharmacologic: proton-pump inhibitors

Availability
Pregnancy Category CGelatin capsules (oil-filled): 1 g.

NURSING IMPLICATIONS Indications
GERD/maintenance of healing in erosive esoph-Assessment agitis. Duodenal ulcers (with or without anti-in-

● Obtain a diet history, especially with regard to fectives for Helicobacter pylori). Short-term
fat consumption. treatment of active benign gastric ulcer. Patho-

● Lab Test Considerations: Monitor serum logic hypersecretory conditions, including Zol-
triglyceride levels prior to and periodically linger-Ellison syndrome. Reduction of risk of GI
during therapy. bleeding in critically ill patients. OTC: Heart-

● Monitor serum ALT periodically during thera- burn occurring ≥twice/wk.
py. May cause � serum ALT without concur-

Actionrent � in AST levels.
Binds to an enzyme on gastric parietal cells in

● Monitor serum LDL cholesterol levels period-
the presence of acidic gastric pH, preventing theically during therapy. May cause � in serum
final transport of hydrogen ions into the gastricLDL levels.
lumen. Therapeutic Effects: Diminished ac-

Potential Nursing Diagnoses cumulation of acid in the gastric lumen with
Noncompliance (Patient/Family Teaching) lessened gastroesophageal reflux. Healing of

duodenal ulcers.Implementation
● An appropriate lipid-lowering diet should be Pharmacokinetics

followed before therapy and should continue Absorption: Rapidly absorbed following oral
during therapy. administration; immediate-release formulation
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Route/Dosagecontains bicarbonate to prevent acid degra-
PO (Adults): GERD/erosive esophagitis—20dation.
mg once daily. Duodenal ulcers associatedDistribution: Good distribution into gastric
with H. pylori—40 mg daily in the morningparietal cells.
with clarithromycin for 2 wk, then 20 mg onceProtein Binding: 95%.
daily for 2 wk or 20 mg twice daily with clari-Metabolism and Excretion: Extensively me-
thromycin 500 mg twice daily and amoxicillintabolized by the liver.
1000 mg twice daily for 10 days (if ulcer isHalf-life: 0.5–1 hr (increased in liver disease
present at beginning of therapy, continue ome-to 3 hr).
prazole 20 mg daily for 18 more days); has also

TIME/ACTION PROFILE (antisecretory been used with clarithromycin and metronida-
zole. Gastric ulcer—40 mg once daily for 4–6effects)
wk. Reduction of the risk of GI bleeding in

ROUTE ONSET PEAK DURATION critically ill patients—40 mg initially, then an-
other 40 mg 6–8 hr later, followed by 40 mgPO-delayed within 1 hr within 2 hr 72–96 hr

release once daily for up to 14 days. Gastric hyperse-
PO-immedi- rapid 30 min 24 hr cretory conditions—60 mg once daily initially;

ate release
may be increased up to 120 mg 3 times daily
(doses >80 mg/day should be given in dividedContraindications/Precautions
doses); OTC—20 mg once daily for up to 14Contraindicated in: Hypersensitivity; Meta- Odays.bolic alkalosis and hypocalcemia (Zegerid
PO (Children >2 yr and <20 kg): 10 mgonly).
once daily.Use Cautiously in: Liver disease (dosage re-
PO (Children >2 yr and ≥20 kg): 20 mgduction may be necessary); Geri: Increased risk
once daily.of hip fractures in patients using high-doses for
PO (Children): Alternative dosing —1 mg/>1 year; Bartter’s syndrome, hypokalemia, and
kg/day given once or divided twice daily (rangerespiratory alkalosis (Zegerid only); Pregnancy, of doses in the literature: 0.2—3.5 mg/kg/day);

lactation, or children <2 yr (safety not estab- Adjunctive therapy of duodenal ulcers associ-
lished). ated with H. pylori—15–30 kg: 10 mg BID;
Adverse Reactions/Side Effects >30 kg: 20 mg BID.
CNS: dizziness, drowsiness, fatigue, headache, Availability (generic available)
weakness. CV: chest pain. GI: abdominal pain, Delayed-release capsules: 10 mg, 20 mgRx,

acid regurgitation, constipation, diarrhea, flatu- OTC, 40 mg. Immediate-release powder for
lence, nausea, vomiting. Derm: itching, rash. oral suspension (peach-mint): 20-mg pack-
Misc: allergic reactions. et, 40-mg packet. In combination with: me-

tronidazole and clarithromycin in a complianceInteractions
package (Losec 1-2-3 M); with amoxicillin andDrug-Drug: Omeprazole is metabolized by the
clarithromycin in a compliance package (LosecCYP450 enzyme system and may compete with
1-2-3A) (in Canada only; see Appendix B).other agents metabolized by this system. � me-

tabolism and may � effects of Rx antifungal NURSING IMPLICATIONSagents, atazanavir, diazepam, digoxin, flu-
razepam, triazolam, cyclosporine, disulfi- Assessment
ram, phenytoin, tacrolimus, and warfarin. ● Assess patient routinely for epigastric or
May interfere with absorption of drugs requiring abdominal pain and frank or occult blood in
acidic gastric pH, including esters of ampicil- the stool, emesis, or gastric aspirate.
lin, iron salts, digoxin, cyanocobalamine, ● Lab Test Considerations: Monitor CBC
and ketoconazole. Has been used safely with with differential periodically during therapy.
antacids. May � risk of bleeding with warfa- ● May cause � AST, ALT, alkaline phospha-
rin (monitor INR/PT). tase, and bilirubin.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes● May cause serum gastrin concentrations to
● Decrease in abdominal pain or prevention of� during first 1–2 wk of therapy. Levels re-

gastric irritation and bleeding. Healing ofturn to normal after discontinuation of ome-
duodenal ulcers can be seen on x-ray exami-prazole.
nation or endoscopy.● Monitor INR and prothrombin time in pa-

● Decrease in symptoms of GERD. Therapy istients taking warfarin.
continued for 4–8 wk after initial episode.

Potential Nursing Diagnoses
Acute pain (Indications)

ondansetron (on-dan-se-tron)Implementation
Zofran

● Do not confuse Prilosec (omeprazole) with
Prinivil (lisinopril). Classification

Therapeutic: antiemetics● PO: Administer doses before meals, prefera-
Pharmacologic: 5-HT3 antagonistsbly in the morning. Capsules should be swal-

lowed whole; do not crush or chew. Capsules Pregnancy Category B
may be opened and sprinkled on cool apple-
sauce, entire mixture should be ingested im- Indications
mediately and followed by a drink of water. Prevention of nausea and vomiting associated
Do not store for future use. with chemotherapy or radiation therapy. IM,

● Powder for oral suspension: Administer on IV: Prevention and treatment of postoperative
empty stomach, as least 1 hr before a meal. nausea and vomiting.
For patients with nasogastric or enteral feed-

Actioning, suspend feeding for 3 hr before and 1 hr
Blocks the effects of serotonin at 5-HT3–recep-after administration. Empty packet contents
tor sites (selective antagonist) located in vagalinto a small cup containing 1–2 tablespoons
nerve terminals and the chemoreceptor triggerof water. Do not use other liquids or
zone in the CNS. Therapeutic Effects: De-foods. If administered through a nasogastric
creased incidence and severity of nausea andtube, suspend in 20 ml of water. Stir well and vomiting following chemotherapy or surgery.

drink immediately. Refill cup with water and
Pharmacokineticsdrink again.
Absorption: IV administration results in com-● May be administered concurrently with
plete bioavailability; 50% absorbed followingantacids.
oral administration.

Patient/Family Teaching Distribution: Unknown.
● Instruct patient to take medication as direct- Metabolism and Excretion: Extensively me-

ed for the full course of therapy, even if feel- tabolized by the liver; 5% excreted unchanged
ing better. Take missed doses as soon as re- by the kidneys.
membered but not if almost time for next Half-life: 3.5–5.5 hr.
dose. Do not double doses.

TIME/ACTION PROFILE (antiemetic effect)● May cause occasional drowsiness or diz-
ziness. Caution patient to avoid driving or oth-

ROUTE ONSET PEAK DURATIONer activities requiring alertness until response
PO, IV rapid 15–30 min 4 hr–8 hrto medication is known.
IM rapid 40 min unknown

● Advise patient to consult health care profes-
sional before taking any Rx, OTC, or herbal Contraindications/Precautions
products with omeprazole. Contraindicated in: Hypersensitivity; Orally

● Advise patient to avoid alcohol, products con- disintegrating tablets contain aspartame and
taining aspirin or NSAIDs, and foods that may should not be used in patients with phenylketo-
cause an increase in GI irritation. nuria.

● Advise patient to report onset of black, tarry Use Cautiously in: Liver impairment (daily
stools; diarrhea; abdominal pain; or persis- dose not to exceed 8 mg); Abdominal surgery
tent headache to health care professional (may mask ileus); OB, Pedi: Pregnancy, lacta-
promptly. tion, or children ≤3 yr (safety not established).
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Adverse Reactions/Side Effects tion for injection: 2 mg/ml in 2- and 20-ml
CNS: headache, dizziness, drowsiness, fatigue, vials. Premixed injection: 32 mg/50 ml D5W.
weakness. GI: constipation, diarrhea, abdomi-

NURSING IMPLICATIONSnal pain, dry mouth, increased liver enzymes.
Neuro: extrapyramidal reactions. Assessment
Interactions ● Assess patient for nausea, vomiting, abdomi-
Drug-Drug: May be affected by drugs alter- nal distention, and bowel sounds prior to and
ing the activity of liver enzymes. following administration.

● Assess patient for extrapyramidal effects (in-Route/Dosage
voluntary movements, facial grimacing, rigid-PO (Adults and Children ≥12 yr): Preven-
ity, shuffling walk, trembling of hands) peri-tion of chemotherapy-induced nausea/vom-

iting—8 mg 30 min prior to chemotherapy and odically during therapy.
repeated 8 hr later; 8 mg q 12 hr may be given ● Lab Test Considerations: May cause tran-
for 1–2 days following chemotherapy. Preven- sient � in serum bilirubin, AST, and ALT
tion of radiation-induced nausea/vomit- levels.
ing—8 mg 1–2 hr prior to radiation; may be Potential Nursing Diagnoses
repeated q 8 hr, depending on type, location, Imbalanced nutrition: less than body require-
and extent of radiation. Prevention of postop- ments (Indications)
erative nausea/vomiting—16 mg 1 hr before Diarrhea (Side Effects)
induction of anesthesia. Constipation (Side Effects) OPO (Children 4–11 yr): Prevention of che-

Implementationmotherapy-induced nausea/vomiting—4 mg
● Do not confuse Zofran (ondansetron) with30 min prior to chemotherapy and repeated 4

Zosyn (piperacillin/tazobactam).and 8 hr later; 4 mg q 8 hr may be given for 1–2
● First dose is administered prior to emetogen-days following chemotherapy.

ic event.IV (Adults): Prevention of chemotherapy-in-
● PO: For orally disintegrating tablets, do notduced nausea/vomiting—0.15 mg/kg 15–30

attempt to push through foil backing; with drymin prior to chemotherapy, repeated 4 and 8 hr
hands, peel back backing and remove tablet.later, or 32-mg single dose 30 min prior to che-
Immediately place tablet on tongue; tabletmotherapy (lower doses have been used).
will dissolve in seconds, then swallow with sa-IM, IV (Adults): Prevention of postoperative
liva. Administration of liquid is not necessary.nausea/vomiting—4 mg before induction of

anesthesia or postoperatively. IV Administration
IV (Children 4–18 yr): Prevention of che-

● Direct IV: Administer undiluted (2 mg/ml)
motherapy-induced nausea/vomiting—0.15 immediately before induction of anesthesia
mg/kg 15–30 min prior to chemotherapy, re- or postoperatively if nausea and vomiting oc-peated 4 and 8 hr later. cur shortly after surgery. Rate: AdministerIV (Children 2–12 yr and ≤40 kg): Preven- over at least 30 sec and preferably over 2–5tion of postoperative nausea/vomiting— min.0.15 mg/kg.

● Intermittent Infusion: Diluent: DiluteIV (Children >40 kg): Prevention of postop- doses for prevention of nausea and vomitingerative nausea/vomiting—4 mg.
associated with chemotherapy in 50 ml of

Hepatic Impairment D5W, 0.9% NaCl, D5/0.9% NaCl, D5/0.45%
PO, IM, IV (Adults): Not to exceed 8 mg/day. NaCl. Solution is clear and colorless. Stable

for 7 days at room temperature following di-Availability (generic available)
lution. Concentration: 1 mg/ml. Rate:Orally disintegrating tablets (contain as-
Administer each dose over 15 min.partame) (strawberry flavor): 4 mg, 8 mg.

● Syringe Compatibility: alfentanil, atropine,Cost: Generic—4 mg $549.00/30. Tablets: 4
fentanyl, glycopyrrolate, meperidine, meto-mg, 8 mg, 24 mg. Cost: Generic—4 mg
clopramide, midazolam, morphine, nalox-$569.99/30, 8 mg $1,048.95/30. Oral solu-

tion (strawberry flavor): 4 mg/5 ml. Solu- one, neostigmine, propofol.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Syringe Incompatibility: droperidol. oprelvekin (o-prell-ve-kin)
● Y-Site Compatibility: aldesleukin, amifos- Neumegatine, amikacin, azithromycin, aztreonam,

bleomycin, carboplatin, carmustine, cefazo- Classification
Therapeutic: colony-stimulating factorslin, cefotaxime, cefoxitin, ceftazidime, cefti-
Pharmacologic: interleukins, thrombopoet-zoxime, cefuroxime, chlorpromazine, cimeti-
ic growth factorsdine, cisatracurium, cisplatin, cladribine,

clindamycin, cyclophosphamide, cytarabine, Pregnancy Category C
dacarbazine, dactinomycin, daunorubicin,
dexamethasone sodium phosphate, dexme- Indications
detomidine, diphenhydramine, docetaxel, Prevention of severe thrombocytopenia and re-
dopamine, doxorubicin, doxorubicin lipo- duction of the need for platelet transfusions fol-
some, doxycycline, droperidol, etoposide, lowing myelosuppressive chemotherapy in pa-
etoposide phosphate, famotidine, fenoldo- tients with nonmyeloid malignancies at risk for
pam, filgrastim, floxuridine, fluconazole, flu- thrombocytopenia.
darabine, gemcitabine, gentamicin, haloperi- Action
dol, heparin, hydrocortisone sodium Stimulates production of megakaryocytes and
succinate, hydrocortisone sodium phos- platelets. Therapeutic Effects: Increased
phate, hydromorphone, ifosfamide, imipen- platelet count.
em/cilastatin, linezolid, magnesium sulfate, Pharmacokineticsmannitol, mechlorethamine, melphalan, Absorption: >80% absorbed following subcutmeperidine, mesna, methotrexate, metoclo- administration.
pramide, mitomycin, mitoxantrone, mor- Distribution: Unknown.
phine, oxaliplatin, paclitaxel, pentostatin, pi- Metabolism and Excretion: Appears to be
peracillin/tazobactam, potassium chloride, mostly metabolized, with metabolites eliminated
promethazine, prochlorperazine edisylate, by kidneys.
ranitidine, remifentanil, sodium acetate, Half-life: 6.9 hr.
streptozocin, teniposide, thiotepa, ticarcillin/

TIME/ACTION PROFILE (increase in plateletclavulanate, topotecan, vancomycin, vinblas-
count)tine, vincristine, vinorelbine, zidovudine.

● Y-Site Incompatibility: acyclovir, allopuri- ROUTE ONSET PEAK DURATION
nol, aminophylline, amphotericin B, ampho-

Subcut 5–9 days unknown 7–14 days†
tericin B cholesteryl sulfate, ampicillin, ampi-

†Counts continue to rise for 7 days following discontinua-cillin/sulbactam, amsacrine, cefepime,
tion and then return to baseline by 14 dayscefoperazone, furosemide, ganciclovir, lan-

soprazole, lorazepam, methylprednisolone Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lac-sodium succinate, pemetrexed, sargramos-
tation.tim, sodium bicarbonate.
Use Cautiously in: Any condition in which so-Patient/Family Teaching dium and water retention would pose problems

● Instruct patient to take ondansetron as di- (CHF, renal disease); Pre-existing pericardial
rected. effusion or ascites (may be exacerbated); Histo-

● Advise patient to notify health care profes- ry of atrial arrhythmias (especially if receiving
sional immediately if involuntary movement cardiac medications or previous doxorubicin
of eyes, face, or limbs occurs. therapy); Pre-existing papilledema or tumors of

the CNS; OB, Pedi: Pregnancy or children (safetyEvaluation/Desired Outcomes
not established).● Prevention of nausea and vomiting associated

with initial and repeat courses of emetogenic Adverse Reactions/Side Effects
cancer chemotherapy. These effects occurred in patients who had re-

● Prevention of postoperative nausea and vom- cently received myelosuppressive chemo-
iting. therapy.

● Prevention of nausea and vomiting due to ra- CNS: dizziness, headache, insomnia, ner-
diation therapy. vousness, weakness. EENT: conjunctival hem-

Copyright © 2008 by F.A. Davis



orlistat 913

orrhage, blurred vision, changes in visual acu- ● Treatment should be discontinued at least 2
ity, blindness, papilledema, pharyngitis, rhinitis. days prior to next planned chemotherapy
Resp: cough, dyspnea, pleural effusions. CV: cycle.
atrial fibrillation, edema, palpitations, syncope, ● Subcut: Reconstitute with 1 ml of sterile wa-
tachycardia, vasodilation, ventricular arrhyth- ter for injection without preservatives for a
mias. GI: anorexia, constipation, diarrhea, dys- concentration of 5 mg/ml. Direct diluent to
pepsia, mucositis, nausea, oral moniliasis, vom- sides of vial and swirl gently. Solution is clear
iting, abdominal pain. Derm: alopecia, and colorless. Do not administer solutions
ecchymoses, rash. F and E: sodium and water that are discolored or contain particulate
retention. Local: injection site reactions. MS: matter. Do not shake or agitate vigorously. Do
bone pain, myalgia. Misc: chills, fever, not freeze. Do not reuse vials. Administer
infection, pain. within 3 hr of reconstitution as a single injec-
Interactions tion in abdomen, hip, thigh, or upper arm.
Drug-Drug: None significant. Patient/Family Teaching
Route/Dosage ● Instruct patient in proper technique for prep-
Subcut (Adults): 50 mcg/kg once daily for aration and administration of medication.
10–21 days. Provide a puncture-resistant container for

disposal of needles.Availability
Powder for injection: 5-mg vial. ● May cause transient blurred vision or diz-

ziness. Caution patient to avoid driving or oth- ONURSING IMPLICATIONS er activities requiring alertness until response
to medication is known.Assessment

● Advise patient to notify health care profes-
● Assess patient for signs of fluid retention

sional if pregnancy is planned or suspected.(dyspnea on exertion, peripheral edema)
● Inform patient of side effects and advise pa-during therapy. Fluid retention is a common

tient to notify health care professional if chestside effect that usually resolves within several
pain, shortness of breath, fatigue, blurred vi-days following discontinuation of oprelvekin.
sion, or irregular heartbeat persists.● Lab Test Considerations: Monitor plate-

let count prior to and periodically during Evaluation/Desired Outcomes
therapy, especially at expected nadir. Therapy

● Increase in postnadir platelet count to
is continued until postnadir platelet count is ≥50,000 cells/ml.≥50,000 cells/ml.

● CBC should be monitored prior to and at reg-
ular intervals during therapy. Decrease in he- orlistat (or-li-stat)
moglobin concentration, hematocrit, and Xenical
RBC count may occur because of increased

Classificationplasma volume (dilutional anemia); usually
Therapeutic: weight control agentsbegins within 3–5 days of therapy and is re-
Pharmacologic: lipase inhibitorsversible within a week of discontinuation of

therapy. Pregnancy Category B
● Monitor electrolyte concentrations in patients

receiving chronic diuretic therapy. Hypokale- Indications
mia may be fatal. Obesity management (weight loss and mainte-

● May cause an � in plasma fibrinogen.
nance) when used in conjunction with a re-

Potential Nursing Diagnoses duced-calorie diet in patients with an initial BMI
Excess fluid volume (Side Effects) ≥30 kg/m2 or ≥27 kg/m2 in the presence of ad-

ditional risk factors (diabetes, hypertension, hy-Implementation
perlipidemia). Reduces the risk of weight re-● Therapy should be started within 6–24 hr af-
gain after prior loss. May delay onset of type 2ter completion of chemotherapy and contin-

ued for 10–21 days. diabetes in prediabetic patients.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action Potential Nursing Diagnoses
Decreases the absorption of dietary fat by re- Disturbed body image (Indications)
versibly inhibiting enzymes (lipases), which are Imbalanced nutrition: more than body require-
necessary for the breakdown and subsequent ments (Indications)
absorption of fat. Therapeutic Effects: Weight Implementation
loss and maintenance in obese patients. Delayed

● PO: Administer one capsule 3 times daily
onset of type 2 diabetes. with or up to 1 hour after a meal. If a meal is
Pharmacokinetics missed or contains no fat, dose of orlistat can
Absorption: Minimal systemic absorption. be omitted.
Distribution: Action is local, within the GI ● A supplemental multivitamin containing vita-
tract. mins D, E, K, and beta-carotene should be
Protein Binding: Minimally absorbed drug is taken daily, at least 2 hr before or after orlis-
>99% bound to plasma proteins. tat dose.
Metabolism and Excretion: Major route is fe- ● Psyllium 6 g with each dose or 12 g at bed-
cal elimination of unabsorbed drug. time may decrease GI side effects.
Half-life: 1–2 hr.

Patient/Family Teaching
● Instruct patient to take orlistat with meals asTIME/ACTION PROFILE (effects on fecal

directed. If a meal is missed or contains nofat)
fat, orlistat dose can be omitted. Do not take

ROUTE ONSET PEAK DURATION more than recommended dose; does not im-
prove benefit.PO 24–48 hr unknown 48–72 hr†

● Instruct patient to adhere to a reduced-calo-†Following discontinuation
rie diet. Daily intake of fat should be distribut-

Contraindications/Precautions ed over three main meals. Meals should con-
Contraindicated in: Hypersensitivity; Chronic tain no more than 30% fat. Taking orlistat
malabsorption syndrome or cholestasis; OB: with a meal high in fat may increase the GI
Pregnancy or lactation. side effects.
Use Cautiously in: Pedi: Children <16 (safety

● Advise patient that regular physical activity,
not established). approved by a health care professional,

should be used in conjunction with orlistatAdverse Reactions/Side Effects
and diet.With initial use; incidence decreases with pro-

● Inform patient of common GI side effectslonged use.
(oily spotting, gas with discharge, urgentGI: fecal urgency, flatus with discharge, in-
need to go to the bathroom, oily or fattycreased defecation, oily evacuation, oily spot-
stools, an oily discharge, increased numberting, fecal incontinence.
of bowel movements, inability to control bow-Interactions
el movements). Oil in bowel movement mayDrug-Drug: Reduces the absorption of some
be clear or have orange or brown colora-fat-soluble vitamins and beta-carotene.
tions. GI side effects usually occur in first

Route/Dosage weeks of treatment and are more increased
PO (Adults and adolescents ≥16 yr): 60– following a meal high in fat. May lessen or
120 mg three times daily with each meal con- disappear, or may continue for 6 mo or
taining fat. longer.
Availability ● Advise patient to notify health care profes-
Capsules: 120 mg, 60 mgOTC. sional prior to taking any Rx, OTC, or herbal

product.
NURSING IMPLICATIONS ● Advise patient to notify health care profes-

sional if pregnancy is planned or suspected.Assessment
Evaluation/Desired Outcomes● Monitor patients for weight loss and adjust
● Slow, consistent weight loss when combinedconcurrent medications (antihypertensives,

with a reduced-calorie diet.antidiabetics, lipid-lowering agents) as
needed. ● Delayed onset of type 2 diabetes.
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Adverse Reactions/Side Effectsorphenadrine CNS: CNS excitation, confusion, dizziness,
(or-fenn-a-dreen) drowsiness. EENT: blurred vision, dry eyes. CV:
Antiflex, Banflex, �Disipal, Flexo- orthostatic hypotension, tachycardia. GI: con-
ject, Flexon, Mio-Rel, Myolin, stipation, dry mouth. GU: urinary retention.
Myotrol, Norflex, Orfro, Orphenate Interactions

Drug-Drug: Concurrent use of other anticho-Classification
Therapeutic: skeletal muscle relaxants linergics � risk of anticholinergic side ef-
(centrally acting) fects. � risk of CNS depression with other CNS
Pharmacologic: diphenhydramine ana- depressants including alcohol, antihista-
logues mines, antidepressants, sedative/hypnot-

ics, or opioid analgesics.Pregnancy Category C
Drug-Natural Products: Kava kava, valeri-
an, chamomile, or hops can � CNS de-Indications
pression.Adjunct to rest and physical therapy in the treat-
Route/Dosagement of muscle spasm associated with acute

painful musculoskeletal conditions. Adjunct Skeletal muscle relaxation
therapy of Parkinson’s disease (Canadian label- PO (Adults): 100 mg twice daily.ing only). IV, IM (Adults): 60 mg q 12 hr.
Action OAdjunctive therapy of Parkinson’s diseaseSkeletal muscle relaxation, probably due to CNS

PO (Adults): 50 mg 3 times daily (lower dosesdepression. Therapeutic Effects: Skeletal
if used with other agents).muscle relaxation, with decreased discomfort.
Availability (generic available)Pharmacokinetics
Tablets: �50 mgOTC. Extended-release tab-Absorption: Readily absorbed after oral and
lets: 100 mg. Injection: 30 mg/ml.IM administration; IV administration results in

complete bioavailability. NURSING IMPLICATIONSDistribution: Unknown.
Metabolism and Excretion: Mostly metabo- Assessment
lized by the liver. ● Geri: Assess geriatric patients for anticholin-
Half-life: 14 hr. ergic adverse effects (delirium, acute confu-

sion, dizziness, dry mouth, blurred vision,
TIME/ACTION PROFILE (skeletal muscle urinary retention, constipation, tachycardia)
effects) and sedation.

● Skeletal Muscle Relaxant: Assess patient
ROUTE ONSET PEAK DURATION for pain, muscle stiffness, and range of mo-
PO-ER within 1 hr 6–8 hr 12 hr tion before and periodically throughout
IM 5 min 30 min 12 hr therapy.
IV immediate unknown 12 hr

● Parkinson’s Disease: Assess parkinsonian
and extrapyramidal symptoms (restlessnessContraindications/Precautions
or desire to keep moving, rigidity, tremors,Contraindicated in: Hypersensitivity; Bladder
pill rolling, mask-like face, shuffling gait,neck obstruction, prostatic hyperplasia, glauco-
muscle spasms, twisting motions, difficultyma, myasthenia gravis, peptic ulcer disease, GI
speaking or swallowing, loss of balance con-obstruction.
trol) prior to and throughout therapy.Use Cautiously in: Underlying cardiovascular

● Lab Test Considerations: Monitor CBCdisease; Impaired renal function; Geri: Appears
and renal and hepatic function tests periodi-on Beers list. Geriatric patients are more sus-
cally during prolonged therapy.ceptible to sedation and anticholinergic effects;

OB, Pedi: Pregnancy, lactation, or children Potential Nursing Diagnoses
(safety not established). Acute pain (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ActionImpaired physical mobility (Indications)
Inhibits the enzyme neuramidase, which may al-Risk for injury (Side Effects)
ter virus particle aggregation and release.Implementation Therapeutic Effects: Reduced duration of flu-

● Do not confuse Norflex (orphenadrine) with related symptoms.
norfloxacin (Noroxin).

Pharmacokinetics● Provide safety measures as indicated. Super-
Absorption: Rapidly absorbed from the GIvise ambulation and transfer of patients.
tract and converted by the liver to the active

● PO: Do not break, crush or chew extended-
form, oseltamivir carboxylate. 75% reaches sys-release tablets.
temic circulation as the active drug.

IV Administration Distribution: Unknown.
● Direct IV: May be administered undiluted. Metabolism and Excretion: Rapidly metabo-

Concentration: 30 mg/ml. lized by the liver to oseltamivir carboxylate, the
active drug. Oseltamivir is >99% excreted un-Patient/Family Teaching
changed in urine.

● Advise patient to take medication as directed.
Half-life: Oseltamivir carboxylate—6–10 hr.Take missed doses within 1 hr; if not, return

to regular dosing schedule. Do not double
doses. TIME/ACTION PROFILE (blood levels)

● Encourage patient to comply with additional
ROUTE ONSET PEAK DURATIONtherapies prescribed for muscle spasm (rest,
PO unknown unknown 12 hrphysical therapy, heat).

● Medication may cause dizziness, drowsiness,
Contraindications/Precautionsand blurred vision. Advise patient to avoid
Contraindicated in: Hypersensitivity; Pedi:driving and other activities requiring alert-
Children <1 yr.ness until response to drug is known.
Use Cautiously in: OB, Lactation: Safety not es-

● Instruct patient to make position changes
tablished; use only if potential benefits outweighslowly to minimize orthostatic hypotension.
possible risks.

● Advise patient to avoid concurrent use of al-
Adverse Reactions/Side Effectscohol and other CNS depressants while taking
CNS: insomnia, vertigo, confusion, self-injuri-this medication.
ous behavior. Resp: bronchitis. GI: nausea,● Emphasize the importance of routine follow-
vomiting.up exams to monitor progress.
InteractionsEvaluation/Desired Outcomes
Drug-Drug: None significant.

● Decreased musculoskeletal pain and muscle
spasticity, Route/Dosage

● Increased range of motion. Treatment of Influenza
● Decrease in tremors and rigidity and an im- PO (Adults and Children >40kg): 75 mg

provement in gait and balance. twice daily for 5 days.
PO (Children 23–40 kg): 60 mg twice daily.
PO (Children 15–23 kg): 45 mg twice daily.oseltamivir (o-sel-tam-i-vir)
PO (Children ≤15 kg and ≥1 yr): 30 mgTamiflu twice daily.

Classification Renal Impairment
Therapeutic: antivirals PO (Adults): CCr <30 ml/min—75 mg once
Pharmacologic: neuramidase inhibitors daily for 5 days.
Pregnancy Category C Influenza Prevention

PO (Adults and Children ≥13 yrs): 75 mg
Indications once daily for at least 10 days.
Uncomplicated acute illness due to influenza in- PO (Children >40 kg): 75 mg once daily for
fection in adults and children >1 yr who have 10 days.
had symptoms for ≤2 days. Prevention of in- PO (Children 23–40 kg): 60 mg once daily
fluenza in patients ≥1 yr. for 10 days.
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PO (Children 15–23 kg): 45 mg once daily ● Advise patient that oseltamivir is not a substi-
tute for a flu shot. Patients should receive an-for 10 days.
nual flu shot according to immunizationPO (Children ≤15 kg and ≥1 yr): 30 mg
guidelines.once daily.

● Advise patient to consult health care profes-Renal Impairment sional before taking other medications con-PO (Adults and Children ≥13 yrs): CCr 10– currently with oseltamivir.30 ml/min—75 mg every other day or 30 mg
Evaluation/Desired Outcomesevery day.
● Reduction of the duration of flu symptoms.Availability

Capsules: 30 mg, 45 mg, 75 mg. Cost: 75 mg oxacillin, See PENICILLINS,$84.99/10. Oral suspension (tutti-frutti fla- PENICILLINASE RESISTANT.vor): 12 mg/ml in 25-ml bottle.

NURSING IMPLICATIONS
oxaliplatin (ox-a-li-pla-tin)Assessment
Eloxatin

● Monitor influenza symptoms (sudden onset
of fever, cough, headache, fatigue, muscular Classification
weakness, sore throat). Additional supportive Therapeutic: antineoplastics
treatment may be indicated to treat

Pregnancy Category Dsymptoms. O
Potential Nursing Diagnoses Indications
Risk for infection (Indications) Used in combination with 5–Fluorouracil and
Implementation leucovorin in the treatment of advanced or met-
● Treatment with oseltamivir should be started astatic colon or rectal cancer. Unlabeled uses:

as soon as possible from the first sign of flu Treatment of ovarian cancer that has progressed
despite treatment with other agents.symptoms.

● PO: May be administered with food or milk to Action
minimize GI irritation. Inhibits DNA replication and transcription by in-

● To prepare oral solution, tap closed bottle to corporating platinum into normal cross-linking
loosen powder. Add total amount of water for (cell-cycle nonspecific). Therapeutic Effects:
constitution and shake closed bottle for 15 Death of rapidly replicating cells, particularly
seconds. Remove childproof cap and push malignant ones.
bottle adaptor into neck of bottle. Close bottle Pharmacokineticswith childproof top tightly, assuring proper

Absorption: IV administration results in com-seating of bottle adaptor and childproof sta-
plete bioavailability.tus. Shake well before use. Use within 10 days Distribution: Extensive tissue distribution.of constitution. If oral suspension is not avail- Protein Binding: >90% (platinum).able, capsules can be opened and mixed with Metabolism and Excretion: Undergoes rapidsweetened liquids, such as regular or sugar- and extensive nonenzymatic biotransformation;

free chocolate syrup. excreted mostly by the kidneys.
Patient/Family Teaching Half-life: 391 hours.
● Instruct patient to take oseltamivir as soon as TIME/ACTION PROFILEinfluenza symptoms appear and to continue

to take it as directed, for the full course of ROUTE ONSET PEAK DURATION
therapy, even if feeling better. Take missed IV unknown unknown unknown
doses as soon as remembered unless within 2
hr of next dose. Do not double doses. Contraindications/Precautions

● Caution patient that oseltamivir should not be Contraindicated in: Hypersensitivity; Hyper-
shared with anyone, even if they have the sensitivity to other platinum compounds; Preg-
same symptoms. nancy or lactation.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: Renal impairment; Geri: ing, swallowing). Persistent neuropathy may
Geriatric patients (increased risk of adverse re- occur without prior acute neuropathy and
actions); Pedi: Children (safety not estab- may improve upon discontinuation of oxali-
lished). platin.

● Assess for signs of pulmonary fibrosis (non-Adverse Reactions/Side Effects
productive cough, dyspnea, crackles, radio-Adverse reactions are noted for the combination
logical; infiltrates). May be fatal. Discontinueof oxaliplatin, 5–FU and leucovorin.
oxaliplatin if pulmonary fibrosis occurs.CNS: fatigue. CV: chest pain, edema, thrombo-

● Monitor for signs of anaphylaxis (rash, hives,embolism. Resp: PULMONARY FIBROSIS, coughing,
swelling or lips or tongue, sudden cough).dyspnea. GI: diarrhea, nausea, vomiting,
Epinephrine, corticosteroids, and antihista-abdominal pain, anorexia, gastroesophageal re-
mines should be readily available.flux, stomatitis. F and E: dehydration, hypoka-

● Lab Test Considerations: Monitor WBClemia. Hemat: leukopenia, NEUTROPENIA, THROMBO-
with differential, hemoglobin, platelet count,CYTOPENIA, anemia. Local: injection site
and blood chemistries (ALT, AST, bilirubin,reactions. MS: back pain. Neuro:
and creatinine) before each oxaliplatin cycle.neurotoxicity. Misc: ANAPHYLAXIS/ANAPHYLACTOID RE-

Potential Nursing DiagnosesACTIONS, fever.
Nausea (Adverse Reactions)Interactions
ImplementationDrug-Drug: Concurrent use of nephrotoxic
● Extravasation may result in local pain and in-agents may � toxicity.

flammation that may be severe and lead to ne-Route/Dosage crosis.IV (Adults): Day 1—85 mg/m2 with leucovo-
● Premedicate patient with antiemetics with orrin 200 mg/m2 at the same time over 2 hr, fol- without dexamethasone. Prehydration is not

lowed by 5-FU 400 mg/m2 bolus over 2–4 min, required.
then 5–FU 600 mg/m2 as a 22-hr infusion. Day

IV Administration2—leucovorin 200 mg/m2 over 2 hr, followed
● Intermittent Infusion: Protect concentra-by 5-FU 400 mg/m2 bolus over 2–4 min, then 5-

ted solution from light; do not freeze. Dilu-FU 600 mg/m2 as a 22-hr infusion. Cycle is re-
ent: Must be further diluted with 250–500peated every 2 wk. Dosage reduction/alteration
ml of D5W. Do not use 0.9% NaCl or any oth-may be required for neurotoxicity or other seri-
er chloride-containing solution for final solu-ous adverse effects.
tion. Do not use aluminum needles or admin-Availability istration sets containing aluminum parts;Solution for injection: 5 mg/mL in 10-mL aluminum may cause degradation of plati-vials (50 mg), 5 mg/mL in 20-mL vials (100 num compounds. May be stored in refrigera-

mg). tor for 24 hr or 6 hr at room temperature. Di-
luted solution is not light-sensitive. Do notNURSING IMPLICATIONS
administer solutions that are discolored or

Assessment contain particulate matter. Concentration:
● Assess for peripheral sensory neuropathy. 0.2–0.6 mg/ml. Rate: Administer oxaliplatin

Acute onset occurs within hrs to 1–2 days of simultaneously with leucovorin in separate
dosing, resolves within 14 days, and frequent- bags via Y-line over 120 min. Prolonging infu-
ly recurs with further dosing (transient pares- sion time to 6 hr may decrease acute toxici-
thesia, dysesthesia and hypothesia of hands, ties. Infusion times for fluorouracil and leu-
feet, perioral area, or throat). Symptoms may covorin do not need to change.
be precipitated or exacerbated by exposure ● Y-Site Compatibility: bumetanide, bupre-
to cold or cold objects. May also cause jaw norphine, butorphanol, calcium gluconate,
spasm, abnormal tongue sensation, dysarth- carboplatin, chlorpromazine, cimetidine, cy-
ria, eye pain, and a feeling of chest pressure. clophosphamide, dexamethasone sodium
Persistent (>14 days) causes paresthesias, phosphate, dobutamine, docetaxel, dolase-
dysethesias, and hypoesthesias, but may also tron, dopamine, doxorubicin, droperidol,
include deficits in proprioception that may enalaprilat, epirubicin, etoposide phosphate,
interfere with daily activities (walking, writ- famotidine, fentanyl, furosemide, gemcita-
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bine, granisetron, haloperidol, heparin, hy- oxaprozin (ox-a-proe-zin)drocortisone sodium succinate, hydromor- Dayprophone, ifosfamide, irinotecan, leucovorin,
Classificationlorazepam, magnesium sulfate, mannitol,
Therapeutic: antirheumatics, nonsteroidalmeperidine, mesna, methotrexate, methyl-
anti-inflammatory agentsprednisolone sodium succinate, metoclo-

pramide, mitoxantrone, morphine, nalbu- Pregnancy Category B, C (first trimes-
phine, ondansetron, paclitaxel, palo- ter), UK (second and third trimester)
nosetron, potassium chloride, prochlorpera-
zine, promethazine, ranitidine, theophylline, Indications
topotecan, verapamil, vincristine, vino- Rheumatoid arthritis and osteoarthritis.
relbine. Action

● Y-Site Incompatibility: diazepam, alkaline
Inhibits prostaglandin synthesis. Therapeuticsolutions, chloride-containing solutions. In-
Effects: Suppression of pain and inflammation.fusion line should be flushed with D5W prior
Pharmacokineticsto administration of other solutions or medi-
Absorption: Well absorbed following oral ad-cations.
ministration (80%); 35% is rapidly converted toPatient/Family Teaching an active metabolite.

● Inform patients and caregivers of potential Distribution: Unknown. Ofor peripheral neuropathy and potentiation Protein Binding: 99.9%.
by exposure to cold or cold objects. Advise Metabolism and Excretion: The active me-
patient to avoid cold drinks, use of ice in tabolite is metabolized by the liver to inactive
drinks or as ice packs, and to cover exposed compounds.
skin prior to exposure to cold temperature or Half-life: 42–50 hr.
cold objects. Caution patients to cover them-
selves with a blanket during infusion, do not TIME/ACTION PROFILE (antirheumatic
breathe deeply when exposed to cold air, action)
wear warm clothing, and cover mouth and

ROUTE ONSET PEAK DURATIONnose with a scarf or pull-down ski cap to
PO within 7 days unknown unknownwarm the air that goes to their lungs, do not

take things from the freezer or refrigerator
Contraindications/Precautionswithout wearing gloves, drink fluids warm or
Contraindicated in: Hypersensitivity; Cross-at room temperature, always drink through a
sensitivity may exist with other NSAIDs, includ-straw, do not use ice chips for nausea, be
ing aspirin; Active GI bleeding or ulcer disease;aware that most metals (car doors, mailbox)
Perioperative pain from coronary artery bypassare cold; wear gloves to touch, do not run air
graft (CABG) surgery.conditioning at high levels in house or car, if
Use Cautiously in: Cardiovascular disease orhands get cold wash them with warm water.
risk factors for cardiovascular disease (may �Advise health care professional of how you
risk of serious cardiovascular thromboticdid since last treatment before next infusion.
events, myocardial infarction, and stroke, espe-

● Instruct patient to notify health care profes-
cially with prolonged use); Severe hepatic dis-sional immediately if signs of low blood cell ease; Renal impairment (lower initial dose may

counts (fever, persistent diarrhea, infection) be necessary); History of ulcer disease; Geri:
or if persistent vomiting, signs of dehydration, Appears on Beers list. Geriatric patients are at
cough or breathing difficulty, thirst, dry � risk of GI bleeding. May require dose adjust-
mouth, dizziness, decreased urination or ments due to age-related decrease in renal func-
signs of allergic reactions occur. tion); Pedi: Pregnancy, lactation, or children

Evaluation/Desired Outcomes (safety not established; not recommended for
● Decrease in size and spread of malignancies. use during the second half of pregnancy).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Adverse Reactions/Side Effects for developing hypersensitivity reactions.
CNS: agitation, anxiety, confusion, depression, Monitor for rhinitis, asthma, and urticaria.
dizziness, drowsiness, fatigue, headache, in- ● Assess pain and range of motion prior to and
somnia, malaise, weakness. EENT: abnormal periodically during therapy.
vision, tinnitus. Resp: dyspnea, hypersensitivity ● Lab Test Considerations: May cause pro-
pneumonitis. CV: edema, vasculitis. GI: GI BLEED- longed bleeding time, which may persist for
ING, abdominal pain, diarrhea, dyspepsia, ab- up to 2 wk following discontinuation of
normal liver function tests, anorexia, cholestatic therapy.
jaundice, constipation, dry mouth, duodenal ul- ● Evaluate BUN, serum creatinine, CBC, and liv-
cer, flatulence, gastritis, increased appetite, er function tests periodically in patients re-
nausea, stomatitis, vomiting. GU: albuminuria, ceiving prolonged therapy. Serum potassium,
azotemia, interstitial nephritis. Derm: EXFOLIATIVE BUN, serum creatinine, alkaline phosphatase,
DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL LDH, AST, and ALT tests may show � levels.
NECROLYSIS, increased sweating, photosensitivity, Blood glucose, hemoglobin, and hematocrit
pruritus, rash. Hemat: prolonged bleeding concentrations, leukocyte and platelet
time. Metab: weight gain. Neuro: paresthesia, counts, and CCr may be �.
tremor. Misc: allergic reactions including ANA- Potential Nursing DiagnosesPHYLAXIS, ANGIONEUROTIC EDEMA.

Acute pain (Indications)
Interactions

ImplementationDrug-Drug: � adverse GI effects and toxicity
● Administration in higher than recommendedwith aspirin, other NSAIDs, potassium sup-

doses does not provide increased effective-plements, corticosteroids, or alcohol.
ness but may cause increased side effects. UseChronic use with acetaminophen may � risk
lowest effective dose for shortest period ofof adverse renal reactions. May � effectiveness
time.of diuretics or antihypertensive therapy.

● PO: Administer with food or antacids to de-May � hypoglycemic effects of insulin or oral
crease GI irritation.hypoglycemic agents. � risk of toxicity from

Patient/Family Teachingmethotrexate. � risk of bleeding with cefo-
● Advise patient to take oxaprozin with a fulltetan, cefoperazone, thrombolytic agents,

glass of water and to remain in an upright po-anticoagulants, ticlopidine, clopidogrel,
sition for 15–30 min after administration.eptifibatide, or tirofiban. � risk of adverse

● Instruct patient to take medication as direct-hematologic reactions with antineoplastics or
ed. Take missed doses as soon as remem-radiation therapy.

Drug-Natural Products: � anticoagulant ef- bered but not if almost time for the next dose.
fect and bleeding risk with arnica, Do not double doses.
chamomile, clove, feverfew, garlic, ginger, ● May cause drowsiness and dizziness. Advise
ginkgo, Panax ginseng, and others. patient to avoid driving or other activities re-

quiring alertness until response to the medi-Route/Dosage
cation is known.PO (Adults): 1200 mg once daily; onset may be

● Caution patient to avoid the concurrent use ofmore rapid with an initial 1800-mg dose. Pa-
alcohol, aspirin, acetaminophen, and othertients with low body weight, mild disease, or re-
OTC or herbal products without consultingnal impairment may be started at 600 mg/day
health care professional.(not to exceed 1800 mg/day or 26 mg/kg/day).

● Advise patient to notify health care profes-Daily doses >1200 mg should be given in 2–3
sional of medication regimen prior to treat-divided doses. Consideration should be given to
ment or surgery. Oxaprozin should be dis-decreasing dose to lowest effective amount.
continued 2 wk prior to surgery.Availability (generic available)

● Caution patient to use sunscreen and protec-
Tablets: 600 mg. tive clothing to prevent photosensitivity re-

actions.NURSING IMPLICATIONS
● Advise patient to consult health care profes-

sional if rash, itching, visual disturbances,Assessment
tinnitus, weight gain, edema, black stools,● Patients who have asthma, aspirin-induced

allergy, and nasal polyps are at increased risk persistent headache, or influenza-like syn-
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drome (chills, fever, muscle aches, pain) Comatose patients or those with pre-existing
occurs. CNS depression; Uncontrolled severe pain; An-

gle-closure glaucoma; Pregnancy and lactation;Evaluation/Desired Outcomes
Some products contain tartrazine and should be

● Decreased pain and improved joint mobility.
avoided in patients with known intolerance.Maximum effectiveness may require 2 wk or
Use Cautiously in: Hepatic dysfunction (maymore of continuous therapy. Patients who do
be preferred over some benzodiazepines due tonot respond to one NSAID may respond to an-
short half-life); History of suicide attempt orother.
drug abuse; Debilitated patients (initial dosage
reduction recommended); Severe chronic ob-
structive pulmonary disease; Myasthenia gravis;oxazepam (ox-az-e-pam)
Geri: Elderly patients have increased sensitivity�Apo-Oxazepam, �Novoxapam,
to benzodiazepines. Appears on Beers list and isSerax
associated with increased risk of falls (� dose

Classification required).
Therapeutic: antianxiety agents, sedative/
hypnotics Adverse Reactions/Side Effects
Pharmacologic: benzodiazepines CNS: dizziness, drowsiness, confusion, hang-

over, headache, impaired memory, mental de-
Schedule IV pression, paradoxical excitation, slurred

speech. EENT: blurred vision. Resp: respira-Pregnancy Category D Otory depression. CV: tachycardia. GI: constipa-
tion, diarrhea, drug-induced hepatitis, nausea,Indications
vomiting, weight gain (unusual). GU: urinaryManagement of anxiety, anxiety associated with
problems. Derm: rashes. Hemat: leukopenia.depression. Symptomatic treatment of alcohol
Misc: physical dependence, psychological de-withdrawal.
pendence, tolerance.Action
InteractionsDepresses the CNS, probably by potentiating
Drug-Drug: Additive CNS depression with oth-GABA, an inhibitory neurotransmitter. Thera-
er CNS depressants, including alcohol, anti-peutic Effects: Decreased anxiety. Diminished
histamines, antidepressants, opioid anal-symptoms of alcohol withdrawal.
gesics, and other sedative/hypnoticsPharmacokinetics
(including other benzodiazepines). May �Absorption: Well absorbed following oral ad-
the therapeutic effectiveness of levodopa.ministration. Absorption is slower than with oth-
Hormonal contraceptives or phenytoin mayer benzodiazepines.
� effectiveness. Theophylline may � seda-Distribution: Widely distributed. Crosses the
tive effects of oxazepam.blood-brain barrier. May cross the placenta and
Drug-Natural Products: Concomitant use ofenter breast milk. Recommend to discontinue
kava kava, valerian, skullcap, chamomile,drug or bottle feed.
or hops can increase CNS depression.Metabolism and Excretion: Metabolized by

the liver to inactive compounds. Route/Dosage
Protein Binding: 97%. PO (Adults): Antianxiety agent—10–30 mg
Half-life: 5–15 hr. 3–4 times daily. Sedative/hypnotic/manage-

ment of alcohol withdrawal—15–30 mg 3–4
TIME/ACTION PROFILE (sedation) times daily.

PO (Geriatric Patients): 5 mg 1–2 times dailyROUTE ONSET PEAK DURATION
initially or 10 mg 3 times daily; may be in-

PO 45–90 min unknown 6–12 hr creased as needed.

Availability (generic available)Contraindications/Precautions
Capsules: 10 mg, 15 mg, 30 mg. Tablets: �10Contraindicated in: Hypersensitivity; Cross-

sensitivity with other benzodiazepines may exist; mg, 15 mg, �30 mg.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS ● Advise patient to avoid the use of alcohol and
to consult health care professional prior toAssessment the use of OTC preparations that contain anti-

● Assess patient for anxiety and orientation, histamines or alcohol.
mood and behavior.

● Advise patient to inform health care profes-
● Assess level of sedation (ataxia, dizziness, sional if pregnancy is planned or suspected.

slurred speech) periodically throughout
● Advise patient to notify health care profes-

therapy. sional of medication regimen prior to treat-
● Assess regularly for continued need for ment or surgery.

treatment.
● Emphasize the importance of follow-up

● Prolonged high-dose therapy may lead to psy- exams to monitor effectiveness of medication.
chological or physical dependence. Restrict

● Geri: Instruct patient and family how to re-
the amount of drug available to patient. duce falls risk at home.

● Geri: Assess CNS effects and risk of falls. Insti-
Evaluation/Desired Outcomestute falls prevention strategies.
● Decreased sense of anxiety.

● Lab Test Considerations: Monitor CBC
● Increased ability to cope.and liver function tests periodically during
● Prevention or relief of acute agitation, trem-prolonged therapy.

or, and hallucinations during alcohol with-
● May cause decreased thyroidal uptake of so-

drawal.dium iodide 123I and 131I.

Potential Nursing Diagnoses
Anxiety (Indications) oxcarbazepine
Ineffective coping (Indications) (ox-kar-baz-e-peen)
Risk for injury (Side Effects) Trileptal
Implementation Classification
● Medication should be tapered at the comple- Therapeutic: anticonvulsants

tion of therapy (taper by 0.5 mg q 3 days). Pharmacologic: carbamazepine analogues
Sudden cessation of medication may lead to

Pregnancy Category Cwithdrawal (insomnia, irritability, ner-
vousness, tremors).

Indications● PO: Administer with food if GI irritation be-
Monotherapy or adjunctive therapy of partialcomes a problem.
seizures in adults and children 4 yrs and olderPatient/Family Teaching with epilepsy. Adjunctive therapy in patients 2–

● Instruct patient to take oxazepam exactly as 16 yr with epilepsy. Unlabeled uses: Manage-
directed. Missed doses should be taken with- ment of trigeminal neuralgia.
in 1 hr; if remembered later, omit and return

Actionto regular dosing schedule. Do not double or
Blocks sodium channels in neural membranes,increase doses. If dose is less effective after a
stabilizing hyperexcitable states, inhibiting re-few weeks, notify health care professional.
petitive neuronal firing, and decreasing propa-● Inform patient that oxazepam is usually pre-
gation of synaptic impulses. Therapeutic Ef-scribed for short-term use. Encourage patient
fects: Decreased incidence of seizures.to participate in psychotherapy to address

source of anxiety and improve coping skills. Pharmacokinetics
● Encourage patient to participate in psycho- Absorption: Rapidly absorbed after oral ad-

therapy to address source of anxiety and im- ministration and rapidly converted to the active
prove coping skills. 10-hydroxy metabolite (MHD).

● Teach other methods to decrease anxiety, Distribution: Enters breast milk in significant
such as increased exercise, support group, amounts.
relaxation techniques. Metabolism and Excretion: Extensively con-

● May cause drowsiness or dizziness. Caution verted to MHD, which is then primarily excreted
patient to avoid driving or other activities re- by the kidneys.
quiring alertness until response to medica- Half-life: Oxcarbazepine—2 hr; MHD—9 hr.
tion is known.
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Route/DosageTIME/ACTION PROFILE (blood levels)
(Tablets and oral suspension can be inter-

ROUTE ONSET PEAK DURATION changed at equal doses).
PO (Adults): Adjunctive therapy—300 mgPO 12 hr PO rapid 4.5 hr†
twice daily, may be increased by up to 600 mg/

†Steady-state levels of MHD are reached after 2–3 days day at weekly intervals up to 1200 mg/day (up to
during twice-daily dosing 2400 mg/day may be needed); conversion to

monotherapy—300 mg twice daily; may be in-Contraindications/Precautions
creased by 600 mg/day at weekly intervals,Contraindicated in: Hypersensitivity; cross-
whereas other antiepileptic drugs are taperedsensitivity with carbamazepine may occur; OB:
over 3–6 wk; dose of oxcarbazepine should beLactation. increased up to 2400 mg/day over a period of

Use Cautiously in: Renal impairment (dose 2–4 wk; initiation of monotherapy—300 mg
reduction recommended if CCr <30 ml/min); twice daily, increase by 300 mg/day every third
OB: Pregnancy (use only if potential benefit just- day, up to 1200 mg/day. Maximum maintenance
ifies the potential risk to the fetus); Pedi: Chil- dose should be achieved over 2–4 wks.

PO (Children 2–16 yr): Adjunctive thera-dren <4 yr (safety not established).
py—4–5 mg/kg twice daily (up to 600 mg/Adverse Reactions/Side Effects day), increased over 2 wk to achieve 900 mg/

CNS: dizziness/vertigo, drowsiness/fatigue, day in patients 20–29 kg, 1200 mg/day in pa-
headache, cognitive symptoms. EENT: abnor- tients 29.1–39 kg and 1800 mg/day in patients
mal vision, diplopia, nystagmus. GI: abdominal >39 kg (range 6–51 mg/kg/day). In patients O
pain, dyspepsia, nausea, vomiting, thirst. Derm: <20 kg, initial dose of 16–20 mg/kg/day may be
acne, rash, urticaria. F and E: hyponatremia. used not to exceed 60 mg/kg/day; conversion

to monotherapy—8–10 mg/kg/day given twiceNeuro: ataxia, gait disturbances, tremor. Misc:
daily; may be increased by 10 mg/kg/day atallergic reactions, hypersensitivity reactions in-
weekly intervals, whereas other antiepilepticcluding STEVENS-JOHNSON SYNDROME and
drugs are tapered over 3–6 wk; dose of oxcar-MULTIORGAN REACTIONS, lymphadenopathy.
bazepine should be increased up to 600–900

Interactions mg/day in patient ≤20 kg, 900–1200 mg/day in
Drug-Drug: Oxcarbazepine may inhibit the patients 25–30 kg, 900–1500 mg/day in pa-

tients 35–40 kg. 1200–1500 mg/day in patientsCYP 2C19 enzyme system drugs and would be
45 kg, 1200–1800 mg/day in patients 50–55expected to alter the effects of other drugs that
kg, 1200–2100 mg/day in patients 60–65 kg,are metabolized by this system. Oxcarbazepine
and 1500–2100 mg/day in patients 70 kg. Maxi-and MHD induce the P450 3A4/5 enzyme sys-
mum maintenance dose should be achievedtems and would be expected to alter the effects
over 2–4 wks.of other drugs that are metabolized by this sys-
Renal Impairmenttem. This may result in decreased levels and ef- PO (Adults): CCr<30 ml/min—Initiate thera-

fectiveness of hormonal contraceptives, fel- py at 300 mg/day and increase slowly to achieve
odipine, isradipine, nicardipine, desired response.
nifedipine, and nimodipine. In addition, ox- Availability (generic available)carbazepine itself is metabolized by cytochrome Tablets: 150 mg, 300 mg, 600 mg. Cost: Gen-
P450 drugs system and other drugs that alter eric—150 mg $53.79/100, 300 mg $375.97/
the activity of this system. � CNS depression 180, 600 mg $742.97/180, 150 mg $96.21/
may occur with other CNS depressants, includ- 100, 300 mg $175.70/100, 600 mg $322.94/
ing alcohol, antihistamines, antidepres- 100. Oral suspension: 60 mg/ml in 250-ml

bottle. Cost: $155.23/250 ml.sants, sedative/hypnotics, and opioids.
Carbamazepine, phenobarbital,

NURSING IMPLICATIONSphenytoin, valproic acid and verapamil �
levels. May � serum levels and effects of phe- Assessment
nytoin (dosage reduction of phenytoin may be ● Seizures: Assess frequency, location, dura-
required). tion, and characteristics of seizure activity.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Hyponatremia may increase frequency and ● Instruct patient to notify health care profes-
sional of medication regimen before treat-severity of seizures.
ment or surgery.● Monitor patient for CNS changes. May mani-

● Advise patients to carry identification describ-fest as cognitive symptoms (psychomotor
ing disease and medication regimen at allslowing, difficulty with concentration, speech
times.or language problems), somnolence or fa-

tigue, or coordination abnormalities (ataxia, Evaluation/Desired Outcomes
gait disturbances). ● Absence or reduction of seizure activity.

● Lab Test Considerations: Monitor ECG
and serum electrolytes before and periodical- oxiconazole, See ANTIFUNGALS
ly during therapy. May cause hyponatremia. (TOPICAL).
Usually occurs during the first 3 months of
therapy. May require dose reduction, fluid re-
striction, or discontinuation of therapy. Sodi-

OXYBUTYNIN (ox-i-byoo-ti-nin)um levels return to normal within a few days
of discontinuation. oxybutynin (oral)

Ditropan, Ditropan XLPotential Nursing Diagnoses
Risk for injury (Indications, Side Effects) oxybutynin (transdermal)

OxytrolImplementation
● Implement seizure precautions as indicated. Classification
● PO: Administer twice daily with or without Therapeutic: urinary tract antispasmodics

Pharmacologic: anticholinergicsfood.
● Shake oral suspension well and prepare dose

Pregnancy Category Bimmediately after. Withdraw using oral dos-
ing syringe supplied by manufacturer. May be Indicationsmixed in a small glass of water just prior to Urinary symptoms that may be associated withadministration or swallowed directly from sy- neurogenic bladder including: Frequent urina-
ringe. Rinse syringe with warm water and al- tion, Urgency, Nocturia, Urge incontinence. Ov-
low to dry. eractive bladder with symptoms of urge inconti-

Patient/Family Teaching nence, urgency, and frequency.
● Instruct patient to take oxcarbazepine in Action

equally spaced doses, as directed. Take Inhibits the action of acetylcholine at postgan-
missed doses as soon as possible but not just glionic receptors. Has direct spasmolytic action
before next dose; do not double doses. Notify on smooth muscle, including smooth muscle
health care professional if more than one lining the GU tract, without affecting vascular
dose is missed. Medication should be gradu- smooth muscle. Therapeutic Effects: In-
ally discontinued to prevent seizures. creased bladder capacity. Delayed desire to

● May cause dizziness, drowsiness, or CNS void. Decreased urge incontinence, urinary ur-
changes. Advise patients to avoid driving or gency, and frequency and decreased number of
other activities requiring alertness until re- urinary accidents associated with overactive
sponse to medication is known. Do not re- bladder.
sume driving until physician gives clearance Pharmacokinetics
based on control of seizure disorder. Absorption: Rapidly absorbed following oral

● Advise patient not to take alcohol or other administration, but undergoes extensive first-
CNS depressants concurrently with this medi- pass metabolism; XL tablets provide extended
cation. release. Transdermal absorption occurs by pas-

● Advise female patients to use an additional sive diffusion through intact skin and bypasses
nonhormonal method of contraception dur- the first-pass effect.
ing therapy and until next menstrual period. Distribution: Widely distributed.
Instruct patient to notify health care profes- Metabolism and Excretion: Extensively me-
sional if pregnancy is planned or suspected. tabolized by the liver (CYP3A4 enzyme system);
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one metabolite is pharmacologically active; me- once daily; may �, as needed, (in 5-mg incre-
tabolites are renally excreted with negligible ments) up to maximum dose of 30 mg/day.
(<0.1%) excretion of unchanged drug. PO (Children >5 yr): Immediate-release
Half-life: 7–8 hr. tablets—5 mg 2–3 times daily (not to exceed

15 mg/day). Extended-release tablets (chil-
TIME/ACTION PROFILE (urinary spasmolytic dren ≥6 yr)—5 mg once daily; may �, as
effect) needed, (in 5-mg increments) up to maximum

dose of 20 mg/day.
ROUTE ONSET PEAK DURATION Transdermal (Adults): One 3.9-mg system
PO 30–60 min 3–6 hr 6–10 hr (up applied twice week-ly (every 3–4 days).

to 24 hr
Availability (generic available)with XL

tablet) Tablets: 5 mg. Cost: Generic—$29.97/180.
Transdermal within 24 hr 36 hr 3–4 days Extended-release tablets: 5 mg, 10 mg, 15

mg. Cost: Generic—5 mg $260.98/90, 10 mgContraindications/Precautions $262.80/90, 15 mg $269.99/90. Syrup: 5 mg/5Contraindicated in: Hypersensitivity; Uncon- ml. Cost: Generic—$35.95/480 ml. Trans-trolled angle-closure glaucoma; Intestinal ob- dermal system: 3.9-mg/day system. Cost:struction or atony; Urinary retention. $106.50/8 patches.Use Cautiously in: Hepatic/renal impairment;
Bladder outflow obstruction; Ulcerative colitis; NURSING IMPLICATIONS
Benign prostatic hyperplasia; Cardiovascular O

Assessmentdisease; Reflux esophagitis or gastrointestinal
● Monitor voiding pattern and intake and out-osbstructive disorders; Myasthenia gravis; OB:

put ratios, and assess abdomen for bladderPregnancy and lactation (safety not estab-
distention prior to and periodically duringlished); Geri: Appears on Beers list. Poorly to-
therapy. Catheterization may be used to ass-lerated due to anticholinergic effects; Pedi:
ess postvoid residual. Cystometry, to diagnosePregnancy or children <5 yr (safety not estab-
type of bladder dysfunction, is usually per-lished).
formed prior to prescription of oxybutynin.Adverse Reactions/Side Effects

● Geri: Assess geriatric patients for anticholin-CNS: dizziness, drowsiness, headache. EENT:
ergic effects (sedation and weakness).blurred vision. CV: tachycardia. GI: constipa-

Potential Nursing Diagnosestion, dry mouth, nausea, abdominal pain, diar-
Impaired urinary elimination (Indications)rhea. GU: urinary retention. Derm: decreased
Acute pain (Indications)sweating, transdermal only: application site re-

actions. Metab: hyperthermia. Implementation
● Do not confuse Ditropan (oxybutynin) withInteractions

diazepam.Drug-Drug: � anticholinergic effects with
other agents having anticholinergic prop- ● PO: May be administered on an empty stom-
erties, including amantadine, antidepres- ach or with meals or milk to prevent gastric
sants, phenothiazines, disopyramide, and irritation.
haloperidol. Additive CNS depression with ● Transdermal: Apply patch on same two days
other CNS depressants, including alcohol, each week (Sunday/Wednesday, Monday/
antihistamines, antidepressants, opioids, Thursday) to hip, abdomen, or buttock in an
and sedative/hypnotics. Ketoconazole, area that is clean, dry, and without irritation.
itraconazole, erythromycin, and clarithro- Patch should be worn continuously.
mycin may � effects. Patient/Family Teaching
Route/Dosage ● Instruct patient to take oxybutinin as direct-
PO (Adults): Immediate-release tablets—5 ed. Take missed doses as soon as remem-
mg 2–3 times daily (not to exceed 5 mg 4 times bered unless almost time for next dose.
daily) (may start with 2.5 mg 2–3 times daily in ● May cause drowsiness or blurred vision. Ad-
elderly). Extended-release tablets—5–10 mg vise patient to avoid driving and other activi-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ties requiring alertness until response to Classification
medication is known. Therapeutic: opioid analgesics

● Advise patient to avoid concurrent use of al- Pharmacologic: opioid agonists, opioid
cohol and other CNS depressants while taking agonists/nonopioid analgesic combinations
this medication.

Schedule II● Instruct patient that frequent rinsing of
mouth, good oral hygiene, and sugarless gum Pregnancy Category C (oxycodoneor candy may decrease dry mouth. Health

alone)care professional should be notified if mouth
†See also acetaminophen and salicylatesdryness persists >2 wk.
monographs

● Inform patient that oxybutynin decreases the
body’s ability to perspire. Avoid strenuous ac- Indicationstivity in a warm environment because over-

Moderate to severe pain.heating may occur.
Action● Advise patient to notify health care profes-
Binds to opiate receptors in the CNS. Alters thesional if urinary retention occurs or if consti-
perception of and response to painful stimuli,pation persists. Discuss methods of prevent-

ing constipation, such as increasing dietary while producing generalized CNS depression.
bulk, increasing fluid intake, and increasing Therapeutic Effects: Decreased pain.
mobility. Pharmacokinetics

● Discuss need for continued medical follow- Absorption: Well absorbed from the GI tract.
up. Periodic cystometry may be used to evalu- Distribution: Widely distributed. Crosses the
ate effectiveness. Ophthalmic exams should placenta; enters breast milk.
be performed periodically to detect glauco- Metabolism and Excretion: Mostly metabo-
ma, especially in patients over 40 yr of age. lized by the liver.

● Transdermal: Instruct patient on correct Half-life: 2–3 hr.
application and disposal of patch. Open
pouch by tearing along arrows; apply imme- TIME/ACTION PROFILE (analgesic effects)
diately. Apply 1/2 patch to skin by removing 1/2

ROUTE ONSET PEAK DURATIONprotective cover and applying firmly to skin.
Apply second half by bending in half and roll- PO 10–15 min 60–90 min 3–6 hr
ing patch onto skin while removing protective PO-CR 10–15 min 3 hr 12 hr
liner. Press patch firmly in place.

Contraindications/Precautions● Remove slowly; fold in half, sticky sides to-
Contraindicated in: Hypersensitivity; Preg-gether, and discard. Wash site with mild soap
nancy or lactation (avoid chronic use); Someand water or a small amount of baby oil.
products contain alcohol or bisulfites andEvaluation/Desired Outcomes
should be avoided in patients with known intol-

● Relief of bladder spasm and associated symp-
erance or hypersensitivity.toms (frequency, urgency, nocturia, and in-
Use Cautiously in: Head trauma; Increasedcontinence) in patients with a neurogenic or
intracranial pressure; Severe renal, hepatic, oroveractive bladder.
pulmonary disease; Hypothyroidism; Adrenal
insufficiency; Alcoholism; Geriatric or debilitat-HIGH ALERT ed patients (initial dosage reduction recom-
mended); Undiagnosed abdominal pain; Pros-oxycodone (ox-i-koe-done)
tatic hyperplasia.Endocodone, M-Oxy, Oxycontin,

OxyFAST, OxyIR, Percolone, Roxi- Adverse Reactions/Side Effects
codone, �Supeudol CNS: confusion, sedation, dizziness, dysphoria,

euphoria, floating feeling, hallucinations, head-oxycodone/acetaminophen†
ache, unusual dreams. EENT: blurred vision,Endocet, Magnacet, Oxycet, Per-
diplopia, miosis. Resp: RESPIRATORY DEPRESSION.cocet, Roxicet, Roxilox, Tylox CV: orthostatic hypotension. GI: constipation,

oxycodone/aspirin† dry mouth, nausea, vomiting. GU: urinary reten-
Endodan, �Oxycodan, Percodan tion. Derm: flushing, sweating. Misc: physical
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dependence, psychological dependence, toler- Oxycodone/Acetaminophen
Tablets (Endocet, Oxycet, Percocet, Roxi-ance.
cet): 2.5 mg oxycodone with 325 mg acetami-Interactions
nophen, 2.5 mg oxycodone with 400 mg acet-Drug-Drug: Use with caution in patients re-
aminophen (Magnacet), 5 mg oxycodone withceiving MAO inhibitors (may result in unpre- 325 mg acetaminophen, 5 mg oxycodone withdictable reactions—decrease initial dose of ox- 400 mg acetaminophen (Magnacet), 7.5 mg ox-

ycodone to 25% of usual dose). � CNS ycodone with 325 mg acetaminophen (Percocet
depression with alcohol, antihistamines, and 7.5/325), 7.5 mg oxycodone with 400 mg acet-
sedative/hypnotics. Administration of par- aminophen (Magnacet), 7.5 mg oxycodone
tial-antagonist opioid analgesics may pre- with 500 mg acetaminophen, 10 mg oxycodone
cipitate withdrawal in physically dependent pa- with 325 mg acetaminophen, 10 mg oxycodone
tients. Nalbuphine, buprenorphine, or with 400 mg acetaminophen (Magnacet), 10
pentazocine may decrease analgesia. mg oxycodone with 650 mg acetaminophen.
Drug-Natural Products: Concomitant use of Cost: Generic—5/325 mg $16.99/30, 7.5/325
kava kava, valerian, or chamomile can � mg $47.99/30, 10/325 mg $60.99/30, 10/650
CNS depression. mg $49.99/30. Capsules (Roxilox, Tylox): 5

mg oxycodone with 500 mg acetaminophen.Route/Dosage
Cost: Generic—$23.99/30. Caplets (RoxicetLarger doses may be required during chronic
5/500): 5 mg oxycodone with 500 mg acetami-therapy. Consider cumulative effects of addi-
nophen. Oral solution (Roxicet) (mint): 5 Otional acetaminophen/aspirin; if toxic levels are
mg oxycodone with 325 mg acetaminophen/5exceeded, change to pure oxycodone product.
ml in 500-ml bottles. Cost: $43.43/500 ml.PO (Adults ≥50 kg): 5–10 mg q 3–4 hr initial-
Oxycodone/Aspirinly, as needed. Controlled-release tablets (Oxy-
Tablets (Endodan, Percodan): 4.88 mg oxy-contin) may be given q 12 hr after careful con-
codone with 325 mg aspirin).sideration as to dose, indication, and previous

analgesic use/abuse history.
NURSING IMPLICATIONSPO (Adults <50 kg or Children 6–12

years): 1.25 mg every 6 hr as needed or 0.2 Assessment
mg/kg q 3–4 hr initially, as needed. ● Assess type, location, and intensity of pain
PO (Children >12): 2.5 mg every 6 hr as prior to and 1 hr (peak) after administration.
needed. When titrating opioid doses, increases of 25–
Rect (Adults): 10–40 mg 3–4 times daily ini- 50% should be administered until there is ei-
tially, as needed. ther a 50% reduction in the patient’s pain rat-

ing on a numerical or visual analogue scaleAvailability (generic available)
or the patient reports satisfactory pain relief.

Oxycodone A repeat dose can be safely administered at
Tablets (Percolone, Roxicodone): 5 mg, 15 the time of the peak if previous dose is inef-
mg, 30 mg. Cost: Generic—5 mg $24.99/30, fective and side effects are minimal.
15 mg $26.99/30, 30 mg $36.99/30. Immedi- ● Patients taking controlled-release tablets may
ate-release capsules (OxyIR): 5 mg. Cost: require additional short-acting opioid doses
Generic—$13.99/30. Controlled-release for breakthrough pain. Doses should be
tablets (Oxycontin): 10 mg, 20 mg, 40 mg, 80 equivalent to 10–20% of 24 hr total and given
mg. Cost: Generic—10 mg $43.99/30, 20 mg every 2 hr as needed.
$79.99/30, 40 mg $139.99/30, 80 mg $250.01/ ● An equianalgesic chart (see Appendix J)
30. Oral solution (Roxicodone) (burgundy should be used when changing routes or
cherry): 5 mg/5 ml in 500-ml bottle. Concen- when changing from one opioid to another.
trated oral solution (Roxicodone Intensol, ● Assess blood pressure, pulse, and respira-
OxyFAST): 20 mg/ml in 30-ml bottle with drop- tions before and periodically during adminis-
per. Cost: Generic—$33.99/30 ml. Supposi- tration. If respiratory rate is <10/min, assess
tories: �10 mg, �20 mg. level of sedation. Physical stimulation may be

� = Canadian drug name.
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sufficient to prevent significant hypoventila- permit lower doses. Medication should be
tion. Dose may need to be decreased by 25– discontinued gradually after long-term use to
50%. Initial drowsiness will diminish with prevent withdrawal symptoms.
continued use. ● PO: May be administered with food or milk to

● Prolonged use may lead to physical and psy- minimize GI irritation.
chological dependence and tolerance. This

● Administer solution with properly calibrated
should not prevent patient from receiving ad- measuring device.
equate analgesia. Most patients who receive

● Controlled-release tablets should be swal-
oxycodone for pain do not develop psycho- lowed whole; do not crush, break, or chew.
logical dependence. Progressively higher Taking broken, chewed, or crushed con-doses may be required to relieve pain with

trolled-release tablets leads to rapid releaselong-term therapy.
and absorption of a potentially fatal dose of

● Assess bowel function routinely. Prevention
oxycodone.of constipation should be instituted with in-

● Controlled Release: Dose should be basedcreased intake of fluids and bulk, and laxa-
on 24-hr opioid requirement determinedtives to minimize constipating effects. Stimu-
with short-acting opioids then converted tolant laxatives should be administered
controlled-release form.routinely if opioid use exceeds 2–3 days,

unless contraindicated.
● Lab Test Considerations: May � plasma Patient/Family Teaching

amylase and lipase levels.
● Instruct patient on how and when to ask for

● Toxicity and Overdose: If an opioid an- pain medication. Caution patient not to in-tagonist is required to reverse respiratory de-
crease the dose of controlled-release oxyco-pression or coma, naloxone (Narcan) is the
done without consulting health care profes-antidote. Dilute the 0.4-mg ampule of nalox-
sional.one in 10 ml of 0.9% NaCl and administer 0.5

● Caution patient that controlled-release oxyco-ml (0.02 mg) by direct IV push every 2 min.
done is a potential drug of abuse. MedicationFor children and patients weighing <40 kg,
should be protected from theft and never giv-dilute 0.1 mg of naloxone in 10 ml of 0.9%
en to anyone other than the individual forNaCl for a concentration of 10 mcg/ml and

administer 0.5 mcg/kg every 2 min. Titrate whom it was prescribed.
dose to avoid withdrawal, seizures, and se- ● Medication may cause drowsiness or diz-
vere pain. ziness. Advise patient to call for assistance

when ambulating or smoking. Caution patient
to avoid driving and other activities requiringPotential Nursing Diagnosis
alertness until response to medication isAcute pain (Indications)

Disturbed sensory perception (visual, auditory) known.
(Side Effects) ● Advise patients taking Oxycontin tablets that
Risk for injury (Side Effects) empty matrix tablets may appear in stool.

● Advise patient to make position changes slow-
ly to minimize orthostatic hypotension.Implementation

● Advise patient to avoid concurrent use of al-● High Alert: Accidental overdosage of opioid
analgesics has resulted in fatalities. Before cohol or other CNS depressants with this
administering, clarify all ambiguous orders; medication.
have second practitioner independently ● Encourage patient to turn, cough, and
check original order and dose calculations. breathe deeply every 2 hr to prevent at-
Do not confuse oxycodone with OxyContin. electasis.
Do not confuse Percocet with Percodan.

● Regularly administered doses may be more
Evaluation/Desired Outcomeseffective than prn administration. Analgesic is
● Decrease in severity of pain without a signifi-more effective if given before pain becomes

cant alteration in level of consciousness orsevere.
respiratory status.● Coadministration with nonopioid analgesics

may have additive analgesic effects and may
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patic impairment; Head injury/increased intra-HIGH ALERT
cranial pressure (may obscure neurologic signsoxymorphone (ox-i-mor-fone) and further increase pressure); Volume deple-Opana, Opana ER tion or drugs that may cause hypotension in-
cluding diuretics and phenothiazines (may in-Classification

Therapeutic: opioid analgesics crease the risk of severe hypotension); Geri:
Pharmacologic: opioid agonists Blood levels are �, dose accordingly; Circula-

tory shock (may increase the risk of severe hy-Schedule II
potension); Adrenocortical insufficiency; Hypo-
thyroidism; Prostatic hypertrophy or ureteralPregnancy Category UK
stricture; Severe pulmonary or renal impair-
ment; Biliary tract disease or pancreatitis; OB:Indications
Use only in pregnancy if maternal benefit out-Management of moderate to severe pain. Exten-
weighs fetal risk; may enter breast milk and in-ded-release tablets should only be used in pa-
crease the risk of sedation/respiratory depres-tients who require continuous 24-hr manage-
sion in infant.ment of chronic pain. Supplement in balanced

anesthesia. Exercise Extreme Caution in: Conditions as-
sociation with hypoxia, hypercapnea, decreasedAction
respiratory reserve (including asthma, COPD,Binds to opiate receptors in the CNS. Alters the
cor pulmonale, morbid obesity, sleep apnea,perception of and response to painful stimuli, Omyxedema, kyphoscoliosis, CNS depression,while producing generalized CNS depression.
and coma).Therapeutic Effects: Decrease in pain.
Adverse Reactions/Side EffectsPharmacokinetics
CNS: confusion, sedation, dizziness, dysphoria,Absorption: 10% absorbed following oral ad-
euphoria, floating feeling, hallucinations, head-ministration. Food and alcohol significantly
ache, unusual dreams. EENT: blurred vision,�absorption (38%). Well absorbed following
diplopia, miosis. Resp: RESPIRATORY DEPRESSION.IM, subcut, or rectal administration.
CV: orthostatic hypotension. GI: constipation,Distribution: Widely distributed; crosses pla-
dry mouth, nausea, vomiting. GU: urinary reten-centa, enters breast milk.
tion. Derm: flushing, sweating. Misc: physicalMetabolism and Excretion: Mostly metabo-
dependence, psychological dependence, toler-lized by the liver; at least 2 metabolites are phar-
ance.macologically active, <1% excreted unchanged

in urine. Interactions
Half-life: 2.6–4 hr. Drug-Drug: Use with caution in patients re-

ceiving MAO inhibitors (may result in unpre-TIME/ACTION PROFILE (analgesic effects)
dictable reactions—decrease initial dose of ox-

ROUTE ONSET PEAK DURATION ymorphone to 25% of usual dose). � risk of
CNS depression, hypotension and respiratoryPO unknown unknown 4–6 hr
depression with alcohol, other opioids orPO ER unknown unknown 12 hr

IM 10–15 min 30–90 min 3–6 hr CNS depressants including sedatives, hyp-
IV 5–10 min 15–30 min 3–6 hr notics, general anesthetics, phenothi-
Subcut 10–20 min unknown 3–4 hr azines, tranquilizers, skeletal muscle re-

laxants or sedating antihistamines; mayContraindications/Precautions
initiate therapy with 1/2 to 1/2 usual startingContraindicated in: Hypersensitivity; Concur-
dose. Drugs that may cause volume deple-rent alcohol; Moderate/severe hepatic impair-
tion or hypotension including diuretics andment; Respiratory depression (unless monitor-
phenothiazines may � risk of severe hypo-ing and resuscitative equipment are readily
tension. Administration of partial-antagonistavailable); Known/suspected paralytic ileus.
opioid analgesics may precipitate withdrawalUse Cautiously in: Acute alcoholism or deliri-

um tremens or other toxic psychoses; Mild he- in physically dependent patients. Nalbuphine,

� = Canadian drug name.
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buprenorphine, or pentazocine � anal- ● Prolonged use may lead to physical and psy-
gesia. chological dependence and tolerance. This
Drug-Natural Products: Concomitant use of should not prevent patient from receiving ad-
kava kava, valerian, or chamomile can � equate analgesia. Most patients who receive
CNS depression. oxymorphone for pain do not develop psy-

chological dependence. Progressively higherRoute/Dosage
doses may be required to relieve pain withLarger doses may be required during chronic
long-term therapy.therapy.

● Assess bowel function routinely. PreventionPO (Adults): Opioid-naive patients—10–20
of constipation should be instituted with in-mg every 4–6 hr, some patients may require ini-
creased intake of fluids and bulk, and laxa-tial dose of 5 mg, not to exceed 20 mg. Once op-
tives. Stimulant laxatives should be adminis-timal analgesia is obtained, chronic pain pa-
tered routinely if opioid use exceeds 2–3tients may be converted to an equivalent 24-
days, unless contraindicated.hour dose given as extended release tablets

● Lab Test Considerations: May � plasmaevery 12 hr.
amylase and lipase levels.Subcut, IM (Adults): 1–1.5 mg q 3–6 hr as

● Toxicity and Overdose: If an opioid an-needed. Analgesia during labor—0.5–1 mg.
tagonist is required to reverse respiratory de-IV (Adults): 0.5 mg q 3–6 hr as needed; in-
pression or coma, naloxone (Narcan) is thecrease as needed.
antidote. Dilute the 0.4-mg ampule of nalox-

Availability one in 10 ml of 0.9% NaCl and administer 0.5
Tablets (Opana): 5 mg, 10 mg. Extended- ml (0.02 mg) by direct IV push every 2 min.
release tablets (Opana ER): 5 mg, 10 mg, 20 For children and patients weighing <40 kg,
mg, 40 mg. Injection: 1 mg/ml in 1-ml am- dilute 0.1 mg of naloxone in 10 ml of 0.9%
pules, 1.5 mg/ml in 1-ml ampules and 10-ml NaCl for a concentration of 10 mcg/ml and
vials. administer 0.5 mcg/kg every 2 min. Titrate

dose to avoid withdrawal, seizures, and se-NURSING IMPLICATIONS
vere pain.

Assessment Potential Nursing Diagnoses
● Assess type, location, and intensity of pain Acute pain (Indications)

prior to and 1 hr following IM and 15–30 min Disturbed sensory perception (visual, auditory)
(peak) following IV administration. When ti- (Side Effects)
trating opioid doses, increases of 25–50% Risk for injury (Side Effects)
should be administered until there is either a

Implementation50% reduction in the patient’s pain rating on
● High Alert: Accidental overdose of opioida numerical or visual analogue scale or the

analgesics has resulted in fatalities. Beforepatient reports satisfactory pain relief. A re-
administering, clarify all ambiguous orders;peat dose can be safely administered at the
have second practitioner independentlytime of the peak if previous dose is ineffective
check original order, dose calculations, andand side effects are minimal.
infusion pump settings.● Patients taking controlled-release tablets

● Explain therapeutic value of medication priorshould also be given supplemental short-act-
to administration to enhance the analgesicing opioid doses for breakthrough pain.
effect.● An equianalgesic chart (see Appendix J)

● Regularly administered doses may be moreshould be used when changing routes or
effective than prn administration. Analgesic iswhen changing from one opioid to another.
more effective if given before pain becomes● Assess blood pressure, pulse, and respira-
severe.tions before and periodically during adminis-

● Coadministration with nonopioid analgesicstration. If respiratory rate is <10/min, assess
may have additive analgesic effects and maylevel of sedation. Physical stimulation may be
permit lower doses.sufficient to prevent significant hypoventila-

● Medication should be discontinued graduallytion. Dose may need to be decreased by 25–
after long-term use to prevent withdrawal50%. Initial drowsiness will diminish with

continued use. symptoms.
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● PO: Administer at least 1 hr prior to or 2 hrs ● Medication may cause drowsiness or diz-
after eating. ziness. Advise patient to call for assistance

● Controlled-release tablets should be swal- when ambulating or smoking. Caution patient
lowed whole; do not crush, break, or chew. to avoid driving and other activities requiring

● Controlled Release: Patients should be ti- alertness until response to medication is
trated to mild to no pain with the regular use known.
of no more than 2 doses of supplemental an- ● Advise patient to make position changes slow-
algesia (rescue) per 24 hrs. Dose should be ly to minimize orthostatic hypotension.
based on 24-hr opioid requirement deter- ● Advise patient to avoid concurrent use of al-
mined with short-acting opioids then convert- cohol or other CNS depressants with this
ed to controlled-release form. medication.

● If patient is opioid-naive, start with 5 mg every ● Caution patient not to take any new Rx, OTC,
12 hrs, then titrate in increments of 5–10 mg or herbal products without notifying health
every 12 hrs every 3–7 days to a level that care professional.
provides adequate analgesia with minimal ● Encourage patient to turn, cough, and
side effects. breathe deeply every 2 hr to prevent at-

● If converting from Opana to Opana ER, electasis.
administer half the patient’s total daily dose of ● OB: Advise patient to notify health care pro-
Opana as Opana ER every 12 hrs. fessional if pregnancy is planned or sus-

● If converting from parenteral oxymorphone, pected.
administer 10 times the patient’s total daily OEvaluation/Desired Outcomesparenteral oxymorphone dose as Opana ER

● Decrease in severity of pain without a signifi-in two equally divided doses every 12 hrs. cant alteration in level of consciousness or
● If converting from other opioids, 10 mg of respiratory status.oral oxymorphone is equianalgesic to hydro-

codone 20 mg, oxycodone 20 mg, methadone
20 mg, and morphine 30 mg orally. oxytocin (ox-i-toe-sin)
IV Administration Pitocin, Syntocinon

● Direct IV: Administer undiluted. Concen- Classification
tration: 1–1.5 mg/ml. Rate: Give over 2–3 Therapeutic: hormones
min. Pharmacologic: oxytocics

● Syringe Compatibility: glycopyrrolate, hy-
Pregnancy Category X (intranasal), UKdroxyzine, ranitidine.
(IV, IM)Patient/Family Teaching

● Instruct patient on how and when to ask for Indicationspain medication.
IV: Induction of labor at term. Facilitation of

● Instruct patient to take oxymorphone as di-
uterine contractions at term. Facilitation ofrected and not to adjust dose without consult-
threatened abortion. Postpartum control ofing health care professional. Take missed
bleeding after expulsion of the placenta. Intra-doses as soon as possible. If almost time for
nasal: Used to promote milk letdown in lactat-next dose, skip dose and return to regular
ing women. Unlabeled uses: Evaluation of fe-schedule. Do not double doses unless advised
tal competence (fetal stress test).by health care professional. Do not stop tak-
Actioning oxymorphone abruptly, may cause with-
Stimulates uterine smooth muscle, producingdrawal symptoms. Discontinue gradually un-
uterine contractions similar to those in sponta-der supervision of health care professional.
neous labor. Stimulates mammary glandCaution patient to keep medication out of
smooth muscle, facilitating lactation. Has vaso-reach of children and pets.
pressor and antidiuretic effects. Therapeutic● Caution patient not to share this medication;
Effects: Induction of labor (IV). Milk letdownmay cause harm or death and is against the

law. (intranasal).

� = Canadian drug name.
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Pharmacokinetics Promotion of Milk Letdown
Absorption: Well absorbed from the nasal Intranasal (Adults): 1 spray in 1 or both nos-
mucosa. trils 2–3 min before breastfeeding or pumping
Distribution: Widely distributed in extracellu- breasts.
lar fluid. Small amounts reach fetal circulation.

Fetal Stress TestMetabolism and Excretion: Rapidly metabo-
IV (Adults): 0.5 milliunits/min; may be dou-lized by liver and kidneys.
bled q 20 min until 3 moderate contractions oc-Half-life: 3–9 min.
cur in one 10-min period (usually 5–6 milliun-

TIME/ACTION PROFILE (IV = uterine con- its/min) to a maximum of 20 milliunits/min with
tractions; intranasal = milk letdown) maternal/fetal monitoring.

Availability (generic available)ROUTE ONSET PEAK DURATION
Solution for injection: 10 units/ml in 0.5-IV immediate unknown 1 hr
and 1-ml ampules, 1-ml prefilled syringes, 1-IM 3–5 min unknown 30–60 min

Intranasal few min unknown 20 min and 10-ml vials. Nasal spray: 40 units/ml in 2-
and 5-ml containers.

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Antici- NURSING IMPLICATIONS
pated nonvaginal delivery; Pregnancy (intra-

Assessmentnasal).
● Fetal maturity, presentation, and pelvic ade-Use Cautiously in: First and second stages of

labor. quacy should be assessed prior to adminis-
tration of oxytocin for induction of labor.Adverse Reactions/Side Effects

● Assess character, frequency, and duration ofMaternal adverse reactions are noted for IV use
uterine contractions; resting uterine tone;only.
and fetal heart rate frequently throughout ad-CNS: maternal— COMA, SEIZURES; fetal—INTRA-
ministration. If contractions occur <2 minCRANIAL HEMORRHAGE. Resp: fetal—ASPHYXIA, hyp-
apart and are >50–65 mm Hg on monitor, ifoxia. CV: maternal—hypotension; fetal—ar-
they last 60–90 sec or longer, or if a signifi-rhythmias. F and E: maternal—hypo-
cant change in fetal heart rate develops, stopchloremia, hyponatremia, water intoxication.
infusion and turn patient on her left side toMisc: maternal— increased uterine motility,
prevent fetal anoxia. Notify health care pro-painful contractions, abruptio placentae, de-
fessional immediately.creased uterine blood flow, hypersensitivity.

● Monitor maternal blood pressure and pulseInteractions
frequently and fetal heart rate continuouslyDrug-Drug: Severe hypertension may occur if
throughout administration.oxytocin follows administration of vasopres-

● This drug occasionally causes water intoxica-sors. Concurrent use with cyclopropane anes-
tion. Monitor patient for signs and symptomsthesia may result in excessive hypotension.
(drowsiness, listlessness, confusion, head-Route/Dosage ache, anuria) and notify physician or other
health care professional if they occur.Induction/Stimulation of Labor

IV (Adults): 0.5–2 milliunits/min; increase by ● Lab Test Considerations: Monitor mater-
1–2 milliunits/min q 15–60 min until pattern nal electrolytes. Water retention may result in
established (usually 5–6 milliunits/min; maxi- hypochloremia or hyponatremia.
mum 20 milliunits/min), then decrease dose. Potential Nursing Diagnoses

Deficient knowledge, related to medication reg-Postpartum Hemorrhage
imen (Patient/Family Teaching)IV (Adults): 10 units infused at 20–40 milliun-

its/min. Implementation
IM (Adults): 10 units after delivery of placenta.

● Do not confuse Pitocin (oxytocin) with Pi-
tressin (vasopressin).Incomplete/Inevitable Abortion

● Do not administer oxytocin simultaneously byIV (Adults): 10 units at a rate of 20–40 milli-
units/min. more than one route.
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IV Administration Rate: Infuse at a rate of 20–40 milliunits/
min.● Continuous Infusion: Rotate infusion con-

● Y-Site Compatibility: heparin, hydrocorti-tainer to ensure thorough mixing. Store solu-
sone sodium succinate, insulin, meperidine,tion in refrigerator, but do not freeze.
morphine, potassium chloride, vitamin B● Infuse via infusion pump for accurate dose.
complex with C, warfarin, zidovudine.Oxytocin should be connected via Y-site in-

● Solution Compatibility: dextrose/Ringer’sjection to an IV of 0.9% NaCl for use during
or lactated Ringer’s combinations, dextrose/adverse reactions.
saline combinations, Ringer’s or lactated● Magnesium sulfate should be available if
Ringer’s injection, D5W, D10W, 0.45% NaCl,needed for relaxation of the myometrium.

● Induction of Labor: Diluent: Dilute 1 ml 0.9% NaCl.
(10 units) in 1 L of compatible infusion fluid ● Intranasal: Hold squeeze bottle upright
(0.9% NaCl, D5W, or LR). Concentration: while patient is in sitting position. Patient
10 milliunits/ml. Rate: Begin infusion at should clear nasal passages prior to adminis-
0.5–2 milliunits/min (0.05–0.2 ml); in- tration.
crease in increments of 1–2 milliunits/min at Patient/Family Teaching
15–30-min intervals until contractions simu-

● Advise patient to expect contractions similarlate normal labor. to menstrual cramps after administration has
● Postpartum Bleeding: Diluent: For con- started.trol of postpartum bleeding, dilute 1–4 ml

● Nasal Spray: Advise patient to administer O(10–40 units) in 1 L of compatible infusion nasal spray 2–3 min prior to planned breast-fluid. Concentration: 10–40 milliunits/ml.
feeding. Patient should notify health care pro-Rate: Begin infusion at a rate of 20–40 milli-
fessional if milk drips from non-nursedunits/min to control uterine atony. Adjust rate
breast or if uterine cramps occur.as indicated.

Evaluation/Desired Outcomes● Incomplete or Inevitable Abortion: Dil-
● Onset of effective contractions.uent: For incomplete or inevitable abortion,
● Increase in uterine tone.dilute 1 ml (10 units) in 500 ml of 0.9% NaCl

or D5W. Concentration: 20 milliunits/ml. ● Effective letdown reflex.

� = Canadian drug name.
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lactation; ANC ≤1500/mm3 in patients with ovar-paclitaxel (pak-li-tax-el) ian, lung, or breast cancer; ANC ≤1000/mm3 in
Onxol, Taxol patients with AIDS-related Kaposi’s sarcoma.

Use Cautiously in: Severe hepatic impairment;paclitaxel protein-bound particles
Geri: � risk of neuropathy, myelosuppression,(albumin-bound)
and cardiovascular events; OB: ChildbearingAbraxane
potential; Active infection; Decreased bone mar-

Classification row reserve; Pedi: Children (safety and effective-
Therapeutic: antineoplastics ness not established).
Pharmacologic: taxoids

Adverse Reactions/Side Effects
Pregnancy Category D CV: ECG changes, hypotension, hypotension,

bradycardia. GI: abnormal liver function tests,
Indications diarrhea, mucositis, nausea, vomiting. Derm:
Paclitaxel: Advanced ovarian cancer (with cis- alopecia. Hemat: anemia, neutropenia, throm-
platin). Non-small cell lung cancer when poten- bocytopenia. MS: arthralgia, myalgia. Neuro:
tially curative surgery and/or radiation therapy peripheral neuropathy. Resp: cough, dyspnea.
is not an option. Metastatic breast cancer unre- Local: injection site reactions. Misc: hypersen-
sponsive to other therapy. Node-positive breast sitivity reactions including ANAPHYLAXIS and STE-
cancer when administered sequentially to stan- VENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS.
dard combination chemotherapy that includes Interactions
doxorubicin. Treatment of AIDS-related Kapo- Drug-Drug: Ketoconazole, verapamil,
si’s sarcoma. Paclitaxel (albumin-bound): quinidine, cyclosporine, diazepam, dexa- PMetastatic breast cancer after treatment failure methasone, teniposide, etoposide, or vin-
or relapse where therapy included an anthracy- cristine may � metabolism and � risk of se-
cline. rious toxicity; concurrent use should be
Action undertaken with caution. � risk of myelosup-
Interferes with the normal cellular microtubule pression with other antineoplastics or radia-
function that is required for interphase and mi- tion therapy. Myelosuppression � when giv-
tosis. Therapeutic Effects: Death of rapidly re- en after cisplatin. May � levels and toxicity of
plicating cells, particularly malignant ones. doxorubicin. May � antibody response to

and � risk of adverse reactions from live-vi-Pharmacokinetics
rus vaccines.Absorption: IV administration results in com-

plete bioavailability. Route/Dosage
Distribution: Cross the placenta. Many other regimens are used.
Protein Binding: 89–98%. PACLITAXEL
Metabolism and Excretion: Highly metabo-

Ovarian Cancerlized by the liver, <10% excreted unchanged in
IV (Adults): Previously untreated patients—urine.
175 mg/m2 over 3 hr every 3 wk, or 135 mg/m2

Half-life: Paclitaxel—13–52 hr; Paclitaxel
over 24 hr every 3 wk, followed by cisplatin;protein-bound particles (albumin-bound)
Previously treated patients—135 mg/m2 or27 hr.
175 mg/m2 over 3 hr every 3 wk.

TIME/ACTION PROFILE (effect on WBCs) Breast Cancer
ROUTE ONSET PEAK DURATION IV (Adults): Adjuvant treatment of node-

positive breast cancer—175 mg/m2 over 3 hrIV unknown 11 days 3 wk
every 3 wk for 4 courses administered sequen-

Contraindications/Precautions tially to doxorubicin-containing combination
Contraindicated in: Hypersensitivity to pacli- chemotherapy; Failure of initial therapy for
taxel or to castor oil (non-protein-bound vehi- metastatic disease or relapse within 6 mo of
cle contains polyoxyethylated castor oil); adjuvant therapy—175 mg/m2 over 3 hr every
Known alcohol intolerance; OB: Pregnancy or 3 wk.

� = Canadian drug name.
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Non-Small Cell Lung Cancer and resolve within 5 days. Pain is usually re-
lieved by nonopioid analgesics but may be se-IV (Adults): 135 mg/m2 over 24 hr every 3 wk,
vere enough to require treatment with opioidfollowed by cisplatin.
analgesics.

AIDS-Related Kaposi’s Sarcoma
● Paclitaxel: Monitor for hypersensitivity re-

IV (Adults): 135 mg/m2 over 3 hr every 3 wk or actions continuously during the first 30 min
100 mg/m2 over 3 hr every 2 wk (dose reduc- and frequently thereafter. These occur fre-
tion/adjustment may be necessary in patients quently (19%), usually during the first 10
with advanced HIV infection). min of paclitaxel infusion, after the first or

second dose. Pretreatment is recommendedPACLITAXEL PROTEIN-BOUND PARTICLES
for all patients and should include dexameth-(albumin-bound)
asone 20 mg PO (10 mg for patients with ad-

IV (Adults): 260 mg/m2 over 30 min every 3 vanced HIV disease) 12 and 6 hours prior to
wk. paclitaxel, diphenhydramine 50 mg IV 30–60

min prior to paclitaxel, and cimetidine 300Availability
mg or ranitidine 50 mg IV 30–60 min prior toPaclitaxel
paclitaxel. Most common manifestations areSolution for injection: 6 mg/ml in 5-ml, 16.7-
dyspnea, flushing, tachycardia, rash, hypo-ml, 25-ml, and 50-ml vials.
tension, and chest pain. If these occur, stop

Paclitaxel protein-bound particles (albu- infusion and notify physician. Treatment may
min-bound) include bronchodilators, epinephrine, anti-
Powder for injection: 100 mg/vial. histamines, and corticosteroids. Keep these

agents and resuscitative equipment close byNURSING IMPLICATIONS in the event of an anaphylactic reaction. Other
manifestations of hypersensitivity reactionsAssessment
include flushing and rash.● Monitor vital signs frequently, especially dur-

● No premedication for hypersensitivty is re-ing first hr of the infusion.
quired for paclitaxel protein-bound (albu-● Monitor cardiovascular status especially dur-
min-bound).ing first 3 hr of infusion. Hypotension and

● Lab Test Considerations: Monitor CBCbradycardia are common but usually do not
and differential prior to and periodically dur-require treatment. Continuous ECG monitor-
ing therapy. The nadir of leukopenia occursing is recommended only for patients with se-
in 11 days, with recovery by days 15–21. Noti-rious underlying conduction abnormalities.
fy physician if the leukocyte count is <1500/● Monitor for bone marrow depression. Assess
mm3 (1000/mm3 in AIDS-related Kaposi’sfor bleeding (bleeding gums, bruising, petec-
sarcoma) or if the platelet count ishiae, guaiac stools, urine, and emesis) and
<100,000/mm3. Subsequent doses are usual-avoid IM injections and taking rectal temper-
ly held until leukocyte count is >1500/mm3

atures if platelet count is low. Apply pressure
(1000/mm3 in AIDS-related Kaposi’s sarco-to venipuncture sites for 10 min. Assess for
ma) and platelet count is >100,000/mm3.signs of infection during neutropenia. Anemia

● Monitor liver function studies (AST, ALT,may occur. Monitor for increased fatigue,
LDH, bilirubin) prior to and periodically dur-dyspnea, and orthostatic hypotension. Granu-
ing therapy to detect hepatotoxicity.locyte-colony stimulating factor (G-CSF) may

be used if necessary. Potential Nursing Diagnoses
● Assess for development of peripheral neurop- Risk for infection (Adverse Reactions)

athy. If severe symptoms occur, subsequent Risk for injury (Adverse Reactions)
dose should be reduced by 20%. Implementation

● Monitor intake and output, appetite, and nu-
● Do not confuse Taxol (paclitaxel) with Taxo-

tritional intake. Paclitaxel causes nausea and tere (docetaxel). Do not confuse paclitaxel
vomiting in 50% of patients. Prophylactic an- with Paxil (paroxetine).
tiemetics may be used. Adjust diet as tolerated

Paclitaxelto help maintain fluid and electrolyte balance
IV Administrationand nutritional status.

● Assess patient for arthralgia and myalgia, ● Continuous Infusion: Paclitaxel must be
which usually begin 2–3 days after therapy diluted prior to injection. Diluent: Dilute
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contents of 5-ml (30-mg) vials with the fol- foaming or clumping occurs, allow vial to
lowing diluents: 0.9% NaCl, D5W, D5/0.9% stand for 15 min until foaming dissolves. So-
NaCl, or dextrose in Ringer’s solution. Con- lution should be milky and homogenous
centration: 0.3–1.2 mg/ml. Although ha- without visible particles. If particles or set-
ziness in the solution is normal, inspect for tling are visible, gently invert vial to resus-
particulate matter or discoloration before pend. Inject appropriate amount into sterile
use. Use an in-line filter of not >0.22-micron PVC IV bag. Do not use an in-line filter during
pore size. Solutions are stable for 27 hr at administration. Do not administer solutions
room temperature and lighting. Do not use that are discolored or contain particulate
PVC containers or administration sets. Rate: matter. Reconstituted solution should be ad-
Dose for breast cancer or AIDS-related Ka- ministered immediately but is stable for 8 hr
posi’s sarcoma is administered over 3 hr. if refrigerated. Discard unused portion.
Dose for ovarian cancer is administered as a Rate: Administer over no more than 30 min.
24-hr infusion. Monitor infusion site closely for infiltration.

● Y-Site Compatibility: acyclovir, amikacin, Patient/Family Teachingaminophylline, ampicillin/sulbactam, bleo-
● Instruct patient to notify health care profes-mycin, butorphanol, calcium chloride, car-

sional promptly if fever; chills; cough;boplatin, cefepime, ceftazidime, ceftriaxone,
hoarseness; sore throat; signs of infection;cimetidine, cisplatin, cladribine, cyclophos-
lower back or side pain; painful or difficultphamide, cytarabine, dacarbazine, dexa-
urination; bleeding gums; bruising; petechi-methasone sodium phosphate, diphenhydra-
ae; blood in stools, urine, or emesis; in-mine, doxorubicin, droperidol, etoposide,
creased fatigue; dyspnea; or orthostatic hypo- Petoposide phosphate, famotidine, floxuri-
tension occurs. Caution patient to avoiddine, fluconazole, fluorouracil, furosemide,
crowds and persons with known infections.ganciclovir, gemcitabine, gentamicin, grani-
Instruct patient to use soft toothbrush andsetron, haloperidol, heparin, hydrocortisone,
electric razor and to avoid falls. Caution pa-hydromorphone, ifosfamide, lansoprazole, li-
tient not to drink alcoholic beverages or tonezolid, lorazepam, magnesium sulfate, man-
take medication containing aspirin ornitol, meperidine, mesna, methotrexate, me-
NSAIDs; may precipitate gastric bleeding.toclopramide, morphine, nalbuphine,

● Instruct patient to notify health care profes-ondansetron, oxaliplatin, palonosetron, pem-
sional if abdominal pain, yellow skin,etrexed, pentostatin, potassium chloride,
weakness, paresthesia, gait disturbances, orprochlorperazine edisylate, propofol, raniti-
joint or muscle aches occur.dine, sodium bicarbonate, thiotepa, topote-

● Instruct patient to inspect oral mucosa forcan, vancomycin, vinblastine, vincristine, zi-
redness and ulceration. If mouth sores occur,dovudine.
advise patient to use sponge brush and rinse● Y-Site Incompatibility: amphotericin B,
mouth with water after eating and drinking.amphotericin B cholesteryl sulfate, chlorpro-
Stomatitis usually resolves in 5–7 days.mazine, doxorubicin liposome, methylpred-

● Discuss with patient the possibility of hairnisolone sodium succinate, mitoxantrone.
loss. Complete hair loss usually occurs be-

Paclitaxel Protein-Bound Particles (Albu- tween days 14 and 21 and is reversible after
min-Bound) discontinuation of therapy. Explore coping

IV Administration strategies.
● Advise patient to use a nonhormonal method● Intermittent Infusion: Reconstitute by

of contraception. Advise male patients not toslowly adding 20 mL to each vial over at least
father a child while receiving paclitaxel.1 min for a concentration of 5 mg/mL. Direct

● Instruct patient not to receive any vaccina-solution to inside wall of vial to prevent foam-
tions without advice of health care profes-ing. Allow vial to sit for at least 5 min to en-
sional.sure proper wetting of cake/powder. Gently

● Emphasize the need for periodic lab tests toswirl or invert vial for at least 2 min until pow-
der is completely dissolved; avoid foaming. If monitor for side effects.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



938 palifermin

Evaluation/Desired Outcomes Availability
● Decrease in size or spread of malignancy. Powder for injection: 6.25 mg/vial.

NURSING IMPLICATIONS
palifermin (pa-liff-er-min)

AssessmentKepivance
● Assess level of oral mucositis prior to and pe-

Classification riodically during therapy.
Therapeutic: cytoprotective agents

● Lab Test Considerations: May cause �
Pharmacologic: keratinocyte growth fac- serum lipase and amylase; usually reversible.tors (rDNA)

● May cause proteinuria.
Pregnancy Category C Potential Nursing Diagnoses

Acute pain (Indications)
Indications Impaired oral mucous membrane (Indications)
To decrease incidence/duration of severe oral Implementationmucositis associated with myelotoxic therapy

● Do not administer palifermin within 24 hrsrequiring stem cell support for hematologic
before, during infusion, or 24 hr after infu-malignancies.
sion of myelotoxic chemotherapy.

Action
● Administer doses for 3 consecutive days be-

Enhances proliferation of epithelial cells. Ther- fore (third dose 24–48 hrs prior to chemo-
apeutic Effects: Decreased incidence/duration therapy) and 3 consecutive days after myelo-
of mucositis. toxic chemotherapy (fourth dose on same
Pharmacokinetics days as hematopoietic stem cells infusion and
Absorption: IV administration results in com- at least 4 days after most recent palifermin
plete bioavailability. administration) for a total of 6 doses.
Distribution: Distributes into extravascular IV Administration
space.

● Direct IV: Diluent: Reconstitute paliferminMetabolism and Excretion: Unknown.
powder by slowly injecting 1.2 mL of sterileHalf-life: 4.5 hr.
water for injection aseptically. Concentra-

TIME/ACTION PROFILE (levels) tion: 5 mg/mL. Swirl gently; do not shake or
vigorously agitate. Solution should be clear

ROUTE ONSET PEAK DURATION
and colorless; do not administer solution that

IV unknown end of dose unknown is discolored or contains particulate matter.
Dissolution usually takes less than 3 minutes.Contraindications/Precautions
Administer immediately after reconstitutionContraindicated in: Hypersensitivity to pali-
or refrigerate and administer within 24 hrs.fermin or other E. coli–derived proteins.
Do not freeze. Allow to reach room tempera-Use Cautiously in: OB: Pregnancy (use only if
ture for up to 1 hr. Protect from light. Discardmaternal benefit outweighs fetal risk); Pedi:
palifermin after expiration date or if left atChildren, lactation (safety not established).
room temperature for more than 1 hr. Rate:

Adverse Reactions/Side Effects Administer via bolus injection. Do not use a
Derm: skin toxicity. GI: oral toxicity. Metab: filter.
� amylase, � lipase. MS: arthralgia. Neuro:

● Y-Site Incompatibility: heparin. If heparin
dysesthesia. solution is used to maintain IV line, flush with

0.9% NaCl prior to and after use of pali-Interactions
fermin.Drug-Drug: Binds to and inactivates heparin

(flush tubing between use). Administration Patient/Family Teaching
within 24 hr after myelotoxic therapy (che-

● Inform patient of evidence of tumor growth
motherapy/radiation) � severity and dura- and stimulation in cell culture and animal
tion of mucositis. models.

● Advise patient to notify health care profes-Route/Dosage
sional if rash, erythema, edema, pruritus,IV (Adults): 60 mcg/kg/day for 3 days before

and 3 days after myelotoxic therapy. oral/perioral dysesthesia, tongue discolora-
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tion, tongue thickening, alteration of taste Use Cautiously in: Patients with Parkinson’s
occur. Disease or Dementia with Lewy Bodies (in-

creased sensitivity to effects of antipsychotics);Evaluation/Desired Outcomes
History of suicide attempt; Patients at risk for as-

● Decrease in incidence and duration of oral
piration pneumonia; History of seizures; Condi-mucositis in patients receiving myelotoxic
tions which may increase body temperaturetherapy requiring hematopoietic stem cell
(strenuous exercise, exposure to extreme heat,support.
concurrent anticholinergics or risk of dehydra-
tion); Decreased GI transit time (may increase

paliperidone (pa-li-per-i-done) blood levels); May mask symptoms of some
Invega drug overdoses, intestinal obstruction, Reye’s

Syndrome or brain tumor (due to antiemetic ef-Classification
fect); Diabetes mellitus; Severe hepatic impair-Therapeutic: antipsychotics
ment; Renal impairment (dose reduction rec-Pharmacologic: benzisoxazoles
ommended if CCr <80 ml/min); OB: Safe use

Pregnancy Category C not established; use only if maternal benefit out-
weighs fetal risk; Pedi: Safety not established;

Indications Geri: Increased risk of death when used to treat
Schizophrenia. dementia-related psychoses; consider age-relat-

ed decrease in renal function.Action
May act by antagonizing dopamine and seroto- Adverse Reactions/Side Effects

Pnin in the CNS. Paliperidone is the active metab- CNS: NEUROLEPTIC MALIGNANT SYNDROME, drowsiness,
olite of risperidone. Therapeutic Effects: De- headache, anxiety, confusion, dizziness, extra-
creased manifestations of schizophrenia. pyramidal disorders (dose related), fatigue,

Parkinsonism (dose related), syncope, tardivePharmacokinetics
Absorption: 28% absorbed following oral ad- dyskinesia, weakness. EENT: blurred vision.
ministration; food increases absorption. Resp: dyspnea, cough. CV: palpitations, tachy-
Distribution: Unknown. cardia (dose related), bradycardia, orthostatic
Metabolism and Excretion: 59% excreted hypotension, � QTc interval. GI: abdominal
unchanged in urine; 32% excreted in urine as pain, dry mouth, dyspepsia, nausea, swollen
metabolites. tongue. Endo: hyperglycemia. MS: back pain,
Half-life: 23 hr. dystonia (dose related). Neuro: akithisia, dys-

kinesia, tremor (dose related). Misc: fever.
TIME/ACTION PROFILE (blood levels)

Interactions
ROUTE ONSET PEAK DURATION Drug-Drug: � risk of CNS depression with

other CNS depressants including alcohol,PO unknown 24 hr 24 hr
antihistamines, sedative/hypnotics, or

Contraindications/Precautions opioid analgesics. May antagonize the effects
Contraindicated in: Hypersensitivity to pali- of levodopa or other dopamine agonists. �
peridone or risperidone; Concurrent use of risk of orthostatic hypotension with antihyper-
drugs known to cause QTc prolongation (in- tensives, nitrates, or other agents that low-
cluding quinidine, procainamide, sotalol, amio- er blood pressure.
darone, chlorpromazine, thioridazine, moxo- Route/Dosagefloxacin); History of congenital QTc

PO (Adults): 6 mg/day; may be titrated asprolongation or other cardiac arrhythmias;
needed (range 3–12 mg/day)Bradycardia, hypokalemia, hypomagnesemia
Renal Impairment(increased risk of QTc prolongation); Pre-exist-
PO (Adults): CCr 50–80 ml/min—doseing severe GI narrowing (due to nature of tablet
should not exceed 6 mg/day; CCr 10–<50 ml/formulation); Lactation: Discontinue drug or

bottle feed. min—dose should not exceed 3 mg/day.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability Disturbed sensory perception: (specify: visual,
Extended-release tablets: 3 mg, 6 mg, 9 mg. auditory, kinesthetic, gustatory, tactile, olfacto-

ry) (Indications)
NURSING IMPLICATIONS

Implementation
Assessment ● PO: Administer once daily in the morning
● Monitor patient’s mental status (orientation, without regard to food. Tablets should be

mood, behavior) before and periodically swallowed whole; do not crush, break or
during therapy. chew.

● Assess for suicidal tendencies, especially dur- ● May administer Brief Psychiatric Rating Scale
ing early therapy. Restrict amount of drug (BPRS) to evaluate treatment response to
available to patient. medication.

● Assess weight and BMI initially and through-
Patient/Family Teachingout therapy.
● Instruct patient to take medication exactly as● Monitor blood pressure (sitting, standing, ly-

directed. Advise patient that appearance ofing down) and pulse before and periodically
tablets in stool is normal and not of concern.during therapy. May cause prolonged QT in-

● Inform patient of the possibility of extrapy-terval, tachycardia, and orthostatic hypo-
ramidal symptoms. Instruct patient to reporttension.
these symptoms immediately to health care● Observe patient when administering medica-

tion to ensure that medication is actually professional.
swallowed and not hoarded or cheeked. ● Advise patient to change positions slowly to

● Monitor patient for onset of extrapyramidal minimize orthostatic hypotension.
side effects (akathisia—restlessness; dysto- ● May cause drowsiness. Caution patient to
nia—muscle spasms and twisting motions; avoid driving or other activities requiring
or pseudoparkinsonism—mask-like face, alertness until response to medication is
rigidity, tremors, drooling, shuffling gait, dys- known.
phagia). Report these symptoms; reduction

● Advise patient to use sunscreen and protec-
of dose or discontinuation of medication may tive clothing when exposed to the sun to pre-
be necessary. vent photosensitivity reactions. Extremes in

● Monitor for tardive dyskinesia (involuntary temperature should also be avoided; this
rhythmic movement of mouth, face, and ex- drug impairs body temperature regulation.tremities). Report immediately; may be irre-

● Caution patient to avoid concurrent use of al-versible.
cohol, other CNS depressants, and Rx, OTC,

● Monitor for development of neuroleptic ma-
or herbal products without consulting healthlignant syndrome (fever, respiratory distress,
care professional.tachycardia, seizures, diaphoresis, hyperten-

● Advise patient to seek nutritional, weight, orsion or hypotension, pallor, tiredness). Dis-
medical management as needed for weightcontinue paliperidone and notify physician or
gain or cholesterol elevation.other health care professional immediately if

● Advise female patients to notify health carethese symptoms occur.
professional if pregnancy is planned or sus-● Lab Test Considerations: Monitor fasting
pected, or if breastfeeding or planning to bre-blood glucose and cholesterol levels before
astfeed.and periodically during therapy.

● Advise patient to notify health care profes-● May cause � serum prolactin levels.
sional of medication regimen before treat-Potential Nursing Diagnoses
ment or surgery.Risk for self-directed violence (Indications)

● Instruct patient to notify health care profes-Risk for other-directed violence (Indications)
sional promptly if sore throat, fever, unusualDisturbed thought process (Indications)
bleeding or bruising, rash, or tremors occur.Risk for injury (Side Effects)

● Emphasize the importance of routine follow-Sexual dysfunction (Side Effects)
up exams to monitor side effects and contin-Impaired oral mucous membrane (Side Effects)
ued participation in psychotherapy to im-Risk for constipation (Side Effects)
prove coping skills.Imbalanced nutrition: risk for more than body

requirements (Side Effects) ● Refer to local support group.
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Evaluation/Desired Outcomes Adverse Reactions/Side Effects
CNS: dizziness, headache. GI: constipation, di-● Decrease in excited, manic behavior.
arrhea,.● Decrease in positive symptoms (delusions,

hallucinations) of schizophrenia. Interactions
● Decrease in negative symptoms (social with- Drug-Drug: Concurrent diuretic or antiar-

drawal, flat, blunted affect) of schizophrenia. rhythmic therapy or history of high cumulative
anthracycline therapy may � risk of ar-
rhythmias.palonosetron
Route/Dosage(pa-lone-o-se-tron)
IV (Adults): 0.25 mg 30 min before start ofAloxi
chemotherapy.

Classification AvailabilityTherapeutic: antiemetics
Solution for IV injection: 0.25mg/5-ml vials.Pharmacologic: 5-HT3 antagonists

NURSING IMPLICATIONSPregnancy Category B

Assessment
Indications

● Assess patient for nausea, vomiting, abdomi-
Prevention of acute and delayed nausea and nal distention, and bowel sounds prior to and
vomiting caused by initial or repeat courses of- following administration.
moderate or highly emetogenic chemotherapy.

● Lab Test Considerations: May cause tran-
sient � in serum bilirubin, AST, and ALTAction P
levels.Blocks the effects of serotonin at receptor sites

(selective antagonist) located in vagal nerve ter- Potential Nursing Diagnoses
minals and in the chemoreceptor trigger zones Imbalanced nutrition: less than body require-
in the CNS. Therapeutic Effects: Decreased in- ments (Indications)
cidence and severity of nausea and vomiting fol- Diarrhea (Side Effects)
lowing emetogenic chemotherapy. Constipation (Side Effects)
Pharmacokinetics Implementation
Absorption: IV administration results in com- ● First dose is administered prior to emetogen-
plete bioavailability. ic event.

● Repeated dose within a 7 day period is notDistribution: Unknown.
recommended.Metabolism and Excretion: 50% metabo-

lized; 40% excreted unchanged in urine. IV Administration
Half-life: 40 hr.

● Direct IV: Administer dose undiluted 30 min
prior to chemotherapy. Flush line prior toTIME/ACTION PROFILE
and after administration with 0.9% NaCl. Do
not administer solutions that are discoloredROUTE ONSET PEAK DURATION
or contain particulate matter. Concentra-IV within 30 min unknown 7 days
tion: 0.05 mg/ml. Rate: Administer over 30
seconds.Contraindications/Precautions

● Syringe Compatibility: dexamethasone so-Contraindicated in: Hypersensitivity; cross
dium phosphate.sensitivity with other 5-HT3 antagonists may oc-

● Y-Site Compatibility: carboplatin, cispla-cur; Lactation.
tin, docetaxel, irinotecan, lorazepam, midaz-Use Cautiously in: Hereditary or acquired QTc
olam, oxaliplatin, paclitaxel, topotecan.prolongation, hypokalemia, hypomagnesemia,

concurrent diuretic or antiarrhythmic therapy Patient/Family Teaching
or history of high cumulative anthracycline ther- ● Inform patient of purpose of medication.
apy (may � risk of arrhythmias); OB, Pedi: ● Advise patient to notify health care profes-
Pregnancy or children (safety not established). sional if nausea or vomiting occur.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes Pregnancy, lactation, or children (safety not es-
● Prevention of nausea and vomiting associated tablished).

with initial and repeat courses of emetogenic Adverse Reactions/Side Effects
cancer chemotherapy. CNS: fatigue. EENT: conjunctivitis, blurred vi-

sion, eye pain/inflammation, rhinitis. Resp:
rales. CV: arrhythmias, hypertension, syncope,pamidronate
tachycardia. GI: nausea, abdominal pain, an-(pa-mid-roe-nate) orexia, constipation, vomiting. F and E: hypo-Aredia calcemia, hypokalemia, hypomagnesemia, hy-

Classification pophosphatemia, fluid overload. Hemat:
Therapeutic: bone resorption inhibitors leukopenia, anemia. Local: phlebitis at injec-
Pharmacologic: biphosphonates, hypocal- tion site. Metab: hypothyroidism. MS: muscle
cemics stiffness, bone pain, osteonecrosis of the jaw.

Misc: fever, generalized pain.Pregnancy Category D
Interactions
Drug-Drug: Hypokalemia and hypomagnese-Indications
mia may � risk of digoxin toxicity. CalciumModerate to severe hypercalcemia associated
and vitamin D will antagonize the beneficial ef-with malignancy. Osteolytic bone lesions associ-
fects of pamidronate.ated with multiple myeloma or breast cancer.

Moderate to severe Paget’s disease. Route/Dosage
Single doses should not exceed 90 mg.Action

Inhibits resorption of bone. Therapeutic Ef- Hypercalcemia of Malignancyfects: Decreased serum calcium. Decreased IV (Adults): Moderate hypercalcemia—30–skeletal destruction in multiple myeloma or 90 mg; may be repeated after 7 days.
breast cancer. Decreased skeletal complica-
tions in Paget’s disease. Osteolytic Lesions from Multiple

MyelomaPharmacokinetics
IV (Adults): 90 mg monthly.Absorption: IV administration results in com-

plete bioavailability. Osteolytic Lesions from Metastatic
Distribution: Rapidly absorbed by bone. Breast Cancer
Reaches high concentrations in bone, liver, IV (Adults): 90 mg q 3–4 wk.
spleen, teeth, and tracheal cartilage. Approxi-

Paget’s Diseasemately 50% of a dose is retained by bone and
IV (Adults): 90–180 mg/treatment; may be giv-then slowly released.
en as 30 mg daily for 3 days up to 30 mg/wk forMetabolism and Excretion: 50% is excreted
6 wk. Single doses of 60–90 mg may also be ef-unchanged in the urine.
fective.Half-life: Elimination half-life from plasma is

biphasic—1st phase 1.6 hr, 2nd phase 27.2 hr. Availability (generic available)
Elimination half-life from bone is 300 days. Injection: 30 mg/vial, 60 mg/vial, 90 mg/vial.

TIME/ACTION PROFILE (effect on serum NURSING IMPLICATIONS
calcium)

Assessment
ROUTE ONSET PEAK DURATION ● Monitor intake/output ratios and blood pres-

sure frequently during therapy. Assess forIV 24 hr 7 days unknown
signs of fluid overload (edema, rales/

Contraindications/Precautions crackles).
Contraindicated in: Hypersensitivity to pami- ● Monitor symptoms of hypercalcemia (nau-
dronate, other biphosphonates, or mannitol. sea, vomiting, anorexia, weakness, constipa-
Use Cautiously in: Underlying cardiovascular tion, thirst, and cardiac arrhythmias).
disease, especially CHF (initiate saline hydration ● Observe for evidence of hypocalcemia (par-
cautiously); Concurrent dental surgery; Renal esthesia, muscle twitching, laryngospasm,
impairment (dosage reduction recommended); and Chvostek’s or Trousseau’s sign). Protect
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symptomatic patients by elevating and pad- ● Advise patient to notify nurse of pain at the in-
ding side rails; keep bed in low position. fusion site.

● Monitor IV site for phlebitis (pain, redness, ● Encourage patient to comply with dietary rec-
swelling). Symptomatic treatment should be ommendations. Diet should contain adequate
used if this occurs. amounts of calcium and vitamin D.

● Assess for bone pain. Treatment with non- ● Advise patient to notify health care profes-
opioid or opioid analgesics may be nec- sional if bone pain is severe or persistent.
essary. ● Caution patients to avoid dental surgery dur-

● Lab Test Considerations: Monitor serum ing treatment; recovery may be prolonged.
electrolytes (including calcium, phosphate, ● Emphasize the need for keeping follow-up
potassium, and magnesium), hemoglobin, exams to monitor progress, even after medi-
and creatinine closely. Monitor CBC and cation is discontinued, to detect relapse.
platelet count during the first 2 wk of therapy. Evaluation/Desired Outcomes

Potential Nursing Diagnoses ● Lowered serum calcium levels.
Acute pain (Indications, Side Effects) ● Decreased pain from lytic lesions.
Risk for injury (Indications)

Implementation pancrelipase (pan-kre-li-pase)
● Initiate a vigorous saline hydration, maintain-

Cotazym, �Cotazym-65 B, Cota-ing a urine output of 2000 ml/24 hr, concur-
zym E.C.S. 8, Cotazym E.C.S. 20,rently with pamidronate therapy. Patients
Cotazym-S, Creon 10, Creon 25,should be adequately hydrated, but avoid
Enzymase-16, Ilozyme, Ku-Zymeoverhydration. Use caution in patients with P
HP, Lipram-PN16, Lipram-CR20,underlying cardiovascular disease, especially
Lipram-UL12, Lipram-PN10, Li-CHF. Do not use diuretics prior to treatment
pram-UL18, Lipram,-UL20, Pan-of hypovolemia.

● Patients with severe hypercalcemia should be coate, Pancrease, Pancrease MT
started at the 90-mg dose. 4, Pancrease MT 10, Pancrease

● IV: Reconstitute by adding 10 ml of sterile MT 16, Pancrease MT 20, Pancre-
water for injection to each vial for a concen- barb MS-8, Protilase, Ultrase MT
tration of 30 mg/10 ml, 60 mg/ml, or 90 mg/ 12, Ultrase MT 20, Viokase,
ml. Allow drug to dissolve before withdraw- Zymase
ing. Solution is stable for 24 hr if refrigerated.

Classification● Hypercalcemia: Dilute further in 1000 ml of
Therapeutic: digestive agents0.45% NaCl, 0.9% NaCl, or D5W. Solution is
Pharmacologic: pancreatic enzymesstable for 24 hr at room temperature. Rate:

Administer 60-mg infusion over at least 4 hr Pregnancy Category C
and 90-mg infusion over 24 hr.

● Multiple Myeloma: Dilute reconstituted so- Indications
lution in 500 ml of 0.45% NaCl, 0.9% NaCl, or Pancreatic insufficiency associated with: Chron-
D5W. Rate: Administer over 4 hr. ic pancreatitis, Pancreatectomy, Cystic fibrosis,

● Paget’s Disease: Dilute reconstituted solu- GI bypass surgery, Ductal obstruction secon-
tion in 500 ml of 0.45% NaCl, 0.9% NaCl, or dary to tumor.
D5W. Rate: Administer over 4 hr.

Action● Additive Incompatibility: Calcium-con-
Contains lipolytic, amylolytic, and proteolytictaining solutions, such as Ringer’s solution.
activity. Therapeutic Effects: Increased diges-Patient/Family Teaching
tion of fats, carbohydrates, and proteins in the

● Advise patient to report signs of hypercalce-
GI tract.mic relapse (bone pain, anorexia, nausea,
Pharmacokineticsvomiting, thirst, lethargy) or eye problems
Absorption: Unknown.(pain, inflammation, blurred vision, conjunc-

tivitis) to health care professional promptly. Distribution: Unknown.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Unknown. NURSING IMPLICATIONS
Half-life: Unknown. Assessment

● Assess patient’s nutritional status (height,TIME/ACTION PROFILE (digestant effects)
weight, skin-fold thickness, arm muscle cir-

ROUTE ONSET PEAK DURATION cumference, and lab values) prior to and pe-
PO rapid unknown unknown riodically throughout therapy.

● Monitor stools for high fat content (steator-
Contraindications/Precautions rhea). Stools will be foul-smelling and frothy.
Contraindicated in: Hypersensitivity to hog

● Assess patient for allergy to pork; sensitivity to
proteins. pancrelipase may exist.
Use Cautiously in: Pregnancy or lactation

● Lab Test Considerations: May cause ele-
(safety not established). vated serum and urine uric acid concen-

trations.Adverse Reactions/Side Effects
EENT: nasal stuffiness. Resp: dyspnea, Potential Nursing Diagnoses
shortness of breath, wheezing. GI: abdominal Imbalanced nutrition: less than body require-
pain (high doses only), diarrhea, nausea, stom- ments (Indications)
ach cramps, oral irritation. GU: hematuria.

ImplementationDerm: hives, rash. Metab: hyperuricemia.
● PO: Administer immediately before or withMisc: allergic reactions.

meals and snacks.
Interactions

● Capsules may be opened and sprinkled on
Drug-Drug: Antacids calcium carbonate or foods. Capsules filled with enteric-coated
magnesium hydroxide may � effectiveness beads should not be chewed (sprinkle on soft
of pancrelipase. May � the absorption of con- foods that can be swallowed without chewing,
currently administered iron supplements. such as applesauce or Jell-O).
Drug-Food: Alkaline foods destroy coating

● Pancrelipase is destroyed by acid. Concurrent
on enteric-coated products. sodium bicarbonate or aluminum-containing
Route/Dosage antacids may be used with nonenteric-coated
PO (Adults): 1–3 capsule(s) before or with preparations to neutralize gastric pH. Enter-
meals; dosage may be increased as needed (up ic-coated beads are designed to withstand the
to 8 capsules may be needed), or 1–2 delayed- acid pH of the stomach. These medications
release capsule(s), or 0.7 g powder. should not be chewed or mixed with alkaline
PO (Children): 1–3 capsule(s) before or with foods prior to ingestion or coating will be de-
meals; dosage may be increased as needed, or stroyed.
1–2 delayed-release capsule(s), or 0.7 g pow- Patient/Family Teaching
der.

● Encourage patients to comply with diet rec-
Availability (generic available) ommendations of health care professional
Capsules: 8000 units lipase/30,000 units pro- (generally high-calorie, high-protein, low-
tease and amylase. Delayed-release cap- fat). Dosage should be adjusted for fat con-
sules: 4000 units lipase/12,000 units protease tent of diet. Usually 300 mg of pancrelipase is
and amylase, 4000 units lipase/25,000 units necessary to digest every 17 g of dietary fat. If
protease/20,000 units amylase, 5000 units li- a dose is missed, it should be omitted.
pase/20,000 units protease and amylase, ● Instruct patient not to chew tablets and to
�8000 units lipase/30,000 units protease and swallow them quickly with plenty of liquid to
amylase, 10,000 units lipase/30,000 units pro- prevent mouth and throat irritation. Patient
tease and amylase, 12,000 units lipase/24,000 should be sitting upright to enhance swallow-
units protease and amylase, 12,000 units lipase/ ing. Eating immediately after taking medica-
39,000 units protease and amylase, 16,000 tion helps further ensure that the medication
units lipase/48,000 units protease and amylase, is swallowed and does not remain in contact
�20,000 units lipase/55,000 units protease and with mouth and esophagus for a prolonged
amylase, 20,000 units lipase/65,000 units pro- period. Patient should avoid sniffing pow-
tease and amylase, 24,000 units lipase/78,000 dered contents of capsules, as sensitization of
units protease and amylase. Powder: 16,800 nose and throat may occur (nasal stuffiness
units lipase/70,000 units protease and amylase. or respiratory distress).
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● Instruct patient to notify health care profes- Use Cautiously in: Patients with underlying
cardiovascular disease (increased risk of ar-sional if joint pain, swelling of legs, gastric
rhythmias); Dehydration or electrolyte abnor-distress, or rash occurs.
malities (should be corrected); Situations inEvaluation/Desired Outcomes
which histamine release would be problematic;

● Improved nutritional status in patients with
Fractures or muscle spasm; Geriatric patients orpancreatic insufficiency.
patients with impaired renal function (de-

● Normalization of stools in patients with stea-
creased elimination); Hyperthermia (increasedtorrhea.
duration/intensity of paralysis); Patients with
significant hepatic impairment (altered re-

HIGH ALERT sponse); Shock; Extensive burns (may be more
resistant to effects of cisatracurium); Low plas-pancuronium
ma pseudocholinesterase levels (may be seen in(pan-cure-oh-nee-yum) association with anemia, dehydration, cholines-Pavulon terase inhibitors/insecticides, severe liver dis-

Classification ease, pregnancy, or hereditary predisposition);
Therapeutic: neuromuscular blocking Obese patients; Neonates (contains benzyl alco-
agents—nondepolarizing hol which can cause potentially fatal gasping

syndrome); Pregnancy or lactation (safety notPregnancy Category C
established for some agents; most agents have
been used safely in pregnant women undergoingIndications cesarean section).

Induction of skeletal muscle paralysis and facili- PExercise Extreme Caution in: Patients with
tation of intubation after induction of anesthesia neuromuscular diseases such as myasthenia
in surgical procedures. Facilitation of compli- gravis (small test dose may be used to assess re-
ance during mechanical ventilation. sponse).
Action Adverse Reactions/Side Effects
Prevents neuromuscular transmission by block- Resp: bronchospasm. CV: hypertension, tachy-
ing the effect of acetylcholine at the myoneural cardia. GI: excessive salivation. Derm: rash.
junction. Has no analgesic or anxiolytic proper- Misc: allergic reactions including ANAPHYLAXIS.
ties. Therapeutic Effects: Skeletal muscle pa-

Interactionsralysis.
Drug-Drug: Intensity and duration of paralysis

Pharmacokinetics may be prolonged by pretreatment with succi-
Absorption: Following IV administration, ab- nylcholine, general anesthesia (inhalation),
sorption is essentially complete. aminoglycosides, vancomycin, tetracy-
Distribution: Rapidly distributes into extracel- clines, polymyxin B, colistin, cyclosporine,
lular fluid; small amounts cross the placenta. calcium channel blockers , clindamycin,
Metabolism and Excretion: Excreted mostly lidocaine, and other local anesthetics, lithi-
unchanged by the kidneys; small amounts are um, quinidine, procainamide, beta block-
eliminated in bile. ers, potassium-losing diuretics, or magne-
Half-life: 2 hr. sium. Inhalation anesthetics including

enflurane, isoflurane, halothane, desflu-TIME/ACTION PROFILE (neuromuscular
rane, sevoflurane may enhance effects. High-blockade) er infusion rates may be required and duration
of action may be shortened in patients receivingROUTE ONSET PEAK DURATION
long-term carbamazepine, steroids (chron-

IV 30–45 sec 3–4.5 min 40–60 min ic), azathioprine or phenytoin.

Contraindications/Precautions Route/Dosage
Contraindicated in: Hypersensitivity; Hyper- IV (Adults and Children >12 yrs): 0.15 mg/
sensitivity to bromides; Products containing kg initially; incremental doses of 0.15 mg/kg
benzyl alcohol should be avoided in neonates. may be given q 20–60 min as needed to main-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnosestain paralysis or as a continuous infusion of
Ineffective breathing pattern (Indications)0.02–0.04 mg/kg/hr or 0.4–0.6 mcg/kg/min.
Impaired verbal communication (Side Effects)IV (Children >1 yr): 0.15 mg/kg q 30–60 min
Fear (Side Effects)as needed or as a continuous infusion of 0.03–

0.1 mg/kg/hr or 0.5–1.7 mcg/kg/min. Implementation
IV (Neonates and Infants): 0.1 mg/kg q 30– ● High Alert: Unintended administration of a
60 min as needed or as a continuous infusion of neuromuscular blocking agent instead of ad-
0.02–0.04 mg/kg/hr or 0.4–0.6 mcg/kg/min. ministration of the intended medication or

administration of a neuromuscular blockingAvailability
agent in the absence of ventilatory supportInjection: 1 mg/ml in 10-ml vials, 2 mg/ml in
has resulted in serious harm or death. Con-2- and 5-ml vials.
fusing similarities in packaging and insuffi-
ciently controlled access to these medicationsNURSING IMPLICATIONS
are often implicated in these medication er-

Assessment rors. Store these products in a separate,
● Assess respiratory status continuously locked container.

throughout therapy with neuromuscular ● Dose is titrated to patient response.
blocking agents. These medications should ● Neuromuscular blocking agents have no ef-
be used only to facilitate intubation or in pa- fect on consciousness or pain threshold. Ade-
tients already intubated. quate anesthesia/analgesia should always be

● Neuromuscular response should be moni- used when neuromuscular blocking agents
tored with a peripheral nerve stimulator in- are used as an adjunct to surgical procedures
traoperatively. Paralysis is initially selective or when painful procedures are performed.
and usually occurs sequentially in the follow- Benzodiazepines and/or analgesics should be
ing muscles: levator muscles of eyelids, mus- administered concurrently when prolonged
cles of mastication, limb muscles, abdominal neuromuscular blocker therapy is used for
muscles, muscles of the glottis, intercostal ventilator patients, because patient is awake

and able to feel all sensations.muscles, and the diaphragm. Recovery of
● If eyes remain open throughout prolongedmuscle function usually occurs in reverse

administration, protect corneas with artificialorder.
tears.● Monitor ECG, heart rate, and blood pressure

● Store pancuronium in refrigerator. To pre-throughout administration.
vent absorption by plastic, pancuronium● Observe the patient for residual muscle
should not be stored in plastic syringes. Mayweakness and respiratory distress during the
be administered in plastic syringes.recovery period.

● Most neuromuscular blocking agents are in-● Monitor infusion site frequently. If signs of
compatible with barbiturates and sodium bi-tissue irritation or extravasation occur, dis-
carbonate. Do not admix.continue and restart in another vein.

● Toxicity and Overdose: If overdose oc- IV Administration
curs, use peripheral nerve stimulator to de- ● Direct IV: Diluent: May be administered
termine the degree of neuromuscular block- undiluted. Concentration: 1 mg/ml (10-ml
ade. Maintain airway patency and ventilation vial); 2-mg/ml (2-ml or 5-ml vial). Rate:
until recovery of normal respirations occurs: Administer over 1–2 min.
Administration of anticholinesterase agents ● Intermittent Infusion: Diluent: Add 100
(neostigmine, pyridostigmine) may be used mg of pancuroniuum to 250 ml of D5W, 0.9%
to antagonize the action of neuromuscular NaCl, D5/0.9% NaCl, or LR. Concentra-
blocking agents once the patient has demon- tion: 0.4 mg/ml. Rate: Based on patient’s
strated some spontaneous recovery from weight (see Route/Dosage section).
neuromuscular block. Atropine is usually ad- ● Y-Site Compatibility: aminophylline, cefa-
ministered prior to or concurrently with anti- zolin, cefuroxime, cimetidine, daptomycin,
cholinesterase agents to counteract the mus- diltiazem, dobutamine, dopamine, epineph-
carinic effects. Administration of fluids and rine, ertapenem, esmolol, etomidate, fenol-
vasopressors may be necessary to treat severe dopam, fentanyl, fluconazole, gentamicin,
hypotension or shock. granisetron, heparin, hydrocortisone sodium
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succinate, hydromorphone, isoproterenol, TIME/ACTION PROFILE
levofloxacin, linezolid, lorazepam, midaz-

ROUTE ONSET PEAK DURATIONolam, morphine, nitroglycerin, nitroprus-
side, palonosetron, piperacillin/tazobactam, IV unknown end of in- unknown

fusionquinupristin/dalfopristin, ranitidine, trimeth-
oprim/sulfamethoxazole, tacrolimus, tirofi-

Contraindications/Precautionsban, vancomycin, voriconazole.
Contraindicated in: Concurrent leucovorin;

● Y-Site Incompatibility: caspofungin, di-
OB: Pregnancy or lactation.azepam, pantoprazole, thiopental.
Use Cautiously in: Pedi: Safe use in children

Patient/Family Teaching not established.
● Explain all procedures to patient receiving

Adverse Reactions/Side Effectsneuromuscular blocker therapy without gen-
CNS: fatigue. EENT: OCULAR TOXICITY, eyelasheral anesthesia, because consciousness is not
growth. Resp: PULMONARY FIBROSIS, cough. GI:affected by neuromuscular blocking agents
abdominal pain, constipation, diarrhea, nausea,alone.
vomiting, stomatitis. Derm: DERMATOLOGIC TOXICI-● Reassure patient that communication abilities
TY, paromychia, photosensitivity. F and E: ede-will return as the medication wears off.
ma, hypocalcemia, hypomagnesemia. Misc: IN-Evaluation/Desired Outcomes
FUSION REACTIONS.

● Adequate suppression of the twitch response
Interactionswhen tested with peripheral nerve stimulation
Drug-Drug: None noted.and subsequent muscle paralysis.

P● Improved compliance during mechanical Route/Dosage
ventilation. IV (Adults): 6 mg/kg as a 60-min infusion ev-

ery 14 days; decreased infusion rates and dose
modifications are recommended for infusionpanitumumab
reactions and other serious toxicities.(pan-i-tu-mu-mab)
AvailabilityVectibix
Solution for IV administration (requires

Classification dilution): 20 mg/mL in 5-ml vials (100 mg/
Therapeutic: antineoplastics

vial).Pharmacologic: monoclonal antibodies

NURSING IMPLICATIONSPregnancy Category C

Assessment
Indications

● Assess for dermatologic toxicity (dermatitis
Treatment of metastatic colorectal cancer that acneiform, pruritus, erythema, rash, skin ex-
expresses EGFR (epidermal growth factor re- foliation, paronychia, dry skin, skin fissures).
ceptor) and has failed conventional treatments. If severe, may lead to infection (sepsis, septic
Action death, abscesses requiring incision and
Binds to EGFR resulting in inactivation of ki- drainage). With severe reactions, withhold
nases that regulate proliferation and transfor- panitumumab and monitor for inflammatory
mation. Therapeutic Effects: Decreased pro- or infectious sequelae.
gression of colorectal cancer. ● Monitor for severe infusion reactions (ana-

phylactic reaction, bronchospasm, fever,Pharmacokinetics
chills, hypotension). If severe reaction oc-Absorption: IV administration results in com-
curs, stop panitumumab; may require perma-plete bioavailability.
nent discontinuation.Distribution: Monoclonal antibodies cross the

● Assess for pulmonary fibrosis (cough, wheez-placenta and enter breast milk.
ing, exertional dyspnea, interstitial lung dis-Metabolism and Excretion: Unknown.

Half-life: 7.5 days. ease, pneumonitis, lung infiltrates). Perma-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teachingnently discontinue panitumumab if these
● May cause photosensitivity. Caution patient tosigns occur.

wear sunscreen and hats and to limit sun ex-● Monitor for diarrhea during therapy.
posure.● Lab Test Considerations: Monitor elec-

● Advise patient that panitumumab may causetrolyte levels periodically during and for 8
fertility impairment and may have teratogenicwks after completion of therapy. May cause
effects. Caution women of childbearing yearshypomagnesemia and hypocalcemia.
to use contraception during and for at least 6

Potential Nursing Diagnoses months after the last dose and not to breast
Risk for impaired skin integrity (Adverse Re- feed during and for at least 2 months after the
actions) last dose of panitumumab.
Impaired gas exchange (Adverse Reactions) ● Inform patient of potential for dermatologic

toxicity, infusion reactions, pulmonary fibro-Implementation
sis and impairment of fertility. Advise patient

● Intermittent Infusion: Withdraw necessary
to notify health care professional if skin oramount of panitumumab. Dilute to a volume
ocular changes or dyspnea occur. Advise pa-of 100 mL with 0.9% NaCl; dilute doses
tient that periodic electrolyte monitoring is>1000 mg with 150 mL for a concentration of
required.10 mg/mL. Mix by inverting gently; do not

Evaluation/Desired Outcomesshake. Administer via infusion pump using a
● Decreased progression of colorectal cancer.low-protein binding 0.2 mcg or 0.22 mcg in-

line filter. Solution is colorless and may con-
tain a small amount of visible translucent to pantoprazolewhite, amorphous, proteinaceous particles.

(pan-toe-pra-zole)Do not administer solutions that are discol-
�Pantoloc, Protonix, Protonix I.Vored or contain particulate matter. Store in

refrigerator; do not freeze. Use diluted solu- Classification
Therapeutic: antiulcer agentstion within 6 hr of preparation if stored at
Pharmacologic: proton-pump inhibitorsroom temperature or within 24 hr if refriger-

ated. Rate: Administer over 60 min every 14 Pregnancy Category B
days. Administer doses >1000 mg over 90
min. Indications

● If mild to moderate infusion reaction (Grade Erosive esophagitis associated with GERD. De-
1 or 2) occurs decrease infusion rate by 50% crease relapse rates of daytime and nighttime
If severe reaction (Grade 3 or 4) occurs, im- heartburn symptoms on patients with GERD.
mediately and permanently discontinue pani- Pathologic gastric hypersecretory conditions.
tumumab. Unlabeled uses: Adjunctive treatment of

● If severe dermatologic toxicities (Grade 3 or duodenal ulcers associated with Helicobacter
pylori.higher) or those considered intolerable oc-

cur, withhold panitumumab. If toxicity does Action
not improve to ≤grade 2 within 1 month, dis- Binds to an enzyme in the presence of acidic
continue permanently. If toxicity improves to gastric pH, preventing the final transport of hy-
≤grade 2 and patient improves symptomati- drogen ions into the gastric lumen. Therapeu-
cally after withholding no more than 2 doses, tic Effects: Diminished accumulation of acid in
resume therapy at 50% dose. If toxicities re- the gastric lumen, with lessened acid reflux.

Healing of duodenal ulcers and esophagitis. De-cur, permanently discontinue panitumumab.
creased acid secretion in hypersecretory con-If toxicities do not recur, increase subsequent
ditions.doses in 25% increments of the original dose

until recommended dose of 6 mg/kg is Pharmacokinetics
reached. Absorption: Tablet is enteric-coated; absorp-

● Y-Site Incompatibility: Flush line before tion occurs only after tablet leaves the stomach.
and after administration with 0.9% NaCl. Do Distribution: Unknown.
not mix with other medications or solutions. Protein Binding: 98%.
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Potential Nursing DiagnosesMetabolism and Excretion: Mostly metabo-
Acute pain (Indications)lized by the liver via the cytochrome P450 (CYP)

system; inactive metabolites are excreted in Implementation
urine (71%) and feces (18%).

● Patients receiving pantoprazole IV should be
Half-life: 1 hr. converted to PO dosing as soon as possible.

● PO: May be administered with or withoutTIME/ACTION PROFILE (effect on acid
food. Do not break, crush, or chew tablets.secretion)

● Antacids may be used concurrently.
ROUTE ONSET† PEAK DURATION† IV Administration
PO 2.5 hr unknown 1 wk

● IV: Diluent: Reconstitute each vial with 10
IV 15–30 min 2 hr unknown mL of 0.9% NaCl. Reconstituted solution is
†Onset = 51% inhibition; duration = return to normal fol- stable for 6 hr at room temperature
lowing discontinuation

● Direct IV: Concentration: Administer the
4 mg/mL solution undiluted. Rate: Adminis-Contraindications/Precautions
ter over at least 2 min.Contraindicated in: Hypersensitivity; OB:

Should be used during pregnancy only if clearly ● Intermittent Infusion: Dilute further with
needed; Lactation: Discontinue breastfeeding D5W, 0.9% NaCl, or LR. Concentration:
due to potential for serious adverse reactions in 0.4–0.8 mg/ml. Diluted solution is stable for
infants. 24 hr at room temperature. Rate: Administer
Use Cautiously in: Pedi: Safety not established. over 15 min at a rate of <3 mg/min.

● Y-Site Compatibility: ampicillin, cefazolin,Adverse Reactions/Side Effects P
ceftriaxone, dopamine, furosemide, epineph-CNS: headache. GI: abdominal pain, diarrhea,
rine, insulin, morphine, nitroglycerin, potas-eructation, flatulence. Endo: hyperglycemia.
sium chloride, vasopressin.Interactions

● Y-Site Incompatibility: dobutamine, esmo-Drug-Drug: May alter the bioavailability and
lol, mannitol, midazolam, multivitamins, so-effects of drugs for which absorption is pH
lutions containing zinc.dependent. May � risk of bleeding with war-

farin (monitor INR/PT). Patient/Family Teaching
● Instruct patient to take medication as direct-Route/Dosage

ed for the full course of therapy, even if feel-PO (Adults): GERD—40 mg once daily; Gas-
ing better.tric hypersecretory conditions—40 mg twice

● Advise patient to avoid alcohol, products con-daily, up to 120 mg twice daily.
PO (Children): 0.5–1 mg/kg/day. taining aspirin or NSAIDs, and foods that may
IV (Adults): GERD—40 mg once daily for 7– cause an increase in GI irritation.
10 days. Gastric hypersecretory conditions— ● Advise patient to report onset of black, tarry
80 mg q 12 hr (up to 240 mg/day). stools; diarrhea; or abdominal pain to health

care professional promptly.Availability
Delayed-release tablets: 20 mg, 40 mg. Evaluation/Desired Outcomes
Cost: 20 mg $353.61/90, 40 mg $351.97/90. ● Healing in patients with erosive esophagitis.
Powder for injection: 40 mg/vial. Therapy is continued for up to 8 wk.

NURSING IMPLICATIONS
paricalcitol, See VITAMIN D

Assessment COMPOUNDS.
● Assess patient routinely for epigastric or

abdominal pain and for frank or occult blood
in stool, emesis, or gastric aspirate.

paroxetine hydrochloride● Lab Test Considerations: May cause ab-
(par-ox-e-teen)normal liver function tests, including � AST,

ALT, alkaline phosphatase, and bilirubin. Paxil, Paxil CR
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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dose adjustment); History of seizures; History ofparoxetine mesylate
bipolar disorder; OB: Use during the first tri-Pexeva mester may be associated with an increased risk

Classification of cardiac malformations—consider fetal risk/
Therapeutic: antianxiety agents, antide- maternal benefit; use during third trimester may
pressants result in neonatal serotonin syndrome requiring
Pharmacologic: selective serotonin reup- prolonged hospitalization, respiratory and nu-
take inhibitors (SSRIs) tritional support; Lactation: Safety not estab-

lished; discontinue drug or bottle feed; Pedi:Pregnancy Category D
May � risk of suicide attempt/ideation espe-
cially during early treatment or dose adjustmentIndications
may be greater in children and adolescentsPaxil, Paxil CR, Pexeva. Major depressive disor-
(safety in children/adolescents not estab-der, panic disorder. Paxil, Pexeva. Obsessive
lished); Geri: Severe renal hepatic impairment;compulsive disorder (OCD), generalized anxie-
geriatric or debilitated patients (daily dosety disorder (GAD). Paxil, Paxil CRSocial anxiety
should not exceed 40 mg); History of mania/disorder. Paxil. Post-traumatic stress disorder
risk of suicide.(PTSD). Paxil CRPremenstrual dysphoric disor-

der (PMDD). Adverse Reactions/Side Effects
CNS: anxiety, dizziness, drowsiness, headache,Action
insomnia, weakness, agitation, amnesia, confu-Inhibits neuronal reuptake of serotonin in the
sion, emotional lability, hangover, impairedCNS, thus potentiating the activity of serotonin;
concentration, malaise, mental depression, sui-has little effect on norepinephrine or dopamine.
cidal behavior, syncope. EENT: blurred vision,Therapeutic Effects: Antidepressant action.
rhinitis. Resp: cough, pharyngitis, respiratoryDecreased frequency of panic attacks, OCD, or
disorders, yawning. CV: chest pain, edema, hy-anxiety. Improvement in manifestations of post-
pertension, palpitations, postural hypotension,traumatic stress disorder. Decreased dysphoria
tachycardia, vasodilation. GI: constipation, di-prior to menses.
arrhea, dry mouth, nausea, abdominal pain, de-

Pharmacokinetics creased appetite, dyspepsia, flatulence, in-
Absorption: Completely absorbed following creased appetite, taste disturbances, vomiting.
oral administration. Controlled-release tablets GU: ejaculatory disturbance, decreased libido,
are enteric-coated and control medication re- genital disorders, urinary disorders, urinary fre-
lease over 4–5 hr. quency. Derm: sweating, photosensitivity, pru-
Distribution: Widely distributed throughout ritus, rash. Metab: weight gain, weight loss.
body fluids and tissues, including the CNS; cross MS: back pain, myalgia, myopathy. Neuro: par-
the placenta and enter breast milk. esthesia, tremor. Misc: chills, fever.
Protein Binding: 95%. InteractionsMetabolism and Excretion: Highly metabo-

Drug-Drug: Serious, potentially fatal reactionslized by the liver (partly by P450 2D6 enzyme
(hyperthermia, rigidity, myoclonus, autonomicsystem); 2% excreted unchanged in urine.
instability, with fluctuating vital signs and ex-Half-life: 21 hr.
treme agitation, which may proceed to delirium
and coma) may occur with concurrent MAO in-TIME/ACTION PROFILE (antidepressant
hibitor therapy. MAO inhibitors should beaction)
stopped at least 14 days prior to paroxetine

ROUTE ONSET PEAK DURATION therapy. Paroxetine should be stopped at least
14 days prior to MAO inhibitor therapy. May �PO 1–4 wk unknown unknown
metabolism and � effects of certain drugs

Contraindications/Precautions that are metabolized by the liver, including
Contraindicated in: Hypersensitivity; Concur- other antidepressants, phenothiazines,
rent MAO inhibitor, thioridazine, or pimozide class IC antiarrhythmics, risperidone, ato-
therapy. moxetine, theophylline, procyclidine, and
Use Cautiously in: Risk of suicide (may � quinidine. Concurrent use should be under-
risk of suicide attempt/ taken with caution. Concurrent use with pimo-
ideation especially during early treatment or zide or thioridazine may � risk of QT inter-
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val prolongation and torsades de pointes. Post-traumatic Stress Disorder
Concurrent use is contraindicated. Cimetidine PO (Adults): 20 mg/day initially; may be � by
� blood levels. Phenobarbital and phenyt- 10 mg/day at weekly intervals (not to exceed 50
oin may � effectiveness. Concurrent use with mg/day).
alcohol is not recommended. May � the effec-

Premenstrual Dysphoric Disordertiveness of digoxin. May � risk of bleeding
PO (Adults): Controlled-release tablets—with warfarin, aspirin, or NSAIDs. Concur-
12.5 mg once daily throughout menstrual cyclerent use with 5-HT1 agonists (frovatriptan,
or during luteal phase of menstrual cycle only;naratriptan, rizatriptan, sumatriptan, zol-
may be � to 25 mg/day after one week.mitriptan), linezolid, lithium, or tramadol

may result in increased serotonin levels and Hepatic Impairment
lead to serotonin syndrome. PO (Adults): Severe hepatic impairment—
Drug-Natural Products: � risk of serotoner- 10 mg/day initially; may be slowly � (not to ex-
gic side effects including serotonin syndrome ceed 40 mg/day). Controlled-release tablets—

12.5 mg once daily initially; may be slowly �with St. John’s wort, SAMe, and tryptophan.
(not to exceed 50 mg/day).Route/Dosage
Renal Impairment

Depression PO (Adults): Severe renal impairment—10
PO (Adults): 20 mg as a single dose in the mg/day initially; may be slowly � (not to ex-
morning; may be � by 10 mg/day at weekly in- ceed 40 mg/day). Controlled-release tablets—
tervals (not to exceed 50 mg/day). Controlled- 12.5 mg once daily initially; may be slowly �

Prelease tablets—25 mg once daily initially. May increased (not to exceed 50 mg/day).
� at weekly intervals by 12.5 mg (not to exceed Availability (generic available)62.5 mg/day). Paroxetine hydrochloride tablets: 10 mg,
PO (Geriatric Patients or Debilitated Pa- 20 mg, 30 mg, 40 mg. Cost: Generic—10 mg
tients): 10 mg/day initially; may be slowly � $89.96/90, 20 mg $28.99/90, 30 mg $101.97/
(not to exceed 40 mg/day). Controlled-release 90, 40 mg $110.96/90. Paroxetine hydro-
tablets—12.5 mg once daily initially; may be chloride controlled-release tablets: 12.5
slowly � (not to exceed 50 mg/day). mg, 25 mg, 37.5 mg. Cost: 12.5 mg $297.99/

90, 25 mg $303.95/90, 37.5 mg $317.99/90.Obsessive-Compulsive Disorder
Paroxetine hydrochloride oral suspensionPO (Adults): 20 mg/day initially; � by 10 mg/
(orange flavor): 10 mg/5 ml. Cost: $166.90/day at weekly intervals up to 40 mg (not to ex-
250 ml. Paroxetine mesylate tablets: 10 mg,ceed 60 mg/day).
20 mg, 30 mg, 40 mg. Cost: 20 mg $352.95/90,

Panic Disorder 30 mg $256.21/90, 40 mg $383.97/90.
PO (Adults): 10 mg/day initially; � by 10 mg/

NURSING IMPLICATIONSday at weekly intervals up to 40 mg (not to ex-
ceed 60 mg/day). Controlled-release tablets— Assessment
12.5 mg/day initially; � by 12.5 mg/day at

● Monitor appetite and nutritional intake.
weekly intervals (not to exceed 75 mg/day). Weigh weekly. Notify health care professional

of continued weight loss. Adjust diet as toler-Social Anxiety Disorder
ated to support nutritional status.PO (Adults): 20 mg/day. Controlled-release

● Depression: Monitor mental status (orien-tablets—12.5 mg/day initially; may � by 12.5
tation, mood, behavior). Inform health caremg/day weekly intervals (not to exceed 37.5
professional if patient demonstrates signifi-mg/day).
cant increase in anxiety, nervousness, or in-

Generalized Anxiety Disorder somnia.
PO (Adults): 20 mg once daily initially; � by ● Assess for suicidal tendencies, especially dur-
10 mg/day at weekly intervals (not to exceed 50 ing early therapy. Restrict amount of drug
mg/day). available to patient.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● OCD: Assess patient for frequency of obses- ing other medications or herbal products
with paroxetine.sive-compulsive behaviors. Note degree to

● Inform patient that frequent mouth rinses,which these thoughts and behaviors interfere
good oral hygiene, and sugarless gum or can-with daily functioning.
dy may minimize dry mouth. Saliva substitute● Panic Attacks: Assess frequency and severity
may be used. Consult dentist if dry mouth per-of panic attacks.
sists for more than 2 wk.● Social Anxiety Disorder: Assess frequency

● Instruct female patient to inform health careand severity of episodes of anxiety.
professional if pregnancy is planned or sus-● Post-traumatic Stress Disorder: Assess
pected or if she is breastfeeding.manifestations of post-traumatic stress disor-

● Advise patient to notify health care profes-der periodically during therapy.
sional if headache, weakness, nausea, an-● Premenstrual Dysphoria: Assess symp-
orexia, anxiety, or insomnia persists.toms of premenstrual distress prior to and

● Emphasize the importance of follow-upduring therapy.
exams to monitor progress. Encourage pa-● Lab Test Considerations: Monitor CBC
tient participation in psychotherapy to im-and differential periodically during therapy.
prove coping skills.Report leukopenia or anemia.

● Refer patient to local support group.Potential Nursing Diagnoses
Evaluation/Desired OutcomesIneffective coping (Indications)
● Increased sense of well-being.Risk for injury (Side Effects)
● Renewed interest in surroundings. May re-

Implementation quire 1–4 wk of therapy to obtain antidepres-
● Do not confuse paroxetine (Paxil) with pacli- sant effects.

taxel (Taxol).
● Decrease in obsessive-compulsive behaviors.

● Paroxetine mesylate (Pexeva) cannot be sub-
● Decrease in frequency and severity of panic

stituted with paroxetine (Paxil or Paxil CR) or attacks.
generic paroxetine.

● Decrease in frequency and severity of epi-
● Periodically reassess dose and continued sodes of anxiety.

need for therapy.
● Improvement in manifestations of post-trau-

● PO: Administer as a single dose in the morn- matic stress disorder.
ing. May administer with food to minimize GI

● Decreased dysphoria prior to menses.
irritation.

● Tablets should be swallowed whole. Do not
crush, break, or chew. pegaspargase

● Taper to avoid potential withdrawal re- (peg-ass-par-jase)
actions. Oncaspar, PEG-L-asparaginase

Patient/Family Teaching Classification
● Instruct patient to take paroxetine as direct- Therapeutic: antineoplastics

ed. Take missed doses as soon as possible Pharmacologic: enzymes
and return to regular dosing schedule. Do not

Pregnancy Category Cdouble doses. Caution patient to consult
health care professional before discontinuing

Indicationsparoxetine. Daily doses should be decreased
Treatment (usually with other agents) of acuteslowly. Abrupt withdrawal may cause diz-
lymphoblastic leukemia (ALL) in patients whoziness, sensory disturbances, agitation, anxie-
have had a previous hypersensitivity reaction toty, nausea, and sweating.
native asparaginase.

● May cause drowsiness or dizziness. Caution
patient to avoid driving and other activities re- Action
quiring alertness until response to the drug is Consists of L-asparaginase bound to polyethyl-
known. ene glycol (PEG). This compound depletes as-

● Advise patient to avoid alcohol or other CNS- paragine, which leukemic cells cannot synthe-
depressant drugs during therapy and to con- size. Normal cells are able to produce their own
sult with health care professional before tak- asparagine and are less susceptible to the effects
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of asparaginase. Binding to PEG renders aspara- m2 q 14 days (usually in combination with other
ginase less antigenic and therefore less likely to agents).
induce hypersensitivity reactions. Therapeutic IM, IV (Children with Body Surface Area
Effects: Death of leukemic cells. <0.6 m2): 82.5 IU/kg q 14 days (usually in

combination with other agents).Pharmacokinetics
Absorption: IV administration results in com- Availability
plete bioavailability. Injection: 750 IU/ml.
Distribution: Unknown.

NURSING IMPLICATIONSMetabolism and Excretion: Metabolized by
serum proteases and in the reticuloendothelial Assessment
system.

● Assess patient for previous hypersensitivity
Half-life: 5.7 days (less in patients with previ- reactions to native L-asparaginase. Monitor
ous hypersensitivity to native L-asparaginase). for hypersensitivity reaction (urticaria, dia-

phoresis, facial swelling, joint pain, hypoten-TIME/ACTION PROFILE (hematologic
sion, bronchospasm). Epinephrine and re-effects)
suscitation equipment should be readily
available. Reaction may occur up to 2 hr afterROUTE ONSET PEAK DURATION
administration.IV rapid unknown 14 days

● Monitor for development of bone marrow de-
pression. Assess for fever, sore throat, andContraindications/Precautions
signs of infection. Monitor platelet countContraindicated in: Pancreatitis or history of

Pthroughout therapy. Assess for bleedingpancreatitis; History of previous hemorrhagic
(bleeding gums, bruising, petechiae, guaiacreaction to asparaginase therapy; Previous hy-
test stools, urine, and emesis). Avoid givingpersensitivity reactions to pegaspargase.
IM injections and taking rectal temperatures.Use Cautiously in: History of previous hyper-
Apply pressure to venipuncture sites for 10sensitivity reactions to other drugs; Patients with
min. Anemia may occur. Monitor for in-childbearing potential; OB: Pregnancy or lacta-
creased fatigue, dyspnea, and orthostatic hy-tion (safety not established).
potension.Adverse Reactions/Side Effects

● Monitor patient frequently for signs of pan-CNS: SEIZURES, headache, malaise. GI:
creatitis (nausea, vomiting, abdominal pain).PANCREATITIS, abdominal pain, abnormal liver

● Assess nausea, vomiting, and appetite. Weighfunction tests, anorexia, diarrhea, lip edema,
patient weekly. Prophylactic antiemetics maynausea, vomiting. Derm: jaundice. Endo: hy-
be used prior to administration.perglycemia. F and E: peripheral edema. He-

● Lab Test Considerations: Monitor CBCmat: decreased fibrinogen, disseminated intra-
prior to and periodically throughout therapy.vascular coagulation, hemolytic anemia,
May alter coagulation studies. Fibrinogenincreased thromboplastin, leukopenia, pancy-
may be decreased; PT and partial thrombo-topenia, thrombocytopenia. Local: injection
plastin time (PTT) may be �.site hypersensitivity, injection site pain, throm-

● Monitor serum amylase frequently to detectbosis. MS: arthralgia, myalgia, pain in extremi-
pancreatitis.ties. Neuro: paresthesia. Misc: chills, hyper-

● Monitor blood glucose; may cause hypergly-sensitivity reactions, night sweats.
cemia.

Interactions
● May cause elevated BUN and serum creat-

Drug-Drug: May alter response to anticoagu- inine.
lants or antiplatelet agents. May alter the re-

● Hepatotoxicity may be manifested by in-
sponse to other drugs that are metabolized creased AST, ALT, or bilirubin. Liver function
by the liver. tests usually return to normal after therapy.
Route/Dosage ● May cause � serum calcium.
IM, IV (Adults up to 21 yr, and Children ● May cause elevated serum and urine uric acid
with Body Surface Area ≥0.6 m2): 2500 IU/ and hyponatremia.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnoses ● Emphasize the need for periodic lab tests to
Risk for infection (Adverse Reactions) monitor for side effects.

Implementation Evaluation/Desired Outcomes
● Do not confuse pegaspargase with aspara- ● Improvement of hematologic status in pa-

ginase. tients with leukemia.
● IM is the preferred route because of a lower

incidence of adverse reactions.
pegfilgrastim● Solutions should be prepared in a biologic

cabinet. Wear gloves, gown, and mask while (peg-fil-gra-stim)
handling medication. Discard equipment in Neulasta
specially designated containers.

Classification
● IM: Limit single injection volume to 2 ml. If Therapeutic: colony-stimulating factors

volume of injection is >2 ml, use multiple in-
jection sites. Pregnancy Category C

IV Administration
Indications

● Intermittent Infusion: Diluent: Dilute
To decrease the incidence of infection (febrileeach dose in 100 ml of 0.9% NaCl or D5W. Do
neutropenia) in patients with nonmyeloid ma-not shake or agitate. Do not use if solution is
lignancies receiving myelosuppressive antineo-cloudy or has formed a precipitate
plastics associated with a high risk of febrile● Use only 1 dose per vial; do not re-enter the
neutropenia.vial. Discard unused portions.

● Keep refrigerated but do not freeze. Freezing Action
destroys activity but does not change the ap- Filgrastim is a glycoprotein that binds to and
pearance of pegaspargase. Rate: Administer stimulates neutrophils to divide and differenti-
over 1–2 hr via Y-site through an infusion that ate. Also activates mature neutrophils. Binding
is already running. to a polyethylene glycol molecule prolongs its

● Additive Incompatibility: Information un- effects. Therapeutic Effects: Decreased inci-
available. Do not admix with other medica- dence of infection in patients who are neutro-
tions or solutions. penic from chemotherapy.

Patient/Family Teaching Pharmacokinetics
● Inform patient of the possibility of hypersen- Absorption: Well absorbed following subcut

sitivity reactions, including anaphylaxis. administration.
● Advise patient that concurrent use of other Distribution: Unknown.

medications may increase the risk of bleeding Metabolism and Excretion: Unknown.
and the toxicity of pegaspargase. Consult Half-life: 15–80 hr.
health care professional before taking any
other medications, including OTC drugs. TIME/ACTION PROFILE

● Instruct patient to notify health care profes-
ROUTE ONSET PEAK DURATIONsional if abdominal pain, severe nausea and

vomiting, jaundice, fever, chills, sore throat, subcut unknown unknown unknown
bleeding or bruising, excess thirst or urina-

Contraindications/Precautionstion, or mouth sores occur. Caution patient to
Contraindicated in: Hypersensitivity to filgras-avoid crowds and persons with known infec-
tim or Escherichia coli-derived proteins.tions. Instruct patient to use soft toothbrush,
Use Cautiously in: Patients with sickle cell dis-electric razor, and to be especially careful to
ease (increased risk of sickle cell crisis); Con-avoid falls. Patients should also be cautioned
current use of lithium; Malignancy with myeloidnot to drink alcoholic beverages or take med-
characteristics; Pregnancy, lactation, or chil-ications containing aspirin or NSAIDs be-
dren (safety not established; 6 mg fixed dosecause these may precipitate gastric bleeding.
should not be used in infants, children, and● Instruct patient not to receive any vaccina-
smaller adolescents weighing <45 kg; use intions without advice of health care profes-
pregnancy only if potential benefits to mothersional. Advise parents that this may alter

child’s immunization schedule. justifies potential risk to the fetus).
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Adverse Reactions/Side Effects be allowed to reach room temperature for a
Resp: ADULT RESPIRATORY DISTRESS SYNDROME (ARDS). maximum of 48 hr, but protect from light.
GI: SPLENIC RUPTURE. Hemat: SICKLE CELL CRISIS, leu- ● Supplied in prefilled syringes. Following ad-
kocytosis. MS: medullary bone pain. Misc: al- ministration, activate UltraSafe Needle Guard
lergic reaction including ANAPHYLAXIS. to prevent needle sticks by placing hands be-

hind needle, grasping guard with one hand,Interactions
and sliding guard forward until needle isDrug-Drug: Simultaneous use with antineo-
completely covered and guard clicks intoplastics may have adverse effects on rapidly
place. If audible click is not heard, guard mayproliferating neutrophils; avoid use for 24 hr
not be completely activated. Dispose of bybefore and 24 hr following chemotherapy. Lith-
placing entire prefilled syringe with guardium may potentiate the release of neutrophils;
activated into puncture-proof container.concurrent use should be undertaken cau-

tiously. Patient/Family Teaching
● Advise patient to notify health care profes-Route/Dosage

sional immediately if signs of allergic reactionSubcut (Adults): 6 mg per chemotherapy cy-
(shortness of breath, hives, rash, pruritus, la-cle.
ryngeal edema) or signs of splenic ruptureAvailability
(left upper abdominal or shoulder tip pain)Solution for subcut injection: 6 mg/0.6 ml in
occur.prefilled syringes.

● Emphasize the importance of compliance
with therapy and regular monitoring of bloodNURSING IMPLICATIONS
counts. P

Assessment ● Home Care Issues: Instruct patient on cor-
● Assess patient for bone pain throughout ther- rect disposal technique for home administra-

apy. Pain is usually mild to moderate and tion. Caution patient not to reuse needle, sy-
controllable with nonopioid analgesics, but ringe, or drug product. Provide patient with a
may require opioid analgesics. puncture-proof container for disposal of pre-

● Assess patient periodically for signs of ARDS filled syringe.
(fever, lung infiltration, respiratory distress).

Evaluation/Desired OutcomesIf ARDS occurs, treat condition and discon-
● Decreased incidence of infection in patientstinue pegfilgrastim and/or withold until

who receive bone marrow–depressing anti-symptoms resolve.
neoplastics.

● Lab Test Considerations: Obtain CBC and
platelet count before chemotherapy. Monitor
hematocrit and platelet count regularly. peginterferon alpha-2b/2a, See

● May cause elevated LDH, alkaline phospha- INTERFERONS, ALFA.
tase, and uric acid.

Potential Nursing Diagnoses
Risk for infection (Indications) pemetrexed (pe-me-trex-ed)
Acute pain (Side Effects) Alimta
Implementation Classification
● Pegfilgrastim should not be administered be- Therapeutic: antineoplastics

tween 14 and 24 days after administration of Pharmacologic: antimetabolites, folate an-
cytotoxic chemotherapy. tagonists

● Keep patients with sickle cell disease receiv-
Pregnancy Category Ding pegfilgrastim well hydrated and monitor

for sickle cell crisis.
Indications● Subcut: Administer subcut once per chemo-
Malignant pleural mesothelioma (with cispla-therapy cycle. Do not administer solutions
tin) when tumor is unresectable or patient is notthat are discolored or contain particulate

matter. Do not shake. Store refrigerated; may a candidate for surgery. Local advanced or met-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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astatic non-small cell lung cancer in previously toxicities and neurotoxicity recommended.
Non–small cell lung cancer 500 mg/m2 on daytreated patients.
1 of each 21 day cycle (pretreatment with corti-Action
costeroids, folic acid and vitamin B12 recom-Disrupts folate dependent metabolic processes
mended). Dose adjustments for hematologic,involved in thymidine and purine synthesis. Con-
non-hematologic toxicities and neurotoxicityverted intracellularly to polyglutamate form
recommended.which increases duration of action. Therapeu-
Availabilitytic Effects: Decreases growth and spread of
Lyophilized powder for IV infusion: 500mesothelioma.
mg/vial.Pharmacokinetics

Absorption: IV administration results in com- NURSING IMPLICATIONS
plete bioavailability.

AssessmentDistribution: Unknown.
● Monitor for rash during therapy. Pretreat-Metabolism and Excretion: Minimal metabo-

ment with dexamethasone 4 mg orally twicelism; 70–90% excreted unchanged in urine.
daily the day before, the day of, and the day af-Half-life: 3.5 hr (normal renal function).
ter administration reduces incidence and se-

TIME/ACTION PROFILE (hematologic verity or reaction.
effects) ● Monitor for hematologic and GI (mucositis,

diarrhea) toxicities. If any Grade 3 or 4 toxic-
ROUTE ONSET PEAK DURATION ities, except mucositis or diarrhea, requiring
IV unknown 8–15 days 21 days hospitalization occur, decrease doses of

pemetrexed and cisplatin by 75%. If Grade 3
Contraindications/Precautions or 4 mucositis occurs decrease pemetrexed
Contraindicated in: Hypersensitivity; CCr <45 dose by 50% and cisplatin by 100% of previ-
ml/min; OB: Pregnancy, lactation. ous dose.
Use Cautiously in: Concurrent use of NSAIDs

● Monitor for bone marrow depression. Assess
(avoid those with short half-lives); CCr 45–80 for bleeding (bleeding gums, bruising, pete-
ml/min; Third space fluid accumulation (as- chiae, guaiac stools, urine, and emesis) and
cites, pleural effusions); consider drainage pri- avoid IM injections and taking rectal temper-
or to therapy; Hepatic impairment (dosage al- atures if platelet count is low. Apply pressure
teration recommended); Pedi: Children (safety to venipuncture sites for 10 min. Assess for
not established). signs of infection during neutropenia. Anemia

may occur; monitor for increased fatigue,Adverse Reactions/Side Effects
dyspnea, and orthostatic hypotension.Resp: pharyngitis. CV: chest pain. GI: constipa-

● Assess for neurotoxicity during therapy. Iftion, nausea, stomatitis, vomiting, anorexia, di-
Grade 0–1 neurotoxicity occurs, decreasearrhea, esophagitis, mouth pain. Derm: des-
pemetrexed and cisplatin doses by 100% ofquamation, rash. Hemat: anemia, leukopenia,
previous dose. If Grade 2 neurotoxicity oc-thrombocytopenia. Neuro: neuropathy. Misc:
curs, decrease pemetrexed dose by 100%fever, infection.
and cisplatin dose by 50% of previous dose. IfInteractions Grade 3 or 4 neurotoxicity occurs, discontin-

Drug-Drug: NSAIDs, especially those with ue therapy.
short half-lives, � blood levels and risk of tox-

● Lab Test Considerations: Monitor CBC
icity; avoid for 2 days before, day of and 2 days and platelet counts for nadir and recovery,
after treatment. Probenecid � blood levels. before each dose and on days 8 and 15 of
Concurrent use of nephrotoxic agents � risk each cycle and chemistry for renal and liver
of nephrotoxicity. functions periodically. May cause neutrope-
Route/Dosage nia, thrombocytopenia, leukopenia, and ane-
IV (Adults): Mesothelioma—500 mg/m2 on mia. A new cycle should not be started unless
day 1 of each 21 day cycle (with cisplatin); con- the ANC is at least 1500 cells/mm3, platelet
current hydration, folic acid, vitamin B12, pre- count is at least 100,000 cells/mm3, and cre-
treatment with dexamethasone required. Dose atinine clearance is at least 45 mL/min. If na-
adjustments for hematologic, non-hematologic dir of ANC is less than 500/mm3 and nadir of
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platelets are at least 50,000/mm3 decrease succinate, metoclopramide, morphine, pacli-
doses of pemetrexed and cisplatin by 75%. If taxel, potassium chloride, promethazine,
nadir of platelets is less than 50,000/mm3 re- ranitidine, sodium bicarbonate, ticarcillin/
gardless of ANC nadir decrease pemetrexed clavulanate, trimethoprim/sulfamethoxazole,
and cisplatin doses by 50%. vancomycin, vinblastine, vincristine, zi-

doudine.Potential Nursing Diagnoses
● Y-Site Incompatibility: amphotericin B,Risk for injury (Adverse Reactions)

cefazolin, cefotaxime, cefoxitin, ceftazidime,
Implementation chlorpromazine, ciprofloxacin, dobutamine,
● Pemetrexed should be administered under doxorubicin, doxycycline, droperidol, gem-

supervision of a physician experienced in the citabine, gentamicin, irinotecan, metronida-
use of chemotherapeutic agents. zole, mitoxantrone, nalbuphine, ondanse-

● Solution should be prepared in a biologic tron, prochlorperazine, tobramycin,
cabinet. Wear gloves, gown, and mask while topotecan.
handling medication. Discard equipment in

● Additive Incompatibility: Solutions con-designated containers. taining calcium, including Lactated Ringer’s
● To reduce toxicity, at least 5 mg of folic acid and Ringer’s solution.must be taken daily for 7 days preceding first

Patient/Family Teachingdose of pemetrexed and should continue dur-
● Emphasize the importance of taking prophy-ing and for 21 days after last dose. Patients

lactic folic acid and vitamin B12 to reducemust also receive an injection of vitamin B12

treatment-related hematologic and GI tox-1000 mcg during the week preceding first
icity.dose of permetrexed and every 3 cycles there- P

● OB: Advise patient to avoid becoming preg-after. Subsequent doses of vitamin B12 may be
nant during therapy. If pregnancy is plannedgiven on same day as pemetrexed.
or suspected notify health care professionalIV Administration
promptly.

● Intermittent Infusion: Calculate number of
Evaluation/Desired Outcomespemetrexed 500-mg vials needed; vials con-
● Decreased growth and spread of mesothelio-tain excess to facilitate delivery. Diluent:

ma or non-small cell lung cancer.Reconstitute 500 mg with 20 mL of preserva-
tive–free 0.9% NaCl for a solution containing
25 mg/mL. Swirl gently until powder is com-

penciclovirpletely dissolved. Solution is clear and color-
(pen-sye-kloe-veer)less to yellow or green-yellow. Do not admin-
Denavirister if discolored or containing particulate

matter. Dilute further to 100 mL with preser- Classification
vative–free 0.9% NaCl. Solution is stable at Therapeutic: antivirals (topical)
room temperature or if refrigerated for up to
24 hr. Rate: Administer over 10 min. Pregnancy Category B

● Y-Site Compatibility: acyclovir, amifostine,
amikacin, ampicillin, amipicillin/sulbactam, Indications
aztreonam, bumetanide, buprenorphine, bu- Recurrent herpes labialis (cold sores).
torphanol, carboplatin, ceftizoxime, ceftriax- Actionone, cefuroxime, cimetidine, cisplatin, clin-

Inhibits viral DNA synthesis and replication.damycin, cyclophosphamide, cytarabine,
Therapeutic Effects: Death of herpes virus.dexamethasone sodium phosphate, dexra-
Decreased lesion duration and pain. Activezoxane, diphenhydramine, docetaxel, dop-
against herpes viruses.amine, enalaprilat, famotidine, fluconazole,
Pharmacokineticsfluorouracil, ganciclovir, granisetron, halo-
Absorption: Not absorbed following topicalperidol, heparin, hydromoorphone, ifosfa-
use.mide, leucovorin, lorazepam, mannitol, mep-

eridine, mesna, methylprednisolone sodium Distribution: Unknown.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Converted intra- ● Advise patients that the additional use of OTC
cellularly to active triphosphate form; excreted creams, lotions, and ointments may delay
in urine. healing and may cause spreading of lesions.
Half-life: 2–2.5 hr. Evaluation/Desired Outcomes

● More rapid healing of lesions and relief ofTIME/ACTION PROFILE
pain in herpes labialis.

ROUTE ONSET PEAK DURATION

topical unknown unknown unknown
PENICILLINS (pen-i-sill-ins)

Contraindications/Precautions penicillin G
Contraindicated in: Hypersensitivity to penci- Pfizerpenclovir or other components of the formulation.

penicillin VUse Cautiously in: Pregnancy, lactation, or
�Apo-Pen VK, �Crystapen,children (safety not established).
�Novo-Pen-VK, �Nu-Pen-VK,Adverse Reactions/Side Effects
�Penicilline VCNS: headache. Local: application site reac-

tions. procaine penicillin G
WycillinInteractions

Drug-Drug: None significant. benzathine penicillin G
Bicillin L-A, PermapenRoute/Dosage

PO (Adults): Apply 1% cream q 2 hr for 4 days Classification
while awake. Therapeutic: anti-infectives

Pharmacologic: penicillinsAvailability
Cream: 1% in 2-g tubes.

Pregnancy Category B

NURSING IMPLICATIONS
Indications

Assessment Treatment of a wide variety of infections includ-
● Assess lesions prior to and daily during ing: Pneumococcal pneumonia, Streptococcal

therapy. pharyngitis, Syphilis, Gonorrhea strains. Treat-
Potential Nursing Diagnoses ment of enterococcal infections (requires the
Risk for impaired skin integrity (Indications) addition of an aminoglycoside). Prevention of
Risk for infection (Indications, Patient/Family rheumatic fever. Should not be used as a single
Teaching) agent to treat anthrax. Unlabeled uses: Treat-
Deficient knowledge, related to medication reg- ment of Lyme disease. Prevention of recurrent
imen (Patient/Family Teaching) Streptococal pneumoniae septicemia in chil-
Implementation dren with sickle-cell disease.
● Do not confuse Denavir (penciclovir) with in- Actiondinivir.

Bind to bacterial cell wall, resulting in cell
● Begin treatment as early as possible, during

death. Therapeutic Effects: Bactericidal ac-prodrome or when lesions appear.
tion against susceptible bacteria. Spectrum:

● Topical: Apply to lesions every 2 hr for 4
Active against: Most gram-positive organisms,days while awake.
including many streptococci (Streptococcus● Apply to lips and face only; avoid application
pneumoniae, group A beta-hemolytic strepto-to mucous membranes or near the eyes.
cocci), staphylococci (non–penicillinase-pro-Patient/Family Teaching
ducing strains) and Bacillus anthracis. Some

● Advise patient to apply medication exactly as
gram-negative organisms, such as Neisseriadirected for the full course of therapy. If a
meningitidis and Neisseria gonorrhoeae (onlydose is missed, apply as soon as possible but
penicillin susceptible strains). Some anaerobicnot just before next dose is due; do not dou-
bacteria and spirochetes including Borelliable doses. Penciclovir should not be used
burgdorferi.more frequently or longer than prescribed.
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Pharmacokinetics SITE. Misc: allergic reactions including ANAPHY-
Absorption: Variably absorbed from the GI LAXIS and SERUM SICKNESS, superinfection.
tract. Penicillin V—resists acid degradation in Interactions
the GI tract. Procaine and benzathine penicil- Drug-Drug: Penicillin may � effectiveness of
lin—IM absorption is delayed and prolonged oral contraceptive agents. Probenecid � re-
and results in sustained therapeutic blood nal excretion and � blood levels of penicillin
levels. (therapy may be combined for this purpose).
Distribution: Widely distributed, although CNS Neomycin may � absorption of penicillin V.
penetration is poor in the presence of unin- � elimination of methotrexate and � risk of
flamed meninges. Cross the placenta and enter serious toxicity.
breast milk.

Route/DosageMetabolism and Excretion: Minimally me-
tabolized by the liver, excreted mainly un- Penicillin G (aqueous)
changed by the kidneys. IM, IV (Adults): Most infections—1–5 mil-
Half-life: 30–60 min. lion units q 4–6 hr.

IM, IV (Children): 8333–16,667 units/kg q 4TIME/ACTION PROFILE (blood levels) hr; 12,550–25,000 units/kg q 6 hr; up to
250,000 units/kg/day in divided doses, some in-ROUTE ONSET PEAK DURATION
fections may require up to 300,000 units/kg/

penicillin V rapid 0.5–1 hr 4–6 hr day.PO
IV (Infants >7 days): 25,000 units/kg q 8 hr;penicillin G rapid 0.25–0.5 hr 4–6 hr
meningitis—50,000–75,000 units/kg q 6 hr.IM Pbenzathine delayed 12–24 hr 3 wk IV (Infants <7 days): 25,000 units/kg q 12 hr;

penicillin Streptococcus B meningitis—100,000–
IM 150,000 units/kg/day in divided doses.

procaine delayed 1–4 hr 12 hr
penicillin Penicillin V
IM PO (Adults and Children ≥12 yr): Most in-

penicillin G rapid end of in- 4–6 hr
fections—125–500 mg q 6–8 hr. RheumaticIV fusion
fever prevention—125–250 mg q 12 hr.
PO (Children <12 yr): Lyme disease—12.5Contraindications/Precautions
mg/kg q 6 hr (unlabeled); prevention of Strep-Contraindicated in: Previous hypersensitivity
tococcus pneumoniae sepsis in children withto penicillins (cross-sensitivity may exist with
sickle cell disease—125 mg twice daily.cephalosporins and other beta-lactams); Hy-

persensitivity to procaine or benzathine (pro- Benzathine Penicillin G
caine and benzathine preparations only); Some IM (Adults): Streptococcal infections/erysi-
products may contain tartrazine and should be peloid—1.2 million units single dose. Primary,
avoided in patients with known hypersensitivity. secondary, and early latent syphilis—2.4 mil-
Use Cautiously in: Geri: Geriatric patients lion units single dose. Tertiary and late latent
(consider decreased body mass, age-related de- syphilis (not neurosyphilis)—2.4 million
crease in renal/hepatic/cardiac function, inter- units once weekly for 3 wk. Prevention of rheu-
current diseases and drug therapy); Severe re- matic fever—1.2 million units q 3–4 wk.
nal insufficiency (dose reduction IM (Children >27 kg): Streptococcal infec-
recommended); OB: Pregnancy (although safe- tions/erysipeloid—900,000–1.2 million units
ty not established, has been used safely); Lacta- (single dose). Primary, secondary, and early
tion (safety not established). latent syphilis—up to 2.4 million units single
Adverse Reactions/Side Effects dose. Late latent or latent syphilis of undeter-
CNS: SEIZURES. GI: diarrhea, epigastric distress, mined duration—50,000 units/kg weekly for
nausea, vomiting, pseudomembranous colitis. 3 wk. Prevention of rheumatic fever—1.2
GU: interstitial nephritis. Derm: rashes, urti- million units q 2–3 wk.
caria. Hemat: eosinophilia, hemolytic anemia, IM (Children <27 kg): Streptococcal infec-
leukopenia. Local: pain at IM site, phlebitis AT IV tions/erysipeloid—300,000–600,000 units

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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single dose. Primary, secondary, and early la- ● Lab Test Considerations: May cause pos-
tent syphilis—up to 2.4 million units single itive direct Coombs’ test results.
dose. Late latent or latent syphilis of undeter- ● Hyperkalemia may develop after large doses
mined duration—50,000 units/kg weekly for of penicillin G potassium.
3 wk. Prevention of rheumatic fever—1.2 ● Monitor serum sodium concentrations in pa-
million units q 2–3 wk. tient with hypertension or CHF. Hypernatre-

mia may develop after large doses of penicil-Procaine Penicillin G
lin sodium.IM (Adults): Moderate or severe infec-

● May cause � AST, ALT, LDH, and serum al-tions—600,000–1.2 million units/day as a sin- kaline phosphatase concentrations.gle dose or in 2 divided doses. Neurosyphilis—
● May cause leukopenia and neutropenia, es-2.4 million units/day with 500 mg probenecid pecially with prolonged therapy or hepaticPO 4 times daily for 10–14 days. impairment.IM (Children): Congenital syphilis—50,000
Potential Nursing Diagnosesunits/kg/day for 10–14 days.
Risk for infection (Indications, Side Effects)Availability
Noncompliance (Patient/Family Teaching)

Penicillin G Potassium
ImplementationPowder for injection: 5 million units/vial, 20
● Do not confuse penicillin with penicillamine.million units/vial. Premixed (frozen) solu-

Do not confuse penicillin G aqueous (potassi-tion for injection: 1 million units/50 ml, 2
um or sodium salt) with penicillin G pro-million units/50 ml, 3 million units/50 ml.
caine.

Penicillin G Sodium
● PO: Administer around the clock. Penicillin V

Powder for injection: 5 million units/vial. may be administered without regard for
Penicillin V Potassium meals.
Tablets: 250 mg, 500 mg. Oral solution: 125 ● Use calibrated measuring device for liquid
mg/5 ml, 250 mg/5 ml. preparations. Solution is stable for 14 days if

refrigerated.Procaine Penicillin G
● IM: Reconstitute according to manufactur-Suspension for IM injection: 600,000 units/

ml in 1-ml and 2-ml prefilled syringes. er’s directions with sterile water for injection,
D5W, or 0.9% NaCl.Benzathine Penicillin G

● IM: Shake medication well before injection.Suspension for IM injection: 600,000 units/
Inject penicillin deep into a well-developedml in 1-, 2-, and 4-ml prefilled syringes.
muscle mass at a slow, consistent rate to pre-
vent blockage of the needle. Massage well.NURSING IMPLICATIONS
Accidental injury near or into a nerve can re-

Assessment sult in severe pain and dysfunction.
● Assess for infection (vital signs; appearance

● Penicillin G potassium or sodium may be di-
of wound, sputum, urine, and stool; WBC) at luted with lidocaine (without epinephrine)
beginning of and during therapy. 1% or 2% to minimize pain from IM in-

● Obtain a history to determine previous use of jection.
and reactions to penicillins, cephalosporins,

● Never give penicillin G benzathine or penicil-
or other beta-lactam antibiotics. Persons with lin G procaine suspensions IV. May cause em-
a negative history of penicillin sensitivity may bolism or toxic reactions.
still have an allergic response.

IV Administration
● Obtain specimens for culture and sensitivity

● IV: Change IV sites every 48 hr to preventbefore initiating therapy. First dose may be
phlebitisgiven before receiving results.

● Administer slowly and observe patient closely● Observe patient for signs and symptoms of
for signs of hypersensitivity.anaphylaxis (rash, pruritus, laryngeal edema,

● Intermittent Infusion: Diluent: Doses ofwheezing). Discontinue drug and health care
3 million units or less should be diluted in atprofessional immediately if these symptoms
least 50 ml of D5W or 0.9% NaCl; doses ofoccur. Keep epinephrine, an antihistamine,
more than 3 million units should be dilutedand resuscitation equipment close by in case

of an anaphylactic reaction. with 100 ml. Concentration: 100,000–
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500,000 units/ml (50,000 units/ml in neo- ● Patient with an allergy to penicillin should be
nates). Rate: Infuse over 1–2 hr in adults or instructed to always carry an identification
15–30 min in children. card with this information.

● Continuous Infusion: Doses of 10 million Evaluation/Desired Outcomes
units or more may be diluted in 1 or 2 L.

● Resolution of signs and symptoms of infec-
Rate: Infuse over 24 hr. tion. Length of time for complete resolution

depends on the organism and site of in-Penicillin G Potassium
fection.

● Y-Site Compatibility: acyclovir, amiodar-
one, cyclophosphamide, diltiazem, enalapri-
lat, esmolol, fluconazole, foscarnet, heparin, PENICILLINS, PENICILLINASE
hydromorphone, labetalol, magnesium sul- RESISTANTfate, meperidine, morphine, nicardipine,

cloxacillin (klox-a-sill-in)perphenazine, potassium chloride, tacroli-
mus, theophylline, verapamil, vitamin B com- �Apo-Cloxi, Cloxapen, �Novo-
plex with C. Cloxin, �Nu-Cloxi

● Y-Site Incompatibility: If aminoglycosides dicloxacillin (dye-klox-a-sill-in)and penicillins must be administered concur-
nafcillin (naf-sill-in)rently, administer in separate sites at least 1

hr apart. oxacillin (ox-a-sill-in)
● Additive Incompatibility: Incompatible Bactocillwith aminoglycosides; do not admix.

PClassification
Penicillin G Sodium Therapeutic: anti-infectives

Pharmacologic: penicillinase–resistant● Y-Site Compatibility: levofloxacin.
penicillins● Y-Site Incompatibility: If aminoglycosides

and penicillins must be administered concur- Pregnancy Category B
rently, administer in separate sites at least 1
hr apart. Indications

● Additive Incompatibility: Incompatible
Treatment of the following infections due towith aminoglycosides; do not admix.
penicillinase-producing staphylococci: Respira-

Patient/Family Teaching tory tract infections, Sinusitis, Skin and skin
● Instruct patient to take medication around structure infections. Dicloxacillin: Osteomyel-

the clock and to finish drug completely as di- itis. Nafcillin, oxacillin: Are also used to treat:
rected, even if feeling better. Advise patient Bone and joint infections, Urinary tract infec-
that sharing this medication may be dan- tions, Endocarditis, Septicemia, Meningitis.
gerous.

Action
● Advise patient to report signs of superinfec-

Bind to bacterial cell wall, leading to cell death.tion (black, furry overgrowth on tongue; vagi-
Not inactivated by penicillinase enzymes. Ther-nal itching or discharge; loose or foul-smell-
apeutic Effects: Bactericidal action. Spec-ing stools) and allergy.
trum: Active against most gram-positive aerobic

● Instruct patient to notify health care profes-
cocci but less so than penicillin. Spectrum issional if fever and diarrhea develop, especial-
notable for activity against: Penicillinase-pro-ly if stool contains blood, pus, or mucus. Ad-
ducing strains of Staphylococcus aureus,vise patient not to treat diarrhea without
Staphylococcus epidermidis. Not active againstconsulting health care professional.
methicillin-resistant staphylococci.

● Instruct patient to notify health care profes-
sional if symptoms do not improve. Pharmacokinetics

● Advise patient taking oral contraceptives to Absorption: Cloxacillin—Moderately ab-
use an additional nonhormonal method of sorbed (50%) following oral administration.
contraception during therapy with penicillin Dicloxacillin—Rapidly but incompletely (35–
and until next menstrual period. 76%) absorbed from the GI tract. Nafcillin and

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactionsoxacillin—Completely absorbed following IV
Drug-Drug: Probenecid � renal excretionadministration; well absorbed from IM sites.
and � blood levels (treatment may be com-Distribution: Widely distributed; penetration
bined for this purpose). May � effectiveness ofinto CSF is minimal, but sufficient in the pres-
oral contraceptive agents. May � elimina-ence of inflamed meninges; cross the placenta
tion of methotrexate and � risk of seriousand enter breast milk.
toxicity.Metabolism and Excretion: Cloxacillin—
Route/DosageSome metabolism by the liver (9–22%) and

some renal excretion of unchanged drug (30– Cloxacillin
45%). Dicloxacillin—Some metabolism by the

PO (Adults): 250–500 mg q 6 hr.liver (6–10%) and some renal excretion of un-
PO (Children >1 mo): 12.5–25 mg/kg q 6 hrchanged drug (60%); small amounts eliminated
up to a maximum of 4 g/day.in the feces via the bile. Nafcillin, oxacillin—

Partially metabolized by the liver (nafcillin 60%, Dicloxacillin
oxacillin 49%), partially excreted unchanged by PO (Adults and Children ≥40 kg): 125–250
the kidneys. mg q 6 hr (up to 2 g/day).
Half-life: Cloxacillin and dicloxacillin— PO (Children <40 kg): 6.25–12.5 mg/kg q 6
0.5–1.1 hr (� in severe hepatic and renal dys- hr; (up to 12.25 mg/kg q 6 hr has been used for
function); nafcillin—Neonates: 1–5 hr; Chil- osteomyelitis), maximum: 2 g/day.
dren 1 month–14 yr: 0.75–1.9 hr; Adults: 0.5– Nafcillin
1.5 hr (� in renal impairment); oxacillin—

IM (Adults): 500-mg q 4–6 hr.Neonates: 1.6 hr; Children up to 2 yr: 0.9–1.8
IM, IV (Children and Infants): 50–200 mg/hr; Adults: 0.3–0.8 hr (� in severe hepatic im-
kg/day divided q 4–6 hr, maximum: 12 g/day.pairment). IM, IV (Neonates 0–4 weeks, <1200 g): 25
mg/kg q 12 hr.TIME/ACTION PROFILE (blood levels)
IM, IV (Neonates 1.2–2 kg):—25 mg/kg q
12 hr for the first 7 days of life, then 25 mg/kg qROUTE ONSET PEAK DURATION
8 hr.cloxacillin 30 min 30–120 min 6 hr
IM, IV (Neonates >2 kg):—25 mg/kg q 8 hrPO

dicloxacillin 30 min 30–120 min 6 hr for the first 7 days of life, then 25 mg/kg q 6 hr.
PO IV (Adults): 500–2000 mg q 4–6 hr.

nafcillin IM 30 min 60–120 min 4–6 hr
nafcillin IV rapid end of in- 4–6 hr Oxacillin

fusion IM, IV (Adults and Children ≥40 kg): 250–oxacillin IM rapid 30 min 4–6 hr
2000 mg q 4–6 hr (up to 12 g/day).oxacillin IV rapid end of in- 4–6 hr
IM, IV (Children <40 kg): 100–200 mg/kg/fusion
day divided q 4–6 hr, maximum: 12 g/day.

Contraindications/Precautions IM, IV (Neonates <1200 g):—25 mg/kg q
Contraindicated in: Hypersensitivity to peni- 12 hr.
cillins (cross-sensitivity with cephalosporins IM, IV (Neonates ≥2 kg):—25 mg/kg q 8 hr

for the first 7 days of life, then 25 mg/kg q 6 hr.may exist).
IM, IV (Neonates 1.2–2 kg):—25 mg/kg qUse Cautiously in: Severe renal or hepatic im-
12 hr for the first 7 days of life, then 25 mg/kg qpairment; OB: Pregnancy or lactation (safety not
8 hr.established).
AvailabilityAdverse Reactions/Side Effects
CloxacillinCNS: SEIZURES (high doses). GI: PSEUDOMEMBRANOUS
Capsules: 250 mg, 500 mg. Oral solution:COLITIS, diarrhea, nausea, vomiting, drug-in-
125 mg/5 ml. Powder for injection: �500-duced hepatitis. GU: interstitial nephritis.
mg vial, �1-g vial, �2-g vial.Derm: rashes, urticaria. Hemat: eosinophilia,

leukopenia. Local: pain at IM sites, phlebitis at Dicloxacillin
IV sites. Misc: allergic reactions including ANA- Capsules: 250 mg, 500 mg. Oral suspension:
PHYLAXIS and SERUM SICKNESS, superinfection. 62.5 mg/5 ml.
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Nafcillin Nafcillin
Powder for injection: 500-mg vial, 1-g vial, 2- IV Administration
g vial, 10-g vial.

● IV, IM: To reconstitute, add 3.4 ml to each 1-
Oxacillin g vial or 6.8 ml to each 2-g vial, for a concen-
Powder for injection: 250-mg vial, 500-mg tration of 250 mg/ml. Stable for 2–7 days if
vial, 1-g vial, 2-g vial, 4-g vial, 10-g vial. refrigerated.

● Direct IV: Diluent: Dilute reconstituted so-
NURSING IMPLICATIONS lution with 15–30 ml of sterile water, 0.45%

NaCl, or 0.9% NaCl for injection. Concen-Assessment
tration: 100 mg/ml. Rate: Administer over

● Assess patient for infection (vital signs; ap-
5–10 min.pearance of wound, sputum, urine, and stool;

● Intermittent Infusion: Diluent: DiluteWBC) at beginning of and throughout
with sterile water for injection, 0.9% NaCl,therapy.
D5W, D10W, D5/0.25% NaCl, D5/0.45%

● Obtain a history before initiating therapy to
NaCl, D5/0.9% NaCl, D5/LR, Ringer’s or LR.determine previous use of and reactions to
Stable for 24 hr at room temperature, 96 hr ifpenicillins, cephalosporins, or other beta-
refrigerated. Concentration: 2–40 mg/ml.lactam antibiotics. Persons with a negative
Rate: Infuse over at least 30–60 min to avoidhistory of penicillin sensitivity may still have
vein irritation.an allergic response.

● Y-Site Compatibility: acyclovir, atropine,
● Obtain specimens for culture and sensitivity

cyclophosphamide, diazepam, enalaprilat,prior to initiating therapy. First dose may be
esmolol, famotidine, fentanyl, fluconazole, Pgiven before receiving results.
foscarnet, heparin, hydromorphone, magne-

● Observe patient for signs and symptoms of
sium sulfate, morphine, nicardipine, perphe-anaphylaxis (rash, pruritus, laryngeal edema,
nazine, propofol, theophylline, zidovudine.wheezing, abdominal pain). Discontinue the

● Y-Site Incompatibility: droperidol, insu-drug and notify the physician or other health
lin, labetalol, midazolam, nalbuphine, penta-care professional immediately if these occur.
zocine, verapamil. If penicillins and amino-Keep epinephrine, an antihistamine, and re-
glycosides must be administeredsuscitation equipment close by in the event of
concurrently, administer at separate sites.an anaphylactic reaction.

● Assess vein for signs of irritation and phlebi- Oxacillin
tis. Change IV site every 48 hr to prevent IV Administrationphlebitis.

● IV, IM: To reconstitute for IM or IV use, add
● Lab Test Considerations: May cause leu-

1.4 ml of sterile water for injection to eachkopenia and neutropenia, especially with
250-mg vial, 2.7 ml to each 500-mg vial, 5.7prolonged therapy or hepatic impairment.
ml to each 1-g vial, 11.5 ml to each 2-g vial,

● May cause positive direct Coombs’ test result.
and 23 ml to each 4-g vial, for a concentra-

● May cause � AST, ALT, LDH, and serum al-
tion of 250 mg/1.5 ml. Stable for 3 days atkaline phosphatase concentrations.
room temperature or 7 days if refrigerated.

Potential Nursing Diagnoses
● Direct IV: Diluent: Further dilute each re-

Risk for infection (Indications, Side Effects) constituted 250-mg or 500-mg vial with 5 ml
Noncompliance (Patient/Family Teaching) of sterile water or 0.9% NaCl for injection, 10
Implementation ml for each 1-g vial, 20 ml for each 2-g vial,
● PO: Administer around the clock on an emp- and 40 ml for each 4-g vial. Concentra-

ty stomach at least 1 hr before or 2 hr after tion: 100 mg/ml. Rate: Administer slowly
meals. Take with a full glass of water; acidic over 10 min.
juices may decrease absorption of penicillins. ● Intermittent Infusion: Diluent: Dilute

● Use calibrated measuring device for liquid with 0.9% NaCl, D5W, D5/0.9% NaCl, or LR.
preparations. Shake well. Solution is stable Concentration: 0.5–40 mg/ml. Rate: May
for 14 days if refrigerated. be infused for up to 6 hr.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action● Y-Site Compatibility: acyclovir, cyclophos-
Appears to disrupt DNA or RNA synthesis in pro-phamide, diltiazem, doxapram, famotidine,
tozoa. Also has a direct toxic effect on pancreat-fluconazole, foscarnet, heparin, hydrocorti-
ic islet cells. Therapeutic Effects: Death ofsone sodium succinate, hydromorphone, la-
susceptible protozoa.betalol, levofloxacin, magnesium sulfate,

meperidine, methotrexate, milrinone, mor- Pharmacokinetics
phine, perphenazine, potassium chloride, ta- Absorption: Minimal systemic absorption oc-
crolimus, vitamin B complex with C, zido- curs following inhalation.
vudine. Distribution: Widely and extensively distribut-

● Y-Site Incompatibility: sodium bicarbon- ed but does not cross the blood-brain barrier.
ate, verapamil. If penicillins and aminoglyco- Concentrates in liver, kidneys, lungs, and
sides must be administered concurrently, spleen, with prolonged storage in some tissues.

Metabolism and Excretion: 1–30% excretedadminister at separate sites.
unchanged by the kidneys. Remainder of meta-Patient/Family Teaching
bolic fate unknown.

● Instruct patient to take medication around
Half-life: 6.4–9.4 hr (increased in renal im-the clock and to finish the drug completely as
pairment).directed, even if feeling better. Missed doses

should be taken as soon as remembered. Ad- TIME/ACTION PROFILE (blood levels)
vise patient that sharing of this medication

ROUTE ONSET PEAK DURATIONmay be dangerous.
● Advise patient to report signs of superinfec- IV unknown end of in- 24 hr

fusiontion (black, furry overgrowth on the tongue;
Inhaln unknown unknown unknownvaginal itching or discharge; loose or foul-

smelling stools) and allergy. Contraindications/Precautions
● Instruct patient to notify health care profes- Contraindicated in: History of previous ana-sional if fever and diarrhea develop, especial- phylactic reaction to pentamidine.ly if stool contains blood, pus, or mucus. Ad- Use Cautiously in: Hypotension; Hyperten-

vise patient not to treat diarrhea without sion; Hypoglycemia; Hyperglycemia; Hypocalce-
consulting health care professional. mia; Leukopenia; Thrombocytopenia; Anemia;

● Instruct patient to notify health care profes- Renal impairment (dose reduction required);
sional if symptoms do not improve. Diabetes mellitus; Liver impairment; Cardiovas-

Evaluation/Desired Outcomes cular disease; Bone marrow depression, previ-
ous antineoplastic therapy, or radiation therapy;● Resolution of the signs and symptoms of in-
OB: Pregnancy or lactation (safety not estab-fection. Length of time for complete resolu-
lished during pregnancy; breastfeeding not rec-tion depends on the organism and site of in-
ommended).fection.
Adverse Reactions/Side Effects
For parenteral form, unless otherwise indi-pentamidine (pen-tam-i-deen) cated.NebuPent, Pentam 300, �Penta- CNS: anxiety, headache, confusion, dizziness,

carinat, �Pneumopent hallucinations. EENT: inhalation— burning in
throat. Resp: inhalation— bronchospasm,Classification
cough. CV: ARRHYTHMIAS, HYPOTENSION. GI: PANCREATI-Therapeutic: antiprotozoals
TIS, abdominal pain, anorexia, drug-induced

Pregnancy Category C hepatitis, nausea, unpleasant metallic taste,
vomiting. GU: nephrotoxicity. Derm: pallor,

Indications rash. Endo: HYPOGLYCEMIA, hyperglycemia. F and
IV: Treatment of Pneumocystis carinii pneu- E: hyperkalemia, hypocalcemia. Hemat: ane-
monia (PCP). Inhaln: Prevention of PCP in mia, leukopenia, thrombocytopenia. Local:
AIDS or HIV-positive patients who have had PCP IV:—phlebitis, pruritus, urticaria at IV site.
or who have a peripheral CD4 lymphocyte count IM:—sterile abscesses at IM sites. Misc: aller-
of ≤200/mm3. Unlabeled uses: Inhaln: Treat- gic reactions including ANAPHYLAXIS, STEVENS-JOHN-
ment of PCP. SON SYNDROME, chills, fever.
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Interactions ache; increased hunger; nausea; ner-
Interactions listed for parenteral administration vousness; shakiness) and hyperglycemia
Drug-Drug: Concurrent use with erythromy- (drowsiness; flushed, dry skin; fruit-like
cin IV may � risk of potentially fatal arrhyth- breath odor; increased thirst; increased uri-
mias. Additive nephrotoxicity with other neph- nation; loss of appetite), which may occur up
rotoxic agents, including aminoglycosides, to several months after therapy is discon-
amphotericin B, and vancomycin. Additive tinued.
bone marrow depression with antineoplastics ● Pulse and ECG should be monitored prior to
or previous radiation therapy. � risk of pan- and periodically during course of therapy. Fa-
creatitis with didanosine. � risk of nephro- talities due to cardiac arrhythmias, tachycar-
toxicity, hypocalcemia, and hypomagnesemia dia, and cardiotoxicity have been reported.
with foscarnet. ● Inhaln: A tuberculin skin test, chest x-ray,

and sputum culture should be performed pri-Route/Dosage
or to administration to rule out tuberculosis.IV (Adults and Children): 4 mg/kg once daily

● Lab Test Considerations: IM, IV—Moni-for 14–21 days (longer treatment may be re-
tor blood glucose concentrations prior to,quired in AIDS patients; some patients may re-
daily during, and for several months follow-spond to 3 mg/kg/day).
ing therapy. Severe hypoglycemia and perma-Inhaln (Adults): NebuPent, Pentacarinat—
nent diabetes mellitus have occurred.300 mg q 4 wk, using a Respirgard II jet nebuliz-

● Monitor BUN and serum creatinine prior toer (150 mg q 2 wk has also been used). Pneu-
and daily during therapy to monitor for neph-mopent—60 mg q 24–72 hr for 5 doses over a
rotoxicity. Concentrations may be �.2-wk period, then q 2 wk using a Fisoneb ultra- P

● Monitor CBC and platelet count prior to andsonic nebulizer.
every 3 days during therapy. Pentamidine mayInhaln (Children >5 yr): NebuPent, Penta-
cause leukopenia, anemia, and thrombocy-carinat—300 mg q 4 wk, using a Respirgard II
topenia.jet nebulizer (for patients who cannot tolerate

● May cause � serum bilirubin, alkaline phos-trimethoprim/sulfamethoxazole; unlabeled).
phatase, AST, and ALT concentrations. Moni-Availability (generic available) tor liver function tests prior to and every 3Injection: 300 mg/vial. Solution for aerosol days during therapy.use (NebuPent, Pentacarinat): 300 mg/vial.

● Monitor serum calcium and magnesium con-Solution for aerosol use (Pneumopent):
centrations prior to and every 3 days during

�60 mg/vial.
therapy; may cause hypocalcemia and hypo-
magnesemia.NURSING IMPLICATIONS

● May cause � serum potassium concen-
Assessment trations.
● Assess patient for infection (vital signs, spu- Potential Nursing Diagnosestum, WBC) and monitor respiratory status Risk for infection (Indications, Side Effects)(rate, character, lung sounds, dyspnea, spu-

Implementationtum) at beginning of and throughout therapy.
● Pentamidine must be given on a regular● Obtain specimens for culture and sensitivity

schedule for the full course of therapy.prior to initiating therapy. First dose may be
Administer missed doses as soon as remem-given before receiving results.
bered. If almost time for the next dose, skip● IV, IM: Monitor blood pressure frequently
the missed dose and return to the regularduring and following IM or IV administration
schedule. Do not double doses.of pentamidine. Patient should be lying down

● IM: Dilute 300 mg of pentamidine with 3 mlduring administration. Sudden, severe hypo-
of sterile water for injection for a concentra-tension may occur following a single dose.
tion of 100 mg/ml. IM administration shouldResuscitation equipment should be immedi-
be used only for patients with adequate mus-ately available.
cle mass and given deep IM via Z-track tech-● Assess patient for signs of hypoglycemia (anx-

iety; chills; diaphoresis; cold, pale skin; head- nique. May cause sterile abscesses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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IV Administration ● IV: Instruct patient to notify health care pro-
fessional promptly if fever; sore throat; signs● Intermittent Infusion: Diluent: To re-
of infection; bleeding of gums; unusual bruis-constitute, add 3–5 ml of sterile water for in-
ing; petechiae; or blood in stool, urine, orjection or D5W to each 300-mg vial for a con-
emesis occurs. Caution patient to avoidcentration of 100, 75, or 60 mg/ml,
crowds and persons with known infections.respectively. Withdraw dose and dilute fur-
Instruct patient to use soft toothbrush andther in 50–250 ml of D5W. Solution is stable
electric razor and to avoid falls. Patientfor 48 hr at room temperature. Discard un-
should not be given IM injections or rectalused portions. Concentration: Not to ex-
thermometers. Patient should be cautionedceed 6 mg/ml for administration. Rate:

Administer slowly over 1–2 hr. not to drink alcoholic beverages or take med-
● Y-Site Compatibility: diltiazem, zido- ication containing aspirin or NSAIDs, as these

vudine. may precipitate gastric bleeding.
● Y-Site Incompatibility: aldesleukin, cefa- ● Caution patient to make position changes

zolin, cefotaxime, cefoxitin, ceftazidime, cef- slowly to minimize orthostatic hypotension.
triaxone, fluconazole, foscarnet, lansopra- ● Inhaln: Advise patient that an unpleasant
zole, linezolid. Inhaln: If using inhalation metallic taste may occur with pentamidine
bronchodilator, administer bronchodilator administration but is not significant.
5–10 min prior to pentamidine adminis- ● Inform patients who continue to smoke that
tration. bronchospasm and coughing during therapy

● Administer in a well-ventilated area. are more likely.
● Administration with patient in supine or re-

Evaluation/Desired Outcomescumbent position appears to provide a more
● Prevention or resolution of the signs anduniform distribution of pentamidine.

symptoms of PCP in HIV-positive patients.
● NebuPent or Pentacarinat: Dilute 300 or

600 mg (for prophylaxis or treatment, re-
HIGH ALERTspectively) in 6 ml of sterile water for injec-

tion. Place reconstituted solution into Respir- pentazocine (pen-taz-oh-seen)gard II nebulizer. Do not dilute with 0.9% Talwin, Talwin NXNaCl or admix with other medications, as so-
lution will form a precipitate. Do not use Res- Classification

Therapeutic: opioid analgesicspirgard II nebulizer for other medications.
Pharmacologic: opioid agonists/antag-● Administer inhalation dose through nebulizer
onistsuntil chamber is empty, approximately 30–45

min. Schedule IV
● Pneumopent: Remove rubber stopper and

set upside down on a clean surface for use Pregnancy Category C
later. Add 3–5 ml of sterile water for inhala-
tion or preservative-free water for injection to Indications
vial and replace rubber stopper. Do not use Moderate to severe pain. Also used for: Analge-
tap water or 0.9% NaCl. Powder should dis- sia during labor; Sedation prior to surgery; Sup-
solve immediately; if not, shake gently to mix. plemention in balanced anesthesia.
Solution should be clear and colorless; do

Actionnot use if cloudy. Solution is stable for 24 hr
Binds to opiate receptors in the CNS. Alters per-at room temperature or 48 hr if refrigerated.
ception of and response to painful stimuli, whilePlace entire reconstituted contents into Fiso-
producing generalized CNS depression. Hasneb ultrasonic nebulizer.
partial antagonist properties, which may result● Administer with the flow rate of the nebulizer
in opioid withdrawal in physically dependentat the midflow mark over approximately 15
patients. Therapeutic Effects: Decrease inmin until the chamber is empty.
moderate to severe pain.Patient/Family Teaching
Pharmacokinetics● Inform patient of the importance of complet-
Absorption: Well absorbed following oral, IM,ing the full course of pentamidine therapy,

even if feeling better. and subcut administration. Small amount (0.5
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mg) of naloxone in tablets included to prevent depression with alcohol, antihistamines, and
parenteral abuse. sedative/hypnotics. May precipitate with-
Distribution: Widely distributed. Crosses the drawal in patients who are physically dependent
placenta. on opioid analgesic agonists. May � anal-
Metabolism and Excretion: Mostly metabo- gesic effects of other opioids.
lized by the liver. Small amounts excreted un- Drug-Natural Products: Concomitant use of
changed by the kidneys. kava kava, valerian, or chamomile can �
Half-life: 2–3 hr. CNS depression.

Route/DosageTIME/ACTION PROFILE (analgesia)
PO (Adults): 50–100 mg q 3–4 hr (not to ex-
ceed 600 mg/day).ROUTE ONSET PEAK DURATION
Subcut, IV, IM (Adults): 30 mg q 3–4 hr (notPO 15–30 min 60–90 min 3 hr
to exceed 30 mg/dose IV or 60 mg/dose IM orIM, subcut 15–20 min 30–60 min 2–3 hr
subcut; not to exceed 360 mg/day subcut, IV, orIV 2–3 min 15–30 min 2–3 hr
IM). Obstetrical use—20 mg IV or 30 mg IM

Contraindications/Precautions when contractions become regular, may repeat
Contraindicated in: Hypersensitivity; Patients q 2–3 hr for 2–3 doses.
who are physically dependent on opioids (may Availabilityprecipitate withdrawal). Tablets: 50 mg (with 0.5 mg naloxone), �50Use Cautiously in: Head trauma; History of mg. Injection: 30 mg/ml. In combinationdrug abuse; Increased intracranial pressure; with: acetaminophen (Talacen) or aspirinSevere renal, hepatic, or pulmonary disease; (Talwin compound). See Appendix B. PHypothyroidism; Adrenal insufficiency; Alcohol-
ism; Debilitated patients or patients with severe NURSING IMPLICATIONS
liver impairment (dose reduction recommend-

Assessmented); Geri: Appears on Beers list and is associ-
● Assess type, location, and intensity of painated with increase risk of falls. Geriatric patients

prior to and 1 hr following PO, subcut, or IMare more susceptible to adverse CNS effects;
and 15–30 min (peak) following IV adminis-dose reduction recommended; Undiagnosed
tration. When titrating opioid doses, in-abdominal pain; Prostatic hyperplasia; Patients
creases of 25–50% should be administeredwho have recently received opioid agonists; OB:
until there is either a 50% reduction in thePregnancy (has been used during labor but may
patient’s pain rating on a numeric or visualcause respiratory depression in the newborn);
analogue scale or the patient reports satisfac-Lactation or children (safety not established).
tory pain relief. A repeat dose can be safelyAdverse Reactions/Side Effects administered at the time of the peak if previ-

CNS: dizziness, euphoria, hallucinations, head- ous dose is ineffective and side effects are
ache, sedation, confusion, dysphoria, floating minimal. Patients requiring doses higher than
feeling, unusual dreams. EENT: blurred vision, 100 mg should be converted to an opioid
diplopia, miosis (high doses). Resp: respira- agonist. Pentazocine is not recommended for
tory depression. CV: hypertension, hypotension, prolonged use or as first-line therapy for
palpitations. GI: nausea, constipation, dry acute or cancer pain.
mouth, ileus, vomiting. GU: urinary retention.

● An equianalgesic chart (see Appendix J)
Derm: clammy feeling, sweating. Local: severe should be used when changing routes or
tissue damage at subcut sites. Misc: physical de- when changing from one opioid to another.
pendence, psychological dependence, toler-

● Assess blood pressure, pulse, and respira-
ance. tions before and periodically during adminis-
Interactions tration. If respiratory rate is <10/min, assess
Drug-Drug: Use with caution in patients re- level of sedation. Physical stimulation may be
ceiving MAO inhibitors (may result in unpre- sufficient to prevent significant hypoventila-
dictable reactions—decrease initial dose of tion. Dose may need to be decreased by 25–
pentazocine to 25% of usual dose). Additive CNS 50%. Pentazocine produces respiratory de-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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pression, but this does not markedly increase ● PO: Talwin NX contains 0.5 mg of naloxone,
with increased doses. which has no pharmacologic activity when

● Assess prior analgesic history. Antagonistic administered orally. If the product is abused
properties may induce withdrawal symptoms by injection, naloxone antagonizes pentazo-
(vomiting, restlessness, abdominal cramps, cine. Parenteral use of oral pentazocine may
and increased blood pressure and tempera- lead to severe, potentially fatal reactions (pul-
ture) in patients physically dependent on monary emboli, vascular occlusion, ulcer-
opioids. ation and abscess, and withdrawal symptoms

● Although this drug has a low potential for de- in opioid-dependent individuals).
pendence, prolonged use may lead to physi- ● IM, Subcut: Administer IM injections deep
cal and psychological dependence and toler- into well-developed muscle. Rotate sites of in-
ance. This should not prevent patient from jections. Subcut route may cause tissue dam-
receiving adequate analgesia. Most patients age with repeated injections.
receiving pentazocine for pain do not develop IV Administrationpsychological dependence. If tolerance de-

● Direct IV: Diluent: Manufacturer recom-velops, changing to an opioid agonist may be
mends diluting each 5 mg with at least 1 ml ofrequired to relieve pain.
sterile water for injection. Concentration:● Geri: Assess falls risk and implement preven-
5 mg/ml. Rate: Administer slowly, each 5 mgtion strategies. Assess for adverse CNS effects.
over at least 1 min.● Lab Test Considerations: May cause �

● Syringe Compatibility: atropine, chlorpro-serum amylase and lipase levels.
mazine, cimetidine, dimenhydrinate, diphen-● Toxicity and Overdose: If an opioid an-
hydramine, droperidol, hydroxyzine, meto-tagonist is required to reverse respiratory de-
clopramide, perphenazine, prochlorperazinepression or coma, naloxone (Narcan) is the
edisylate, promazine, promethazine, raniti-antidote. Dilute the 0.4-mg ampule of nalox-
dine, scopolamine.one in 10 ml of 0.9% NaCl and administer 0.5

● Syringe Incompatibility: glycopyrrolate,ml (0.02 mg) by direct IV push every 2 min.
heparin, pentobarbital.For patients weighing <40 kg, dilute 0.1 mg

● Y-Site Compatibility: heparin, hydrocorti-of naloxone in 10 ml of 0.9% NaCl for a con-
centration of 10 mcg/ml and administer 0.5 sone sodium succinate, potassium chloride,
mcg/kg every 2 min. Titrate dose to avoid vitamin B complex with C.
withdrawal, seizures, and severe pain. ● Y-Site Incompatibility: nafcillin.

Potential Nursing Diagnoses Patient/Family Teaching
Acute pain (Indications) ● Instruct patient on how and when to ask for
Risk for injury (Side Effects) pain medication.
Disturbed sensory perception (visual, auditory) ● Medication may cause drowsiness, dizziness,
(Side Effects) or hallucinations, particularly in geriatric pa-

tients. Advise patient to call for assistanceImplementation
when ambulating and to avoid driving or oth-● High Alert: Accidental overdose of opioid
er activities requiring alertness until responseanalgesics has resulted in fatalities. Before
to medication is known. Institute fall preven-administering, clarify all ambiguous orders;
tion strategies and teach patient or family howhave second practitioner independently
to prevent falls at home.check original order and dose calculations.

● Caution patient to change positions slowly to● Explain therapeutic value of medication prior
minimize orthostatic hypotension.to administration to enhance the analgesic

● Advise patient to avoid concurrent use of al-effect.
cohol and other CNS depressants.● Regularly administered doses may be more

● Encourage patient to turn, cough, andeffective than prn administration. Analgesic is
breathe deeply every 2 hr to prevent at-more effective if administered before pain be-
electasis.comes severe.

● Advise patient that frequent mouth rinses,● Coadministration with nonopioid analgesics
good oral hygiene, and sugarless gum or can-may have additive effects and may permit low-

er opioid doses. dy may decrease dry mouth.
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Evaluation/Desired Outcomes discomfort, belching, bloating, diarrhea, dys-
● Decrease in severity of pain without a signifi- pepsia, flatus, nausea, vomiting. Neuro:

cant alteration in level of consciousness or tremor.
respiratory status. Interactions

Drug-Drug: Additive hypotension may occur
with antihypertensives and nitrates. May in-pentoxifylline (pen-tox-if-i-lin)
crease the risk of bleeding with warfarin, hep-Trental
arin, aspirin, NSAIDs, cefoperazone, cefo-

Classification tetan, valproic acid, clopidogrel,
Therapeutic: blood viscosity reducing ticlopidine, eptifibatide, tirofiban, or
agents thrombolytic agents. May increase the risk of

theophylline toxicity. Smoking may decreasePregnancy Category C
the beneficial effects of pentoxifylline.
Drug-Natural Products: Increased bleedingIndications
risk with anise, arnica, asafoetida, cha-Management of symptomatic peripheral vascu-
momile, clove, dong quai, fenugreek, fev-lar disease (intermittent claudication).
erfew, garlic, ginger, ginkgo, Panax gin-

Action seng, licorice, and others.
Increases the flexibility of RBCs by increasing

Route/Dosagelevels of cyclic adenosine monophosphate
PO (Adults): 400 mg 3 times daily; if GI or CNS(cAMP). Decreases blood viscosity by inhibiting
side effects occur, decrease dose to 400 mgplatelet aggregation and decreasing fibrinogen. Ptwice daily.Therapeutic Effects: Increased blood flow.
Availability (generic available)Pharmacokinetics
Controlled-release tablets: 400 mg. Exten-Absorption: Well absorbed following oral ad-
ded-release tablets: 400 mg.ministration.

Distribution: Bound to RBC membrane. En-
NURSING IMPLICATIONSters breast milk.

Metabolism and Excretion: Metabolized by Assessment
RBCs and the liver.

● Assess patient for intermittent claudication
Half-life: 25–50 min. prior to and periodically throughout therapy.

● Monitor blood pressure periodically in pa-TIME/ACTION PROFILE (improvement in
tients on concurrent antihypertensiveblood flow)
therapy.

ROUTE ONSET PEAK DURATION Potential Nursing Diagnoses
PO 2–4 wk 8 wk 8 hr Acute pain (Indications)

Activity intolerance (Indications)Contraindications/Precautions
ImplementationContraindicated in: Hypersensitivity; Intoler-
● PO: Administer with meals to minimize GI ir-ance to other xanthine derivatives (caffeine and

ritation. Tablets should be swallowed whole;theophylline).
do not crush, break, or chew.Use Cautiously in: Coronary artery or cere-

● If GI and CNS side effects occur, decreasebrovascular disease; Renal disease (lower
dose to twice daily. Discontinue if side effectsdoses may be used); Geriatric patients (in-
persist.creased risk of adverse reactions); Pregnancy,

lactation, or children (safety not established). Patient/Family Teaching
● Instruct patient to take medication exactly asAdverse Reactions/Side Effects

directed. If a dose is missed, it should be tak-CNS: agitation, dizziness, drowsiness, head-
en as soon as remembered unless almostache, insomnia, nervousness. EENT: blurred vi-
time for next dose. Consult health care pro-sion. Resp: dyspnea. CV: angina, arrhythmias,

edema, flushing, hypotension. GI: abdominal fessional before discontinuing medication,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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because several weeks of therapy may be re- TIME/ACTION PROFILE (pediculocidal
quired before effects are seen. action)

● May cause dizziness and blurred vision. Cau-
ROUTE ONSET PEAK DURATIONtion patient to avoid driving and other activi-
topical 10 min unknown 14 daysties requiring alertness until response to

medication is known. Contraindications/Precautions
● Advise patient to avoid smoking, because nic- Contraindicated in: Hypersensitivity to per-

otine constricts blood vessels. methrin, pyrethrins (insecticides or veterinary
● Instruct patient to notify health care profes- pesticides), chrysanthemums, or isopropyl al-

sional if nausea, vomiting, GI upset, drowsi- cohol.
ness, dizziness, or headache persists. Use Cautiously in: Pregnancy or lactation;

Children <2 yr (1% lotion); Children <2 mo
(5% cream).Evaluation/Desired Outcomes

● Relief from cramping in calf muscles, but- Adverse Reactions/Side Effects
tocks, thighs, and feet during exercise. Derm: burning, itching, rash, redness, stinging,

● Improvement in walking endurance. Thera- swelling. Neuro: numbness, tingling.
peutic effects may be seen in 2–4 wk, but Interactions
therapy should be continued for ≥8 wk. Drug-Drug: No significant interactions.

Route/Dosage
perindopril, See ANGIOTENSIN-

Head Lice (Treatment and Prevention)CONVERTING ENZYME (ACE)
Topical (Adults and Children >2 yr): 1% lo-INHIBITORS.
tion applied to the hair, left on for 10 min, then
rinsed, for 1 application.

Scabiespermethrin (per-meth-rin) Topical (Adults and Children): Massage 5%Acticin, Elimite, Nix cream into all skin surfaces. Leave on for 8–14
hr, then wash off.Classification

Therapeutic: pediculocides Topical (Infants >2 mo): Massage 5% cream
into hairline, scalp, neck, temple, and forehead.

Pregnancy Category B Leave on for 8–14 hr, then wash off.

Availability (generic available)
Liquid cream rinse (lotion): 1% in 60-mlIndications
containersOTC. Cream: 5% in 60-g tube.1% lotion: Eradication of Pediculus humanus

capitis (head lice and their eggs): Prevention of NURSING IMPLICATIONS
infestation of head lice during epidemics. 5%

Assessmentcream: Eradication of Sarcoptes scabiei
● Head Lice: Assess scalp for presence of lice(scabies).

and their ova (nits) prior to and 1 wk after
application of permethrin.Action

● Scabies: Assess skin for scabies prior to andCauses repolarization and paralysis in lice by
following therapy.disrupting sodium transport in normal nerve

Potential Nursing Diagnosescells. Therapeutic Effects: Death of parasites.
Impaired home maintenance (Indications)
Bathing/hygiene self-care deficit (Indications)Pharmacokinetics
ImplementationAbsorption: Small amounts (<2%) systemi-
● Topical: For topical application only.cally absorbed. Remains on hair for 10 days.

Distribution: Unknown. Patient/Family Teaching
Metabolism and Excretion: Rapidly inactivat- ● Instruct patient to notify health care profes-
ed by enzymes. sional if scalp itching, numbness, redness, or
Half-life: Unknown. rash occurs.
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Evaluation/Desired Outcomes● Instruct patient to avoid getting Elimite cream
● The absence of lice and eggs 1 wk after thera-in eyes. If this occurs, eyes should be flushed

py. A second application is indicated if licethoroughly with water. Health care profes-
are detected at this time.sional should be contacted if eye irritation

● Prevention of infestation of head lice duringpersists.
epidemics.● Advise patient that others residing in the

● Eradication of scabies following one appli-home should also be checked for lice.
cation.● Instruct patient on methods of preventing

● If resistance to permethrin develops, mala-reinfestation. All clothes, including outdoor
thion may be used.apparel and household linens, should be ma-

chine-washed using very hot water and dried
for at least 20 min in a hot dryer. Dry-clean phenazopyridinenonwashable clothes. Brushes and combs

(fen-az-oh-peer-i-deen)should be soaked in hot (130°F), soapy wa-
Azo-Standard, Baridium, Geridi-ter for 5–10 min. Remind patient that
um, �Phenazo, Prodium, Pyridi-brushes and combs should not be shared.
ate, Pyridium, Pyridium Plus, Uro-Wigs and hairpieces should be shampooed.

Rugs and upholstered furniture should be dine, Urogesic, UTI Relief
vacuumed. Toys should be washed in hot, Classification
soapy water. Items that cannot be washed Therapeutic: nonopioid analgesics
should be sealed in a plastic bag for 2 wk. Pharmacologic: urinary tract analgesics

● If patient is a child, instruct parents to notify
PPregnancy Category Bschool nurse or day care center so that class-

mates and playmates can be checked.
● Head Lice: Instruct patient to wash hair with Indications

Provides relief from the following urinary tractregular shampoo, rinse, and towel dry. Each
symptoms, which may occur in association withcontainer holds enough medication for one
infection or following urologic procedures:treatment. Shake the container well. Thor-
Pain, Itching, Burning, Urgency, Frequency.oughly wet scalp and hair with the lotion. The

patient should use as much of the solution as Action
needed to coat entire head of hair, then dis- Acts locally on the urinary tract mucosa to pro-
card remainder of solution. Allow lotion to duce analgesic or local anesthetic effects. Has
remain on hair for 10 min, then thoroughly no antimicrobial activity. Therapeutic Effects:
rinse hair and towel dry with a clean towel. Diminished urinary tract discomfort.
Comb hair with a fine-toothed comb to re-

Pharmacokineticsmove dead lice and eggs (not necessary but
Absorption: Appears to be well absorbed fol-may be desired for cosmetic effects). Prod-
lowing oral administration.ucts are available for removal of nits (Rid Lice
Distribution: Unknown. Small amounts crossEgg Loosener Gel®Step 2). Schools usually
the placenta.require children to be nit-free prior to re-
Metabolism and Excretion: Rapidly excretedturning to school.
unchanged in the urine.

● Explain to patient that permethrin will protect
Half-life: Unknown.from reinfestation for 2 wk. These effects

continue even when the patient resumes reg- TIME/ACTION PROFILE (urinary analgesia)
ular shampooing.

ROUTE ONSET PEAK DURATION● Scabies: Instruct patient to massage thor-
oughly into the skin from head to soles of feet. PO unknown 5–6 hr 6–8 hr
Treat infants on the hairline, neck, scalp,
temple, and forehead. Remove the cream by Contraindications/Precautions
washing after 8–14 hr. Usually 30 g (1/2 tube) Contraindicated in: Hypersensitivity; Glomer-
is sufficient for adults. One application is cu- ulonephritis; Severe hepatitis, uremia, or renal
rative. failure; Renal insufficiency; G6PD deficiency.

� = Canadian drug name.
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Use Cautiously in: Hepatitis; Pregnancy or lac- ridine without consulting health care profes-
sional.tation (safety not established).

● Inform patient that drug causes reddish-Adverse Reactions/Side Effects
orange discoloration of urine that may stainCNS: headache, vertigo. GI: hepatotoxicity, clothing or bedding. Sanitary napkin may be

nausea. GU: bright-orange urine, renal failure. worn to avoid clothing stains. May also cause
Derm: rash. Hemat: hemolytic anemia, met- staining of soft contact lenses.
hemoglobinemia.

● Instruct patient to notify health care profes-
sional if rash, skin discoloration, or unusualInteractions
tiredness occurs.Drug-Drug: None significant.

Evaluation/Desired OutcomesRoute/Dosage
● Decrease in pain and burning on urination.PO (Adults): 200 mg 3 times daily for 2 days.

PO (Children): 4 mg/kg 3 times daily for 2
phenelzine, See MONOAMINEdays.
OXIDASE (MAO) INHIBITORS.Availability (generic available)

Tablets: 95 mgOTC, 100 mg, �100 mgOTC, �200
mgOTC, 200 mg.

phenobarbital
NURSING IMPLICATIONS (fee-noe-bar-bi-tal)

�Ancalixir, Luminal, SolfotonAssessment
● Assess patient for urgency, frequency, and Classification

pain on urination prior to and throughout Therapeutic: anticonvulsants, sedative/hyp-
noticstherapy.
Pharmacologic: barbiturates● Lab Test Considerations: Renal function

should be monitored periodically during Schedule IV
course of therapy.

● Interferes with urine tests based on color re- Pregnancy Category D
actions (glucose, ketones, bilirubin, steroids,
protein). Indications

Anticonvulsant in tonic-clonic (grand mal),Potential Nursing Diagnoses
partial, and febrile seizures in children. Preop-Acute pain (Indications)
erative sedative and in other situations in whichImpaired urinary elimination (Indications)
sedation may be required . Hypnotic (short-

Implementation term). Unlabeled uses: Prevention/treatment
● Medication should be discontinued after pain of hyperbilirubinemia in neonates.

or discomfort is relieved (usually 2 days for Actiontreatment of urinary tract infection). Concur- Produces all levels of CNS depression. De-
rent antibiotic therapy should continue for presses the sensory cortex, decreases motor ac-
full prescribed duration. tivity, and alters cerebellar function. Inhibits

● PO: Administer medication with or following transmission in the nervous system and raises
meals to decrease GI irritation. Do not crush, the seizure threshold. Capable of inducing
break, or chew tablet. (speeding up) enzymes in the liver that metabo-

lize drugs, bilirubin, and other compounds.Patient/Family Teaching
Therapeutic Effects: Anticonvulsant activity.● Instruct patient to take medication exactly as
Sedation.directed. If a dose is missed, take as soon as

remembered unless almost time for next Pharmacokinetics
dose. Absorption: Absorption is slow but relatively

● Advise patient that while phenazopyridine ad- complete (70–90%).
ministration is stopped once pain or discom- Distribution: Unknown.
fort is relieved, concurrent antibiotic therapy Metabolism and Excretion: 75% metabo-
must be continued for full duration of thera- lized by the liver, 25% excreted unchanged by
py. Do not save unused portion of phenazopy- the kidneys.
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Half-life: Neonates: 1.8–8.3 days; Infants: 0.8– felodipine, clonazepam, carbamazepine,
5.5 days; Children: 1.5–3 days; Adults: 2–6 verapamil, theophylline, metronidazole,
days. and quinidine. May � risk of hepatic toxicity

of acetaminophen. MAO inhibitors, val-
TIME/ACTION PROFILE (sedation†) proic acid, or divalproex may � metabolism

of phenobarbital, � sedation. Rifampin mayROUTE ONSET PEAK DURATION
� metabolism of and � effects of phenobarbi-

PO 30–60 min unknown >6 hr tal. May � risk of hematologic toxicity with cy-
IM, subcut 10–30 min unknown 4–6 hr

clophosphamide.IV 5 min 30 min 4–6 hr
Drug-Natural Products: Concomitant use of

†Full anticonvulsant effects occur after 2–3 wk of chronic kava kava, valerian, chamomile, or hops
dosing unless a loading dose has been used can � CNS depression. St. John’s wort may
Contraindications/Precautions � effects.
Contraindicated in: Hypersensitivity; Coma- Route/Dosage
tose patients or those with pre-existing CNS de-
pression; Severe respiratory disease with dys- Status Epilepticus
pnea or obstruction; Uncontrolled severe pain; IV (Adults and Children >1 month): 15–18
Known alcohol intolerance (elixir only); Lacta- mg/kg in a single or divided dose, maximum
tion: Discontinue drug or bottle feed. loading dose 20 mg/kg.
Use Cautiously in: Hepatic dysfunction; Severe IV (Neonates): 15–20 mg/kg in a single or di-
renal impairment; History of suicide attempt or vided dose.
drug abuse; Hypnotic use should be short-term.

PMaintenance AnticonvulsantChronic use may lead to dependence; OB:
Chronic use during pregnancy results in drug IV, PO (Adults and Children >12 yrs): 1–3
dependency in the infant; may result in coagula- mg/kg/day as a single dose or 2 divided doses.
tion defects and fetal malformation; acute use at IV, PO (Children 5–12 yr): 4–6 mg/kg/day in
term may result in respiratory depression in the 1–2 divided doses.
newborn; Geri: Iinitial dose reduction recom- IV, PO (Children 1–5 yr): 6–8 mg/kg/day in
mended; Hypnotic use should be short-term. 1–2 divided doses.
Chronic use may lead to dependence. IV, PO (Infants): 5–6 mg/kg/day in 1–2 divid-

ed doses.Adverse Reactions/Side Effects
IV, PO (Neonates): 3–4 mg/kg/day once daily,CNS: hangover, delirium, depression, drowsi-
may need to increase up to 5 mg/kg/day by 2ndness, excitation, lethargy, vertigo. Resp: respi-
week of therapy.ratory depression; IV— LARYNGOSPASM, broncho-

spasm. CV: IV— hypotension. GI: constipation, Sedation
diarrhea, nausea, vomiting. Derm: photosensi-

PO, IM (Adults): 30–120 mg/day in 2–3 divid-tivity, rashes, urticaria. Local: phlebitis at IV
ed doses. Preoperative sedation—100–200site. MS: arthralgia, myalgia, neuralgia. Misc:
mg IM 1–1.5 hours before the procedure.hypersensitivity reactions including ANGIOEDEMA
PO (Children): 2 mg/kg 3 times daily. Preop-and SERUM SICKNESS, physical dependence, psycho-
erative sedation—1–3 mg/kg PO/IM/IV 1–1.5logical dependence.
hours before the procedure.

Interactions
HypnoticDrug-Drug: Additive CNS depression with oth-

er CNS depressants, including alcohol, anti- PO, Subcut, IV, IM (Adults): 100–320 mg at
histamines, opioid analgesics, and other bedtime.
sedative/hypnotics. May induce hepatic en- IV, IM, Subcut (Children): 3–5 mg/kg at
zymes that metabolize other drugs, � their ef- bedtime.
fectiveness, including hormonal contracep-

Hyperbilirubinemiatives, warfarin, chloramphenicol,
cyclosporine, dacarbazine, corticoste- PO (Adults): 90–180 mg/day in 2–3 divided
roids, tricyclic antidepressants, doses.

� = Canadian drug name.
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Potential Nursing DiagnosesPO (Children <12 yr): 3–8 mg/kg/day in 2–3
Risk for injury (Indications, Side Effects)divided doses, doses up to 12 mg/kg/day have
Acute confusion (Side Effects)been used.

ImplementationAvailability (generic available)
● Do not confuse phenobarbital with pentobar-Tablets: 8 mg, 15 mg, 30 mg, 60 mg, 100 mg.

bital.Capsules: 15 mg. Elixir: 20 mg/5 ml. Injec-
● Supervise ambulation and transfer of patientstion: 30 mg/ml in 1-ml prefilled syringes, 60

following administration. Two side railsmg/ml in 1-ml prefilled syringes, 65 mg/ml in 1-
should be raised and call bell within reach atml vials, 130 mg/ml in 1-ml prefilled syringes,
all times. Keep bed in low position. Institute1-ml vials, and 1-ml ampules. In combina-
seizure and fall precautions.tion with: phenytoin. See Appendix B.

● When changing from phenobarbital to anoth-
NURSING IMPLICATIONS er anticonvulsant, gradually decrease pheno-

barbital dose while concurrently increasingAssessment dose of replacement medication to maintain
● Monitor respiratory status, pulse, and blood anticonvulsant effects.pressure frequently in patients receiving phe-

● PO: Tablets may be crushed and mixed withnobarbital IV. Equipment for resuscitation food or fluids (do not administer dry) for pa-and artificial ventilation should be readily tients with difficulty swallowing. Oral solutionavailable. Respiratory depression is dose-de- may be taken undiluted or mixed with water,pendent. milk, or fruit juice. Use calibrated measuring
● Prolonged therapy may lead to psychological device for accurate measurement of liquidor physical dependence. Restrict amount of doses.drug available to patient, especially if de-

● IM: Injections should be given deep into thepressed, suicidal, or with a history of ad- gluteal muscle to minimize tissue irritation.diction. Do not inject >5 ml into any one site, because
● Geri: Elderly patients may react to phenobar- of tissue irritation.bital with marked excitement, depression,

IV Administrationand confusion. Monitor for these adverse re-
actions. ● IV: Doses may require 15–30 min to reach

● Seizures: Assess location, duration, and peak concentrations in the brain. Administer
characteristics of seizure activity. minimal dose and wait for effectiveness be-

● Sedation: Assess level of consciousness and fore administering 2nd dose to prevent cu-
anxiety when used as a preoperative sedative. mulative barbiturate-induced depression.

● Assess postoperative patients for pain with a ● Direct IV: Diluent: Reconstitute sterile
pain scale. Phenobarbital may increase sensi- powder for IV dose with a minimum of 3 ml of
tivity to painful stimuli. sterile water for injection. Dilute further with

● Lab Test Considerations: Patients on 10 ml of sterile water. Do not use solution
prolonged therapy should have hepatic and that is not absolutely clear within 5 min after
renal function and CBC evaluated periodi- reconstitution or that contains a precipitate.
cally. Discard powder or solution that has been ex-

● Monitor serum folate concentrations periodi- posed to air for longer than 30 min.
cally during therapy because of increased fo- ● Solution is highly alkaline; avoid extravasation,
late requirements of patients on long-term which may cause tissue damage and necrosis. If
anticonvulsant therapy with phenobarbital. extravasation occurs, injection of 5% procaine

● May cause � serum bilirubin concentrations solution into affected area and application of
in neonates, in patients with congenital non- moist heat may be ordered. Concentration:
hemolytic unconjugated hyperbilirubinemia, 130 mg/ml (undiluted). Rate: Do not inject IV
and in epileptics. faster than 1 mg/kg/min with a maximum of 30

● Toxicity and Overdose: Serum phenobar- mg over 1 min in infants and children and 60
bital levels may be monitored when used as mg over 1 min in adults. Titrate slowly for de-
an anticonvulsant. Therapeutic blood levels sired response. Rapid administration may re-
are 10–40 mcg/ml. Symptoms of toxicity in- sult in respiratory depression.
clude confusion, drowsiness, dyspnea, ● Y-Site Compatibility: doxapram, enalapri-
slurred speech, and staggering. lat, fentanyl, fosphenytoin, levofloxacin, line-
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zolid, meropenem, methadone, morphine, ● Improvement in sleep patterns.
propofol, sufentanil. ● Decrease in serum bilirubin levels.

● Y-Site Incompatibility: amphotericin B
cholesteryl sulfate complex, lansoprazole.

phentolaminePatient/Family Teaching (fen-tole-a-meen)
● Advise patient to take medication as directed. Regitine, �RogitineTake missed doses as soon as remembered if not

almost time for next dose; do not double doses. Classification
Therapeutic: agents for pheochromo-● Advise patients on prolonged therapy not to
cytomadiscontinue medication without consulting
Pharmacologic: alpha-adrenergic blockershealth care professional. Abrupt withdrawal

may precipitate seizures or status epilepticus. Pregnancy Category C
● Medication may cause daytime drowsiness.

Caution patient to avoid driving and other ac- Indicationstivities requiring alertness until response to IV: Control of blood pressure during surgical re-medication is known. Do not resume driving
moval of a pheochromocytoma. IV, Infiltration:until physician gives clearance based on con-
Prevention and treatment of dermal necrosis andtrol of seizure disorder.
sloughing following extravasation of norepineph-

● Caution patient to avoid taking alcohol or other
rine, phenylephrine, or dopamine. UnlabeledCNS depressants concurrently with this medi-
uses: IM, IV: Treatment of hypertension associ-cation.
ated with pheochromocytoma or adrenergic

● Advise female patients using oral contracep- P(sympathetic) excess, such as administration oftives to use an additional nonhormonal con-
phenylephrine, tyramine-containing foods in pa-traceptive during therapy and until next men-
tients on MAO inhibitor therapy, or clonidinestrual period. Instruct patient to contact
withdrawal.health care professional immediately if preg-

nancy is planned or suspected. Action
● Advise patient to notify health care profes- Produces incomplete and short-lived blockade

sional if fever, sore throat, mouth sores, un- of alpha-adrenergic receptors located primarily
usual bleeding or bruising, nosebleeds, or in smooth muscle and exocrine glands. Induces
petechiae occur. hypotension by direct relaxation of vascular

● Teach sleep hygiene techniques (dark room, smooth muscle and by alpha blockade. Thera-
quiet, bedtime ritual, limit daytime napping, peutic Effects: Reduction of blood pressure in
avoid nicotine and caffeine). situations in which hypertension is due to ad-

● Pedi: Advise parents or caregivers that child renergic (sympathetic) excess. When infiltrated
may experience irritability, hyperactivity and/or locally, reverses vasoconstriction caused by
sleep disturbances, which may diminish in a norepinephrine or dopamine.
few days to a few weeks or may persist until Pharmacokinetics
drug is stopped. An alternative medication can Absorption: Well absorbed following IM ad-
be considered. Instruct parents to monitor for ministration.
skin rash occurring 7–20 days after treatment Distribution: Unknown.
begins and to contact a health care provider if Metabolism and Excretion: 10% excreted
rash occurs. Teach family about symptoms of unchanged by kidneys.
toxicity (staggering, drowsiness, slurred Half-life: Unknown.
speech).

TIME/ACTION PROFILE (alpha-adrenergicEvaluation/Desired Outcomes
blockade)● Decrease or cessation of seizure activity without

excessive sedation. Several weeks may be re-
ROUTE ONSET PEAK DURATIONquired to achieve maximum anticonvulsant
IM unknown 20 min 30–45 mineffects.
IV immediate 2 min 15–30 min

● Preoperative sedation.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Contraindications/Precautions tion. If hypotensive crisis occurs, epinephrine
Contraindicated in: Hypersensitivity; Coro- is contraindicated and may cause paradoxic
nary or cerebral arteriosclerosis; Renal im- further decrease in blood pressure; norepi-
pairment. nephrine may be used.
Use Cautiously in: Peptic ulcer disease; Geri: Potential Nursing Diagnoses
Geriatric patients (more susceptible to hypoten- Ineffective tissue perfusion (Indications)sive effects; dose reduction recommended); Risk for injury (Indications)OB, Geri: Pregnancy or lactation (safety not es-

Implementationtablished).
● Patient should remain supine throughoutAdverse Reactions/Side Effects parenteral administration.With parenteral use. CNS: CEREBROVASCULAR SPASM,

IV Administrationdizziness, weakness. EENT: nasal stuffiness.
CV: HYPOTENSION, MI, angina, arrhythmias, tachy- ● IV: Diluent: Reconstitute each 5 mg with 1
cardia. GI: abdominal pain, diarrhea, nausea, ml of sterile water for injection or 0.9% NaCl.
vomiting, aggravation of peptic ulcer. Derm: Discard unused solution. Concentration: 5
flushing. mg/ml. Rate: Inject each 5 mg over 1 min.

● Continuous Infusion: Dilute 5–10 mg inInteractions
500 ml of D5W. Rate: Titrate infusion rateDrug-Drug: Antagonizes the effects of alpha-
according to patient response.adrenergic stimulants. May � pressor re-

● May also add 10 mg to every 1000 ml of fluidsponse to ephedrine or phenylephrine. Se-
containing norepinephrine for prevention ofvere hypotension may occur with concurrent
dermal necrosis and sloughing. Does not af-use of epinephrine or methoxamine. Use
fect pressor effect of norepinephrine.with guanadrel may result in exaggerated hy-

● Syringe Compatibility: papaverine.potension and bradycardia. � peripheral vaso-
● Y-Site Compatibility: amiodarone.constriction from high doses of dopamine.
● Additive Compatibility: dobutamine, nor-Route/Dosage epinephrine.

Hypertension Associated with Pheochro- ● Infiltration: Dilute 5–10 mg of phentola-
mocytoma—Before/During Surgery mine in 10 ml of 0.9% NaCl. For children, use
IV (Adults): 5 mg given 1–2 hr preop, repeat- 0.1–0.2 mg/kg up to a maximum of 10 mg.
ed as necessary. May be infused at a rate of 0.5– Infiltrate site of extravasation promptly. Must
1 mg/min during surgery. be given within 12 hr of extravasation to be ef-
IV, IM (Children): 1 mg or 0.1 mg/kg (3 mg/ fective.
m2) given 1–2 hr preop, repeated IV as neces- Patient/Family Teachingsary during surgery.

● Advise patient to change positions slowly to
Prevention of Dermal Necrosis during minimize orthostatic hypotension.
Infusion of Norepinephrine, Phenyleph-

● Instruct patient to notify health care profes-
rine, or Dopamine sional if chest pain occurs during IV infusion.
IV (Adults): Add 10 mg phentolamine to every

Evaluation/Desired Outcomes1000 ml of fluid containing norepinephrine.
● Decrease in blood pressure.

Treatment of Dermal Necrosis Following
● Prevention of dermal necrosis and sloughing

Extravasation of Norepinephrine, Phenyl- in extravasation of norepinephrine, dop-
ephrine, or Dopamine amine, and phenylephrine.
Infiltrate (Adults): 5–10 mg.
Infiltrate (Children): 0.1–0.2 mg/kg (up to 10
mg). phenytoin (fen-i-toyn)

Dilantin, PhenytekAvailability (generic available)
Powder for injection: 5 mg/vial. Classification

Therapeutic: antiarrhythmics (group IB),NURSING IMPLICATIONS anticonvulsants
Pharmacologic: hydantoinsAssessment

● Monitor blood pressure, pulse, and ECG ev- Pregnancy Category D
ery 2 min until stable during IV administra-
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Indications Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hyper-Treatment/prevention of tonic-clonic (grand
sensitivity to propylene glycol (phenytoin injec-mal) seizures and complex partial seizures. Un-
tion only); Alcohol intolerance (phenytoin in-labeled uses: As an antiarrhythmic, particular-
jection and liquid only); Sinus bradycardia,ly for ventricular arrhythmias associated with di-
sinoatrial block, 2nd- or 3rd-degree heartgoxin toxicity, prolonged QT interval, and
block, or Stokes-Adams syndrome (phenytoinsurgical repair of congenital heart diseases in
injection only).children. Management of neuropathic pain, in-
Use Cautiously in: Hepatic or renal diseasecluding trigeminal neuralgia.
(� risk of adverse reactions; dose reduction

Action recommended for hepatic impairment); Pa-
Limits seizure propagation by altering ion trans- tients with severe cardiac or respiratory disease
port. May also decrease synaptic transmission. (use of IV phenytoin may result in an � risk of
Antiarrhythmic properties as a result of shorten- serious adverse reactions); OB: Safety not estab-
ing the action potential and decreasing automa- lished; may result in fetal hydantoin syndrome if
ticity. Therapeutic Effects: Diminished sei- used chronically or hemorrhage in the newborn

if used at term; Lactation: Safety not established;zure activity. Termination of ventricular
Pedi: Suspension contains sodium benzoate, aarrhythmias.
metabolite of benzyl alcohol that can cause po-Pharmacokinetics tentially fatal gasping syndrome in neonates;

Absorption: Absorbed slowly from the GI tract. Geri: Use of IV phenytoin may result in an �
Bioavailability differs among products; the Di- risk of serious adverse reactions.
lantin and Phenytek preparations are consid- P

Adverse Reactions/Side Effectsered to be ‘‘extended’’ products. Other products
Most listed are for chronic use of phenytoin.are considered to be prompt release.
CNS: ataxia, agitation, confusion, dizziness,Distribution: Distributes into CSF and other
drowsiness, dysarthria, dyskinesia, extrapyra-body tissues and fluids. Enters breast milk; midal syndrome, headache, insomnia,crosses the placenta, achieving similar mater- weakness. EENT: diplopia, nystagmus. CV: hy-

nal/fetal levels. Preferentially distributes into potension (� with IV phenytoin), tachycardia.
fatty tissue. GI: gingival hyperplasia, nausea, constipation,
Protein Binding: Adults 90–95%; decreased drug-induced hepatitis, vomiting. Derm: hyper-
protein binding in neonates (up to 20% free trichosis, rash, exfoliative dermatitis, pruritus.
fraction available), infants (up to 15% free), Hemat: AGRANULOCYTOSIS, APLASTIC ANEMIA, leukope-
and patients with hyperbilirubinemia, hypoal- nia, megaloblastic anemia, thrombocytopenia.
buminemia, severe renal dysfunction or uremia. MS: osteomalacia. Misc: allergic reactions in-
Metabolism and Excretion: Mostly metabo- cluding STEVENS-JOHNSON SYNDROME, fever, lymphad-
lized by the liver; minimal amounts excreted in enopathy.
the urine. Interactions
Half-life: 22 hr (range 7–42 hr). Drug-Drug: Disulfiram, acute ingestion of

alcohol, amiodarone, ethosuximide, iso-TIME/ACTION PROFILE (anticonvulsant
niazid, chloramphenicol, sulfonamides,effect)
fluoxetine, gabapentin, H2 antagonists,
benzodiazepines, omeprazole, ketocona-ROUTE ONSET PEAK DURATION
zole, fluconazole, estrogens, succin-

PO 2–24 hr (1 1.5–3 hr 6–12 hr
amides, halothane, methylphenidate, phe-wk)*
nothiazines, salicylates, ticlopidine,PO-ER 2–24 hr (1 4–12 hr 12–36 hr

wk) tolbutamide, topiramate, trazodone, fel-
IV 0.5–1 hr (1 rapid 12–24 hr bamate, and cimetidine may � phenytoin

wk) blood levels. Barbiturates, carbamazepine,
reserpine, and chronic ingestion of alcohol*() = time required for onset of action without a loading

dose may � phenytoin blood levels. Phenytoin may

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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� the effects of amiodarone, benzodiaze- Antiarrhythmic
IV (Adults): 50–100 mg q 10–15 min until ar-pines, carbamazepine, chloramphenicol,
rhythmia is abolished, or a total of 15 mg/kg hascorticosteroids, disopyramide, warfarin,
been given, or toxicity occurs.felbamate, doxycycline, lamotrigine, oral
PO (Adults): Loading dose: 250 mg QID for 1contraceptives, paroxetine, propafenone,
day, then 250 mg BID for 2 days, then mainte-rifampin, ritonavir, quinidine, tacrolimus,
nance at 300–400 mg/day in divided doses 1–4theophylline, topiramate, tricyclic antide-
times/day.pressants, zonisamide, methadone, cyclo-
IV (Children): 1.25 mg/kg q 5 min, may repeatsporine, and estrogens. IV phenytoin and
up to total loading dose of 15 mg/kg. Mainte-dopamine may cause additive hypotension. Ad-
nance dose—5–10 mg/kg/day in 2–3 dividedditive CNS depression with other CNS depres-
doses IV or PO.sants, including alcohol, antihistamines,
Availability (generic available)antidepressants, opioids, and sedative/
Chewable tablets: 50 mgRx. Cost: $41.99/90.hypnotics. Antacids may � absorption of or-
Oral suspension: 125 mg/5 mlRx. Cost: Gen-ally administered phenytoin. � systemic clear-
eric—$28.99/237 ml. Extended-releaseance of antileukemic drugs teniposide and
capsules: 30 mgRx, 100 mgRx, 200 mgRx, 300methotrexate which has been associated with
mgRx. Cost: Dilantin—30 mg $34.99/90; Phe-a worse event free survival, phenytoin use is not
nytek—200 mg $65.97/90, 300 mg $95.27/90;recommended in children undergoing chemo-
Generic—100 mg $23.18/90. Injection: 50therapy for acute lymphocytic leukemia. Calci-
mg/mlRx.um and sucralfate � phenytoin absorption.

Drug-Food: Phenytoin may � absorption of NURSING IMPLICATIONS
folic acid. Concurrent administration of en-

Assessmentteral tube feedings may � phenytoin ab-
● Assess oral hygiene. Vigorous cleaning begin-sorption.

ning within 10 days of initiation of phenytoinRoute/Dosage therapy may help control gingival hyper-
IM administration is not recommended due to plasia.
erratic absorption and pain on injection.

● Assess patient for phenytoin hypersensitivity
syndrome (fever, skin rash, lymphadenopa-Anticonvulsant
thy). Rash usually occurs within the first 2 wkPO (Adults): Loading dose of 15–20 mg/kg as
of therapy. Hypersensitivity syndrome usuallyextended capsules in 3 divided doses given every
occurs at 3–8 wk but may occur up to 12 wk2–4 hr; maintenance dose 5–6 mg/kg/day given
after initiation of therapy. May lead to renalin 1–3 divided doses; usual dosing range =
failure, rhabdomyolysis, or hepatic necrosis;200–1200 mg/day.
may be fatal.PO (Children 10–16 yr): 6–7 mg/kg/day in

● Seizures: Assess location, duration, fre-2–3 divided doses. quency, and characteristics of seizure activity.PO (Children 7–9 yr): 7–8 mg/kg/day in 2–3 EEG may be monitored periodically through-
divided doses. out therapy.
PO (Children 4–6 yr): 7.5–9 mg/kg/day in 2–

● Monitor blood pressure, ECG, and respira-
3 divided doses. tory function continuously during administra-
PO (Children 0.5–3 yr): 8–10 mg/kg/day in tion of IV phenytoin and throughout period
2–3 divided doses. when peak serum phenytoin levels occur
PO (Neonates up to 6 months): 5–8 mg/kg/ (15–30 min after administration).
day in 2 divided doses, may require q 8 hr

● Arrhythmias: Monitor ECG continuously
dosing. during treatment of arrhythmias.
IV (Adults): Status epilepticus loading ● Lab Test Considerations: Monitor CBC,
dose—15–20 mg/kg. Rate not to exceed 25–50 serum calcium, albumin, and hepatic func-
mg/min. Maintenance dose—same as PO dos- tion tests prior to and monthly for the first
ing above. several months, then periodically throughout
IV (Children): Status epilepticus loading therapy.
dose—15–20 mg/kg at 1–3 mg/kg/min. Main- ● May cause � serum alkaline phosphatase,
tenance dose—same as PO dosing above. GGT, and glucose levels.

Copyright © 2008 by F.A. Davis



phenytoin 979

● Monitor serum folate concentrations periodi- those labeled ‘‘prompt’’ may result in toxic
serum levels if used for once-a-day dose.cally during prolonged therapy.

● Toxicity and Overdose: Monitor serum IV Administration
phenytoin levels routinely. Therapeutic blood

● IV: Slight yellow color will not alter solution
levels are 10–20 mcg/ml (8–15 mcg/ml in potency. If refrigerated, may form precipitate,
neonates) in patients with normal serum al- which dissolves after warming to room tem-
bumin and renal function. In patients with al- perature. Discard solution that is not clear
tered protein binding (neonates, patients

● To prevent precipitation and minimize local
with renal failure, hypoalbuminemia, acute venous irritation, follow infusion with 0.9%
trauma), free phenytoin serum concentra- NaCl through the same needle or catheter.
tions should be monitored. Therapeutic se- Avoid extravasation; phenytoin is caustic to
rum free phenytoin levels are 1–2 mcg/ml: tissues.
Progressive signs and symptoms of phenytoin ● Direct IV: Administer undiluted. Rate:
toxicity include nystagmus, ataxia, confusion, Administer at a rate not to exceed 50 mg over
nausea, slurred speech, and dizziness. 1 min in adults or 1–3 mg/kg/min in neo-

nates. Rapid administration may result in se-Potential Nursing Diagnoses
vere hypotension, cardiovascular collapse, orRisk for injury (Indications)
CNS depression.Impaired oral mucous membrane (Side Effects)

● Intermittent Infusion: Administer by mix-
Implementation ing with no more than 50 ml of 0.9% NaCl in a
● Implement seizure precautions. concentration of 1–10 mg/ml. Administer
● When transferring from phenytoin to another immediately following admixture. Use tubing Panticonvulsant, dosage adjustments are made with a 0.45- to 0.22-micron in-line filter.

gradually over several weeks. Rate: Complete infusion within 1 hr at a rate
● When substituting fosphenytoin for oral phe- not to exceed 50 mg/min. In patients who

nytoin therapy, the same total daily dose may may develop hypotension, patients with car-
be given as a single dose. Unlike parenteral diovascular disease, or geriatric patients
phenytoin, fosphenytoin may be given safely maximum rate of 25 mg/min [may be as low
by the IM route. as 5–10 mg/min]. Monitor cardiac function

● PO: Administer with or immediately after and blood pressure throughout infusion.
meals to minimize GI irritation. Shake liquid ● Y-Site Compatibility: esmolol, famotidine,
preparations well before pouring. Use a cal- fluconazole, foscarnet, tacrolimus.
ibrated measuring device for accurate dose. ● Y-Site Incompatibility: amphotericin B
Chewable tablets must be crushed or chewed cholesteryl sulfate, cefepime, ceftazidime, ci-
well before swallowing. Capsules may be profloxacin, diltiazem, enalaprilat, fenoldo-
opened and mixed with food or fluids for pa- pam, fentanyl, heparin, hydrocortisone sodi-

um succinate, hydromorphone,tients with difficulty swallowing. To prevent
lansoprazole, linezolid, methadone, mor-direct contact of alkaline drug with mucosa,
phine, potassium chloride, propofol, sufen-have patient swallow a liquid first, follow with
tanil, theophylline, vitamin B complex with C.mixture of medication, then follow with a full

● Additive Incompatibility: Do not admixglass of water or milk or with food.
with other solutions or medications, especial-● If patient is receiving enteral tube feedings, 2
ly dextrose, because precipitation will occur.hr should elapse between feeding and phe-

nytoin administration. If phenytoin is admin- Patient/Family Teaching
istered via nasogastric tube, flush tube with ● Instruct patient to take medication as direct-
2–4 oz water before and after administration. ed, at the same time each day. If a dose is

● Do not interchange chewable phenytoin tab- missed from a once-a-day schedule, take as
lets with phenytoin sodium capsules, because soon as possible and return to regular dosing
they are not bioequivalent. schedule. If taking several doses a day, take

● Capsules labeled ‘‘extended’’ may be used for missed dose as soon as possible within 4 hr of
once-a-day dose (Dilantin Kapseals only); next scheduled dose; do not double doses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired OutcomesConsult health care professional if doses are
● Decrease or cessation of seizures without ex-missed for 2 consecutive days. Abrupt with-

cessive sedation.drawal may lead to status epilepticus.
● Suppression of arrhythmias.● May cause drowsiness or dizziness. Caution
● Relief of pain due to neuralgia.patient to avoid driving or other activities re-

quiring alertness until response to medica-
tion is known. Do not resume driving until

phosphate/biphosphatephysician gives clearance based on control of
(foss-fate/bye-foss-fate)seizure disorder.
Fleet Enema, Fleet Phospho-Soda,● Caution patient to avoid taking alcohol, OTC
Visicolmedications, or herbal medications concur-

rently with phenytoin without consulting Classification
health care professional. Therapeutic: laxatives (saline)

● Instruct patient on importance of maintaining
Pregnancy Category C (Visicol)good dental hygiene and seeing dentist fre-

quently for teeth cleaning to prevent ten-
derness, bleeding, and gingival hyperplasia. Indications
Institution of oral hygiene program within 10 Preparation of the bowel prior to surgery or ra-
days of initiation of phenytoin therapy may diologic studies. Intermittent treatment of
minimize growth rate and severity of gingival chronic constipation. Visicol: Cleansing of the
enlargement. Patients under 23 yr of age and bowel as a preparation for colonoscopy in
those taking doses >500 mg/day are at in- adults 18 years of age or older.
creased risk for gingival hyperplasia. Action

● Advise patient that brands of phenytoin may Osmotically active in the lumen of the GI tract.
not be equivalent. Check with health care Produces laxative effect by causing water reten-
professional if brand or dosage form is tion and stimulation of peristalsis. Stimulates
changed. motility and inhibits fluid and electrolyte ab-

● Advise diabetic patients to monitor blood glu- sorption from the small intestine. Therapeutic
cose carefully and to notify health care pro- Effects: Relief of constipation. Emptying of the
fessional of significant changes. bowel.

● Instruct patient to notify health care profes-
Pharmacokineticssional of medication regimen prior to treat-
Absorption: 1–20% of rectally administeredment or surgery.
sodium and phosphate may be absorbed; some

● Advise patient not to take phenytoin within 2–
absorption follows oral administration.3 hr of antacids.
Distribution: Unknown.

● Advise female patients to use an additional
Metabolism and Excretion: Excreted by thenonhormonal method of contraception dur-
kidneys.ing therapy. Instruct patient to notify health
Half-life: Unknown.care professional if pregnancy is planned or

suspected. TIME/ACTION PROFILE (laxative effect)
● Advise patient to carry identification describ-

ing disease process and medication regimen ROUTE ONSET PEAK DURATION
at all times. PO 0.5–3 hr unknown unknown

● Advise patient to notify health care profes- rect 2–5 min unknown unknown
sional if skin rash, severe nausea or vomiting,
drowsiness, slurred speech, unsteady gait, Contraindications/Precautions
swollen glands, bleeding or tender gums, yel- Contraindicated in: Hypersensitivity; Abdomi-
low skin or eyes, joint pain, fever, sore throat, nal pain, nausea, or vomiting, especially when
unusual bleeding or bruising, or persistent associated with fever or other signs of an acute
headache occurs. abdomen; Severe renal or cardiovascular dis-

● Emphasize the importance of routine exams ease; Intestinal obstruction; Pregnancy (at
to monitor progress. Patient should have rou- term); Visicol—CHF, ascites, unstable angina,
tine physical exams, especially monitoring acute colitis, toxic megacolon, or hypomotility
skin and lymph nodes, and EEG testing. syndrome.
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Use Cautiously in: Excessive or chronic use ● Assess color, consistency, and amount of
(may lead to dependence); Renal or cardiovas- stool produced.
cular disease, dehydration or concurrent use of ● May rarely cause arrhythmias. Monitor pa-
diuretics or other drugs known to alter electro- tients with underlying cardiovascular disease,
lytes (correct abnormalities prior to adminis- renal disease, bowel perforation, misuse or
tration); Pregnancy (may cause sodium reten- overdose.
tion and edema); Visicol tablets—use ● Lab Test Considerations: May cause in-
cautiously within 3 mos of MI, cardiac surgery, creased serum sodium and phosphorus lev-
in patients with acute exacerbations of inflam- els, decreased serum calcium and potassium
matory bowel disease. levels, and acidosis. Electrolyte changes are

transient, self-limiting, do not require treat-Adverse Reactions/Side Effects
ment and are not usually associated with ad-CNS: Visicol— dizziness, headache. CV: AR-

RHYTHMIAS. GI: cramping, nausea, colonic aph- verse clinical events.
tous ulcerations; Visicol— abdominal bloating, Potential Nursing Diagnoses
abdominal pain, vomiting. F and E: hyperphos- Constipation (Indications)
phatemia, hypocalcemia, hypokalemia, sodium

Implementationretention.
● Do not administer at bedtime or late in theInteractions day.Drug-Drug: Visicol—Concurrently adminis-
● PO: Administer on an empty stomach fortered oral medications may not be absorbed due more rapid results. Mix dose in at least 1/2to rapid peristalsis and diarrhea.

glass cold water. May be followed by carbo-
Route/Dosage nated beverage or fruit juice to improve P
Each Fleet Enema contains 4.4 g sodium/118 flavor.
ml. Each 20 ml of Fleet Phospho-Soda oral solu- ● See Route and Dose section for dosing of Visi-
tion contains 96.4 mEq sodium. col. Undigested Visicol tablets may appear in
PO (Adults): 20–30 ml Phospho-Soda; Visi- the stool or be visualized during co-
col—evening before colonoscopy: 3 tablets ev- lonoscopy.
ery 15 min (with at least 8 oz of water), last dose ● Rect: Position patient on left side with knee
will be 2 tablets (total of 20 tablets), on morning slightly flexed. Insert prelubricated tip about
of colonoscopy starting 3–5 hr before proce- 2 in. into rectum, aiming toward the umbili-
dure, 3 tablets every 15 min (with at least 8 oz of cus. Gently squeeze bottle until empty. Dis-
clear liquids), last dose will be 2 tablets (total of continue if resistance is met, because perfo-
20 tablets); should not be repeated in less than ration may occur if contents are forced into
7 days. rectum.
PO (Children): 5–15 ml Phospho-Soda.

Patient/Family TeachingRect (Adults and Children >12 yr): 118 ml
● Advise patient that laxatives should be usedFleet Enema.

only for short-term therapy. Long-term thera-Rect (Children >2 yr): 1/2 of the adult dose.
py may cause electrolyte imbalance and de-

Availability (generic available) pendence.
Oral solution: 18 g sodium phosphate and 48

● Caution patient on sodium restriction that this
g sodium biphosphate/100 ml in 45-, 90-, and product has a high sodium content.
237-ml containersOTC. Enema: 7 g sodium phos-

● Advise patient not to take oral form of this
phate and 19 g sodium biphosphate/118 ml in medication within 2 hr of other medications.
67.5- and 133-ml containersOTC. Tablets (Visi-

● Encourage patient to use other forms of bow-
col): 2 g (40 tablets/bottle). el regulation, such as increasing bulk in the

diet, fluid intake, and mobility. Normal bowelNURSING IMPLICATIONS
habits may vary from 3 times/day to 3 times/
wk.Assessment

● Advise patient to notify health care profes-● Assess patient for fever, abdominal disten-
sional if unrelieved constipation, rectaltion, presence of bowel sounds, and usual

pattern of bowel function. bleeding, or symptoms of electrolyte imbal-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ance (muscle cramps or pain, weakness, diz- Use Cautiously in: Impaired liver function.
ziness, and so forth) occur. Exercise Extreme Caution in: Severe life-

threatening reactions have occurred followingEvaluation/Desired Outcomes
IV administration, use other routes unless risk is

● Soft, formed bowel movement.
justified.

● Evacuation of the bowel.
Adverse Reactions/Side Effects
GI: gastric upset, unusual taste. Derm: flushing,

phytonadione rash, urticaria. Hemat: hemolytic anemia. Lo-
(fye-toe-na-dye-one) cal: erythema, pain at injection site, swelling.
AquaMEPHYTON, Mephyton, vita- Misc: allergic reactions, hyperbilirubinemia
min K (large doses in very premature infants), kernic-

terus.Classification
Therapeutic: antidotes, vitamins Interactions
Pharmacologic: fat-soluble vitamins Drug-Drug: Large doses will counteract the ef-

fect of warfarin. Large doses of salicylates or
Pregnancy Category UK broad-spectrum anti-infectives may increase

vitamin K requirements. Bile acid seques-
Indications trants, mineral oil, and sucralfate may de-
Prevention and treatment of hypoprothrom- crease vitamin K absorption from the GI tract.
binemia, which may be associated with: Exces-

Route/Dosagesive doses of oral anticoagulants, Salicylates,
IV use of phytonadione should be reserved forCertain anti-infective agents, Nutritional defi-
emergencies, subcutaneous route is preferred.ciencies, Prolonged total parenteral nutrition.

Prevention of hemorrhagic disease of the Treatment of Hypoprothrombinemia due to
newborn. Vitamin K Deficiency
Action Subcut, IM, IV (Adults): 10 mg.
Required for hepatic synthesis of blood coagula- PO (Adults): 2.5–25 mg/day.
tion factors II (prothrombin), VII, IX, and X. Subcut, IM, IV (Children >1 month): 1–2-
Therapeutic Effects: Prevention of bleeding mg single dose.
due to hypoprothrombinemia. PO (Children >1 month): 2.5–5 mg/day.
Pharmacokinetics Prevention of Hypoprothrombinemia during
Absorption: Well absorbed following oral, IM, Total Parenteral Nutrition
or subcut administration. Oral absorption re-

IM, IV (Adults): 5–10 mg once weekly.quires presence of bile salts. Some vitamin K is
IM, IV (Children): 2–5 mg once weekly.produced by bacteria in the GI tract.

Distribution: Crosses the placenta; does not Oral Anticoagulant Overdose
enter breast milk. Subcut, IV (Adults): 2.5–10 mg/dose (rarelyMetabolism and Excretion: Rapidly metabo- up to 25–50 mg has been used); may repeat
lized by the liver. 12–48 hr after with oral route.Half-life: Unknown. Subcut, IV (Children >1 month): 0.5–5 mg.
TIME/ACTION PROFILE Prevention of Hemorrhagic Disease of

Newborn
ROUTE ONSET PEAK† DURATION‡

IM (Neonates): 0.5–1 mg, within 1 hr of birth,PO 6–12 hr unknown unknown
may repeat in 6–8 hrs if needed. May be repeat-IM, subcut 1–2 hr 3–6 hr 12–14 hr
ed in 2–3 wk if mother received previous anti-IV 1–2 hr 3–6 hr 12 hr
convulsant/anticoagulant/anti-infective/antitu-

†Control of hemorrhage bercular therapy. 1–5 mg may be given IM to
‡Normal PT achieved mother 12–24 hr before delivery.
Contraindications/Precautions

Treatment of Hemorrhagic Disease ofContraindicated in: Hypersensitivity; Hyper-
Newbornsensitivity or intolerance to benzyl alcohol (in-

jection only). IM, Subcut (Neonates): 1–2 mg/day.
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Availability cyclosporine, dexamethasone sodium phos-
Tablets: 5 mg. Injection: 2 mg/ml in 0.5-ml phate, digoxin, diphenhydramine, dopamine,
ampules, 10 mg/ml in 1-ml ampules. doxycycline, enalaprilat, epinephrine, eryth-

romycin, esmolol, famotidine, fentanyl, flu-
NURSING IMPLICATIONS conazole, furosemide, ganciclovir, gentami-

cin, heparin, hydrocortisone sodiumAssessment
succinate, hydroxyzine, imipenem/cilastatin,

● Monitor for frank and occult bleeding (guai-
insulin, isoproterenol, ketorolac, labetalol,ac stools, Hematest urine, and emesis). Mon-
lidocaine, meperidine, metoclopramide, me-itor pulse and blood pressure frequently; no-
toprolol, metronidazole, midazolam, mor-tify physician immediately if symptoms of
phine, nafcillin, nitroglycerin, nitroprusside,internal bleeding or hypovolemic shock de-
norepinephrine, ondansetron, penicillin Gvelop. Inform all personnel of patient’s bleed-
potassium, piperacillin, potassium chloride,ing tendency to prevent further trauma. Apply
procainamide, prochlorperazine, proprano-pressure to all venipuncture sites for at least 5 lol, ranitidine, sodium bicarbonate, ticarcil-min; avoid unnecessary IM injections. lin/clavulanate, tobramycin, tolazoline, van-

● Pedi: Monitor for side effects and adverse re- comycin, vasopressin, verapamil, vitamin Bactions. Children may be especially sensitive with C.to the effects and side effects of vitamin K.
● Y-Site Incompatibility: diazepam, dobuta-Neonates, especially premature neonates, mine, magnesium sulfate, phenytoin, trimeth-may be more sensitive than older children. oprim/sulfamethoxazole.

● Lab Test Considerations: Monitor pro-
Patient/Family Teachingthrombin time (PT) prior to and throughout P
● Instruct patient to take this medication as di-vitamin K therapy to determine response to

rected. Take missed doses as soon as remem-and need for further therapy.
bered unless almost time for next dose. NotifyPotential Nursing Diagnoses health care professional of missed doses.Imbalanced nutrition: less than body require-

● Cooking does not destroy substantialments (Indications) amounts of vitamin K. Patient should notIneffective tissue perfusion (Indications) drastically alter diet while taking vitamin K.
Implementation See Appendix L for foods high in vitamin K.
● The parenteral route is preferred for phyto- ● Caution patient to avoid IM injections and ac-

nadione therapy but, because of severe, po- tivities leading to injury. Use a soft tooth-
tentially fatal hypersensitivity reactions, IV vi- brush, do not floss, and shave with an electric
tamin K is not recommended. razor until coagulation defect is corrected.

● Administration of whole blood or plasma may ● Advise patient to report any symptoms of un-
also be required in severe bleeding because usual bleeding or bruising (bleeding gums;
of the delayed onset of this medication. nosebleed; black, tarry stools; hematuria; ex-

● Phytonadione is an antidote for warfarin cessive menstrual flow).
overdose but does not counteract the antico- ● Patients receiving vitamin K therapy should be
agulant activity of heparin. cautioned not to take OTC medications with-

out advice of health care professional.IV Administration
● Advise patient to inform health care profes-

● Intermittent Infusion: Diluent: Dilute in
sional of medication regimen prior to treat-0.9% NaCl, D5W, or D5/0.9% NaCl. Rate:
ment or surgery.Administer over 30–60 min. Rate should not

● Advise patient to carry identification at allexceed 1 mg/min.
times describing disease process.

● Y-Site Compatibility: amikacin, amino-
● Emphasize the importance of frequent labphylline, atropine, aztreonam, bumetanide,

tests to monitor coagulation factors.calcium chloride, calcium gluconate, cefazo-
lin, cefotaxime, cefoxitin, ceftazidime, cefti- Evaluation/Desired Outcomes
zoxime, ceftriaxone, cefuroxime, chloram- ● Prevention of spontaneous bleeding or cessa-
phenicol, cimetidine, clindamycin, tion of bleeding in patients with hypopro-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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thrombinemia secondary to impaired intesti- cholelithiasis; Cardiovascular disease; Retinal
nal absorption or oral anticoagulant, disease; Nephrolithiasis; History of psychiatric
salicylate, or anti-infective therapy. or cognitive disorders; OB: Pregnancy, lacta-

● Prevention of hemorrhagic disease in the tion, or children (safety not established).
newborn. Adverse Reactions/Side Effects

CNS: dizziness, headache, weakness. EENT:
amblyopia, epistaxis, rhinitis. CV: edema, hy-pilocarpine (oral)†
pertension, tachycardia. GI: nausea, vomiting,(pye-loe-kar-peen)
dyspepsia, dysphagia. GU: urinary frequency.Salagen
Derm: flushing, sweating. Neuro: tremors.

Classification Misc: chills, voice change.
Therapeutic: none assigned

InteractionsPharmacologic: cholinergics
Drug-Drug: Concurrent use of anticholiner-

Pregnancy Category C gics will � the effectiveness of pilocarpine.
†For ophthalmic use of pilocarpine, see Ap- Concurrent use of bethanechol or ophthal-
pendix C mic cholinergics may result in � cholinergic

effects. Concurrent use with beta blockers
Indications may � the risk of adverse cardiovascular reac-
Management of xerostomia, which may occur as tions (conduction disturbances).
a consequence of radiation therapy for cancer

Route/Dosageof the head and neck. Treatment of dry mouth in
patients with Sjögren’s syndrome. Head and Neck Cancer Patients

PO (Adults): 5 mg three times daily initially,Action
then titrated to need/response, usual range 15–Stimulates cholinergic receptors, resulting in
30 mg/day (no single should exceed 10 mg).primarily muscarinic action, including stimula-

tion of exocrine glands. Other effects include: Patients with Sjögren’s Syndrome
Increased sweating, gastric secretions, In- PO (Adults): 5 mg four times daily.
creased bronchial secretions, Increased tone

Availabilityand motility of the urinary tract, gallbladder,
Tablets: 5 mg, 7.5 mg.and biliary duct smooth muscle. Therapeutic

Effects: Increased salivary gland secretion.
NURSING IMPLICATIONSPharmacokinetics

Absorption: Well absorbed after oral adminis- Assessment
tration. ● Assess oral mucosa for dryness and ulcer-
Distribution: Unknown. ation periodically during therapy.
Metabolism and Excretion: Inactivated at Potential Nursing Diagnoses
neuronal synapses and in plasma. Some un- Impaired oral mucous membrane (Indications)
changed pilocarpine and metabolites are ex-

Implementationcreted in urine.
● PO: Use lowest dose that is tolerated and ef-Half-life: After 5-mg dose for 2 days—0.8

fective for maintenance.hr; after 10-mg dose for 2 days—1.3 hr.
Patient/Family TeachingTIME/ACTION PROFILE
● Instruct patient to take medication as di-

rected.ROUTE ONSET PEAK DURATION
● Caution patient that pilocarpine may cause vi-PO 20 min 1 hr 3–5 hr

sual changes, especially at night; avoid driv-
ing or other activities requiring alertness untilContraindications/Precautions
effects of medication are known.Contraindicated in: Hypersensitivity; Uncon-

● Advise patient to drink adequate daily fluidstrolled asthma; Angle-closure glaucoma; Iritis.
(1500–2000 ml/day), especially if sweatingUse Cautiously in: History of pulmonary dis-
occurs. Less than adequate fluid intake mayease (asthma, bronchitis, or chronic obstruc-

tive pulmonary disease); Biliary tract disease or lead to dehydration.
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Evaluation/Desired Outcomes Use Cautiously in: Possible risk of cancer. Do
● Increased salivary gland secretion in patients not use as first-line therapy; Clinical infection at

treatment site (infection should be treated/with xerostomia.
cleared prior to use); Skin papillomas (warts);● Decrease in dry mouth in patients with
allow treatment/resolution prior to use; Natu-Sjögren’s syndrome. Full effects in cancer pa-
ral/artificial sunlight (minimize exposure); OB:tients may not be seen for up to 12 weeks or 6
Use only if clearly needed; Pedi: Use only if otherweeks in patients with Sjögren’s syndrome.
treatments have failed; safety not established in
children <2 yr.

pimecrolimus Adverse Reactions/Side Effects
(pi-me-cro-li-mus) Local: burning. Misc: increased risk of lym-
Elidel phoma/skin cancer.

Classification Interactions
Therapeutic: immunosuppressants Drug-Drug: None significant as systemic ab-
(topical) sorption is negligible.

Route/DosageIndications Topical (Adults and Children ≥2 yr): Apply
Short-term and intermittent long-term manage- thin film twice daily; rub in gently and complete-
ment of mild to moderate atopic dermatitis un- ly.
responsive to or in patients intolerant of conven-

Availabilitytional treatment.
Cream: 1% in 30-g, 60-g, and 100-g tubes. PAction Cost: $75.99/30 g, $141.58/60 g, $220.98/100

Inhibits T-cell and mast cell activation by inter- g.
fering with production of inflammatory cyto-
kines. Therapeutic Effects: Decreased severi- NURSING IMPLICATIONS
ty of atopic dermatatis.

Assessment
Pharmacokinetics ● Assess skin lesions prior to and periodically
Absorption: Minimally absorbed through in- during therapy. Discontinue therapy after
tact skin. signs and symptoms of atopic dermatitis have
Distribution: Local distribution after topical resolved. Resume treatment at the first signs
administration. and symptoms of recurrence.
Metabolism and Excretion: Systemic metab- Potential Nursing Diagnoses
olism and excretion is negligible with local ap- Impaired skin integrity (Indications)
plication.

ImplementationHalf-life: Not applicable.
● Topical: Apply a thin layer to affected area

twice daily and rub in gently and completely.TIME/ACTION PROFILE (improvement in
May be used on all skin areas including head,symptoms)
neck, and intertriginous areas. Do not use

ROUTE ONSET PEAK DURATION with occlusive dressings.
topical within 6 days unknown unknown Patient/Family Teaching

● Instruct patient on correct technique for ap-
Contraindications/Precautions plication. Apply only as directed to external
Contraindicated in: Hypersensitivity; Should areas. Wash hands following application,
not be applied to areas of active cutaneous viral unless hands are areas of application.
infections (increased risk of dissemination); ● Caution patient to avoid exposure to natural
Concurrent use of occlusive dressings; Nether- or artificial sunlight, including tanning beds,
ton’s syndrome (increased absorption of pime- while using cream.
crolimus); Lactation: Discontinue breast- ● Advise patient that pimecrolimus may cause
feeding. skin burning. This occurs most commonly

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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during first few days of application, is of mild TIME/ACTION PROFILE (effects on blood
to moderate severity, and improves within 5 glucose)
days or as atopic dermatitis resolves.

ROUTE ONSET PEAK DURATION
● Advise patient to notify health care provider if

PO 30 min 2–4 hr 24 hrno improvement is seen following 6 wk of
treatment or at any time if condition worsens. Contraindications/Precautions

Contraindicated in: Hypersensitivity; Diabetic
ketoacidosis; Clinical evidence of active liverEvaluation/Desired Outcomes
disease or increased ALT (>2.5 times upper

● Resolution of signs and symptoms of atopic
limit of normal); OB: Pregnancy or lactationdermatitis. (not recommended for use during pregnancy or
lactation; insulin should be used); Pedi: Chil-
dren <18 yr or type 1 diabetes (requires insulinpioglitazone (pi-o-glit-a-zone)
for activity).Actos Use Cautiously in: Edema; CHF (avoid use in

Classification moderate to severe CHF); Hepatic impairment;
Therapeutic: antidiabetics (oral) Women (may increase distal upper and lower
Pharmacologic: thiazolidinediones limb fractures); Women with childbearing po-

tential (may restore ovulation and risk of preg-
Pregnancy Category C nancy).

Adverse Reactions/Side Effects
CV: edema. GI: hepatitis, � liver enzymes. He-

Indications mat: anemia. Misc: fractures (arm, hand, foot)
Management of type 2 diabetes mellitus; may in female patients.
also be used with a sulfonylurea, metformin, or Interactions
insulin when the combination of diet, exercise, Drug-Drug: May � efficacy of hormonal
and metformin does not achieve glycemic contraceptives. Pioglitazone is metabolized by
control. the CYP450 3A4 enzyme system. Concurrent

use of drugs that alter the activity of this system
may result in drug-drug interactions. Ketoco-Action nazole may � effects of pioglitazone. Concur-

Improves sensitivity to insulin by acting as an rent use with insulin may � risk of CHF (con-
agonist at receptor sites involved in insulin re- sider predisposing factors).
sponsiveness and subsequent glucose produc- Drug-Natural Products: Glucosamine may
tion and utilization. Requires insulin for activity. worsen blood glucose control. Chromium,
Therapeutic Effects: Decreased insulin resis- and coenzyme Q-10 may produce � hypo-
tance, resulting in glycemic control without hy- glycemic effects.
poglycemia. Route/Dosage

PO (Adults): 15–30 mg once daily, may be in-
creased to 45 mg/day if needed. Doses greaterPharmacokinetics
than 30 mg have not been evaluated in combina-Absorption: Well absorbed following oral ad-
tion with insulin and other antidiabetics.ministration.
AvailabilityDistribution: Unknown.
Tablets: 15 mg, 30 mg, 45 mg. Cost: 15 mgProtein Binding: >99% bound to plasma pro-
$329.97/90, 30 mg $505.97/90, 45 mgteins. Active metabolites are also highly (>99
$549.97/90. In combination with: Metfor-%) bound.
min (Actoplus Met), glimepride (Duetact); seeMetabolism and Excretion: Extensively me-
Appendix B.tabolized by the liver; at least two metabolites

have pharmacologic activity. Minimal renal ex- NURSING IMPLICATIONScretion of unchanged drug.
Half-life: Pioglitazone—3–7 hr; total pio- Assessment
glitazone (pioglitazone plus metabolites)— ● Observe patient taking concurrent insulin for
16–24 hr. signs and symptoms of hypoglycemic reac-
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tions (sweating, hunger, weakness, dizziness, illness, and health care professional should
tremor, tachycardia, anxiety). be notified if significant changes occur.

● Lab Test Considerations: Monitor serum ● Advise patient to notify health care profes-
glucose and Hb A1c periodically during thera- sional immediately if signs of hepatic dysfunc-
py to evaluate effectiveness. tion (nausea, vomiting, abdominal pain, fa-

● Monitor CBC with differential periodically tigue, anorexia, dark urine, jaundice) or CHF
during therapy. May cause � in hemoglobin (edema, shortness of breath, rapid weight
and hematocrit, usually during the first 4–12 gain) occur.
wk of therapy; then levels stabilize. ● Insulin is the preferred method of controlling

● Monitor serum ALT levels before starting blood glucose during pregnancy. Counsel fe-
therapy and periodically thereafter or if jaun- male patients that higher doses of oral con-
dice or symptoms of hepatic dysfunction oc- traceptives or a form of contraception other
cur. Pioglitazone should not be started in pa- than oral contraceptives may be required and
tients with active liver disease or ALT levels to notify health care professional promptly if
>2.5 times the upper limit of normal. Patients pregnancy is planned or suspected.
with mild ALT � should have more frequent ● Advise patient to inform health care profes-
monitoring. If ALT � to >3 times the upper sional of medication regimen before treat-
limit of normal, recheck ALT promptly. Dis- ment or surgery.
continue pioglitazone if ALT remains >3 ● Advise patient to carry a form of sugar (sugar
times normal. packets, candy) and identification describing

● May cause transient � in CPK levels. disease process and medication regimen at
all times.Potential Nursing Diagnoses P

● Emphasize the importance of routine follow-Imbalanced nutrition: more than body require-
up exams.ments (Indications)

Noncompliance (Patient/Family Teaching) Evaluation/Desired Outcomes
● Control of blood glucose levels.Implementation

● Patients stabilized on a diabetic regimen who
are exposed to stress, fever, trauma, infec- piperacillin/tazobactamtion, or surgery may require administration

(pi-per-a-sill-in/tay-zoe-bak-tam)of insulin.
Zosyn● PO: May be administered with or without

meals. Classification
Therapeutic: anti-infectivesPatient/Family Teaching
Pharmacologic: extended spectrum peni-● Instruct patient to take medication as direct-
cillinsed. If dose for 1 day is missed, do not double

dose the next day. Pregnancy Category B
● Explain to patient that this medication con-

trols hyperglycemia but does not cure diabe- Indicationstes. Therapy is long-term. Appendicitis and peritonitis. Skin and skin
● Review signs of hypoglycemia and hypergly- structure infections. Gynecologic infections.cemia with patient. If hypoglycemia occurs,

Community-acquired and nosocomial pneumo-advise patient to take a glass of orange juice
nia caused by piperacillin-resistant, beta-lacta-or 2–3 tsp of sugar, honey, or corn syrup dis-
mase–producing bacteria.solved in water and notify health care profes-
Actionsional.
Piperacillin binds to bacterial cell wall mem-● Encourage patient to follow prescribed diet,
brane, causing cell death. Spectrum is extendedmedication, and exercise regimen to prevent
compared with other penicillins. Tazobactamhypoglycemic or hyperglycemic episodes.
inhibits beta-lactamase, an enzyme that can de-● Instruct patient in proper testing of serum
stroy penicillins. Therapeutic Effects: Deathglucose and ketones. These tests should be

closely monitored during periods of stress or of susceptible bacteria. Spectrum: Active

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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against piperacillin-resistant, beta-lactamase– pairment. May � levels and risk of toxicity from
producing: Bacteroides fragilis, E. coli, Acine- methotrexate.
tobacter baumanii, Klebsiella pneumoniae, Route/Dosage
Pseudomonas aeruginosa, Staphylococcus Contains 2.79 mEq (64 mg) sodium/g of piper-
aureus, Haemophilus influenzae. acillin; dose below expressed as combined pi-
Pharmacokinetics peracillin/tazobactam content.
Absorption: Piperacillin is well absorbed IV (Adults): Most infections—3.375 g q 6 hr.
(80%) from IM sites. Nosocomial pneumonia—4,5 g q 6 hr.
Distribution: Widely distributed. Enter CSF Renal Impairment
well only when meninges are inflamed. Cross IV (Adults): CCr 20–40 ml/min—2.25 g q 6
the placenta and enter breast milk in low con- hr (3.375 g q 6 hr for nosocomial pneumonia);
centrations. CCr <20 ml/min—2.25 g q 8 hr (2.25 g q 6 hr
Metabolism and Excretion: Piperacillin for nosocomial pneumonia); Hemodialysis—
(68%) and tazobactam (80%) are mostly ex- 2.25 g q 12 h (2.25 g q 8 hr for nosocomial
creted unchanged by the kidneys. pneumonia).
Half-life: 0.7–1.2 hr.

Availability
TIME/ACTION PROFILE (piperacillin blood Powder for injection: 2-g piperacillin/0.25-g

tazobactam vials and 50-g ml premixed frozenlevels)
containers, 3-g piperacillin/0.375-g tazobactam

ROUTE ONSET PEAK DURATION vials and 50-ml premixed frozen containers, 4-g
piperacillin/0.5-g tazobactam vials and 50-mlIV rapid end of in- 4–6 hr

fusion premixed frozen containers, 36-g piperacillin/
4.5-g tazobactam bulk vials.

Contraindications/Precautions
Contraindicated in: Hypersensitivity to peni- NURSING IMPLICATIONS
cillins, beta-lactams, cephalosporins, or tazo-

Assessmentbactam (cross-sensitivity may occur).
● Assess patient for infection (vital signs; ap-Use Cautiously in: Renal impairment (dosage

pearance of wound, sputum, urine, and stool;reduction or increased interval recommended if
WBC) at beginning of and during therapy.CCr <40 ml/min); Sodium restriction; Pedi:

● Obtain a history before initiating therapy toChildren (safety and efficacy not established);
determine previous use of and reactions toOB: Pregnancy and lactation (safety not estab-
penicillins or cephalosporins. Persons with alished).
negative history of penicillin sensitivity mayAdverse Reactions/Side Effects still have an allergic response.

CNS: SEIZURES (higher doses), confusion, diz-
● Obtain specimens for culture and sensitivity

ziness, headache, insomnia, lethargy. GI: PSEUDO- prior to initiating therapy. First dose may be
MEMBRANOUS COLITIS, diarrhea, constipation, drug- given before receiving results.
induced hepatitis, nausea, vomiting. GU:

● Observe patient for signs and symptoms of
interstitial nephritis. Derm: rashes (� in cystic anaphylaxis (rash, pruritus, laryngeal edema,
fibrosis patients), urticaria. Hemat: bleeding, wheezing). Discontinue the drug and notify
leukopenia, neutropenia, thrombocytopenia. the physician or other health care profession-
Local: pain, phlebitis at IV site. Misc: hypersen- al immediately if these occur. Keep epineph-
sitivity reactions, including ANAPHYLAXIS and SERUM rine, an antihistamine, and resuscitation
SICKNESS, fever (� in cystic fibrosis patients), su- equipment close by in the event of an anaphy-
perinfection. lactic reaction.
Interactions ● Lab Test Considerations: Evaluate renal
Drug-Drug: Probenecid � renal excretion and hepatic function, CBC, serum potassium,
and � blood levels. May alter excretion of lith- and bleeding times prior to and routinely
ium. Potassium-losing diuretics, cortico- during therapy.
steroids, or amphotericin B may � risk of ● May cause positive direct Coombs’ test result.
hypokalemia. � risk of hepatotoxicity with oth- ● May cause � BUN, creatinine, AST, ALT, se-
er hepatotoxic agents. May � half-life of rum bilirubin, alkaline phosphatase, and
aminoglycosides in patients with renal im- LDH.
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● May cause leukopenia and neutropenia, es- side, norepinephrine, ondansetron,
pecially with prolonged therapy or hepatic palonosetron, pancuronium, pantoprazole,
impairment. phenylephrine, potassium chloride, procain-

● May cause prolonged prothrombin and par- amide, ranitidine, remifentanil, sargramos-
tial thromboplastin time. tim, sodium bicarbonate, tacrolimus, thiote-

● May cause � hemoglobin and hematocrit pa, trimethoprim/sulfamethoxazole,
and thrombocytopenia, eosinophilia, leuko- tigecycline, tirofiban, vasopressin, vinblas-
penia, and neutropenia. It also may cause tine, vincristine, voriconazole, zidovudine.
proteinuria; hematuria; pyuria; hyperglyce- ● Y-Site Incompatibility: acyclovir, amiodar-
mia; � total protein or albumin; and abnor- one, amphotericin B, amphotericin b choles-
malities in sodium, potassium, and calcium teryl sulfate complex, azithromycin, caspo-
levels. fungin, chlorpromazine, ciprofloxacin,

cisplatin, dacarbazine, daunorubicin, diltia-Potential Nursing Diagnosis
zem, dobutamine, doxorubicin, doxorubicinRisk for infection (Indications, Side Effects)
liposome, doxycycline, droperidol, drotreco-Deficient knowledge, related to medication reg-
gin, famotidine, ganciclovir, gemcitabine,imen (Patient/Family Teaching)
haloperidol, hydralazine, hydroxyzine, idaru-Implementation
bicin, insulin, labetalol, levofloxacin, midaz-

● Do not confuse Zosyn (piperacillin/tazobac-
olam, mitomycin, mitoxantrone, nalbuphine,tam) with Zofran (ondansetron).
phenytoin, prochlorperazine, promethazine,

IV Administration propranolol, quinupristin/dalfopristin, thio-
● Intermittent Infusion: Diluent: Reconsti- tepa, tobramycin, vecuronium, verapamil. Ptute each 1 g of piperacillin with at least 5 ml Patient/Family Teachingof 0.9% NaCl, sterile water for injection, or

● Advise patient to report signs of superinfec-D5W. Dilute further in 50–100 ml of 0.9%
tion (black furry overgrowth on tongue, vagi-NaCl, D5W, D5/0.9% NaCl, or LR. Reconsti-
nal itching or discharge, loose or foul-smell-tuted vials stable for 24 hr at room tempera-
ing stools) and allergy.ture or 48 hr if refrigerated. Infusion stable

● Caution patient to notify health care profes-for 24 hr at room temperature or 7 days if re-
sional if fever and diarrhea occur, especiallyfrigerated. Rate: Infuse over 30 min.
if stool contains blood, pus, or mucus. Advise

● Y-Site Compatibility: amikacin, ami-
patient not to treat diarrhea without consult-nophylline, anidulafungin, aztreonam, bivali-
ing health care professional. May occur up torudin, bleomycin, bumetanide, buprenor-
several weeks after discontinuation of medi-phine, butorphanol, carboplatin, carmustine,
cation.calcium chloride, calcium gluconate, cefep-

ime, chloramphenicol, cimetidine, clindamy- Evaluation/Desired Outcomes
cin, cyclosporine, cytarabine, daptomycin, ● Resolution of the signs and symptoms of in-
dexamethasone sodium phosphate, dexme- fection. Length of time for complete resolu-
detomidine, diazepam, digoxin, diphenhy- tion depends on the organism and site of in-
dramine, docetaxel, dopamine, enalaprilat, fection.
epinephrine, erythromycin, esmolol, etopo-
side, etoposide phosphate, fenoldopam, fen-
tanyl, floxuridine, fluconazole, fludarabine, piroxicam (peer-ox-i-kam)
fluorouracil, furosemide, granisetron, hepa- �Apo-Piroxicam, Feldene,
rin, hydrocortisone sodium succinate, hydro- �Novo-Pirocam, �Nu-Pirox,
morphone, ifosfamide, isoproterenol, keto- �PMS-Piroxicam
rolac, lansoprazole, leucovorin, lidocaine,

Classificationlinezolid, lorazepam, magnesium sulfate,
Therapeutic: antirheumatics, nonsteroidalmannitol, meperidine, mesna, methotrexate,
anti-inflammatory agentsmethylprednisolone sodium succinate, meto-

clopramide, metoprolol, metronidazole, mil- Pregnancy Category C
rinone, morphine, nitroglycerin, nitroprus-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications Interactions
Management of inflammatory disorders, includ- Drug-Drug: Concurrent use with aspirin �
ing: Rheumatoid arthritis, Osteoarthritis. Unla- piroxicam blood levels and may � effective-
beled uses: Management of dysmenorrhea. ness. � risk of bleeding with anticoagulants,

cefoperazone, cefotetan, heparin, ticlopi-Action
dine, clopidogrel, eptifibatide, tirofiban,Inhibits prostaglandin synthesis. Therapeutic
thrombolytic agents, valproic acid. � ad-Effects: Suppression of pain and inflammation.
verse GI side effects with aspirin, corticoste-

Pharmacokinetics roids, and other NSAIDs. Probenecid �
Absorption: Well absorbed from the GI tract. blood levels and may increase toxicity. May �
Distribution: Unknown. Enters breast milk in response to antihypertensives or diuretics.
small amounts. May � serum levels and risk of toxicity from
Metabolism and Excretion: Mostly metabo- lithium. May � risk of hypoglycemia from in-
lized by the liver. Minimal amounts excreted un- sulin or oral hypoglycemic agents. � risk
changed by the kidneys. of adverse renal effects with gold compounds,
Half-life: 50 hr. cyclosporine, or chronic use of acetamino-

phen. May � risk of hematologic toxicity fromTIME/ACTION PROFILE
antineoplastics or radiation therapy.
Drug-Natural Products: Increased antico-ROUTE ONSET PEAK DURATION
agulant effect and bleeding risk with arnica,

PO (analge- 1 hr unknown 48–72 hr
chamomile, clove, dong quai, fenugreek,sic effect)
feverfew, garlic, ginger, ginkgo, Panax gin-PO (anti-in- 7–12 days 2–3 wk† unknown

flammatory seng, and others.
effect)

Route/Dosage
†May take up to 12 wk PO (Adults): Anti-inflammatory—10–20

mg/day; may be given as single dose or 2 dividedContraindications/Precautions
doses. Antidysmenorrheal—40 mg initially,Contraindicated in: Hypersensitivity; Cross-
then 20 mg/day.sensitivity may exist with other NSAIDs, includ-
PO (Geriatric Patients): 10 mg/day initially.ing aspirin; Active GI bleeding or ulcer disease;

OB: Lactation; Peri-operative pain from coro- Availability (generic available)
nary artery bypass graft (CABG) surgery. Capsules: 10 mg, 20 mg. Suppositories: �10
Use Cautiously in: Cardiovascular disease or mg, �20 mg.
risk factors for cardiovascular disease (may �

NURSING IMPLICATIONSrisk of serious cardiovascular thrombotic
events, myocardial infarction, and stroke, espe- Assessmentcially with prolonged use); Severe hepatic dis-

● Patients who have asthma, aspirin-inducedease; History of ulcer disease; Geri: Appears on allergy, and nasal polyps are at increased riskBeers list. Geriatric patients are at increased for developing hypersensitivity reactions.risk for GI bleeding, edema, renal failure; Renal Monitor for rhinitis, asthma, and urticaria.impairment (dosage reduction recommended);
● Arthritis: Assess pain and range of motion

OB, Pedi: Pregnancy or children (safety not es- prior to and 1–2 hr following administration.
tablished; avoid use during 2nd half of preg-

● Lab Test Considerations: Bleeding time
nancy). may be prolonged for up to 2 wk following
Adverse Reactions/Side Effects discontinuation of therapy.
CNS: drowsiness, headache, dizziness. EENT: ● May cause � hemoglobin, hematocrit, leu-
blurred vision, tinnitus. CV: edema. GI: DRUG-IN- kocyte, and platelet counts.
DUCED HEPATITIS, GI BLEEDING, discomfort, dyspepsia, ● Monitor liver function tests periodically dur-
nausea, vomiting, anorexia, constipation, diar- ing therapy. May cause � serum alkaline
rhea, flatulence. GU: renal failure. Derm: EXFOLI- phosphatase, LDH, AST, and ALT concen-
ATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC EPI- trations.
DERMAL NECROLYSIS, rashes. Hemat: blood ● Monitor BUN, serum creatinine, and electro-
dyscrasias, prolonged bleeding time. Misc: al- lytes periodically during therapy. May cause
lergic reactions including ANAPHYLAXIS. � BUN, serum creatinine, and electrolyte
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concentrations and � urine electrolyte con- who do not respond to one NSAID may re-
centrations. spond to another.

Potential Nursing Diagnoses
Acute pain (Indications) polyethylene glycol
Impaired physical mobility (Indications) (po-lee-eth-e-leen glye-kole)
Implementation MiraLax
● Administration in higher than recommended

Classificationdoses does not provide increased effective-
Therapeutic: laxativesness but may cause increased side effects, es- Pharmacologic: osmotics

pecially in geriatric patients. Use lowest effec-
tive dose for shortest period of time. Pregnancy Category C

● PO: Administer after meals or with food or an
antacid containing aluminum or magnesium Indications
to minimize gastric irritation. Treatment of occasional constipation.

● Administer as soon as possible after the onset Actionof menses. Prophylactic use has not been
Polyethylene glycol (PEG) in solution acts as anproved effective.
osmotic agent, drawing water into the lumen of

Patient/Family Teaching the GI tract. Therapeutic Effects: Evacuation
● Advise patient to take this medication with a of the GI tract without water or electrolyte im-

full glass of water and to remain in an upright balance.
position for 15–30 min after administration. PPharmacokinetics

● Instruct patient to take medication as direct-
Absorption: Nonabsorbable.ed. Take missed doses as soon as remem- Distribution: Unknown.bered but not if almost time for the next dose. Metabolism and Excretion: Excreted in fecalDo not double doses. contents.

● May cause drowsiness or dizziness. Advise Half-life: Unknown.patient to avoid driving or other activities re-
quiring alertness until response to the medi- TIME/ACTION PROFILE (bowel movement)
cation is known.

ROUTE ONSET PEAK DURATION● Caution patient to avoid the concurrent use of
alcohol, aspirin, acetaminophen, or other PO unknown 2–4 days unknown
OTC or herbal products without consulting

Contraindications/Precautionshealth care professional.
Contraindicated in: GI obstruction; Gastric● Advise patient to inform health care profes-
retention; Toxic colitis; Megacolon.sional of medication regimen prior to treat-
Use Cautiously in: Abdominal pain of uncer-ment or surgery.
tain cause, particularly if accompanied by fever;● Caution patient to use sunscreen and protec-
Pregnancy or children (safety not established).tive clothing to prevent photosensitivity reac-

tion (rare). Adverse Reactions/Side Effects
● Advise patient to consult health care profes- GI: abdominal bloating, cramping, flatulence,

sional if rash, itching, visual disturbances, nausea.
tinnitus, weight gain, edema, black stools,

Interactionspersistent headache, or influenza-like syn-
Drug-Drug: None significant.drome (chills, fever, muscle aches, pain)

occurs. Route/Dosage
PO (Adults): 17 g (heaping tablespoon) in 8Evaluation/Desired Outcomes
oz of water; may be used for up to 2 wk.

● Decreased pain and improved joint mobility.
Partial arthritic relief is usually seen within 2 Availability (generic available)
wk, but maximum effectiveness may require Powder: 14-oz, 16-oz, 24-oz, and 26-oz con-
up to 12 wk of continuous therapy. Patients tainers, 17-g packets.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS Distribution: Unknown.
Metabolism and Excretion: Solution is ex-Assessment creted in fecal contents.

● Assess patient for abdominal distention, pres-
Half-life: Unknown.ence of bowel sounds, and usual pattern of

bowel function. TIME/ACTION PROFILE
● Assess color, consistency, and amount of

stool produced. ROUTE ONSET PEAK DURATION

Potential Nursing Diagnoses PO 1 hr unknown 4 hr
Constipation (Indications)

Contraindications/PrecautionsDiarrhea (Side Effects)
Contraindicated in: GI obstruction; GastricImplementation
retention; Toxic colitis; Megacolon.

● PO: Dissolve powder in 8 oz of water prior to
Use Cautiously in: Patients with absent or di-administration.
minished gag reflex; Unconscious or semicoma-Patient/Family Teaching tose states, in which administration is via NG

● Inform patient that 2–4 days may be required
tube; History of ulcerative colitis (increased riskto produce a bowel movement. PEG should
of hypoglycemia, dehydration, and hypokale-not be used for more than 2 wk. Prolonged,
mia); Barium enema using double-contrastfrequent, or excessive use may result in elec-
technique (may not allow proper barium coat-trolyte imbalance and laxative dependence.
ing of mucosa); Abdominal pain of uncertain● Advise patient to notify health care profes-
cause, particularly if accompanied by fever;sional if unusual cramps, bloating, or diar-
Geri: May be more sensitive to effects; Pedi: Chil-rhea occurs.
dren (safety not established; children <2 yrEvaluation/Desired Outcomes
more prone to hypoglycemia, dehydration, and

● A soft, formed bowel movement.
hypokalemia).

Adverse Reactions/Side Effects
polyethylene glycol/ GI: abdominal fullness, diarrhea, bloating,
electrolyte cramps, nausea, vomiting. Misc: allergic reac-
(po-lee-eth-e-leen glye-kole/e- tions (rare).
lek-troe-lite) Interactions
Colovage, Colyte, GoLYTELY, Drug-Drug: Interferes with the absorption of
�Klean-Prep, NuLytely, OCL, orally administered medications by de-
Peglyte, TriLyte creasing transit time (do not administer within 1

hr of start of therapy).Classification
Therapeutic: laxatives Route/Dosage
Pharmacologic: osmotics PO (Adults): 240 ml q 10 min (up to 4 L) until

fecal discharge appears clear and has no solidPregnancy Category C
material; may be given through NG tube at 20–
30 ml/min (up to 4 L).Indications
PO (Children ≥6 mo): 25 ml/kg/hr until fecalBowel cleansing in preparation for GI examina-
discharge is clear and has no solid material;tion. Unlabeled uses: Treatment of acute iron
may also be given through a NG tube (unla-overdose in children.
beled).Action

Polyethylene glycol (PEG) in solution acts as an Availability
osmotic agent, drawing water into the lumen of Oral solution: OCL—1500-ml 3-pack. Pow-
the GI tract. Therapeutic Effects: Evacuation der for oral solution (regular, pineapple,
of the GI tract without water or electrolyte im- citrus berry, lemon lime, cherry flavor):
balance. CoLyte—powder in bottles for reconstitution,

GoLYTLEY—powder in packets and disposablePharmacokinetics
jugs for reconstitution, NuLytely—powder inAbsorption: Ions in the solution are nonab-

sorbable. disposable jugs for reconstitution.
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NURSING IMPLICATIONS Classification
Therapeutic: antifungalsAssessment
Pharmacologic: triazoles

● Assess patient for abdominal distention, pres-
ence of bowel sounds, and usual pattern of Pregnancy Category C
bowel function.

● Assess color, consistency, and amount of Indications
stool produced. Prevention of invasive Aspergillus and Candida

● Monitor semiconscious or unconscious pa- infections in severely immunocompromised pa-
tients closely for regurgitation when adminis- tients. Treatment of orpharyngeal candidiasis
tering via NG tube. (including candidiasis unresponsive to itraco-

nazole or fluconazole).Potential Nursing Diagnoses
ActionDiarrhea (Side Effects)
Blocks ergosterol synthesis, a major componentImplementation
of fungal cell wall. Therapeutic Effects: Fun-

● Do not add extra flavorings or additional in-
gistatic/fungicidal action against susceptiblegredients to solution prior to administration.
fungi.

● Patient should fast for 3–4 hr prior to admin-
Pharmacokineticsistration and should never have solid food
Absorption: Well absorbed following oral ad-within 2 hr of administration.
ministration; absorption is optimized by food.● Patient should be allowed only clear liquids
Distribution: Extensive extravascular distribu-after administration. Ption and penetration into body tissues.

● May be administered on the morning of the
Protein Binding: >98%.examination as long as time is allotted to
Metabolism and Excretion: Some metabo-drink solution (3 hr) and evacuate bowel (1
lism via UDP glucuronidation; 66% eliminatedadditional hr). For barium enema, adminis-
unchanged in feces, 13% in urine (mostly aster solution early evening (6 PM) prior to
metabolites).exam to allow proper mucosal coating by Half-life: 35 hr.

barium.
● PO: Solution may be reconstituted with tap TIME/ACTION PROFILE (blood levels)

water. Shake vigorously until powder is dis-
ROUTE ONSET PEAK DURATIONsolved.
PO unknown 3–5 hr 8 hr● May be administered via NG tube at a rate of

20–30 ml/min.
Contraindications/Precautions

Patient/Family Teaching Contraindicated in: Hypersensitivity; Concur-
● Instruct patient to drink 240 ml every 10 min rent use of pimozide or quinidine (� risk of se-

until 4 L have been consumed or fecal dis- rious arrhythmias); Concurrent use of ergot al-
charge is clear and free of solid matter. Rap- kaloids (� risk of ergotism).
idly drinking each 240 ml is preferred over Use Cautiously in: History of/predisposition to
drinking small amounts continuously. QTc prolongation including congenital QTc

prolongation, concurrent medications whichEvaluation/Desired Outcomes
prolong QTc, high cumulative anthracycline his-

● Diarrhea, which cleanses the bowel within 4
tory or electrolyte abnormalities (hypokalemia,hr. The first bowel movement usually occurs
hypomagnesemia); correct pre-existing abnor-within 1 hr of administration.
malities prior to administration; Hypersensitivi-
ty to other azole antifungals; Hepatic impair-
ment; Severe diarrhea, vomiting, or renalposaconazole
impairment (monitor for breakthrough fungal(po-sa-kon-a-zole)
infections); OB: Use only in pregnancy or lacta-Noxafil
tion if maternal benefit outweighs risk to child;

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pedi: Safe use in children <13 yr not estab- hance absorption. Rinse spoon for adminis-
lished. tration with water after each use. Alternative

therapy or close monitoring for break-Adverse Reactions/Side Effects
through fungal infections should be consid-GI: HEPATOCELLULAR DAMAGE, diarrhea, nausea,
ered for patients unable to eat a full meal orvomiting. Endo: adrenal insufficiency. Metab:
tolerate a nutritional supplement.ALLERGIC RECTIONS.

Patient/Family TeachingInteractions
● Advise patient to notify health care profes-Drug-Drug: Posaconazole inhibits the CYP3A4

sional if severe diarrhea or vomiting occur;enzyme systems and should be expected to in-
may decrease posaconazole blood levels andteract with other drugs affected by this system.
allow breakthrough fungal infections.Rifabutin, phenytoin, cimetidine � levels

● Instruct patient to consult health care profes-and may � antifungal effectiveness; avoid con-
sional prior to taking Rx, OTC, or herbalcurrent use. � cyclosporine, sirolimus, and
products during posaconazole therapy.tacrolimus levels and risk of toxicity, decrease

● Advise patient to notify health care profes-dose initially and monitor levels frequently. �
sional of pregnancy is planned or suspectedrifabutin levels; avoid concurrent use of phe-
or if breastfeeding.nytoin, and midazolam; monitor for excess

clinical effect and dose accordingly. � levels Evaluation/Desired Outcomes
and risk of toxicity from ergot alkaloids, in- ● Resolution of clinical and laboratory indica-
cluding ergotamine and dihydroer- tions of fungal infections. Duration of therapy
gotamine; concurrent administration is con- is based on recovery from neutropenia or im-
traindicated. � levels and risk of neurotoxicity munosuppression.
of vinca alkaloids, including vincristine and
vinblastine; consider dose adjustment. � lev-

potassium and sodiumels and risk of toxicity of HMG CoA reductase
inhibitors (statins); consider � statin dose. phosphates
May � levels and risk of adverse cardiovascu- (po-tas-e-um/soe-dee-yum foss-
lar reactions to calcium channel blockers; fates)
consider dosage reduction. K-Phos M.F, K-Phos Neutral, K-
Route/Dosage Phos No. 2, Neutra-Phos, Uro-KP
PO (Adults): 200 mg three times daily. Neutral
Availability Classification
Oral suspension (cherry): 40 mg/ml in 105- Therapeutic: antiurolithics, mineral and
ml bottles. electrolyte replacements/supplements

Pregnancy Category CNURSING IMPLICATIONS
Assessment Indications
● Assess for signs and symptoms of fungal in- Treatment and prevention of phosphate deple-

fection. tion in patients who are unable to ingest ade-
● Lab Test Considerations: Monitor liver quate dietary phosphate. Adjunct therapy of uri-

function tests prior to and periodically during nary tract infections with methenamine
therapy. May cause � ALT, � AST, � alka- hippurate or mandelate. Prevention of calcium
line phosphatase and � total bilirubin levels; urinary stones. Phosphate salts of potassium
generally reversible on discontinuation. Dis- may be used in hypokalemic patients with meta-
continue posaconazole if clinical signs and bolic acidosis or coexisting phosphorus defi-
symptoms of liver disease develop. ciency.

Potential Nursing Diagnoses Action
Risk for infection (Indications) Phosphate is present in bone and is involved in
Implementation energy transfer and carbohydrate metabolism.
● PO: Shake suspension well before use. Serves as a buffer for the excretion of hydrogen

Administer 200 mg (5-mL dose) with a full ions by the kidneys. Dibasic potassium phos-
meal or liquid nutritional supplement to en- phate is converted in renal tubule to monobasic
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salt, resulting in urinary acidification, which is giotensin II receptor blockers with potassi-
required for methenamine hippurate or mande- um phosphates may result in hyperkalemia.
late to be active as urinary anti-infectives. Acidi- Concurrent use of corticosteroids with sodi-
fication of urine increases solubility of calcium, um phosphate may result in hypernatremia.
decreasing calcium stone formation. Thera- Concurrent administration of calcium-, mag-
peutic Effects: Replacement of phosphorus in nesium-, or aluminum-containing com-
deficiency states. Urinary acidification. In- pounds � absorption of phosphates by forma-
creased efficacy of methenamine. Decreased tion of insoluble complexes. Vitamin D
formation of calcium urinary tract stones. enhances the absorption of phosphates.

Drug-Food: Oxalates (in spinach and rhu-Pharmacokinetics
barb) and phytates (in bran and whole grains)Absorption: Well absorbed following oral ad-
may � absorption of phosphates by bindingministration. Vitamin D promotes GI absorption
them in the GI tract.of phosphates.

Distribution: Phosphates enter extracellular Route/Dosage
fluids and are then actively transported to sites Phosphorous Supplementation
of action.

PO (Adults and Children >4 yr): 250–500Metabolism and Excretion: Excreted mainly
mg (8–16 mmol) phosphorus (1–2 packets) 4(>90%) by the kidneys.
times daily.Half-life: Unknown.
PO (Children <4 yr): 250 mg (8 mmol) phos-

TIME/ACTION PROFILE (effects on serum phorus (1 packet) 4 times daily.
phosphate levels) Urinary Acidification P
ROUTE ONSET PEAK DURATION PO (Adults): 2 tablets 4 times/day.
PO unknown unknown unknown Maintenance Phosphorus

PO (Adults): 50–150 mmol/day in dividedContraindications/Precautions
doses.Contraindicated in: Hyperkalemia (potassi-
PO (Children): 2–3 mmol/kg/day in dividedum salts); Hyperphosphatemia; Hypocalcemia;
doses.Severe renal impairment; Untreated Addison’s

disease (potassium salts). Availability
Use Cautiously in: Hyperparathyroidism; Car- Potassium and Sodium Phosphates
diac disease; Hypernatremia (sodium phos- Tablets (K-Phos MF): elemental phosphorus
phate only); Hypertension (sodium phosphate 125.6 mg (4 mmol), sodium 67 mg (2.9 mEq),
only); Renal impairment. and potassium 44.5 mg (1.1 mEq). Tablets

(K-Phos Neutral): elemental phosphorus 250Adverse Reactions/Side Effects
mg (8 mmol), sodium 298 mg (13 mEq), andRelated to hyperphosphatemia, unless other-
potassium 45 mg (1.1 mEq). Tablets (K-Phoswise indicated.
No.2): elemental phosphorus 250 mg (8CNS: confusion, dizziness, headache, weakness.
mmol), sodium 134 mg (5.8 mEq), and potassi-CV: ARRHYTHMIAS, CARDIAC ARREST, bradycardia, ECG
um 88 mg (2.3 mEq). Tablets (Uro-KP Neu-changes (absent P waves, widening of the QRS
tral): elemental phosphorus 258 mg, sodiumcomplex with biphasic curve, peaked T waves),
262.4 mg (10.8 mEq), and potassium 49.4 mgedema. GI: diarrhea, abdominal pain, nausea,
(1.3 mEq). Powder for oral solution (Neu-vomiting. F and E: hyperkalemia, hypernatre-
tra-Phos): elemental phosphorus 250 mg (8mia, hyperphosphatemia, hypocalcemia, hypo-
mmol), sodium 164 mg (7.1 mEq), and potassi-magnesemia. MS: hypocalcemia, hyperkale-
um 278 mg (7.1 mEq)/packet.mia—muscle cramps. Neuro: flaccid

paralysis, heaviness of legs, paresthesias, trem-
NURSING IMPLICATIONSors.

Interactions Assessment
Drug-Drug: Concurrent use of potassium- ● Assess patient for signs and symptoms of hy-
sparing, diuretics, ACE inhibitors, or an- pokalemia (weakness, fatigue, arrhythmias,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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presence of U waves on ECG, polyuria, poly- ● Maintenance of acid urine.
dipsia) and hypophosphatemia (anorexia,
weakness, decreased reflexes, bone pain, ● Decreased urine calcium, which prevents for-
confusion, blood dyscrasias) throughout mation of renal calculi.
therapy.

● Monitor intake and output ratios and daily
weight. Report significant discrepancies. potassium iodide, See IODINE,

● Lab Test Considerations: Monitor serum IODIDE.phosphate, potassium, sodium, and calcium
levels prior to and periodically throughout
therapy. Increased phosphate may cause hy- HIGH ALERTpocalcemia.

● Monitor renal function studies prior to and POTASSIUM SUPPLEMENTS
periodically throughout therapy. (poe-tass-ee-um)

● Monitor urinary pH in patients receiving po-
potassium acetatetassium and sodium phosphate as a urinary

acidifier. potassium bicarbonate
Potential Nursing Diagnoses K+Care ET, K-Electrolyte, K-Ide,
Imbalanced nutrition: less than body require- Klor-Con/EF, K-Lyte, K-Vescent
ments (Indications) potassium bicarbonate/potassium
Implementation chloride
● PO: Tablets should be dissolved in a full glass K-Lyte/Cl, �Neo-K, �Potassium

of water. Allow mixture to stand for 2–5 min Sandoz
to ensure it is fully dissolved. Solutions pre-

potassium bicarbonate/potassiumpared by pharmacy should not be further di-
citrateluted.
Effer-K, K-Lyte DS● Medication should be administered after

meals to minimize gastric irritation and laxa- potassium chloride
tive effect.

�Apo-K, Cena-K, Gen-K, K+ Care,
● Do not administer simultaneously with antac- K+ 10, �Kalium Durules, Kao-

ids containing aluminum, magnesium, or chlor, Kaochlor S-F, Kaon-Cl, Kay
calcium. Ciel, KCl, K-Dur, K-Lease, �K-

Patient/Family Teaching Long, K-Lor, Klor-Con, Klorvess
● Explain to the patient the purpose of the med- Liquid, Klotrix, K-Lyte/Cl Powder,

ication and the need to take as directed. Take K-Med, K-Norm, K-Sol, K-Tab, Mi-
missed doses as soon as remembered unless cro-K, Micro-K ExtenCaps, Micro-
within 1 or 2 hr of the next dose. Explain that LS, Potasalan, Roychlor, Rum-K,
the tablets should not be swallowed whole. Slow-K, Ten-K
Tablets should be dissolved in water.

potassium chloride/potassium bi-● Instruct patients in low-sodium diet (see Ap-
carbonate/potassium citratependix L).
Kaochlor Eff● Advise patient of the importance of maintain-

ing a high fluid intake (drinking at least one potassium gluconate
8-oz glass of water each hr) to prevent kidney Kaon, Kaylixir, K-G Elixir, �Potas-stones. sium-Rougier

● Instruct the patient to promptly report diar-
rhea, weakness, fatigue, muscle cramps, potassium gluconate/potassium
unexplained weight gain, swelling of lower chloride
extremities, shortness of breath, unusual Kolyum
thirst, or tremors. potassium gluconate/potassium

Evaluation/Desired Outcomes citrate
● Prevention and correction of serum phos- Twin-K

phate and potassium deficiencies.
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Use Cautiously in: Cardiac disease; Renal im-trikates (potassium acetate/po-
pairment; Diabetes mellitus (liquids may con-tassium bicarbonate/potassium tain sugar); Hypomagnesemia (may make cor-citrate) rection of hypokalemia more difficult); GITri-K hypomotility including dysphagia or esophageal

Classification compression from left atrial enlargement (tab-
Therapeutic: mineral and electrolyte re- lets, capsules); Patients receiving potassium-
placements/supplements sparing drugs.

Adverse Reactions/Side EffectsPregnancy Category C
CNS: confusion, restlessness, weakness. CV: AR-
RHYTHMIAS, ECG changes. GI: abdominal pain, di-Indications
arrhea, flatulence, nausea, vomiting; tablets,PO, IV: Treatment/prevention of potassium de-
capsules only—GI ulceration, stenotic lesions.pletion. IV: Arrhythmias due to digoxin toxicity.
Local: irritation at IV site. Neuro: paralysis,

Action paresthesia.
Maintain acid-base balance, isotonicity, and

Interactionselectrophysiologic balance of the cell. Activator
Drug-Drug: Use with potassium-sparing di-in many enzymatic reactions; essential to trans-
uretics or ACE inhibitors or angiotensin IImission of nerve impulses; contraction of cardi-
receptor antagonists may lead to hyperkale-ac, skeletal, and smooth muscle; gastric secre- mia. Anticholinergics may � GI mucosal le-

tion; renal function; tissue synthesis; and sions in patients taking wax-matrix potassium
carbohydrate metabolism. Therapeutic Ef- Pchloride preparations.
fects: Replacement. Prevention of deficiency.

Route/Dosage
Pharmacokinetics Expressed as mEq of potassium. Potassium ace-
Absorption: Well absorbed following oral ad- tate contains 10.2 mEq/g; potassium bicarbon-
ministration. ate contains 10 mEq potassium/g; potassium
Distribution: Enters extracellular fluid; then chloride contains 13.4 mEq potassium/g; potas-
actively transported into cells. sium gluconate contains 4.3 mEq/g.
Metabolism and Excretion: Excreted by the

Normal Daily Requirementskidneys.
PO, IV (Adults): 40–80 mEq/day.Half-life: Unknown.
PO, IV (Children): 2–3 mEq/kg/day.
PO, IV (Neonates): 2–6 mEq/kg/day.TIME/ACTION PROFILE (increase in serum

potassium levels) Prevention of Hypokalemia During Di-
uretic Therapy

ROUTE ONSET PEAK DURATION
PO (Adults): 20–40 mEq/day in 1–2 divided

PO unknown 1–2 hr unknown doses; single dose should not exceed 20 mEq.
IV rapid end of in- unknown PO (Neonates, Infants and Children): 1–2fusion

mEq/kg/day in 1–2 divided doses.
Contraindications/Precautions Treatment of Hypokalemia
Contraindicated in: Hyperkalemia; Severe re- PO (Adults): 40–100 mEq/day in divided
nal impairment; Untreated Addison’s disease; doses.
Severe tissue trauma; Hyperkalemic familial pe- PO (Neonates, Infants and Children): 2–5
riodic paralysis; Some products may contain mEq/kg/day in divided doses.
tartrazine (FDC yellow dye #5) or alcohol; avoid IV (Adults): Serum potassium >2.5 mEq/L—
using in patients with known hypersensitivity or Up to 20 mEq/day as an infusion (not to exceed
intolerance; Potassium acetate injection con- 10 mEq/hr) or a concentration of 40 mEq/L via
tains aluminum, which may become toxic with peripheral line (up to 100 mEq/L have been
prolonged use to high risk groups (renal im- used via central line [unlabeled]). Serum po-
pairment, premature neonates). tassium <2 mEq/L with symptoms—Up to 40

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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mEq/day as an infusion (rate should generally Potassium Gluconate
not exceed 20 mEq/hr). Tablets: 2 mEq, 5 mEq. Elixir: 20 mEq/15 ml.
IV (Neonates, Infants and Children): 0.5–1 Potassium Gluconate/Potassium Chloride
mEq/kg/dose (maximum 30 mEq/dose) as an Oral solution: 20 mEq/15 ml. Powder for
infusion to infuse at 0.3–0.5 mEq/kg/hr (maxi- oral solution: 20 mEq/5-g packet.
mum infusion rate 1 mEq/kg/hr).

Potassium Gluconate/Potassium Citrate
Availability Oral solution: 20 mEq/15 ml.
Potassium Acetate Trikates (Potassium Acetate/PotassiumConcentrate for injection (contains alumi- Bicarbonate/Potassium Citrate)num): 2 mEq/ml in 20-, 50-, and 100-ml vials,

Oral solution: 15 mEq/5 ml.4 mEq/ml in 50-ml vials.
Potassium Bicarbonate NURSING IMPLICATIONS
Tablets for effervescent oral solution: 25

AssessmentmEq.
● Assess for signs and symptoms of hypokale-Potassium Bicarbonate/Potassium

mia (weakness, fatigue, U wave on ECG, ar-Chloride
rhythmias, polyuria, polydipsia) and hyper-Packets for effervescent oral solution: 20
kalemia (see Toxicity and Overdose).mEq/2.8-g packet. Tablets for effervescent

● Monitor pulse, blood pressure, and ECG peri-oral solution: �12 mEq, 20 mEq, 25 mEq, 50
odically during IV therapy.mEq.

● Lab Test Considerations: Monitor serum
Potassium Bicarbonate/Potassium Citrate potassium before and periodically during
Tablets for effervescent oral solution: 25 therapy. Monitor renal function, serum bicar-
mEq, 50 mEq. Cost: 25 mEq $122.98/90, 50 bonate, and pH. Determine serum magne-
mEq $213.97/90. sium level if patient has refractory hypokale-
Potassium Chloride mia; hypomagnesemia should be corrected to
Extended-release tablets: 8 mEq, 10 mEq, facilitate effectiveness of potassium replace-
20 mEq. Cost: Generic—10 mEq $22.49/90, ment. Monitor serum chloride because hy-
20 mEq $32.97/90. Extended-release cap- pochloremia may occur if replacing potassi-
sules: 8 mEq, 10 mEq. Cost: Generic—10 um without concurrent chloride.
mEq $24.74/90. Oral solution: 20 mEq/15 ml,

● Toxicity and Overdose: Symptoms of tox-
40 mEq/15 ml. Cost: Generic—20 mEq/15 ml icity are those of hyperkalemia (slow, irregu-
$8.99/473 ml, 40 mEq/15 ml $19.97/480 ml. lar heartbeat; fatigue; muscle weakness; par-
Powder/packets for oral solution: 20-mEq/ esthesia; confusion; dyspnea; peaked T
1.5-g packet, 25-mEq/1.8-g packet. Packets waves; depressed ST segments; prolonged QT
for oral suspension: 20-mEq/1.5-g packet. segments; widened QRS complexes; loss of P
Concentrate for injection: 0.1 mEq/ml in 10- waves; and cardiac arrhythmias): Treatment
mEq ampules and vials, 0.2 mEq/ml in 10- and includes discontinuation of potassium, ad-
20-mEq ampules and vials, 0.3 mEq/ml in 30- ministration of sodium bicarbonate to cor-
mEq ampules and vials, 0.4 mEq/ml in 20- and rect acidosis, dextrose and insulin to facilitate
40-mEq ampules and vials, 1.5 mEq/ml, 2 mEq/ passage of potassium into cells, calcium salts
ml, 3 mEq/ml. Solution for IV infusion: 10 to reverse ECG effects (in patients who are not
mEq/L in various dextrose and saline solutions receiving digoxin), sodium polystyrene used
in 250-, 500-, and 100-ml containers, 20 mEq/L as an exchange resin, and/or dialysis for pa-
in dextrose/saline/LRs in 250-, 500-, and 100- tient with impaired renal function.
ml containers, 30 mEq/L in various dextrose

Potential Nursing Diagnosesand saline solutions in 250-, 500-, and 100-ml
Imbalanced nutrition: less than body require-containers, 40 mEq/L in various dextrose and
ments (Indications)saline solutions in 250-, 500-, and 100-ml con-

tainers. Implementation
● High Alert: Medication errors involving tooPotassium Chloride/Potassium Bicarbon-

rapid infusion or bolus IV administration ofate/Potassium Citrate
potassium chloride have resulted in fatalities.Tablets for effervescent oral solution: 20

mEq. See IV administration guidelines below.
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● Do not confuse K-Dur with Imdur (isosorbide mum rate in monitored setting 40 mEq/hr in
adults or 1 mEq/kg/hr in children).mononitrate). Do not confuse Micro-K with

● Y-Site Compatibility: ciprofloxacin.micronase (glyburide).
● For most purposes, potassium chloride Potassium Chloride

should be used, except for renal tubular aci-
● Continuous Infusion: High Alert: Do notdoses (hyperchloremic acidosis), in which

administer concentrations of ≥1.5 mEq/mlother salts are more appropriate (potassium
undiluted; fatalities have occurred. Concen-bicarbonate, potassium citrate, or potassium
trated products have black caps on vials orgluconate).
black stripes above constriction on ampules

● If hypokalemia is secondary to diuretic thera-
and are labeled with a warning about dilutionpy, consideration should be given to decreas-
requirement. Each single dose must be dilut-ing the dose of diuretic, unless there is a his-
ed and thoroughly mixed in 100–1000 ml oftory of significant arrhythmias or concurrent
IV solution. Usually limited to 80 mEq/L viadigitalis glycoside therapy.
peripheral line (200 mEq/L via central line).

● PO: Administer with or after meals to de-
● Concentrations of 0.1 and 0.4 mEq/ml are in-crease GI irritation. tended for administration via calibrated infu-

● Use of tablets and capsules should be re- sion device and do not require dilution.
served for patients who cannot tolerate liquid Rate: High Alert: Infuse slowly, at a rate up
preparations. to 10 mEq/hr in adults or 0.5 mEq/kg/hr in

● Dissolve effervescent tablets in 3–8 oz of cold children in general care areas. Check hospi-
water. Ensure that effervescent tablet is fully tal policy for maximum infusion rates (maxi-
dissolved. Powders and solutions should be Pmum rate in monitored setting 40 mEq/hr in
diluted in 3–8 oz of cold water or juice (do adults or 1 mEq/kg/hr in children). Use an
not use tomato juice if patient is on sodium infusion pump.
restriction). Instruct patient to drink slowly

● Solution Compatibility: May be diluted in
over 5–10 min. dextrose, saline, Ringer’s solution, LR, dex-

● Tablets and capsules should be taken with a trose/saline, dextrose/Ringer’s solution, and
meal and full glass of water. Do not chew or dextrose/LR combinations. Commercially
crush enteric-coated or extended-release available premixed with many of the above IV
tablets or capsules. Micro-K ExtenCaps cap- solutions.
sules can be opened and sprinkled on soft ● Y-Site Compatibility: acyclovir, allopuri-
food (pudding, applesauce) and swallowed nol, amifostine, aminophylline, amiodarone,
immediately with a glass of cool water or ampicillin, atropine, aztreonam, betametha-
juice. sone, bivalirudin, calcium gluconate, chlor-

● IV: Assess for extravasation; severe pain and diazepoxide, chlorpromazine, ciprofloxacin,
tissue necrosis may occur. cisatracurium, cladribine, cyanocobalamin,

High Alert: Never administer potassium IV dexamethasone sodium phosphate, dexme-
push or bolus. detomidine, digoxin, diltiazem, diphenhydra-

mine, dobutamine, docetaxel, dopamine,Potassium Acetate doxorubicin liposome, droperidol, drotreco-
● Continuous Infusion: High Alert: Do not gin, edrophonium, enalaprilat, epinephrine,

administer undiluted. Each single dose must ertapenem, esmolol, conjugated estrogens,
be diluted and thoroughly mixed in 100– ethacrynate sodium, etoposide phosphate,
1000 ml of dextrose, saline, Ringer’s or LR, famotidine, fenoldopam, fentanyl, filgrastim,
dextrose/saline, dextrose/Ringer’s, or LR fludarabine, fluorouracil, furosemide, gem-
combinations. Usually limited to 80 mEq/L via citabine, granisetron, heparin, hydralazine,
peripheral line (200 mEq/L via central line). idarubicin, inamrinone, indomethacin, insu-
Rate: High Alert: Infuse slowly, at a rate up lin, isoproterenol, kanamycin, labetalol, lido-
to 10 mEq/hr in adults or 0.5 mEq/kg/hr in caine, linezolid, lorazepam, magnesium sul-
children on general care areas. Check hospi- fate, melphalan, menadiol, meperidine,
tal policy for maximum infusion rates (maxi- meropenem, methoxamine, methylergono-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomesvine, midazolam, milrinone, morphine, neo-
● Prevention and correction of serum potassi-stigmine, nicardipine, nitroprusside, norepi-

um depletion.nephrine, ondansetron, oxacillin, oxaliplatin,
● Cessation of arrhythmias caused by digoxinoxytocin, paclitaxel, pantoprazole, peme-

toxicity.trexed, penicillin G potassium, pentazocine,
phytonadione, piperacillin/tazobactam, pro-
cainamide, prochlorperazine, propofol, pro-

pramipexole (pra-mi-pex-ole)pranolol, pyridostigmine, quinupristin/dalfo-
Mirapexpristin, remifentanil, sargramostim,

scopolamine, sodium bicarbonate, succinyl- Classification
choline, tacrolimus, teniposide, theophylline, Therapeutic: antiparkinson agents

Pharmacologic: dopamine agoniststhiotepa, tirofiban, vinorelbine, warfarin, zi-
dovudine.

Pregnancy Category C
● Y-Site Incompatibility: amphotericin B

cholesteryl sulfate complex, azithromycin, di-
Indicationsazepam, ergotamine tartrate, lansoprazole,
Management of idiopathic Parkinson’s disease.phenytoin.
Restless leg syndrome.

● Additive Compatibility: calcium gluconate,
cimetidine, dobutamine, dopamine, furose- Action
mide, heparin, hydrocortisone, hydromor- Stimulates dopamine receptors in the striatum
phone, lidocaine, ranitidine, sodium bicar- of the brain. Therapeutic Effects: Decreased
bonate, vitamin B complex with C. tremor and rigidity in Parkinson’s disease. De-

creased leg restlessness.Patient/Family Teaching
● Explain to patient purpose of the medication Pharmacokinetics

and the need to take as directed, especially Absorption: >90% absorbed following oral
when concurrent digoxin or diuretics are tak- administration.
en. Take missed doses as soon as remem- Distribution: Widely distributed.
bered within 2 hr; if not, return to regular Metabolism and Excretion: 90% excreted
dose schedule. Do not double dose. unchanged in urine.

● Emphasize correct method of administration. Half-life: 8 hr (increased in geriatric patients
GI irritation or ulceration may result from and patients with renal impairment).
chewing enteric-coated tablets or insufficient

TIME/ACTION PROFILE (blood levels)dilution of liquid or powder forms.
● Some extended-release tablets are contained

ROUTE ONSET PEAK DURATIONin a wax matrix that may be expelled in the
PO unknown 2 hr 8 hrstool. This occurrence is not significant.

● Instruct patient to avoid salt substitutes or Contraindications/Precautionslow-salt milk or food unless approved by Contraindicated in: Hypersensitivity.health care professional. Patient should be Use Cautiously in: Geri: Geriatric patients (in-advised to read all labels to prevent excess creased risk of hallucinations); Renal impair-potassium intake.
ment (increased dosing interval recommended

● Advise patient regarding sources of dietary
if CCr <60 ml/min); OB, Pedi, Geri: Pregnancy,potassium (see Appendix L). Encourage
lactation, or children (safety not established).compliance with recommended diet.
Adverse Reactions/Side Effects● Instruct patient to report dark, tarry, or
CNS: SLEEP ATTACKS, amnesia, dizziness, drowsi-bloody stools; weakness; unusual fatigue; or
ness, hallucinations, weakness, abnormaltingling of extremities. Notify health care pro-
dreams, confusion, dyskinesia, extrapyramidalfessional if nausea, vomiting, diarrhea, or
syndrome, headache, insomnia. CV: posturalstomach discomfort persists. Dosage may re-
hypotension. GI: constipation, dry mouth, dys-quire adjustment.
pepsia, nausea, tooth disease. GU: urinary fre-● Emphasize the importance of regular follow-
quency. MS: leg cramps. Neuro: hypertonia,up exams to monitor serum levels and

progress. unsteadiness/falling.
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Interactions (tremor, muscle weakness and rigidity, atax-
Drug-Drug: Concurrent levodopa increases ia) before and throughout therapy.
the risk of hallucinations and dyskinesia. Effec- ● Restless Leg Syndrome: Assess sleep pat-
tiveness may be increased by cimetidine. Effec- terns and frequency of restless leg distur-
tiveness may be decreased by dopamine an- bances.
tagonists, including butyrophenones, Potential Nursing Diagnosesmetoclopramide, phenothiazines, or thi-

Impaired physical mobility (Indications)oxanthenes.
Risk for injury (Indications, Side Effects)

Route/Dosage
ImplementationPO (Adults): Parkinson’s disease—0.125 mg
● PO: An attempt to reduce the dose of levodo-3 times daily initially; may be increased q 5–7

pa/carbidopa may be made cautiously duringdays (range 1.5–4.5 mg/day in 3 divided
pramipexole therapy.doses). Restless Leg Syndrome—0.125 mg

● Administer with meals to minimize nausea;once daily 1–3 hrs before bedtime. May be in-
usually resolves with continued therapy.creased at 4–7 day intervals to 0.25 mg, then up

to 0.5 mg. Patient/Family Teaching
Renal Impairment ● Instruct patient to take medication exactly as
PO (Adults): Parkinson’s disease—CCr 35– directed. Missed doses should be taken as
59 ml/min—0.125 mg twice daily initially, may soon as remembered if it is not almost time
be increased q 5–7 days up to 1.5 mg twice dai- for next dose. Do not double doses. Consult
ly; CCr 15–34 ml/min—0.125 mg once daily health care professional before reducing
initially, may be increased q 5–7 days up to 1.5 dose or discontinuing medication. Pmg once daily. Restless Leg Syndrome—0.125

● May cause drowsiness and unexpected epi-
mg once daily 1–3 hrs before bedtime. May be sodes of falling asleep. Caution patient to
increased at 14 day intervals to 0.25 mg, then up avoid driving or other activities requiring
to 0.5 mg. alertness until response to medication is
Availability known. Advise patient to notify health care
Tablets: 0.125 mg, 0.25 mg, 0.5 mg, 0.75 mg, professional if episodes of falling asleep
1 mg, 1.5 mg. Cost: 0.125 mg $517.05/270, occur.
0.25 mg $491.97/270, 0.5 mg $605.96/270, 1 ● Advise patient to change position slowly to
mg $574.97/270, 1.5 mg $605.96/270. minimize orthostatic hypotension. May occur

more frequently during initial therapy.
NURSING IMPLICATIONS

● Advise female patient to notify health care
professional if pregnancy is planned or sus-Assessment
pected or if currently breastfeeding or plan-● Assess patient for confusion or hallucina-
ning to breastfeed.tions. Notify physician or other health care

professional if these occur. Evaluation/Desired Outcomes
● Monitor ECG and blood pressure frequently

● Decreased tremor and rigidity in Parkinson’s
during dosage adjustment and periodically disease.
throughout therapy.

● Decrease in restless legs and improved sleep.
● Assess patient for drowsiness and sleep at-

tacks. Drowsiness is a common side effect of HIGH ALERTpramipexole, but sleep attacks or episodes of
falling asleep during activities that require ac- pramlintide (pram-lin-tide)
tive participation may occur without warning. Symlin
Assess patient for concomitant medications

Classificationthat have sedating effects or may increase se-
Therapeutic: antidiabeticsrum pramipexole levels (see Interactions).
Pharmacologic: hormonesMay require discontinuation of therapy.

● Parkinson’s Disease: Assess patient for Pregnancy Category C
signs and symptoms of Parkinson’s disease

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications cluding atropine and other anticholinergics.
Used with mealtime insulin in the management Avoid concurrent use with other agents that �
of diabetics whose blood sugar cannot be con- GI absorption of nutrients, including α-gluco-
trolled by optimal insulin therapy; can be used sidase inhibitors including acarbose and
with other agents (sulfonylureas, metformin). miglitol. May delay oral absorption of concur-

rently administered drugs; if prompt absorptionAction
Acts as a synthetic analogue of amylin, an endog- is desired, administer 1 hr before or 2 hr after
enous pancreatic hormone that helps to control pramlintide.
postprandial hyperglycemia; effects include Route/Dosageslowed gastric emptying, suppression of gluca-
gon secretion and regulation of food intake. Insulin-using Type 2 Diabetes
Therapeutic Effects: Improved control of Subcut (Adults): 60 mcg, immediately prior to
postprandial hyperglycemia. major meals initially, if no significant nausea oc-
Pharmacokinetics curs, dose may be increased to 120 mcg.
Absorption: 30–40% absorbed following sub-

Type 1 Diabetescutaneous administration.
Distribution: Does not appear to significantly Subcut (Adults): 15 mcg, immediately prior to
cross the placenta. major meals initially, if no significant nausea oc-
Metabolism and Excretion: metabolized by curs, dose may be increased by 15 mcg every 3
the kidneys; major metabolite has pharmaco- days up to 60 mcg.
logic properties similar to the parent com-

Availabilitypound.
Injection: 0.6 mg/ml in 5-mL vials.Half-life: 48 min.

TIME/ACTION PROFILE (effect on blood NURSING IMPLICATIONS
sugar)*

Assessment
● Assess hemoglobin A1c, recent blood glucoseROUTE ONSET PEAK DURATION

monitoring data, history of insulin-inducedsubcut rapid 20 min 3 hr
hypoglycemia, current insulin regimen, and

*Blood level body weight prior to initiation of therapy.
Contraindications/Precautions ● Assess for signs and symptoms of hypoglyce-
Contraindicated in: Hypersensitivty; Inability mia (hunger, headache, sweating, tremor, ir-
to identify hypoglycemia; Gastroparesis or need ritability, difficulty concentrating, loss of con-
for medications to stimulate gastric motility; sciousness, coma, seizure), occurs within 3
Poor compliance with current insulin regimen hr of injection. Pramlintide alone does not
or self-monitoring; HbA1c >9%; Recurring se- cause hypoglycemia, may increase risk when
vere hypoglycemia within the last 6 mo, requir- administered with insulin.
ing treatment; Pedi: Children.

● Lab Test Considerations: Monitor blood
Use Cautiously in: OB: Pregnancy/lactation glucose frequently, including pre- and post-
(use only if maternal benefit outweighs potential meals and at bedtime.risks to fetus/newborn).

Potential Nursing DiagnosesAdverse Reactions/Side Effects
Noncompliance (Patient/Family Teaching)Noted for concurrent use with insulin.
ImplementationCNS: dizziness, fatigue, headache. Resp:

cough. GI: nausea, abdominal pain, anorexia, ● High Alert: Dose errors are a potential
vomiting. Endo: HYPOGLYCEMIA. Derm: local al- problem with administration of pramlintide.
lergy. MS: arthralgia. Misc: systemic allergic Pramlintide is available in a concentration of
reactions. 0.6 mg/ml, dosing is in mcg, and insulin sy-

ringe for administration is in units. CarefullyInteractions
review dosing and conversion table prior toDrug-Drug: � likelihood of hypoglycemia
administration.with short-acting insulin; reduce dose of short-

● Administer pramlintide and insulin as sepa-acting pre-meal insulin by 50%. Avoid concur-
rent use with other agents that � GI motility, in- rate injections; do not mix.
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● Adjust insulin doses to optimize glycemic hypoglycemia. Discontinue pramlintide ther-
apy if recurrent unexplained hypoglycemiacontrol once target dose of pramlintide is
requiring medical assistance, persistent clini-achieved and nausea has subsided.
cally significant nausea, or noncompliance● Subcut: Administer immediately prior to ma-
with self-monitoring of blood glucose con-jor meals ≥250 kcal or containing ≥30 g of
centrations, insulin dose adjustments, orcarbohydrate. Reduce preprandial rapid-act-
scheduled health care professional contactsing, short-acting, and fixed-mix insulin doses
or recommended clinic visits occur.by 50%. Use a U-100 syringe (preferably a 0.3

● Advise patient to contact health care profes-ml size) for optimal accuracy. Administer
sional before taking other Rx, OTC, vitamins,into abdomen or thigh, rotating injection
or herbal products with pramlintide and tosites. Do not administer solutions that are
avoid concurrent alcohol use.cloudy. Store unopened vials in refrigerator.

● Advise female patients to notify health careOpened vials may be refrigerated or kept at
professional if pregnancy is planned or sus-room temperature for up to 28 days.
pected or if breastfeeding.Patient/Family Teaching

Evaluation/Desired Outcomes● Instruct patient in proper use of pramlintide
● Reduction in postprandial glucose concen-(injection technique, timing of doses, stor-

trations.age, and disposal of equipment). Make sure
patient understands dosing and preparation
of correct dose. Emphasize importance of ad- pravastatin, See HMG-CoA
herence to meal planning, physical activity, REDUCTASE INHIBITORS (statins).
recognition and management of hypoglyce- P
mia and hyperglycemia, and assessment of di-
abetes complications. Advise patient to read prazosin (pra-zoe-sin)the Medication Guide before use and with

Minipresseach refill for new information.
● Review with patient how to handle illness or Classification

stress, inadequate or omitted insulin dose, in- Therapeutic: antihypertensives
Pharmacologic: peripherally acting anti-advertent administration of increased dose of
adrenergicsinsulin or pramlintide, inadequate food in-

take or missed meals. If a dose is missed, wait Pregnancy Category C
until the next meal and take usual dose; do
not give an additional injection. Indications

● Instruct patient to contact health care profes- Mild to moderate hypertension. Unlabeledsional at least once a week until target dose of uses: Management of urinary outflow obstruc-
pramlintide is achieved, pramlintide is well- tion in patients with benign prostatic hyperpla-
tolerated, and blood glucose concentrations sia.
are stable.

Action● May cause difficulty concentrating. Caution
Dilates both arteries and veins by blocking post-patient to avoid driving or other activities re-
synaptic alpha1-adrenergic receptors. De-quiring alertness until response to medica-
creases contractions in smooth muscle of pros-tion is known.
tatic capsule. Therapeutic Effects: Lowering

● Inform patient that signs of local allergy
of blood pressure. Decreased cardiac preload(redness, swelling, itching at site of injection)
and afterload. Decreased symptoms of prostaticusually resolve within a few days to a few
hyperplasia (urinary urgency, urinary hesitan-weeks; may be related to pramlintide, irri-
cy, nocturia).tants in skin cleansing agent or improper in-

jection technique. Pharmacokinetics
● Advise patient to contact health care profes- Absorption: 60% absorbed following oral ad-

sional if recurrent nausea or hypoglycemia ministration.
occur; may lead to increased risk of severe Distribution: Widely distributed.

� = Canadian drug name.
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Protein Binding: 97%. NURSING IMPLICATIONS
Metabolism and Excretion: Extensively me- Assessmenttabolized by the liver. Minimal (5–10%) renal

● Monitor intake and output ratios and dailyexcretion of unchanged drug.
weight and assess for edema daily, especiallyHalf-life: 2–3 hr.
at beginning of therapy. Report significant

TIME/ACTION PROFILE (antihypertensive weight gain or edema.
effects) ● Hypertension: Monitor blood pressure and

pulse frequently during initial dosage adjust-
ROUTE ONSET PEAK DURATION ment and periodically throughout therapy.
PO 2 hr 2–4 hr† 10 hr Report significant changes.

● Monitor frequency of prescription refills to†Following single dose; maximal antihypertensive effects
determine compliance.occur after 3–4 wk of chronic dosing

● Benign Prostatic Hyperplasia: Assess pa-Contraindications/Precautions
tient for urinary symptoms (retention, drib-Contraindicated in: Hypersensitivity.
bling, hesitancy, urgency) periodically duringUse Cautiously in: Renal insufficiency (in-
therapy.creased sensitivity to effects; dosage reduction

● Lab Test Considerations: May cause ele-may be required); Pregnancy, lactation, or chil-
vated serum sodium levels.dren (safety not established); Angina pectoris;

● May cause increased vanillylmandelic acidWhen adding diuretics (reduce dose of pra-
(VMA) concentrations; false-positive resultszosin).
may occur in screening tests for pheochro-

Adverse Reactions/Side Effects mocytoma.
CNS: dizziness, headache, weakness, drowsi-

Potential Nursing Diagnosesness, mental depression, syncope. EENT:
Risk for injury (Side Effects)blurred vision. CV: first-dose orthostatic hypo-
Noncompliance (Patient/Family Teaching)tension, palpitations, angina, edema. GI:

abdominal cramps, diarrhea, dry mouth, nau- Implementation
sea, vomiting. GU: erectile dysfunction, priap- ● Following initial dose, patient may develop
ism. first-dose orthostatic hypotensive reaction,

which most frequently occurs 30–90 min af-Interactions
ter initial dose and may be manifested by diz-Drug-Drug: Additive hypotension with acute
ziness, weakness, and syncope. Observe pa-ingestion of alcohol, other
tient closely during this period, and takeantihypertensives, or nitrates. Antihyperten-
precautions to prevent injury. The first dosesive effects may be decreased by NSAIDs.
may be given at bedtime to minimize this re-Route/Dosage
action.

Hypertension ● Commonly administered concurrently with a
PO (Adults): 1 mg 2–3 times daily (give first thiazide diuretic or a beta blockers for treat-
dose at bedtime) for initial 3 days of therapy, ment of hypertension.
then increase gradually to maintenance dose of Patient/Family Teaching6–15 mg/day in 2–3 divided doses (not to ex-

● Emphasize the importance of continuing toceed 20–40 mg/day).
take this medication, even if feeling well. In-PO (Children): 50–400 mcg (0.05–0.4 mg)/
struct patient to take medication at the samekg/day in 2–3 divided doses (not to exceed 7
time each day. If a dose is missed, take asmg/dose or 15 mg/day).
soon as remembered unless almost time for

Benign Prostatic Hyperplasia next dose. Do not double doses.
PO (Adults): 1–5 mg twice daily. ● Encourage patient to comply with additional

interventions for hypertension (weight reduc-Availability (generic available)
tion, low-sodium diet, smoking cessation,Capsules: 1 mg, 2 mg, 5 mg. Cost: Generic—
moderation of alcohol consumption, regular1 mg $35.96/180, 2 mg $43.00/180, 5 mg
exercise, stress management).$93.98/180. Tablets: �1 mg, �2 mg, �5 mg.

● Instruct patient and family on proper tech-In combination with: polythiazide (Mini-
zide). See Appendix B. nique for blood pressure monitoring. Advise
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them to check blood pressure at least weekly Decreased neuropathic or post-herpetic pain.
Decreased partial-onset seizures.and to report significant changes.

● May cause drowsiness or dizziness. Advise Pharmacokinetics
patient to avoid driving or other activities re- Absorption: Well absorbed (90%) following
quiring alertness until response to medica- oral administration.
tion is known. Distribution: Probably crosses the blood-

● Caution patient to change positions slowly to brain barrier.
decrease orthostatic hypotension. Metabolism and Excretion: Minimally me-

● Advise patient to consult health care profes- tabolized, 90% excreted unchanged in urine.
sional before taking any OTC medications, es- Half-life: 6 hr.
pecially cough, cold, or allergy remedies.

TIME/ACTION PROFILE (decreased post–● Emphasize the importance of follow-up visits
herpetic pain)to determine effectiveness of therapy.

Evaluation/Desired Outcomes ROUTE ONSET PEAK DURATION
● Decrease in blood pressure without appear-

PO unknown 2–4 wk unknownance of side effects.
● Decrease in symptoms of prostatic hyper- Contraindications/Precautions

plasia. Contraindicated in: Myopathy (known/sus-
pected); OB: Lactation.
Use Cautiously in: Renal impairment (dose al-prednicarbate, See
teration recommended for CCr <60 ml/min);CORTICOSTEROIDS (TOPICAL/LOCAL).

PGeri: Elderly patients (consider age-related de-
crease in renal function; CHF; History of drug
dependence/drug-seeking behavior; Pedi: Chil-prednisoLONE, See
dren (safety not established); OB: Use only ifCORTICOSTEROIDS (SYSTEMIC).
maternal benefit outweighs fetal risk; may also
have � risk of male-mediated teratogenicity).

predniSONE, See CORTICOSTEROIDS Adverse Reactions/Side Effects
(SYSTEMIC). CNS: dizziness, drowsiness, impaired attention/

concentration/thinking. CV: edema. EENT:
blurred vision. GI: dry mouth, abdominal pain,
constipation, � appetite, vomiting. Hemat: �pregabalin (pre-gab-a-lin) platelet count. Metab: weight gain. Misc: aller-Lyrica gic reactions, fever.

Classification Interactions
Therapeutic: analgesics, anticonvulsants Drug-Drug: Concurrent use with thiazolidi-Pharmacologic: gamma aminobutyric acid nediones (pioglitazone, rosiglitazone)(GABA) analogues, nonopioid analgesics

may � risk of fluid retention. � risk of CNS
depression with other CNS depressants in-Schedule V
cluding opioids, alcohol, benzodiazepines,

Pregnancy Category C or other sedatives/hypnotics.

Route/DosageIndications PO (Adults): Diabetic neuropathic pain—Pain due to: diabetic peripheral neuropathy, 50 mg three times daily, increased over 7 dayspostherpetic neuralgia, fibromyalgia. Adjunctive up to 100 mg three times daily; Partial onset
therapy of partial-onset seizures in adults. seizures—150 mg/day initially in 2–3 divided
Action doses, may be gradually increased to 600 mg/
Binds to calcium channels in CNS tissues which day; Post-herpetic neuralgia—75 mg twice
regulate neurotransmitter release. Does not daily or 50 mg three times daily initially, may be
bind to opioid receptors. Therapeutic Effects: increased over 7 days to 300 mg/day in 2–3 di-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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vided doses, after 2–4 wk may be increased to medication is known. Advise patient to notify
600 mg/day in 2–3 divided doses; Fibromyalgia- health care professional if changes in vision
75 mg twice daily initially, may be increased to occur. Seizure patients should not resume
150 mg twice daily within 1 wk based on efficacy driving until physician gives clearance based
and tolerability. May be increased to 225 twice on control of seizure disorder.
daily. ● Instruct patient to promptly report unex-

plained muscle pain, tenderness, orRenal Impairment
weakness, especially if accompanied by mal-PO (Adults): CCr 30–60 ml/min— 75–300
aise or fever. Discontinue therapy if myopathymg/day in 2–3 divided doses; CCr 15–30 ml/
is diagnosed or suspected or if markedly ele-min—25–150 mg/day in 1–2 divided doses;
vated creatine kinase levels occur.CCr <15 ml/min—25–75 mg/day as a single

● Inform patient that pregabalin may causedaily dose.
edema and weight gain.

Availability
● Caution patient to avoid alcohol or other CNS

Capsules: 25 mg, 50 mg, 75 mg, 100 mg, 150 depressants with pregabalin.
mg, 200 mg, 225 mg, 300 mg. Cost: 25 mg

● Advise female patient to notify health care
$335.95/180, 50 mg $335.95/180, 75 mg professional if pregnancy is planned or sus-
$335.95/180, 100 mg $335.95/180, 150 mg pected or if she intends to breastfeed or is
$335.95/180, 200 mg $343.94/180, 225 mg breastfeeding an infant. Inform male patients
$337.01/180, 300 mg $351.92/180. who plan to father a child of the potential risk

of male-mediated teratogenicity.NURSING IMPLICATIONS
● Instruct patient to notify health care profes-

Assessment sional of medication regimen before treat-
● Diabetic Peripheral Neuropathy, Post- ment or surgery.

herpetic Neuralgia, and Fibromylagia: ● Advise patient to carry identification describ-
Assess location, characteristics, and intensity ing disease process and medication regimen
of pain periodically during therapy. at all times.

● Seizures: Assess location, duration, and Evaluation/Desired Outcomes
characteristics of seizure activity.

● Decrease in intensity of chronic pain.
● Lab Test Considerations: May cause �

● Decrease in the frequency or cessation of
creatine kinase levels. seizures.

● May cause� platelet count.

Potential Nursing Diagnoses
probenecid (proe-ben-e-sid)Risk for injury (Adverse Reactions)
�Benuryl, ProbalanImplementation
Classification● Pregabalin should be discontinued gradually
Therapeutic: antigout agents, uricosuricsover at least 1 wk. Abrupt discontinuation

may cause insomnia, nausea, headache, and
Pregnancy Category Bdiarrhea when used for pain and may cause

increase in seizure frequency when treating
Indicationsseizures.
Prevention of recurrences of gouty arthritis.

● PO: May be administered without regard to
Treatment of hyperuricemia secondary to thia-meals.
zide therapy. Used to increase and prolong se-

Patient/Family Teaching rum levels of penicillin and related anti-in-
● Instruct patient to take medication as direct- fectives.

ed. Do not discontinue abruptly; may cause
Actioninsomnia, nausea, headache, or diarrhea or
Inhibits renal tubular reabsorption of uric acid,increase in frequency of seizures. Advise pa-
thus promoting its renal excretion. Therapeu-tient to read the Patient Information Leaflet
tic Effects: Reduction of serum uric acid levels.prior to taking pregabalin.

● May cause dizziness, drowsiness, and blurred Pharmacokinetics
vision. Caution patient to avoid driving or ac- Absorption: Well absorbed following oral ad-
tivities requiring alertness until response to ministration.
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Distribution: Crosses the placenta. NURSING IMPLICATIONS
Protein Binding: 75–95%.

AssessmentMetabolism and Excretion: Mostly metabo-
● Gout: Assess involved joints for pain, mobili-lized by the liver; 10% excreted unchanged in

ty, and edema throughout course of therapy.the urine.
● Monitor intake and output ratios. FluidsHalf-life: 4–17 hr.

should be encouraged to prevent urate stone
TIME/ACTION PROFILE (effects on serum formation (2000–3000 ml/day). Alkaliniza-
uric acid levels) tion of the urine with sodium bicarbonate,

potassium citrate, or acetazolamide may also
ROUTE ONSET PEAK DURATION be used for this purpose.
PO 30 min 2–4 hr 8 hr ● Lab Test Considerations: CBC, serum

uric acid levels, and renal function should be
Contraindications/Precautions monitored routinely during long-term
Contraindicated in: Hypersensitivity; Chronic therapy.
high-dose salicylate therapy; Children <2 yr.

● Serum and urine uric acid determinations
Use Cautiously in: Peptic ulcer; Blood dyscra- may be measured periodically when pro-sias; Uric acid kidney stones; Renal impairment benecid is used to treat hyperuricemia.(dosage reduction recommended; may not be

Potential Nursing Diagnoseseffective if CCr ≤30 ml/min); Pregnancy or lac-
Acute pain (Indications)tation (has been used safely during pregnancy;
Impaired physical mobility (Indications)safety during lactation not established).
Deficient knowledge, related to medication reg- PAdverse Reactions/Side Effects
imen (Patient/Family Teaching)CNS: headache, dizziness. GI: nausea, vomiting,
Implementationabdominal pain, diarrhea, drug-induced hepati-

tis, sore gums. GU: uric acid stones, urinary fre- ● Probenecid therapy is not used to treat gouty
quency. Derm: flushing, rashes. Hemat: APLAS- arthritis but, rather, to prevent it. If acute at-
TIC ANEMIA, anemia. tacks occur during therapy, probenecid is

usually continued at full dose along with col-Interactions
chicine or NSAIDs.Drug-Drug: Increases blood levels of acyclovir,

● PO: Administer with food or antacid to mini-allopurinol, barbiturates, benzodiazepines,
mize gastric irritation.cephalosporins, clofibrate, dapsone, dy-

● Gradual dosage reduction should be attempt-phylline, methotrexate, NSAIDs, pantothenic
ed if uric acid levels remain stable following 6acid, penicillamine, penicillins, rifampin,
mo of therapy.sulfonamides, sulfonylurea oral hypoglyce-

mic agents, or zidovudine. Large doses of sali- Patient/Family Teaching
cylates may decrease uricosuric activity.

● Instruct patient to take medication exactly as di-
rected, not to discontinue without consultingRoute/Dosage
health care professional. Irregular dosagePO (Adults and Children >50 kg): Hyper-

uricemia—250 mg bid for 1 wk; increase to schedules may cause elevation of uric acid lev-
500 mg twice daily, then may increase by 500 els and precipitate an acute gout attack.
mg/day every 4 wk (not to exceed 3 g/day). ● Explain purpose of the medication to patients
Augmentation of penicillin/cephalospo- taking probenecid with penicillin.
rins—500 mg 4 times daily. Single-dose thera- ● Advise patient to follow recommendations of
py of gonorrhea—1 g with amoxicillin or peni- health care professional regarding weight
cillin. loss, diet, and alcohol consumption.
PO (Children 2–14 yr and ≤50 kg): 25 mg/ ● Caution patient not to take aspirin or other
kg (700 mg/m2) initially; then 10 mg/kg (300 salicylates, because they decrease the effects
mg/m2) 4 times daily. of probenecid.

● Instruct patient to report nausea, vomiting, lossAvailability
Tablets: 0.5 g. of appetite, abdominal pain, unusual bleeding

� = Canadian drug name.
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or bruising, sore throat, fatigue, malaise, or yel- trazine (FDC yellow dye #5; present in some oral
lowing of the skin or eyes promptly. products).

Use Cautiously in: MI or cardiac glycosideEvaluation/Desired Outcomes
toxicity; CHF, renal or hepatic insufficiency, ger-

● Decrease in pain and swelling in affected
iatric patients (dose reduction or increasedjoints and subsequent decrease in frequency
dosing intervals recommended); Pregnancy,of gout attacks. May require several months
lactation, or children (safety not established).of continuous therapy for maximum effects.

● Decrease in serum uric acid levels. Adverse Reactions/Side Effects
● Prolonged serum levels of penicillins and CNS: SEIZURES, confusion, dizziness. CV: ASYSTOLE,

other related antibiotics. HEART BLOCK, VENTRICULAR ARRHYTHMIAS, hypotension.
GI: diarrhea, anorexia, bitter taste, nausea,
vomiting. Derm: rashes. Hemat:

procainamide AGRANULOCYTOSIS, eosinophilia, leukopenia,
(proe-kane-ah-mide) thrombocytopenia. Misc: chills, drug-induced
Pronestyl systemic lupus syndrome, fever.

Classification Interactions
Therapeutic: antiarrhythmics (class IA) Drug-Drug: May have additive or antagonistic

effects with other antiarrhythmics. Additive
Pregnancy Category C neurologic toxicity (confusion, seizures) with

lidocaine. Antihypertensives and nitratesIndications may potentiate hypotensive effect. Potentiates
Treatment of a wide variety of ventricular and atri- neuromuscular blocking agents. May par-al arrhythmias, including: Atrial premature con- tially antagonize the therapeutic effects of anti-tractions, Premature ventricular contractions, cholinesterase agents in myasthenia gravis.Ventricular tachycardia, Paroxysmal atrial tachy-

� risk of arrhythmias with pimozide. Additivecardia. Maintenance of normal sinus rhythm after
anticholinergic effects with other drugs pos-conversion from atrial fibrillation or flutter.
sessing anticholinergic properties, includ-

Action ing antihistamines, antidepressants, atro-
Decreases myocardial excitability. Slows conduc- pine, haloperidol, and phenothiazines.
tion velocity. May depress myocardial contractili- Effects of procainamide may be � by cimeti-
ty. Therapeutic Effects: Suppression of ar- dine, quinidine, or trimethoprim.
rhythmias.

Route/Dosage
Pharmacokinetics IM (Adults): 50 mg/kg/day in divided doses q
Absorption: Well absorbed (75–90%) follow- 3–6 hr.
ing IM administration. Sustained-release oral IV (Adults): 100 mg q 5 min until arrhythmia is
preparation is more slowly absorbed. abolished or 1000 mg have been given; wait at
Distribution: Rapidly and widely distributed. least 10 min until further dosing or loading infu-
Metabolism and Excretion: Converted by the sion of 500–600 mg over 30–60 min followed
liver to N-acetylprocainamide (NAPA), an active by maintenance infusion of 1–4 mg/min.
antiarrhythmic compound. Remainder (40–

Availability70%) excreted unchanged by the kidneys.
Injection: 100 mg/ml in 10-ml vials, 500 mg/Half-life: 2.5–4.7 hr (NAPA—7 hr); pro-
ml in 2-ml vials.longed in renal impairment.

TIME/ACTION PROFILE (antiarrhythmic NURSING IMPLICATIONS
effects) Assessment

● Monitor ECG, pulse, and blood pressure con-ROUTE ONSET PEAK DURATION
tinuously throughout IV administration. Pa-

IV immediate 25–60 min 3–4 hr
rameters should be monitored periodicallyIM 10–30 min 15–60 min 3–4 hr
during oral administration. IV administration
is usually discontinued if any of the followingContraindications/Precautions
occur: arrhythmia is resolved, QRS complexContraindicated in: Hypersensitivity; AV

block; Myasthenia gravis; Hypersensitivity to tar- widens by 50%, PR interval is prolonged,
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blood pressure drops >15 mm Hg, or toxic ceftriaxone, cefuroxime, cimetidine, cisatra-
side effects develop. Patient should remain curium, clindamycin, cyclosporine, daptomy-
supine throughout IV administration to mini- cin, dexamethasone sodium phosphate, dex-
mize hypotension. medetomidine, digoxin, diphenhydramine,

● Lab Test Considerations: Monitor CBC dobutamine, dopamine, doxycycline, enala-
every 2 wk during the first 3 mo of therapy. prilat, epinephrine, ertapenem, erythromy-
May cause � leukocyte, neutrophil, and cin, esmolol, famotidine, fenoldopam, fenta-
platelet counts. Therapy may be discontinued nyl, fluconazole, furosemide, gentamicin,
if leukopenia occurs. Blood counts usually granisetron, heparin, hydrocortisone sodium
return to normal within 1 mo of discontinua- succinate, hydromorphone, insulin, isoprote-tion of therapy.

renol, ketorolac, labetalol, lidocaine, linezo-
● Monitor ANA periodically during prolonged

lid, lorazepam, magnesium sulfate, meperi-therapy or if symptoms of lupus-like reaction
dine, methylprednisolone sodium succinate,occur. Therapy is discontinued if a steady in-
metoclopramide, metoprolol, midazolam,crease in ANA titer occurs.
morphine, nafcillin, nitroglycerin, nitroprus-● May cause � AST, ALT, alkaline phospha-
side, norepinephrine, ondansetron, palono-tase, LDH, bilirubin, and a positive Coombs’
setron, pantoprazole, penicillin G potassium,test result.
phenylephrine, piperacillin, piperacillin/ta-● Toxicity and Overdose: Serum procain-

amide and N -acetylprocainamide levels may zobactam, potassium chloride, prochlorper-
be monitored periodically during dosage ad- azine, promethazine, propranolol, prota-
justment. Therapeutic blood level of procain- mine, quinupristin/dalfopristin, ranitidine,

Pamide is 4–8 mcg/ml: Toxicity may occur remifentanil, sodium bicarbonate, tacroli-
with procainamide blood levels of 8–16 mcg/ mus, ticarcillin/clavulanate, tirofiban, tobra-
ml or greater, Signs of toxicity include confu- mycin, vancomycin, vasopressin, verapamil,
sion, dizziness, drowsiness, decreased urina- vitamin B complex with C, voriconazole.
tion, nausea, vomiting, and tachyarrhythmias.

● Y-Site Incompatibility: acyclovir, ceftizox-
Potential Nursing Diagnoses ime, chloramphenicol, diazepam, ganciclo-
Decreased cardiac output (Indications) vir, hydralazine, lansoprazole, metronida-

zole, milrinone, phenytoin trimethoprim/Implementation
● IM: Used only when oral and IV routes are sulfamethoxazole.

not feasible. Patient/Family Teaching
IV Administration ● Instruct patient or family member on how to

● Direct IV: (only to be used for life-threaten- take pulse. Advise patient to report changes in
ing arrhythmias) Diluent: Dilute each 100 pulse rate or rhythm to health care profes-
mg of procainamide with 10 ml of 0.9% NaCl. sional.
Rate: Administer at a rate not to exceed 25

● May cause dizziness. Caution patient to avoid
mg/min. Rapid administration may cause driving or other activities requiring alertness
ventricular fibrillation or asystole. until response to medication is known.

● Intermittent Infusion: (preferred route of
● Advise patient to notify health care profes-

administration). Diluent: Add 2 g of pro- sional immediately if signs of drug-inducedcainamide to 250 ml of 0.9% NaCl. Concen-
lupus syndrome (fever, chills, joint pain ortration: 8 mg/ml. Rate: Administer initial
swelling, pain with breathing, skin rash), leu-infusion over 30–60 min. Administer mainte-
kopenia (sore throat, mouth, or gums), ornance infusion at rate of 1–4 mg/min to
thrombocytopenia (unusual bleeding ormaintain control of arrhythmia.
bruising) occur. Medication may be discon-● Y-Site Compatibility: amikacin, ami-
tinued if these occur.nophylline, amiodarone, atropine, aztreo-

● Caution patient not to take OTC medicationsnam, bivalirudin, bumetanide, calcium chlo-
with procainamide without consulting healthride, calcium gluconate, caspofungin,

cefazolin, cefotaxime, cefoxitin, ceftazidime, care professional.

� = Canadian drug name.
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● Advise patient to inform health care profes- TIME/ACTION PROFILE (effects on blood
sional of medication regimen prior to treat- counts)
ment or surgery.

ROUTE ONSET PEAK DURATION● Advise patient to carry identification at all
times describing disease process and medi- PO 14 days 2–8 wk 28 days or

more (upcation regimen.
to 6 wk)

● Emphasize the importance of routine follow-
up exams to monitor progress. Contraindications/Precautions

Contraindicated in: Hypersensitivity; Preg-
nancy or lactation; Alcoholism; Severe renal orEvaluation/Desired Outcomes
liver impairment; Pheochromocytoma; CHF.

● Resolution of cardiac arrhythmias without
Use Cautiously in: Patients with childbearingdetrimental side effects.
potential; Infections; Decreased bone marrow
reserve; Other chronic debilitating illnesses;procaine penicillin G, See Headaches; Psychiatric illness; Liver impair-

PENICILLINS. ment; Cardiovascular disease.

Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, dizziness, drowsiness,

procarbazine hallucinations, headache, mania, mental de-
(proe-kar-ba-zeen) pression, nightmares, psychosis, syncope, trem-
Matulane, �Natulan or. EENT: nystagmus, photophobia, retinal

hemorrhage. Resp: cough, pleural effusions.Classification
CV: edema, hypotension, tachycardia. GI: nau-Therapeutic: antineoplastics
sea, vomiting, anorexia, diarrhea, dry mouth,Pharmacologic: alkylating agents
dysphagia, hepatic dysfunction, stomatitis. GU:

Pregnancy Category D gonadal suppression. Derm: alopecia, photo-
sensitivity, pruritus, rashes. Endo: gynecomas-
tia. Hemat: anemia, leukopenia, thrombocy-
topenia. Neuro: neuropathy, paresthesia.Indications
Misc: ascites, secondary malignancy.Treatment of Hodgkin’s disease (with other

treatment modalities). Unlabeled uses: Other Interactions
lymphomas. Brain and lung tumors. Multiple Drug-Drug: Concurrent use with sympatho-
myeloma. Malignant melanoma. Polycythemia mimetics including methylphenidate may
vera. produce life-threatening hypertension (avoid

concurrent use during and for 14 days following
procarbazine). Deep coma and death may re-Action
sult from concurrent use of opioid analge-Appears to inhibit DNA, RNA, and protein syn-
sics; avoid meperidine. Use small incrementalthesis (cell-cycle S-phase–specific). Thera-
doses of other agents and titrate to effect. �peutic Effects: Death of rapidly replicating
bone marrow depression may occur with othercells, particularly malignant ones.
antineoplastics or radiation therapy . Sei-
zures and hyperpyrexia may occur with concur-

Pharmacokinetics rent use of MAO inhibitors, tricyclic antide-
Absorption: Well absorbed following oral ad- pressants, SSRI antidepressants (should
ministration. not be used within 5 wk of fluoxetine), or car-
Distribution: Widely distributed; crosses the bamazepine . May � serum digoxin levels.
blood-brain barrier. Concurrent use with levodopa may result in
Metabolism and Excretion: Metabolized by flushing and hypertension. � CNS depression
the liver; <5% excreted unchanged by the kid- with other CNS depressants, including alco-
neys; some respiratory elimination as methane hol, antidepressants, antihistamines,
and carbon dioxide. opioid analgesics, phenothiazines, and
Half-life: 1 hr. sedative/hypnotics. Disulfiram-like reaction
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may occur with alcohol. Cigarette smoking persensitivity reaction, stomatitis (first small
may � the risk of secondary lung cancer. ulceration or persistent soreness), diarrhea,
Drug-Food: Ingestion of foods high in tyra- hemorrhage, or bleeding tendencies occur.
mine content (see Appendix L) may result in ● Lab Test Considerations: Monitor hemo-
hypertension. Ingestion of foods high in caf- globin, hematocrit, WBC, differential, reticu-
feine content may result in arrhythmias. locytes, and platelet count prior to and every

3–4 days during therapy. Notify physician ifRoute/Dosage
WBC <4000/mm3 or platelet countPO (Adults): 2–4 mg/kg/day as a single dose
<100,000/mm3. Therapy should be discon-or in divided doses for 1 wk, then 4–6 mg/kg/
tinued and resumed at a lower dose whenday until response is obtained; then mainte-
counts improve. The nadir of leukopenia andnance dose of 1–2 mg/kg/day. Dosage should
thrombocytopenia occurs in approximatelybe rounded off to the nearest 50 mg.
2–8 wk, and recovery usually occurs in aboutPO (Children): 50 mg/m2/day for 7 days, then
6 wk. Anemia also may occur.100 mg/m2/day, maintenance dose of 50 mg/m2/

● Assess hepatic and renal function prior today.
therapy. Monitor urinalysis, AST, ALT, alka-

Availability line phosphatase, and BUN at least weekly
Capsules: 50 mg. during therapy.

● Closely monitor serum glucose in diabetic pa-NURSING IMPLICATIONS tients. Oral hypoglycemics or insulin dosage
may need to be reduced, because hypoglyce-Assessment
mic effects are enhanced.● Monitor blood pressure, pulse, and respira- P

● Bone marrow aspiration studies are recom-tory rate periodically during therapy. Report
mended prior to initiation of therapy and atsignificant changes to health care profes-
time of maximum hematologic response tosional.
ensure adequate bone marrow reserve.● Assess nutritional status (appetite, intake and

output ratios, weight, frequency and amount Potential Nursing Diagnoses
of emesis). Anorexia and weight loss can be Risk for infection (Adverse Reactions)
decreased by feeding light, frequent meals. Imbalanced nutrition: less than body require-
Nausea and vomiting can be minimized by ad- ments (Adverse Reactions)
ministering an antiemetic at least 1 hr prior to

Implementationreceiving medication. Phenothiazine anti-
● PO: Administer with food or fluids if GI irrita-emetics should be avoided.

tion occurs. Confer with pharmacist regard-
● Monitor for bone marrow depression. Assess

ing opening of capsules if patient has diffi-for bleeding (bleeding gums, bruising, pete-
culty swallowing.chiae, guaiac stools, urine, and emesis) and

avoid IM injections and taking rectal temper- Patient/Family Teaching
atures if platelet count is low. Apply pressure ● Emphasize the need to take medication as di-
to venipuncture sites for 10 min. Assess for rected. Take missed doses as soon as remem-
signs of infection during neutropenia. Anemia bered within a few hours but not if several
may occur. Monitor for increased fatigue, hours have passed or if almost time for next
dyspnea, and orthostatic hypotension. dose. Health care professional should be

● Concurrent ingestion of tyramine-rich foods consulted if vomiting occurs shortly after a
and many medications may result in life- dose is taken.
threatening hypertensive crisis. Signs and ● Instruct patient to notify health care profes-
symptoms of hypertensive crisis include chest sional promptly if signs of infection (fever,
pain, severe headache, nausea and vomiting, sore throat, chills, cough, thickened bronchi-
photosensitivity, and enlarged pupils. Treat- al secretions, hoarseness, pain in lower back
ment includes IV phentolamine. or side, difficult or painful urination); bleed-

● Procarbazine should be discontinued until ing gums; bruising; petechiae; or blood in
side effects clear and then resumed at a lower stool, urine, or emesis occurs. Caution pa-
dose if leukopenia, thrombocytopenia, hy- tient to avoid crowds and persons with known

� = Canadian drug name.
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infections. Instruct patient to use soft tooth- ● Emphasize the need for periodic lab tests to
monitor for side effects.brush and electric razor and to avoid falls.

Patient should not receive IM injections or Evaluation/Desired Outcomes
rectal temperatures. Caution patient not to ● Decrease in size and spread of malignant tis-
drink alcoholic beverages or take medication sue in Hodgkin’s disease.
containing aspirin or NSAIDs; may precipitate
gastric bleeding.

prochlorperazine● Caution patient to avoid alcohol, caffeinated
beverages, CNS depressants, OTC drugs, and (proe-klor-pair-a-zeen)
foods or beverages containing tyramine (see Compazine, �Stemetil, Ultrazine
Appendix L for foods included) during thera-

Classification
py and for at least 2 wk after therapy has been Therapeutic: antiemetics, antipsychotics
discontinued, because they may precipitate a Pharmacologic: phenothiazines
hypertensive crisis.

Pregnancy Category C● Advise patient that an additional interaction of
alcohol with procarbazine is a disulfiram-like

Indicationsreaction (flushing, nausea, vomiting, head-
Management of nausea and vomiting. Treatmentache, abdominal cramps).
of psychoses. Treatment of anxiety.● Instruct patient to inspect oral mucosa for er-

ythema and ulceration. If ulceration occurs, Action
advise patient to notify health care profes- Alters the effects of dopamine in the CNS. Pos-
sional and to use sponge brush and rinse sesses significant anticholinergic and alpha-ad-

renergic blocking activity. Depresses the che-mouth with water after eating and drinking.
moreceptor trigger zone (CTZ) in the CNS.Topical agents may be used if mouth pain in-
Therapeutic Effects: Diminished nausea andterferes with eating. Stomatitis pain may re-
vomiting. Diminished signs and symptoms ofquire treatment with opioid analgesics.
psychoses or anxiety.● May cause drowsiness or dizziness. Caution

patient to avoid driving or other activities that Pharmacokinetics
require alertness until response to medica- Absorption: Absorption from tablet is variable;
tion is known. may be better with oral liquid formulations. Well

● Advise patient that this medication may have absorbed after IM administration.
teratogenic effects. Contraception should be Distribution: Widely distributed, high concen-
practiced during therapy and for at least 4 mo trations in the CNS. Crosses the placenta and
after therapy is concluded. probably enters breast milk.

Protein Binding: ≥90%.● Discuss the possibility of hair loss with pa-
Metabolism and Excretion: Highly metabo-tient. Explore methods of coping.
lized by the liver and GI mucosa. Converted to● Caution patient to use sunscreen and protec-
some compounds with antipsychotic activity.tive clothing to prevent photosensitivity re-
Half-life: Unknown.actions.

● Instruct patient not to receive any vaccina- TIME/ACTION PROFILE (antiemetic effect)
tions without advice of health care profes-

ROUTE ONSET PEAK DURATIONsional.
● Advise patient to notify health care profes- PO 30–40 min unknown 3–4 hr

PO-ER 30–40 min unknown 10–12 hrsional of medication regimen prior to treat-
rect 60 min unknown 3–4 hrment or surgery. This therapy usually should
IM 10–20 min 10–30 min 3–4 hrbe withdrawn at least 2 wk prior to surgery.
IV rapid (min) 10–30 min 3–4 hr

● Instruct patient to inform health care profes-
sional if muscle or joint pain, nausea, vomit- Contraindications/Precautions
ing, sweating, tiredness, weakness, constipa- Contraindicated in: Hypersensitivity; Cross-
tion, headache, difficulty swallowing, or loss sensitivity with other phenothiazines may exist;
of appetite becomes pronounced. Angle-closure glaucoma; Bone marrow depres-

● Advise patient to carry identification describ- sion; Severe liver or cardiovascular disease; Hy-
ing medication regimen at all times. persensitivity to bisulfites or benzyl alcohol
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(some parenteral products); Pedi: Children <2 once daily or 10 mg twice daily as ER capsules
(up to 40 mg/day).yr or 9.1 kg.
PO (Children 18–39 kg): 2.5 mg 3 times dai-Use Cautiously in: Geri: Geriatric or debilitat-
ly or 5 mg twice daily (not to exceed 15 mg/ed patients (dose reduction recommended);
day).Diabetes mellitus; Respiratory disease; Prostatic
PO (Children 14–17 kg): 2.5 mg 2–3 timeshypertrophy; CNS tumors; Epilepsy; Intestinal
daily (not to exceed 10 mg/day).obstruction; Geri: Pregnancy or lactation (safety
PO (Children 9–13 kg): 2.5 mg 1–2 timesnot established).
daily (not to exceed 7.5 mg/day).Adverse Reactions/Side Effects IM (Adults and Children ≥12 yr): 5–10 mgCNS: NEUROLEPTIC MALIGNANT SYNDROME, extrapyram- q 3–4 hr as needed. Nausea/vomiting associ-

idal reactions, sedation, tardive dyskinesia. ated with surgery—5–10 mg; may be repeated
EENT: blurred vision, dry eyes, lens opacities. once.
CV: ECG changes, hypotension, tachycardia. GI: IM (Children 2–12 yr): 132 mcg (0.132 mg)/
constipation, dry mouth, anorexia, drug-in- kg; usually only 1 dose is required.
duced hepatitis, ileus. GU: pink or reddish- IV (Adults and Children ≥12 yr): 2.5–10 mg
brown discoloration of urine, urinary retention. (not to exceed 40 mg/day). Nausea/vomiting
Derm: photosensitivity, pigment changes, associated with surgery—5–10 mg; may be
rashes. Endo: galactorrhea. Hemat: AGRANULOCY- repeated once.
TOSIS, leukopenia. Metab: hyperthermia. Misc: Rect (Adults): 25 mg twice daily.
allergic reactions. Rect (Children 18–39 kg): 2.5 mg 3 times

daily or 5 mg twice daily (not to exceed 15 mg/Interactions
Pday).Drug-Drug: Additive hypotension with antihy-

Rect (Children 14–17 kg): 2.5 mg 2–3 timespertensives, nitrates, or acute ingestion of
daily (not to exceed 10 mg/day).alcohol. Additive CNS depression with other
Rect (Children 9–13 kg): 2.5 mg 1–2 timesCNS depressants, including alcohol, antide-
daily (not to exceed 7.5 mg/day).pressants, antihistamines, opioid analge-

sics, sedative/hypnotics, or general anes- Antipsychotic
thetics. Additive anticholinergic effects with PO (Adults and Children ≥12 yr): 5–10 mgother drugs possessing anticholinergic 3–4 times daily; may be increased q 2–3 daysproperties, including antihistamines, some (up to 150 mg/day).antidepressants, atropine, haloperidol, PO (Children 2–12 yr): 2.5 mg 2–3 times
and other phenothiazines. Lithium � risk daily.
of extrapyramidal reactions. May mask early IM (Adults): 10–20 mg q 2–4 hr for up to 4
signs of lithium toxicity. � risk of agranulocy- doses, then 10–20 mg q 4–6 hr (up to 200 mg/
tosis with antithyroid agents. � beneficial ef- day).
fects of levodopa. Antacids may � ab- IM (Children 2–12 yr): 132 mcg (0.132 mg)/
sorption. kg (not to exceed 10 mg/dose).
Drug-Natural Products: Concomitant use of IV (Adults and Children ≥12 yr): 2.5–10 mg
kava kava, valerian, chamomile, or hops (up to 40 mg/day).
can � CNS depression. � anticholinergic ef- Rect (Adults): 10 mg 3–4 times daily; may be
fects with angel’s trumpet, jimson weed, and increased by 5–10 mg q 2–3 days as needed.
scopolia.

AntianxietyRoute/Dosage
PO (Adults and Children ≥12 yr): 5 mg 3–4Pediatric dose should not exceed 10 mg on the
times daily (not to exceed 20 mg/day or longer1st day and then should not exceed 20 mg/day in
than 12 wk); may also be given as 15 mg oncechildren 2–5 yr or 25 mg/day in children 6–12
daily or 10 mg twice daily as ER capsules.yr.
IM (Adults and Children ≥12 yr): 5–10 mg

Antiemetic q 3–4 hr as needed (up to 40 mg/day).
PO (Adults and Children ≥12 yr): 5–10 mg IM (Children 2–12 yr): 132 mcg (0.132 mg)/
3–4 times daily; may also be given as 15–30 mg kg.

� = Canadian drug name.
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IV (Adults): 2.5–10 mg (up to 40 mg/day). ● Assess fluid intake and bowel function. In-
creased bulk and fluids in the diet may helpAvailability (generic available)
minimize constipation.Tablets: 5 mg, 10 mg, 25 mg. Syrup (fruit fla-

● Anxiety: Assess degree and manifestations ofvor): 5 mg/5 ml (edisylate), �5 mg/5 ml
anxiety and mental status before and periodi-(mesylate). Extended-release capsules: 10
cally during therapy.mg, 15 mg, 30 mg. Injection: 5 mg/ml (edisy-

● Lab Test Considerations: CBC and liverlate), �5 mg/ml (mesylate). Suppositories:
function tests should be evaluated periodical-2.5 mg, 5 mg, 25 mg.
ly throughout course of therapy. May cause

NURSING IMPLICATIONS blood dyscrasias, especially between wks 4
and 10 of therapy. Hepatotoxicity is moreAssessment
likely to occur between wks 2 and 4 of thera-

● Monitor blood pressure (sitting, standing, ly-
py. May recur if medication is restarted. Livering down), ECG, pulse, and respiratory rate
function abnormalities may require discon-before and frequently during the period of
tinuation of therapy.dosage adjustment. May cause Q-wave and T-

● May cause false-positive or false-negativewave changes in ECG.
pregnancy test results and false-positive urine

● Assess patient for level of sedation after ad-
bilirubin test results.ministration

● May cause increased serum prolactin levels.● Monitor patient for onset of akathisia (rest-
lessness or desire to keep moving) and extra- Potential Nursing Diagnoses
pyramidal side effects (parkinsonian—dif- Deficient fluid volume (Indications)
ficulty speaking or swallowing, loss of Disturbed thought process (Indications)
balance control, pill rolling, mask-like face,

Implementationshuffling gait, rigidity, tremors; and dyston-
● Do not confuse prochlorperazine with chlor-ic—muscle spasms, twisting motions,

promazine.twitching, inability to move eyes, weakness of
● To prevent contact dermatitis, avoid gettingarms or legs) every 2 mo during therapy and

solution on hands.8–12 wk after therapy has been discontinued.
● Phenothiazines should be discontinued 48 hrReport these symptoms; reduction in dosage

before and not resumed for 24 hr after my-or discontinuation may be necessary. Tri-
elography; they lower seizure threshold.hexyphenidyl or diphenhydramine may be

● PO: Do not crush or chew extended-releaseused to control these symptoms
capsules. Administer with food, milk, or a full● Monitor for tardive dyskinesia (uncontrolled
glass of water to minimize gastric irritation.rhythmic movement of mouth, face, and ex-

● Dilute syrup in citrus or chocolate-flavoredtremities; lip smacking or puckering; puffing
of cheeks; uncontrolled chewing; rapid or drinks.
worm-like movements of tongue). Report im- ● Do not open, crush, or chew extended-re-
mediately; may be irreversible lease capsules.

● Monitor for development of neuroleptic ma- ● IM: Do not inject subcut. Inject slowly, deep
lignant syndrome (fever, respiratory distress, into well-developed muscle. Keep patient re-
tachycardia, seizures, diaphoresis, hyperten- cumbent for at least 30 min after injection to
sion or hypotension, pallor, tiredness, severe minimize hypotensive effects. Slight yellow
muscle stiffness, loss of bladder control). No- color will not alter potency. Do not adminis-
tify physician or other health care profession- ter solution that is markedly discolored or
al immediately if these symptoms occur. that contains a precipitate.

● Antiemetic: Assess patient for nausea and
IV Administrationvomiting before and 30–60 min after admin-

● Direct IV: Concentration: Dilute to a con-istration.
centration of 1 mg/ml. Rate: Administer at a● Antipsychotic: Monitor patient’s mental sta-
rate of 1 mg/min; not to exceed 5 mg/min.tus (orientation to reality and behavior) be-

● Intermittent Infusion: Diluent: Dilute 20fore and periodically throughout therapy.
mg in up to 1 L dextrose, saline, Ringer’s or● Observe patient carefully when administering
LR, dextrose/saline, dextrose/Ringer’s, ororal medication to ensure that medication is

actually taken and not hoarded lactated Ringer’s combinations
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● Continuous Infusion: Has been used as in- this drug impairs body temperature regu-
fusion with 20 mg/L of compatible solution. lation.

● Syringe Incompatibility: Manufacturer ● Instruct patient to use frequent mouth rinses,
does not recommend mixing prochlorpera- good oral hygiene, and sugarless gum or can-
zine with other medications in syringe. dy to minimize dry mouth. Consult health

● Y-Site Compatibility: amsarcine, calcium care professional if dry mouth continues for
gluconate, cisatracurium, cisplatin, cladri- >2 wk.
bine, cyclophosphamide, cytarabine, dexme- ● Advise patient not to take prochlorperazine
detomidine, doxorubicin, doxorubicin lipo- within 2 hr of antacids or antidiarrheal medi-
some, fluconazole, granisetron, heparin, cation.
hydrocortisone sodium succinate, linezolid, ● Advise patient that increasing bulk and fluids
melphalan, methotrexate, ondansetron, oxa- in the diet and exercise may help minimize
liplatin, paclitaxel, potassium chloride, pro- the constipating effects of this medication.
pofol, remifentanil, sargramostim, sufentanil, ● Inform patient that this medication may turn
teniposide, thiotepa, topotecan, vinorelbine, urine pink to reddish-brown.
vitamin B complex with C. ● Advise patient to notify health care profes-

● Y-Site Incompatibility: aldesleukin, allo- sional of medication regimen before treat-
purinol, amifostine, amphotericin B choles- ment or surgery.
teryl, amifostine, aztreonam, bivalirudin, ce- ● Instruct patient to notify health care profes-
fepime, etoposide phosphate, fenoldopam, sional promptly if sore throat, fever, unusual
filgrastim, fludarabine, foscarnet, gemcita- bleeding or bruising, skin rashes, weakness,
bine, lansoprazole, pemetrexed, piperacillin/ tremors, visual disturbances, dark-colored Ptazobactam. urine, or clay-colored stools are noted.

● Emphasize the importance of routine follow-Patient/Family Teaching
up exams to monitor response to medication

● Instruct patient to take medication as direct-
and detect side effects. Periodic ocular examsed, not to skip doses or double up on missed
are indicated. Encourage continued partici-doses. If a dose is missed, it should be taken
pation in psychotherapy as ordered by healthas soon as remembered unless almost time
care professional.for next dose. If more than 2 doses are sched-

uled each day, missed dose should be taken Evaluation/Desired Outcomes
within about 1 hr of the ordered time. Abrupt ● Relief of nausea and vomiting.
withdrawal may lead to gastritis, nausea, ● Decrease in excitable, paranoic, or with-
vomiting, dizziness, headache, tachycardia, drawn behavior when used as an antipsy-
and insomnia. chotic.

● Decrease in feelings of anxiety.● Inform patient of possibility of extrapyrami-
dal symptoms and tardive dyskinesia. Instruct
patient to report these symptoms immediately

progesteroneto health care professional.
(proe-jess-te-rone)● Advise patient to change positions slowly to
Crinone, Endometrin, Prochieve,minimize orthostatic hypotension.
Prometrium● May cause drowsiness. Caution patient to

avoid driving or other activities requiring Classification
alertness until response to medication is Therapeutic: hormones
known. Pharmacologic: progestins

● Caution patient to avoid taking alcohol or oth-
Pregnancy Category Der CNS depressants concurrently with this

medication.
● Advise patient to use sunscreen and protec- Indications

tive clothing when exposed to the sun to pre- Secondary amenorrhea and abnormal uterine
vent photosensitivity reactions. Extremes in bleeding due to hormonal imbalance. Prome-
temperature should also be avoided, because trium: Prevention of cell overgrowth in the

� = Canadian drug name.
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uterine lining in postmenopausal women who site. Misc: allergic reactions including ANAPHY-
have not had a hysterectomy (with estrogen). LAXIS and ANGIOEDEMA, weight gain, weight loss.
Part of assisted reproductive technology (ART) Interactions
in the management of infertility (4% and 8% va- Drug-Drug: May � effectiveness of bromo-
ginal gel). Endometrin: Support of embryo im- criptine when used concurrently for galactor-
plantation and early pregnancy. Unlabeled rhea and amenorrhea.uses: Corpus luteum dysfunction.

Route/DosageAction PO (Adults): Secondary amenorrhea—400Produces: Secretory changes in the endometri-
mg once daily in the evening for 10 days; pre-um, Increase in basal body temperature, Histo-
vention of postmenopausal estrogen-inducedlogic changes in vaginal epithelium, Relaxation
endometrial hyperplasia—200 mg once dailyof uterine smooth muscle, Mammary alveolar
at bedtime for 14 days on days 8–21 of a 28-daytissue growth, Pituitary inhibition, Withdrawal
cycle or on days 12–25 of a 30-day cycle; if pa-bleeding in the presence of estrogen. Thera-
tient currently receives ≥1.25 mg/day of estro-peutic Effects: Restoration of hormonal bal-
gen, then a daily of dose of 300 mg of progester-ance with control of uterine bleeding. Success-
one as 100 mg 2 hr after breakfast and 200 mgful outcome in assisted reproduction.
at bedtime is used; further adjustments may bePharmacokinetics required.

Absorption: Micronization increases oral and Vag (Adults): Secondary amenorrhea—45
vaginal absorption. mg (1 applicatorful of 4% gel) once every otherDistribution: Enters breast milk. day for up to 6 doses, may be increased to 90 mgProtein Binding: ≥90%. (1 applicatorful of 8% gel) once every other dayMetabolism and Excretion: Metabolized by

for up to 6 doses; Corpus luteum insufficiencythe liver; 50–60% eliminated by kidneys; 10%
or assisted reproduction technology—For lu-eliminated in feces.
teal phase support: 90 mg (1 applicatorful ofHalf-life: Several minutes.
8% gel) once daily; for in vitro fertilization: 90
mg (1 applicatorful of 8% gel) once daily begin-TIME/ACTION PROFILE (blood levels)
ning within 24 hr of embryo transfer and contin-

ROUTE ONSET PEAK DURATION ued through day 30 post-transfer (if pregnancy
occurs, treatment may be continued for up toPO unknown 2–4 hr unknown

vaginal unknown 34.8–55 hr unknown 10–12 wk); partial or complete ovarian fail-
IM unknown 19.6–28 hr unknown ure—90 mg (1 applicatorful of 8% gel) twice

daily while undergoing donor oocyte transfer (ifContraindications/Precautions
pregnancy occurs, treatment may be continuedContraindicated in: Hypersensitivity; Hyper-
for up to 10–12 wk).—Support of embryo im-sensitivity to parabens or sesame oil (IM sus-
plantation and early pregnancy—100 mg in-pension only); Thromboembolic disease; Cere-
sert 2 or 3 times daily for up to 10 wks.brovascular disease; Severe liver disease; Breast
IM (Adults): Secondary amenorrhea—100–or genital cancer; Porphyria; Missed abortion;
150 mg (single dose) or 5–10 mg daily for 6–8OB: Pregnancy (except corpus luteum dys-
days given 8–10 days before expected menstru-function).
al period. Dysfunctional uterine bleeding—Use Cautiously in: History of liver disease; Re-
5–10 mg daily for 6 days. Corpus luteum in-nal disease; Cardiovascular disease; Seizure dis-
sufficiency—12.5 mg/day at onset of ovulationorders; Mental depression.
for 2 wk; may continue until 11th wk of gesta-Adverse Reactions/Side Effects tion (unlabeled).CNS: depression. EENT: retinal thrombosis.
Availability (generic available)CV: PULMONARY EMBOLISM, THROMBOEMBOLISM, throm-
Micronized capsules (Prometrium): 100bophlebitis. GI: gingival bleeding, hepatitis. GU:
mg, 200 mg. Cost: 100 mg $48.99/30, 200 mgcervical erosions. Derm: chloasma, melasma,
$85.99/30. Bioadhesive vaginal gel (Cri-rashes. Endo: amenorrhea, breakthrough
none, Prochieve): 4%, 8%. Vaginal tabletsbleeding, breast tenderness, changes in men-
(Endometrin): 100 mg. Injection: 50 mg/mlstrual flow, galactorrhea, spotting. F and E:

edema. Local: irritation or pain at IM injection in 10-ml vials.
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NURSING IMPLICATIONS skin or eyes, pruritus, dark urine, light-col-
ored stools) to health care professional.Assessment

● Instruct patient to notify health care profes-
● Blood pressure be monitored periodically sional if change in vaginal bleeding pattern or

during therapy. spotting occurs.
● Monitor intake and output ratios and weekly

● Instruct patient to stop taking medication and
weight. Report significant discrepancies or notify health care professional if pregnancy is
steady weight gain. suspected.

● Amenorrhea: Assess patient’s usual men-
● Caution patient to use sunscreen and protec-

strual history. Administration of drug usually tive clothing to prevent photosensitivity re-
begins 8–10 days before anticipated men- actions.
struation. Withdrawal bleeding usually oc-

● Advise patient to notify health care profes-
curs 48–72 hr after course of therapy. Thera- sional of medication regimen before treat-
py should be discontinued if menses occur ment or surgery.
during injection series.

● Emphasize the importance of routine follow-
● Dysfunctional Bleeding: Monitor pattern up physical exams, including blood pressure;

and amount of vaginal bleeding (pad count). breast, abdomen, and pelvic examinations;
Bleeding should end by sixth day of therapy. and Pap smears.
Therapy should be discontinued if menses

● Vag: Instruct patient not use vaginal gel con-
occur during injection series. currently with other vaginal agents. If these

● Lab Test Considerations: Monitor hepat- agents must be used concurrently, administer
ic function before and periodically during at least 6 hr before or after vaginal gel.
therapy. P

Evaluation/Desired Outcomes
● May cause � plasma amino acid and alka-

● Development of normal cyclic menses.line phosphatase levels.
● Successful outcome in assisted reproduction.

● May � pregnanediol excretion concen-
trations.

● May cause � serum concentrations of LDL promethazineand � concentrations of HDL.
(proe-meth-a-zeen)

● High doses may � sodium and chloride ex-
Antinaus, �Histanil, Pentazine,cretion.
Phenadoz, Phenergan, Promacot,● May alter thyroid function test results.
Promet, ProrexPotential Nursing Diagnoses
ClassificationSexual dysfunction (Indications)
Therapeutic: antiemetics, antihistamines,Implementation sedative/hypnotics

● IM: Shake vial before preparing IM dose. Pharmacologic: phenothiazines
Administer deep IM. Rotate sites.

Pregnancy Category C● Vag: Vaginal gel and insert are administered
with disposable applicator provided by man-
ufacturer. Indications

● If dose increase is required from 4% gel to Treatment of various allergic conditions and
8% gel, doubling the volume of the 4% gel motion sickness. Preoperative sedation. Treat-
will not accomplish dose increase; changing ment and prevention of nausea and vomiting.
to 8% gel is required. Adjunct to anesthesia and analgesia.

Patient/Family Teaching Action
● Advise patient to report signs and symptoms Blocks the effects of histamine. Has inhibitory

of fluid retention (swelling of ankles and feet, effect on the chemoreceptor trigger zone in the
weight gain), thromboembolic disorders medulla, resulting in antiemetic properties. Al-
(pain, swelling, tenderness in extremities, ters the effects of dopamine in the CNS. Pos-
headache, chest pain, blurred vision), mental sesses significant anticholinergic activity. Pro-
depression, or hepatic dysfunction (yellowed duces CNS depression by indirectly decreased

� = Canadian drug name.
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Interactionsstimulation of the CNS reticular system. Thera-
Drug-Drug: Additive CNS depression with oth-peutic Effects: Relief of symptoms of histamine
er CNS depressants, including alcohol, otherexcess usually seen in allergic conditions. Di-
antihistamines, opioid analgesics, and oth-minished nausea or vomiting. Sedation.
er sedative/hypnotics. Neuroleptic malignantPharmacokinetics
syndrome can occur when used concurrentlyAbsorption: Well absorbed after oral (88%)
with antipsychotics. Additive anticholinergicand IM administration; rectal administration
effects with other drugs possessing anticho-may be less reliable.
linergic properties, including other antihis-Distribution: Widely distributed; crosses the
tamines, antidepressants, atropine, halo-blood-brain barrier and the placenta.
peridol, other phenothiazines, quinidine,Protein Binding: 65–90%.
and disopyramide. May precipitate seizuresMetabolism and Excretion: Metabolized by
when used with drugs that lower seizurethe liver.
threshold. Concurrent use with MAO inhibi-Half-life: 9–16 hr.
tors may result in � sedation and anticholiner-

TIME/ACTION PROFILE (noted as antihista- gic side effects.
minic effects; sedative effects last 2–8 hr) Route/Dosage
ROUTE ONSET PEAK DURATION Antihistamine

PO (Adults): 6.25–12.5 mg 3 times/day and 25PO, IM 20 min unknown 4–12 hr
rectal 20 min unknown 4–12 hr mg at bedtime.
IV 3–5 min unknown 4–12 hr PO (Children ≥2 yr): 0.1 mg/kg/dose (not to

exceed 12.5 mg) q 6 hr during the day and 0.5Contraindications/Precautions mg/kg/dose (not to exceed 25 mg) at bedtime.Contraindicated in: Hypersensitivity; Coma- IM, IV, Rect (Adults): 25 mg; may repeat in 2tose patients; Prostatic hypertrophy; Bladder hr.neck obstruction; Some products contain alco- Rect (Children ≥2 yr): 0.125 mg/kg q 4–6 hrhol or bisulfites and should be avoided in pa- or 0.5 mg/kg at bedtime.tients with known intolerance; Angle-closure
Antivertigo (Motion Sickness)glaucoma; Pedi: May cause fatal respiratory de-

pression in children <2 yr. PO (Adults): 25 mg 30–60 min before depar-
Use Cautiously in: IV administration, may ture; may be repeated in 8–12 hr.
cause severe injury to tissue; Hypertension; Car- PO, Rect (Children ≥2 yr): 0.5 mg/kg (not to
diovascular disease; Impaired liver function; exceed 25 mg) 30–60 min before departure;
Prostatic hypertrophy; Glaucoma; Asthma; Sleep may be given q 12 hr as needed.
apnea; Epilepsy; Underlying bone marrow de-

Sedationpression; Pedi: For children >2 yr, use lowest
PO, Rect, IM, IV (Adults): 25–50 mg; may re-effective dose, avoid concurrent respiratory de-
peat q 4–6 hr if needed.pressants; OB: Has been used safely during la-
PO, Rect, IM (Children >2 yr): 0.5–1 mg/kgbor; avoid chronic use during pregnancy; Lacta-
(not to exceed 50 mg) q 6 hr as needed.tion: Safety not established; may cause

drowsiness in infant. Geri: Appears on Beers list. Sedation during Labor
Geriatric patients are sensitive to anticholiner- IM, IV (Adults): 50 mg in early labor; when la-
gic effects and have increased risk for side bor is established, additional doses of 25–75
effects. mg may be given 1–2 times at 4-hr intervals
Adverse Reactions/Side Effects (24-hr dose should not exceed 100 mg).
CNS: NEUROLEPTIC MALIGNANT SYNDROME, confusion, Antiemetic
disorientation, sedation, dizziness, extrapyrami-

PO, Rect, IM, IV (Adults): 12.5–25 mg q 4 hrdal reactions, fatigue, insomnia, nervousness.
as needed; initial PO dose should be 25 mg.EENT: blurred vision, diplopia, tinnitus. CV:
PO, Rect, IM, IV (Children ≥2 yr): 0.25–1bradycardia, hypertension, hypotension, tachy-
mg/kg (not to exceed 25 mg) q 4–6 hr.cardia. GI: constipation, drug-induced hepati-

tis, dry mouth. Derm: photosensitivity, severe Availability (generic available)
tissue necrosis upon infiltration at IV site, Tablets: 10 mgOTC, 12.5 mg, �12.5 mgOTC, 25
rashes. Hemat: blood dyscrasias. mg, �25 mgOTC, 50 mg, �50 mgOTC. Syrup
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Potential Nursing Diagnoses(cherry flavor): 3.25 mg/120 ml, 6.25 mg/5
Deficient fluid volume (Indications)ml, �10 mg/5 mlOTC, 25 mg/5 ml. Injection: 25
Risk for injury (Side Effects)mg/ml in 1-ml ampules and 1- and 10-ml vials,

50 mg/ml in 1-ml ampules and 10-ml vials. Implementation
Suppositories: 2.5 mg, 5 mg, 12.5 mg, 25 mg.

● When administering promethazine concur-
In combination with: codeine, dextrome- rently with opioid analgesics, supervise am-
thorphan, phenylephrine, and/or pseudoephed- bulation closely to prevent injury from in-
rine in a variety of cough and cold preparations. creased sedation.
See Appendix B. ● PO: Administer with food, water, or milk to

minimize GI irritation. Tablets may be
NURSING IMPLICATIONS crushed and mixed with food or fluids for pa-

tients with difficulty swallowing.Assessment
● IM: Administer deep into well-developed● Monitor blood pressure, pulse, and respira-

muscle. Subcut or inadvertent intra-arterialtory rate frequently in patients receiving IV
administration may cause severe tissue ne-doses.
crosis.

● Assess patient for level of sedation after ad-
IV Administrationministration. Risk of sedation and respiratory

depression are increased when administered ● Direct IV: Diluent: Dilute with 0.9% NaCl
concurrently with other drugs that cause CNS or D5W. Concentration: Doses should not
depression exceed a concentration of 25 mg/ml. Admin-

● Monitor patient for onset of extrapyramidal ister through a large-bore vein through a run- Pside effects (akathisia—restlessness; dysto- ning IV line into the most distal port. Slight
nia—muscle spasms and twisting motions; yellow color does not alter potency. Do not
pseudoparkinsonism—mask-like face, ri- use if precipitate is present. Rate: Administer
gidity, tremors, drooling, shuffling gait, dys- each 25 mg slowly, over at least 10–15 min.
phagia). Notify physician or other health care Rapid administration may produce a tran-
professional if these symptoms occur. sient fall in blood pressure.

● Geri: Assess for adverse anticholinergic ef- ● Solution Compatibility: dextrose, saline,
fects (delirium, acute confusion, dizziness, Ringer’s or LR, dextrose/saline, dextrose/
dry mouth, blurred vision, urinary retention, Ringer’s, lactated Ringer’s combinations.
constipation, tachycardia). ● Syringe Compatibility: atropine, butorpha-

● Allergy: Assess allergy symptoms (rhinitis, nol, cimetidine, droperidol, fentanyl, glyco-
conjunctivitis, hives) before and periodically pyrrolate, hydromorphone, meperidine, me-
throughout course of therapy. toclopramide, midazolam, pentazocine,

● Antiemetic: Assess patient for nausea and ranitidine, scopolamine.
vomiting before and after administration. ● Syringe Incompatibility: heparin, ketoro-

● IV: If administered IV, assess for burning and lac, pentobarbital, thiopental.
pain at IV site; may cause severe tissue injury. ● Y-Site Compatibility: amifostine, amsac-
Avoid IV administration, if possible. If pain rine, aztreonam, bivalirudin, ciprofloxacin,
occurs, discontinue administration immedi- cisatracurium, cisplatin, cladribine, cyclo-
ately. phosphamide, cytarabine, dexmedetomidine,

● Lab Test Considerations: May cause docetaxel, doxorubicin, etoposide, fenoldo-
false-positive or false-negative pregnancy test pam, filgrastim, fluconazole, fludarabine,
results. gemcitabine, granisetron, linezolid, melpha-

● CBC should be evaluated periodically during lan, ondansetron, oxaliplatin, pemetrexed,
chronic therapy; blood dyscrasias may occur. remifentanil, sargramostim, teniposide, thi-

● May cause increased serum glucose. otepa, vinorelbine.
● May cause false-negative results in skin tests ● Y-Site Incompatibility: aldesleukin, allo-

using allergen extracts. Promethazine should purinol, amphotericin B cholesteryl, cefep-
be discontinued 72 hr before the test. ime, cefotetan, doxorubicin liposome, fos-

� = Canadian drug name.
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Indicationscarnet, lansoprazole, methotrexate,
Treatment of life-threatening ventricular ar-piperacillin/tazobactam.
rhythmias, including ventricular tachycardia.Patient/Family Teaching
Prolongs the time to recurrence of symptomatic

● Review dose schedule with patient. If medica-
paroxysmal atrial arrhythmias, including par-tion is ordered regularly and a dose is
oxysmal atrial fibrillation/flutter (PAF) and par-missed, take as soon as remembered unless
oxysmal supraventricular tachycardia (PSVT).time for next dose Pedi: Caution caregivers to
Unlabeled uses: Single dose treatment for atri-use only the measuring device accompanying
al fibrillation.the liquid medication and not to use house-
Actionhold measuring devices.
Slows conduction in cardiac tissue by altering● May cause drowsiness. Caution patient to
transport of ions across cell membranes. Ther-avoid driving or other activities requiring
apeutic Effects: Suppression of ventricular ar-alertness until response to medication is
rhythmias.known.

● Advise patient that frequent mouth rinses, Pharmacokinetics
good oral hygiene, and sugarless gum or can- Absorption: Although well absorbed following
dy may decrease dry mouth. Health care pro- oral administration, undergoes rapid hepatic
fessional should be notified if dry mouth per- metabolism (bioavailability 3–11%).
sists >2 wk. Distribution: Widely distributed; crosses the

● Caution patient to use sunscreen and protec- placenta.
tive clothing to prevent photosensitivity re- Metabolism and Excretion: Extensively me-
actions. tabolized by the liver (CYP1A2, CYP2D6, and

● Advise patient to change positions slowly to CYP3A4 enzyme systems), some metabolites
minimize orthostatic hypotension. Geri: Geri- have antiarrhythmic activity. >90% of patients
atric patients are at increased risk. are considered extensive metabolizers. Others

● Caution patient to avoid concurrent use of al- metabolize propafenone more slowly.
cohol and other CNS depressants with this Half-life: 2–10 hr in extensive metabolizers,
medication. 10–32 hr in slow metabolizers.

● Instruct patient to notify health care profes-
sional if sore throat, fever, jaundice, or un- TIME/ACTION PROFILE (antiarrhythmic
controlled movements are noted. effects)

● Geri: Teach patient and family about anticho-
ROUTE ONSET PEAK DURATIONlinergic effects and to contact a health care

professional if such effects persist. PO hrs–days 4–5 days† hrs
● Motion Sickness: When used as prophy-

†Chronic dosinglaxis for motion sickness, advise patient to
Contraindications/Precautionstake medication at least 30 min and prefera-
Contraindicated in: Hypersensitivity; Cardio-bly 1–2 hr before exposure to conditions that
genic shock; Conduction disorders includingmay cause motion sickness.
sick sinus syndrome and AV block (without aEvaluation/Desired Outcomes pacemaker); Bradycardia; Severe hypotension;

● Relief from allergic symptoms. Concurrent quinidine or amiodarone; Nonal-
● Prevention of motion sickness. lergic bronchospasm; Electrolyte disturbances;
● Sedation. Uncontrolled CHF.
● Relief from nausea and vomiting. Use Cautiously in: Severe hepatic or renal im-

pairment (dose reduction may be necessary);
Geri: Lower doses may be necessary due to age-propafenone
related decrease in renal/hepatic/cardiovascu-(proe-paff-e-nown) lar function, concurrent chronic illnesses andRythmol medications); OB, Pedi: Pregnancy, lactation,
or children (safety not established).Classification

Therapeutic: antiarrhythmics (class IC) Adverse Reactions/Side Effects
CNS: dizziness, shaking, weakness. EENT:Pregnancy Category C
blurred vision. CV: SUPRAVENTRICULAR ARRHYTHMIA,
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VENTRICULAR ARRHYTHMIAS, conduction distur- ● Monitor intake and output ratios and daily
weight. Assess patients for signs of CHF (pe-bances, angina, bradycardia, hypotension. GI:
ripheral edema, rales/crackles, dyspnea,altered taste, constipation, nausea, vomiting, di-
weight gain, jugular venous distention). Mayarrhea, dry mouth. Derm: rash. MS: joint pain.
require reduction or discontinuation ofInteractions
therapy.Drug-Drug: Any inhibitors of the CYP1A2,

● Lab Test Considerations: May cause �CYP2D6 or CYP3A4 enzyme systems may
ANA titer, which is usually asymptomatic and� levels, including desipramine, paroxe-
reversible.tine, ritonavir, sertraline, ketoconazole,

● Monitor prothrombin level in patients takingsaquinavir, erythromycin (blood level moni-
warfarin; may � effects of warfarin.toring recommended). Quinidine is a strong

● Toxicity and Overdose: Signs of toxicityinhibitor of CYP2D6 and significantly � levels include hypotension, excessive drowsiness,of propafenone; concurrent use is not recom- and decreased or abnormal heart rate. Notifymended. Propafenone is also an inhibitor of physician or other health care professional ifCYP2D6 and may � levels of desipramine, these signs occur.imipramine, haloperidol, and venlafaxine.
Potential Nursing DiagnosesSignificantly � serum digoxin levels (blood
Decreased cardiac output (Indications)level monitoring recommended, � dose may

be required). � blood levels of metoprolol Implementation
and propranolol (� dose may be required). ● PO: Propafenone therapy should be initiated
Concurrent use of local anesthetics may � in a hospital with facilities for cardiac rhythm
risk of CNS adverse reactions. � effects of war- monitoring. Most serious proarrhythmic ef- P
farin (� warfarin dose if necessary, monitor fects are seen in the first 2 wk of therapy.
prothrombin time). Concurrent with amiodar- ● Previous antiarrhythmic therapy should be
one can adversely effect conduction/repolariza- withdrawn 2–5 half-lives before starting pro-
tion and should be avoided. May � risk of CNS pafenone.
adverse reactions with lidocaine. May � cy- ● Dose adjustments should be at least 3–4 days
closporine through blood levels and risk of apart because of the long half-life of propa-
nephrotoxicity. Rifampin may � serum levels fenone.
and effectiveness of propafenone. Cimetidine ● Correct pre-existing hypokalemia or hyper-
may � serum levels. kalemia prior to instituting therapy.
Drug-Food: Grapefruit juice may � levels. Patient/Family Teaching
Route/Dosage ● Instruct patient to take medication around
PO (Adults): 150 mg q 8 hr; may be gradually the clock as directed, even if feeling better.

Take missed doses as soon as remembered ifincreased at 3–4-day intervals as required up to
within 4 hr; omit if remembered later. Grad-300 mg q 8–12 hr. Single dose treatment of
ual dosage reduction may be necessary.atrial fibrillation (unlabeled)— 450 or 600

● May cause dizziness. Caution patient to avoidmg.
driving and other activities requiring alert-Availability (generic available)
ness until response to medication is known.Tablets: 150 mg, 225 mg, 300 mg. Cost: Gen-

● Advise patient to notify health care profes-eric—150 mg $316.95/270, 225 mg $355.00/
sional of medication regimen prior to treat-270, 300 mg $593.95/270.
ment or surgery.

● Instruct patient to notify health care profes-NURSING IMPLICATIONS
sional if fever, sore throat, chills, or unusual

Assessment bleeding or bruising occurs or if chest pain,
● Monitor ECG or use Holter monitor prior to shortness of breath, diaphoresis, palpita-

and periodically during therapy. May cause tions, or visual changes become bothersome.
PR and QT prolongation. ● Advise patient to carry identification describ-

● Monitor blood pressure and pulse periodi- ing disease process and medication regimen
cally during therapy. at all times.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Emphasize the importance of follow-up Use Cautiously in: Cardiovascular disease;
exams to monitor progress. Lipid disorders (emulsion may have detrimental

effect); Increased intracranial pressure; Cere-Evaluation/Desired Outcomes
brovascular disorders; Geriatric (>60 yr), debi-

● Decrease in frequency of ventricular ar-
litated, or hypovolemic patients (lower induc-rhythmias.
tion and maintenance dosage reduction

● Prolonged time to recurrence of symptomatic
recommended); Children <3 yr (for inductionparoxysmal atrial arrhythmias, including par-
of anesthesia), children <2 mos (maintenanceoxysmal atrial fibrillation/flutter and PSVT.
of anesthesia), or lactation (safety not estab-
lished).

propofol (proe-poe-fol) Adverse Reactions/Side Effects
Diprivan, Disoprofol CNS: dizziness, headache. Resp: APNEA, cough.

CV: bradycardia, hypotension, hypertension.Classification
GI: abdominal cramping, hiccups, nausea,Therapeutic: general anesthetics
vomiting. Derm: flushing. Local: burning, pain,

Pregnancy Category B stinging, coldness, numbness, tingling at IV site.
MS: involuntary muscle movements, periopera-

Indications tive myoclonia. GU: discoloration of urine
Induction of general anesthesia in children >3 (green). Misc: fever.
yr and adults. Maintenance of balanced anesthe- Interactionssia when used with other agents in children >2

Drug-Drug: Additive CNS and respiratory de-months and adults. Initiation and maintenance
pression with alcohol, antihistamines,of monitored anesthesia care (MAC). Sedation
opioid analgesics, and sedative/hypnoticsof intubated, mechanically ventilated patients in
(dosage reduction may be required). The-intensive care units (ICUs).
ophylline may antagonize the CNS effects of

Action propofol. Propofol may increase the serum con-
Short-acting hypnotic. Mechanism of action is centrations of alfentanil. Cardiorespiratory in-
unknown. Produces amnesia. Has no analgesic stability can occur when used with acetazol-
properties. Therapeutic Effects: Induction amide. Serious bradycardia can occur with
and maintenance of anesthesia. concurrent use of fentanyl in children. In-

creased risk of hypertriglyceridemia with intra-Pharmacokinetics
venous fat emulsion.Absorption: Administered IV only, resulting in

complete absorption. Route/Dosage
Distribution: Rapidly and widely distributed.

General AnesthesiaCrosses the blood-brain barrier well; rapidly re-
IV (Adults <55 yr): Induction—40 mg q 10distributed to other tissues. Crosses the placenta
sec until induction achieved (2–2.5 mg/kg to-and enters breast milk.
tal). Maintenance—100–200 mcg/kg/min.Protein Binding: 95–99%.
Rates of 150–200 mcg/kg/min are usually re-Metabolism and Excretion: Rapidly metabo-
quired during first 10–15 min after induction,lized by the liver.
then decreased by 30–50% during first 30 minHalf-life: 3–12 hr (blood-brain equilibration
of maintenance. Rates of 50–100 mcg/kg/minhalf-life 2.9 min).
are associated with optimal recovery time. MayTIME/ACTION PROFILE (loss of con- also be given intermittently in increments of 25–sciousness) 50 mg.
IV (Geriatric Patients, Cardiac Patients,ROUTE ONSET PEAK DURATION†
Debilitated Patients, or Hypovolemic Pa-IV 40 sec unknown 3–5 min
tients): Induction—20 mg q 10 sec until in-

†Time to recovery is 8 min (up to 19 min if opioid analge- duction achieved (1–1.5 mg/kg total). Mainte-
sics have been used) nance—50–100 mcg/kg/min (dose in cardiac
Contraindications/Precautions anesthesia ranges from 50–150 mcg/kg/min
Contraindicated in: Hypersensitivity to propo- depending on concurrent use of opioid).
fol, soybean oil, egg lecithin, or glycerol; Labor IV (Adults Undergoing Neurosurgical Pro-
and delivery. cedures): Induction—20 mg q 10 sec until
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induction achieved (1–2 mg/kg total). Mainte- tain a light level of sedation during these as-
nance—100–200 mcg/kg/min. sessments; do not discontinue. Abrupt dis-
IV (Children ≥3 yr–16 yr): Induction— continuation may cause rapid awakening with
2.5–3.5 mg/kg, use lower dose for children ASA anxiety, agitation, and resistance to mechani-
III or IV. cal ventilation.
IV (Children 2 mos–16 yr): Maintenance— ● Toxicity and Overdose: If overdose oc-
200–300 mcg/kg/min (following first 30 min of curs, monitor pulse, respiration, and blood
maintenance, rate should be decreased to 125– pressure continuously. Maintain patent air-
150 mcg/kg/min if possible), younger children way and assist ventilation as needed. If hypo-

tension occurs, treatment includes IV fluids,may require larger infusion rates compared to
repositioning, and vasopressors.older children.

Potential Nursing DiagnosesMonitored Anesthesia Care (MAC) Se-
Ineffective breathing pattern (Adverse Re-dation
actions)IV (Adults <55 yr): Initiation—100–150
Risk for injury (Side Effects)mcg/kg/min infusion or 0.5 mg/kg as slow in-

jection. Maintenance—25–75 mcg/kg/min in- Implementation
fusion or incremental boluses of 10–20 mg. ● Do not confuse Diprivan (propofol) with Di-
IV (Geriatric Patients, Debilitated Pa- flucan (fluconazole).
tients, or ASA III/IV Patients): Initiation— ● Dose is titrated to patient response.
Use slower infusion or injection rates. Mainte- ● Propofol has no effect on the pain threshold.
nance—20% less than the usual adult infusion Adequate analgesia should always be used
dose; rapid/repeated bolus dosing should be when propofol is used as an adjunct to surgi- P
avoided. cal procedures.

IV AdministrationICU Sedation
● Direct IV: Diluent: Usually administeredIV (Adults): 5 mcg/kg/min for a minimum of 5

undiluted. If dilution is necessary, use onlymin. Additional increments of 5–10 mcg/kg/
D5W. Shake well before use. Solution ismin over 5–10 min may be given until desired
opaque, making detection of contaminantsresponse is obtained. (Range 5–50 mcg/kg/
difficult. Do not use if separation of the emul-min.) Dose should be reassessed every 24 hr.
sion is evident. Contains no preservatives;Availability (generic available)
maintain sterile technique and administer im-Injection: 10 mg/ml in 20-, 50-, and 100-ml
mediately after preparation. Concentra-infusion vials. tion: Undiluted: 10 mg/ml. If dilution is nec-
essary, dilute to concentration ≥2 mg/ml.NURSING IMPLICATIONS

● Discard unused portions and IV lines at the
Assessment end of anesthetic procedure or within 6 hr.
● Assess respiratory status, pulse, and blood For ICU sedation, discard after 12 hr if ad-

pressure continuously throughout propofol ministered directly from vial or after 6 hr if
therapy. Frequently causes apnea lasting ≥60 transferred to a syringe or other container.
sec. Maintain patent airway and adequate Do not administer via filter <5–micron pore
ventilation. Propofol should be used only by size.
individuals experienced in endotracheal intu- ● Aseptic technique is essential. Solution is ca-
bation, and equipment for this procedure pable of rapid growth of bacterial contami-
should be readily available. nants. Infections and subsequent deaths have

● Assess level of sedation and level of con- been reported. Rate: Administer over 3–5
sciousness throughout and following admin- min. Titrate to desired level of sedation. Fre-
istration. quently causes pain, burning, and stinging at

● When using for ICU sedation, wake-up and injection site; use larger veins of the forearm,
assessment of CNS function should be done antecubital fossa, or a dedicated IV catheter.
daily throughout maintenance to determine Lidocaine 10–20 mg IV may be administered
minimum dose required for sedation. Main- prior to injection to minimize pain. Pedi: In-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomesduction doses may be administered over 20–
● Induction and maintenance of anesthesia.30 seconds. Intermittent/Continuous Infusion
● Amnesia.Diluent: Administer undiluted. Concen-
● Sedation in mechanically ventilated patientstration: 10 mg/ml. Rate: Based on patient’s

in an intensive care setting.weight (see Route/Dosage section).
● Solution Compatibility: D5W, LR, D5/LR,

D5/0.45% NaCl, D5/0.2% NaCl. PROPOXYPHENE
● Y-Site Compatibility: acyclovir, alfentanil,

propoxypheneaminophylline, ampicillin, aztreonam, bume-
hydrochloridetanide, buprenorphine, butorphanol, calci-

um gluconate, carboplatin, cefazolin, cefep- (pro-pox-i-feen hye-droe-klor-ide)
ime, cefotaxime, cefoxitin, ceftizoxime, Darvon
ceftriaxone, cefuroxime, chlorpromazine, propoxyphene
cimetidine, cisplatin, clindamycin, cyclo- hydrochloride/aspirin/
phosphamide, cyclosporine, cytarabine, caffeinedexamethasone sodium phosphate, dexme- Darvon Compound-65, Darvondetomidine, diphenhydramine, dobutamine, Compound-32dopamine, doxycycline, droperidol, enalapri-

propoxyphene napsylatelat, epinephrine, esmolol, famotidine, fenol-
(pro-pox-i-feen nap-si-late)dopam, fentanyl, fluconazole, fluorouracil,
Darvon Nfurosemide, ganciclovir, glycopyrrolate,

granisetron, haloperidol, heparin, hydrocor- propoxyphene napsylate/
tisone sodium succinate, hydromorphone, acetaminophen
ifosfamide, imipenem/cilastatin, inamrinone, Darvon A500, Darvocet-N, Propa-
insulin, isoproterenol, ketamine, labetalol, cet, Propoxyphene with APAP,
levorphanol, lidocaine, lorazepam, magne- Wygesic
sium sulfate, mannitol, meperidine, milri- propoxyphene napsylate/none, nafcillin, nalbuphine, naloxone, nitro- aspiringlycerin, nitroprusside, norepinephrine,

�Darvon-N with ASApaclitaxel, pentobarbital, phenobarbital, pi-
propoxyphene/aspirin/peracillin, potassium chloride, prochlorper-

azine, propranolol, ranitidine, scopolamine, caffeine
sodium bicarbonate, succinylcholine, sufen- �Darvon-N Compound, �692
tanil, thiopental, ticarcillin/clavulanate, vecu-

Classificationronium. Therapeutic: opioid analgesics
● Y-Site Incompatibility: amikacin, ampho- Pharmacologic: opioid agonists, opioid

tericin B, calcium chloride, ciprofloxacin, di- agonists/nonopioid analgesic combinations
azepam, digoxin, doxorubicin, gentamicin,

Pregnancy Category Clevofloxacin, methotrexate, methylprediso-
lone sodium succinate, metoclopramide, mi- See also Acetaminophen monograph and

Salicylates monographtoxantrone, phenytoin, tobramycin, ver-
apamil.

IndicationsPatient/Family Teaching Mild to moderate pain.
● Inform patient that this medication will de-

Actioncrease mental recall of the procedure.
Binds to opiate receptors in the CNS. Alters the● May cause drowsiness or dizziness. Advise
perception of and response to painful stimuli,patient to request assistance prior to ambula-
while producing generalized CNS depression.tion and transfer and to avoid driving or other
Therapeutic Effects: Decrease in mild toactivities requiring alertness for 24 hr follow-
moderate pain.ing administration.

● Advise patient to avoid alcohol or other CNS Pharmacokinetics
depressants without the advice of a health Absorption: Well absorbed following oral ad-
care professional for 24 hr following admin- ministration. Napsylate salt is more slowly ab-
istration. sorbed.
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Route/DosageDistribution: Widely distributed. Probably
Consider cumulative effects of additional acet-crosses the placenta. Enters breast milk in small
aminophen/aspirin; if toxic levels are exceeded,amounts.
change to pure propoxyphene product.Metabolism and Excretion: Mostly metabo-
PO (Adults): 65 mg q 4 hr (hydrochloride—lized by the liver. Some conversion to norpro-
Darvon) or 100 mg q 4 hr (napsylate—Darvon-poxyphene, a toxic metabolite. This metabolite
N) as needed (not to exceed 390 mg/day as hy-accumulates in elderly patients and patients with
drochloride or 600 mg/day as napsylate). 100decreased renal function.
mg propoxyphene napsylate = 65 mg propoxy-Half-life: 6–12 hr.
phene hydrochloride.

TIME/ACTION PROFILE (analgesic effect) Availability (generic available)
Propoxyphene HydrochlorideROUTE ONSET PEAK DURATION
Capsules: 65 mg. Tablets: �65 mg.

PO 15–60 min 2–3 hr 4–6 hr
Propoxyphene Napsylate

Contraindications/Precautions Capsules: �100 mg. Tablets: 50 mg, 100 mg.
Contraindicated in: Hypersensitivity; OB: Propoxyphene Hydrochloride/Aceta-
Pregnancy or lactation (avoid chronic use); minophen
Pedi: Children. Tablets: propoxyphene 65 mg/acetaminophen
Use Cautiously in: Head trauma; Increased 650 mg.
intracranial pressure; Severe renal, hepatic, or Propoxyphene Napsylate/Acetaminophenpulmonary disease; Hypothyroidism; Adrenal Tablets: propoxyphene 50 mg/acetaminophen Pinsufficiency; Alcoholism; Geri: Appears on 325 mg, propoxyphene 100 mg/acetaminophen
Beers list. Elderly or debilitated patients require 650 mg, propoxyphene 100 mg/acetaminophen
reduced dosages.; Undiagnosed abdominal 500 mg.
pain; Prostatic hyperplasia; OB: Lactation (has

Propoxyphene Hydrochloride/Aspirin/Caf-been used safely).
feine

Adverse Reactions/Side Effects Capsules: propoxyphene 32 mg, aspirin 389
CNS: dizziness, weakness, dysphoria, euphoria, mg, caffeine 32.4 mg, propoxyphene 65 mg, as-
headache, insomnia, paradoxical excitement, pirin 389 mg, caffeine 32.4 mg. Tablets: �pro-
sedation. EENT: blurred vision. CV: hypoten- poxyphene 65 mg, aspirin 375 mg, caffeine 30

mg.sion. GI: nausea, abdominal pain, constipation,
vomiting. Derm: rashes. Misc: physical depen- Propoxyphene Napsylate/Aspirin
dence, psychological dependence, tolerance. Tablets: �propoxyphene 100 mg/aspirin 325

mg.Interactions
Drug-Drug: Use with extreme caution in pa- Propoxyphene Napsylate/Aspirin/Caffeine
tients receiving MAO inhibitors (may result in Tablets: �propoxyphene 100 mg/aspirin 375
unpredictable, severe, and potentially fatal reac- mg/caffeine 30 mg.
tions—decrease initial dose to 25% of usual

NURSING IMPLICATIONSdose). � CNS depression with alcohol, anti-
depressants, and sedative/hypnotics. Assessment
Smoking � metabolism and may decrease an-

● Assess type, location, and intensity of pain
algesic effectiveness. Administration of partial- prior to and 2 hr (peak) following adminis-
antagonist opioid analgesics may precipi- tration. When titrating opioid doses, in-
tate withdrawal in physically dependent creases of 25–50% should be administered
patients. Nalbuphine, buprenorphine, or until there is either a 50% reduction in the
pentazocine may � analgesia. patient’s pain rating on a numeric or visual
Drug-Natural Products: Concomitant use of analogue scale or the patient reports satisfac-
kava kava, valerian, or chamomile can � tory pain relief. A repeat dose can be safely
CNS depression. administered at the time of the peak if previ-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



1026 propranolol

Implementationous dose is ineffective and side effects are
● Explain therapeutic value of medication priorminimal.

to administration, to enhance the analgesic● Use an equianalgesic chart (see Appendix J)
effect.when changing routes or when changing

● Regularly administered doses may be morefrom one opioid to another.
effective than prn administration. Analgesic is

● Prolonged, high-dose therapy may lead to more effective if given before pain becomes
physical and psychological dependence and severe.
tolerance. This should not prevent patient

● Coadministration with nonopioid analgesics
from receiving adequate analgesia. Most pa- may have additive analgesic effects and may
tients who receive propoxyphene for pain do permit lower opioid doses.
not develop psychological dependence. Pro- ● Medication should be discontinued gradually
gressively higher doses or change to a stron- after long-term use to prevent withdrawal

symptoms.ger opioid may be required to relieve pain
● PO: Doses may be administered with food orwith long-term therapy.

milk to minimize GI irritation.● Assess blood pressure, pulse, and respira-
tions before and periodically during adminis- Patient/Family Teaching
tration. If respiratory rate is <10/min, assess ● Advise patient to take medication as directed

and not to take more than the recommendedlevel of sedation. Physical stimulation may be
amount. Severe and permanent liver damagesufficient to prevent significant hypoventila-
may result from prolonged use or high dosestion. Dose may need to be decreased by 25–
of acetaminophen. Renal damage may occur50%. Initial drowsiness will diminish with
with prolonged use of acetaminophen or as-continued use.
pirin. Doses of nonopioid agents should not

● Assess bowel function routinely. Prevention
exceed the maximum recommended dailyof constipation should be instituted with in- dose.creased intake of fluids and bulk, and laxa-

● Instruct patient on how and when to ask for
tives to minimize constipating effects. Stimu- pain medication.
lant laxatives should be administered

● May cause drowsiness or dizziness. Caution
routinely if opioid use exceeds 2–3 days, patient to avoid driving and other activities re-
unless contraindicated. quiring alertness until response to the drug is

● Geri: Geriatric patients may be more sensitive known.
to CNS effects; monitor closely and assess falls ● Geri: Advise geriatric patients of increased

risk for CNS effects and potential for falls.risk.
● Advise patient to change positions slowly to● Lab Test Considerations: May cause �

minimize orthostatic hypotension.serum amylase and lipase levels.
● Caution patient to avoid concurrent use of al-● May cause � AST, ALT, serum alkaline phos-

cohol or other CNS depressants with thisphatase, LDH, and bilirubin concentrations.
medication.

● Toxicity and Overdose: If an opioid an-
● Encourage patient to turn, cough, andtagonist is required to reverse respiratory de-

breathe deeply every 2 hr to prevent at-pression or coma, naloxone (Narcan) is the electasis.
antidote. Dilute the 0.4-mg ampule of nalox-

● Advise patient that good oral hygiene, fre-
one in 10 ml of 0.9% NaCl and administer 0.5 quent mouth rinses, and sugarless gum or
ml (0.02 mg) by direct IV push every 2 min. candy may decrease dry mouth.
For patients weighing <40 kg, dilute 0.1 mg Evaluation/Desired Outcomesof naloxone in 10 ml of 0.9% NaCl for a con-

● Decrease in severity of pain without a signifi-centration of 10 mcg/ml and administer 0.5 cant alteration in level of consciousness.
mcg/kg every 2 min. Titrate dose to avoid
withdrawal, seizures, and severe pain. HIGH ALERT

Potential Nursing Diagnosis
propranololAcute pain (Indications)
(proe-pran-oh-lole)Disturbed sensory perception (visual, auditory)
�Apo-Propranolol, �Betachron E-(Side Effects)

Risk for injury (Side Effects) R, Inderal, Inderal LA, InnoPran
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Use Cautiously in: Renal or hepatic impair-XL, �Novopranol, �pms Pro-
ment; pulmonary disease (including asthma);pranolol
diabetes mellitus (may mask signs of hypoglyce-

Classification mia); thyrotoxicosis (may mask symptoms);Therapeutic: antianginals, antiarrhythmics
history of severe allergic reactions (may � in-(Class II), antihypertensives, vascular
tensity of response); OB: Crosses the placentaheadache suppressants
and may cause fetal/neonatal bradycardia, hy-Pharmacologic: beta blockers
potension, hypoglycemia, or respiratory de-

Pregnancy Category C pression. May also � blood supply to the pla-
centa, increase the risk for premature birth or

Indications fetal death, and cause intrauterine growth retar-
Management of hypertension, angina, arrhyth- dation. May � risk of cardiac and pulmonary
mias, hypertrophic cardiomyopathy, thyrotoxi- complications in the infant during the neonatal
cosis, essential tremors, pheochromocytoma. time frame. Lactation: Appears in breast milk;
Also used in the prevention and management of use formula if propranolol must be taken; Pedi:
MI, and the prevention of vascular headaches. � risk of hypoglycemia, especially during peri-
Unlabeled uses: Also used to manage alcohol ods of fasting such as before surgery, during
withdrawal, aggressive behavior, antipsychotic- prolonged exertion, or with coexisting renal in-
associated akathisia, situational anxiety, and sufficiency; Geri: � sensitivity to all beta block-
esophageal varices. Post-traumatic stress disor- ers; initial dose reduction and careful titration
der (PTSD)(Ongoing clinical trials at National recommended.
Institute for Mental Health [NIMH].) Adverse Reactions/Side Effects P
Action CNS: fatigue, weakness, anxiety, dizziness,
Blocks stimulation of beta1(myocardial) and drowsiness, insomnia, memory loss, mental de-
beta2 (pulmonary, vascular, and uterine)-ad- pression, mental status changes, nervousness,
renergic receptor sites. Therapeutic Effects: nightmares. EENT: blurred vision, dry eyes, na-
Decreased heart rate and blood pressure. Sup- sal stuffiness. Resp: bronchospasm, wheezing.
pression of arrhythmias. Prevention of MI. CV: ARRHYTHMIAS, BRADYCARDIA, CHF, PULMONARY EDEMA,

orthostatic hypotension, peripheral vasocon-Pharmacokinetics
striction. GI: constipation, diarrhea, nausea.Absorption: Well absorbed but undergoes ex-
GU: erectile dysfunction, decreased libido.tensive first-pass hepatic metabolism.
Derm: itching, rashes. Endo: hyperglycemia,Distribution: Moderate CNS penetration.
hypoglycemia (increased in children). MS: ar-Crosses the placenta; enters breast milk.
thralgia, back pain, muscle cramps. Neuro:Protein Binding: 93%.
paresthesia. Misc: drug-induced lupus syn-Metabolism and Excretion: Almost com-
drome.pletely metabolized by the liver.

Half-life: 3.4–6 hr. Interactions
Drug-Drug: General anesthesia, IV phe-

TIME/ACTION PROFILE (cardiovascular nytoin, and verapamil may cause additive
effects) myocardial depression. Additive bradycardia

may occur with digoxin. Additive hypotensionROUTE ONSET PEAK DURATION
may occur with other antihypertensives,

PO 30 min 60–90 min† 6–12 hr acute ingestion of alcohol, or nitrates. Con-
PO–ER unknown 6 hr 24 hr current use with amphetamines, cocaine,IV immediate 1 min 4–6 hr

ephedrine, epinephrine, norepinephrine,
†Following single dose, full effect not seen until several phenylephrine, or pseudoephedrine may
weeks of therapy result in unopposed alpha-adrenergic stimula-
Contraindications/Precautions tion (excessive hypertension, bradycardia).
Contraindicated in: Uncompensated CHF; Concurrent thyroid administration may de-
Pulmonary edema; Cardiogenic shock; Brady- crease effectiveness. May alter the effectiveness
cardia or heart block. of insulin or oral hypoglycemics (dose ad-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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justments may be necessary). May � effective- 120 mg $176.80/90, 120 mg $230.05/90. Ex-
ness of beta-adrenergic bronchodilators tended-release capsules: 60 mg, 80 mg, 120
and theophylline. May � beneficial beta car- mg, 160 mg. Cost: Generic—60 mg $99.99/
diovascular effects of dopamine or dobuta- 90, 80 mg $141.97/90, 120 mg $176.80/90,
mine. Use cautiously within 14 days of MAO in- 160 mg $230.05/90. Injection: 1 mg/ml. In
hibitor therapy (may result in hypertension). combination with: hydrochlorothiazide (In-
Cimetidine may � blood levels and toxicity. deride). See Appendix B.
Concurrent NSAIDs may � antihypertensive
action. Smoking � metabolism and � ef- NURSING IMPLICATIONS
fects; smoking cessation may � effects.

AssessmentRoute/Dosage
● Monitor blood pressure and pulse frequentlyPO (Adults): Antianginal—80–320 mg/day during dose adjustment period and periodi-in 2–4 divided doses or once daily as extended/

cally during therapy.sustained-release capsules. Antihyperten-
● Abrupt withdrawal of propranolol may preci-sive—40 mg twice daily initially; may be in-

pitate life-threatening arrhythmias, hyperten-creased as needed (usual range 120–240 mg/
sion, or myocardial ischemia. Drug should beday; doses up to 1 g/day have been used); or 80
tapered over a 2 week period before discon-mg once daily as extended/sustained-release
tinuation. Assess patient carefully during ta-capsules, increased as needed up to 120 mg. In-
pering and after medication is discontinued.noPran XL dosing form is designed to be given
Consider that patients taking propranolol foronce daily at bedtime. Antiarrhythmic—10–

30 mg 3–4 times daily. Prevention of MI— non-cardiac indications may have undiag-
180–240 mg/day in divided doses. Hypertro- nosed cardiac disease. Abrupt discontinua-
phic cardiomyopathy—20–40 mg 3–4 times tion or withdrawal over too-short a period of
daily. Adjunct therapy of pheochromocyto- time (less than 9 days) should be avoided
ma—20 mg 3 times daily to 40 mg 3–4 times ● Pedi: Assess pediatric patients for signs and
daily concurrently with alpha-blocking therapy, symptoms of hypoglycemia, particularly when
started 3 days before surgery is planned. Vascu- oral foods and fluids are restricted.
lar headache prevention—20 mg 4 times daily

● Patients receiving propranolol IV must have
or 80 mg/day as extended/sustained-release continuous ECG monitoring and may have
capsules; may be increased as needed up to 240 pulmonary capillary wedge pressure (PCWP)
mg/day. Management of tremor—40 mg twice or central venous pressure (CVP) monitoringdaily; may be increased up to 120 mg/day (up to during and for several hours after adminis-320 mg have been used).

tration.PO (Children): Antihypertensive/antiar-
● Assess for orthostatic hypotension when as-rhythmic—0.5–1 mg/kg/day in 2–4 divided

sisting patient up from supine position.doses; may be increased as needed (usual range
● Monitor intake and output ratios and dailyfor maintenance dose is 2–4 mg/kg/day in 2 di-

weight. Assess patient routinely for evidencevided doses).
of fluid overload (peripheral edema, dys-IV (Adults): Antiarrhythmic—1–3 mg; may
pnea, rales/crackles, fatigue, weight gain,be repeated after 2 min and again in 4 hr if
jugular venous distention).needed.

● Angina: Assess frequency and characteristicsIV (Children): Antiarrhythmic—10–100
of anginal attacks periodically duringmcg (0.01–0.1 mg)/kg (up to 1 mg/dose); may
therapy.be repeated q 6–8 hr if needed.

● Vascular Headache Prophylaxis: AssessAvailability (generic available)
frequency, severity, characteristics, and loca-Oral solution: 4 mg/ml, 8 mg/ml. Cost: Gen-
tion of vascular headaches periodically dur-eric—4 mg/ml $38.54/480 ml. Tablets: 10
ing therapy.mg, 20 mg, 40 mg, 60 mg, 80 mg. Cost: Gener-

● PTSD: Assess frequency of symptoms (flash-ic—10 mg $8.99/100, 20 mg $7.99/100, 40
backs, nightmares, efforts to avoid thoughtsmg $12.22/100, 60 mg $86.65/100, 80 mg
or activities that may trigger memories of the$15.59/100. Sustained-release capsules
trauma, and hypervigilance) periodically(Inderal LA): 60 mg, 80 mg, 120 mg, 160 mg.

Cost: 60 mg $132.98/90, 80 mg $141.97/90, throughout therapy.
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● Lab Test Considerations: May cause � ● Mix propranolol oral solution with liquid or
semisolid food (water, juices, applesauce,BUN, serum lipoprotein, potassium, triglycer-
puddings). To ensure entire dose is taken,ide, and uric acid levels.
rinse glass with more liquid or have patient● May cause � ANA titers.
consume all of the applesauce or pudding.● May cause � or � in blood glucose levels.
Do not store after mixing.In labile diabetic patients, hypoglycemia may

be accompanied by precipitous � of blood IV Administration
pressure.

● Direct IV: Diluent: Administer undiluted
● Toxicity and Overdose: Monitor patients or dilute each 1 mg in 10 ml of D5W for injec-

receiving beta blockers for signs of overdose tion. Concentration: Undiluted: 1 mg/ml.
(bradycardia, severe dizziness or fainting, se- Diluted in 10 ml of D5W: 0.1 mg/ml. Rate:
vere drowsiness, dyspnea, bluish fingernails Administer at 0.5 mg/min for adults to avoid
or palms, seizures). Notify physician or other hypotension and cardiac arrest; do not ex-
health care professional immediately if these ceed 1 mg/min. Pedi: Administer over 10
signs occur: Hypotension may be treated with min.
modified Trendelenburg position and IV ● Intermittent Infusion: Diluent: May be
fluids unless contraindicated. Vasopressors diluted in 50 ml of 0.9% NaCl, D5W, D5/
(epinephrine, norepinephrine, dopamine, 0.45% NaCl, D5/0.9% NaCl, or lactated Ring-
dobutamine) may also be used. Hypotension er’s injection. Concentration: Depends on
does not respond to beta agonists, Glucagon dose. Rate: Infuse over 10–15 min.
has been used to treat bradycardia and hypo- ● Syringe Compatibility: inamrinone, mil-
tension. rinone. P

● Syringe Incompatibility: pantoprazole.Potential Nursing Diagnoses
● Y-Site Compatibility: alteplase, fenoldo-Decreased cardiac output (Side Effects)

pam, heparin, hydrocortisone sodium succi-Noncompliance (Patient/Family Teaching)
nate, inamrinone, linezolid, meperidine, mil-

Implementation rinone, morphine, potassium chloride,
● High Alert: IV vasoactive medications are propofol, tacrolimus, vitamin B complex with

inherently dangerous. Before administering C.
intravenously, have second practitioner inde- ● Y-Site Incompatibility: amphotericin B
pendently check the original order, dose cal- cholesteryl sulfate complex, diazoxide, lanso-
culations, and infusion pump settings. Also, prazole.
patient harm or fatalities have occurred when Patient/Family Teaching
switching from oral to IV propranolol; oral

● Instruct patient to take medication as direct-
and parenteral doses are not interchange- ed, at the same time each day, even if feeling
able. IV dose is 1/10 of the oral dose. Change well; do not skip or double up on missed
to oral therapy as soon as possible. Do not doses. Take missed doses as soon as possible
confuse propranolol with pravachol. Do not up to 4 hr before next dose (8 hr with exten-
confuse Inderal (a brand name of propranol- ded-release propranolol). Inform patient that
ol) with Adderall (an amphetamine/dextro- abrupt withdrawal can cause life-threatening
amphetamine combination drug). arrhythmias, hypertension, or myocardial

● PO: Take apical pulse prior to administering. ischemia.
If <50 bpm or if arrhythmia occurs, withhold ● Advise patient to make sure enough medica-
medication and notify physician or other tion is available for weekends, holidays, and
health care professional. vacations. A written prescription may be kept

● Administer with meals or directly after eating in wallet in case of emergency.
to enhance absorption. ● Teach patient and family how to check pulse

● Extended-release capsules should be swal- daily and blood pressure biweekly. Advise pa-
lowed whole; do not crush, open, or chew. tient to hold dose and contact health care
Propranolol tablets may be crushed and professional if pulse is <50 bpm or blood
mixed with food. pressure changes significantly.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● May cause drowsiness or dizziness. Caution ● Increase in activity tolerance.
patients to avoid driving or other activities ● Prevention of MI.
that require alertness until response to the ● Prevention of vascular headaches.
drug is known. ● Management of thyrotoxicosis.

● Management of pheochromocytoma.● Advise patients to change positions slowly to
● Decrease in tremors.minimize orthostatic hypotension, especially
● Management of hypertrophic cardiomy-during initiation of therapy or when dose is

opathy.increased.
● Decrease in symptoms associated with PTSD.● Caution patient that this medication may in-

crease sensitivity to cold.
● Instruct patient to ask a health care profes-

propylthiouracilsional before taking any OTC medications or
(proe-pill-thye-oh-yoor-a-sill)herbal products, especially cold prepara-
�Propyl-Thyracil, PTUtions, when taking this medication.

● Diabetic patients should closely monitor Classification
blood glucose, especially if weakness, mal- Therapeutic: antithyroid agents
aise, irritability, or fatigue occurs. May mask

Pregnancy Category Dtachycardia and increased blood pressure as
signs of hypoglycemia, but dizziness and
sweating may still occur. Indications

● Advise patient to notify health care profes- Palliative treatment of hyperthyroidism. Adjunct
sional if slow pulse, difficulty breathing, in the control of hyperthyroidism in preparation
wheezing, cold hands and feet, dizziness, for thyroidectomy or radioactive iodine therapy.
light-headedness, confusion, depression, Action
rash, fever, sore throat, unusual bleeding, or Inhibits the synthesis of thyroid hormones.
bruising occurs. Therapeutic Effects: Decreased signs and

● Instruct patient to inform health care profes- symptoms of hyperthyroidism.
sional of medication regimen prior to treat-

Pharmacokineticsment or surgery.
Absorption: Rapidly absorbed from the GI

● Advise patient to carry identification describ-
tract.ing disease process and medication regimen
Distribution: Concentrates in the thyroidat all times.
gland; crosses the placenta and enters breast

● Hypertension: Reinforce the need to con-
milk in low concentrations.tinue additional therapies for hypertension
Metabolism and Excretion: Metabolized by(weight loss, sodium restriction, stress re-
the liver.duction, regular exercise, moderation of al-
Half-life: 1–2 hr.cohol consumption, and smoking cessation).

Medication controls but does not cure hyper- TIME/ACTION PROFILE (effects on clinical
tension. thyroid status)

● Angina: Caution patient to avoid overexer-
tion with decrease in chest pain. ROUTE ONSET PEAK DURATION

● Vascular Headache Prophylaxis: Caution PO 10–21 days† 6–10 wk wks
patient that sharing this medication may be

†Effects on serum thyroid hormone concentration maydangerous.
occur within 60 min of a single dose

● PTSD: Advise patient that medication may re-
lieve distressing symptoms but that psycho- Contraindications/Precautions
therapy is the primary treatment for the disor- Contraindicated in: Hypersensitivity.
der. Refer patient and family to a PTSD Use Cautiously in: Decreased bone marrow
support group. reserve; Pregnancy (may be used safely; how-

ever, fetus may develop thyroid problems); Lac-Evaluation/Desired Outcomes
tation (safety not established).

● Decrease in blood pressure.
● Control of arrhythmias without appearance of Adverse Reactions/Side Effects

detrimental side effects. CNS: drowsiness, headache, vertigo. GI:
● Reduction in frequency of anginal attacks. nausea, vomiting, diarrhea, drug-induced hepa-
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titis, loss of taste. Derm: rash, skin discolora- usually occurs during first 2 mo. This neces-
tion, urticaria. Endo: hypothyroidism. Hemat: sitates discontinuation of therapy.
AGRANULOCYTOSIS, leukopenia, thrombocytopenia. ● May cause increased AST, ALT, LDH, alkaline
MS: arthralgia. Misc: fever, lymphadenopathy, phosphatase, serum bilirubin, and prothrom-
parotitis. bin time.

Interactions Potential Nursing Diagnoses
Drug-Drug: Additive bone marrow depression Deficient knowledge, related to medication reg-
with antineoplastics or radiation therapy. imen (Patient/Family Teaching)
Additive antithyroid effects with lithium, po- Noncompliance (Patient/Family Teaching)
tassium iodide, or sodium iodide. In- Implementation
creased risk of agranulocytosis with phenothi-

● Can be compounded by pharmacist into ene-
azines. ma or suppository.
Route/Dosage ● PO: Administer at same time in relation to
PO (Adults): Thyrotoxic crisis—200–400 meals every day. Food may either increase or
mg q 4 hr during the first 24 hr. Hyperthyroid- decrease absorption.
ism—300–900 mg once daily or in 2–4 divid- Patient/Family Teachinged doses initially (up to 1.2 g/day); mainte-

● Instruct patient to take medication exactly asnance dose 50–600 mg/day once daily or in 2–
directed, around the clock. If a dose is4 divided doses.
missed, take as soon as remembered; takePO (Children >10 yr): 50–300 mg/day given
both doses together if almost time for nextonce daily or in 2–4 divided doses.
dose; check with health care professional if PPO (Children 6–10 yr): 50–150 mg/day giv-
more than 1 dose is missed. Consult healthen once daily or in 2–4 divided doses.
care professional prior to discontinuing med-PO (Neonates): 10 mg/kg/day in divided
ication.doses.

● Instruct patient to monitor weight 2–3 times
Availability (generic available) weekly. Report significant changes.
Tablets: 50 mg, �100 mg. ● May cause drowsiness. Caution patient to

avoid driving or other activities requiring
NURSING IMPLICATIONS alertness until response to medication is

known.Assessment
● Advise patient to consult health care profes-● Monitor response of symptoms of hyperthy-

sional regarding dietary sources of iodineroidism or thyrotoxicosis (tachycardia, palpi-
(iodized salt, shellfish).tations, nervousness, insomnia, fever, dia-

● Advise patient to report sore throat, fever,phoresis, heat intolerance, tremors, weight
chills, headache, malaise, weakness, yellow-loss, diarrhea).
ing of eyes or skin, unusual bleeding or bruis-● Assess patient for development of hypothy-
ing, symptoms of hyperthyroidism or hypo-roidism (intolerance to cold, constipation,
thyroidism, or rash to health caredry skin, headache, listlessness, tiredness, or
professional promptly.weakness). Dosage adjustment may be re-

● Instruct patient to consult health care profes-quired.
sional before taking any OTC medications● Assess patient for skin rash or swelling of cer-
containing iodine concurrently with this med-vical lymph nodes. Treatment may be discon-
ication.tinued if this occurs.

● Advise patient to carry identification describ-● Lab Test Considerations: Thyroid func-
ing medication regimen at all times and to no-tion studies should be monitored prior to
tify health care professional of medicationtherapy, monthly during initial therapy, and
regimen prior to treatment or surgery.every 2–3 mo throughout therapy.

● Emphasize the importance of routine exams● WBC and differential counts should be moni-
to monitor progress and to check for sidetored periodically throughout course of ther-

apy. Agranulocytosis may develop rapidly and effects.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes reactions); Pregnancy, lactation, and children
● Decrease in severity of symptoms of hyperthy- (safety not established).

roidism (lowered pulse rate and weight Adverse Reactions/Side Effects
gain). Resp: dyspnea. CV: bradycardia, hypertension,

● Return of thyroid function studies to normal. hypotension, pulmonary hypertension. GI: nau-
● May be used as short-term adjunctive therapy sea, vomiting. Derm: flushing, warmth. Hemat:

to prepare patient for thyroidectomy or radia- bleeding. MS: back pain. Misc: hypersensitivity
tion therapy or may be used in treatment of reactions, including ANAPHYLAXIS, ANGIOEDEMA , and
hyperthyroidism. Treatment of 6 mo to sever- PULMONARY EDEMA.
al years may be necessary, usually averaging 1 Interactionsyr.

Drug-Drug: None significant.

Route/Dosage
protamine sulfate IV (Adults and Children): Heparin over-

dose—1 mg/100 units of heparin. If given >30(proe-ta-meen)
min after heparin, give 0.5 mg/100 units of hep-Classification
arin (not to exceed 100 mg/2 hr). Further dosesTherapeutic: antidotes
should be determined by coagulation tests. IfPharmacologic: antiheparins
heparin was administered subcutaneously, use

Pregnancy Category C 1–1.5 mg protamine per 100 units of heparin,
give 25–50 mg of the protamine dose slowly fol-

Indications lowed by a continuous infusion over 8–16
Acute management of severe heparin overdos- hours. Enoxaparin overdose—1 mg/each mg

of enoxaparin to be neutralized (unlabeled).age. Used to neutralize heparin received during
Dalteparin overdose—1 mg/100 anti-Xa IU ofdialysis, cardiopulmonary bypass, and other
dalteparin. If required, a second dose of 0.5procedures. Unlabeled uses: Management of
mg/100 anti-Xa IU of dalteparin may be given 2–overdose of heparin-like compounds.
4 hr later if laboratory assessment indicatesAction
need (unlabeled).A strong base that forms a complex with heparin
Availability (generic available)(an acid). Therapeutic Effects: Inactivation of
Injection: 10 mg/ml in 5- and 25-ml vials.heparin.

Pharmacokinetics NURSING IMPLICATIONS
Absorption: Administered IV only, resulting in

Assessmentcomplete bioavailability.
● Assess for bleeding and hemorrhage through-Distribution: Unknown.

out therapy. Hemorrhage may recur 8–9 hrMetabolism and Excretion: Metabolic fate
after therapy because of rebound effects ofnot known. Protamine-heparin complex eventu-
heparin. Rebound may occur as late as 18 hrally degrades.
after therapy in patients heparinized for car-Half-life: Unknown.
diopulmonary bypass.

TIME/ACTION PROFILE (reversal of heparin ● Assess for allergy to fish (salmon), previous
reaction to or use of protamine insulin oreffect)
protamine sulfate. Vasectomized and infertile

ROUTE ONSET PEAK DURATION men also have higher risk of hypersensitivity
reaction.IV 30 sec–1 min unknown 2 hr†

● Observe patient for signs and symptoms of hy-
†Depends on body temperature persensitivity reaction (hives, edema, cough-
Contraindications/Precautions ing, wheezing). Keep epinephrine, an antihis-
Contraindicated in: Hypersensitivity to prota- tamine, and resuscitative equipment close by
mine or fish. in the event of anaphylaxis.
Use Cautiously in: Patients who have received ● Assess for hypovolemia before initiation of
previous protamine-containing insulin or vasec- therapy. Failure to correct hypovolemia may
tomized men (increased risk of hypersensitivity result in cardiovascular collapse from pe-
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ripheral vasodilating effects of protamine ● Y-Site Incompatibility: ampicillin, ampi-
cillin/sulbactam, cefazolin, cefotaxime, ce-sulfate.
foxitin, ceftazidime, cefuroxime, chloram-● Lab Test Considerations: Monitor clot-
phenicol, dexamethasone sodium phosphate,ting factors, activated clotting time (ACT),
diazepam, furosemide, hydrocortisone sodi-activated partial thromboplastin time (aPTT),
um succinate, insulin, ketorolac, methylpred-and thrombin time (TT) 5–15 min after ther-
nisolone sodium succinate, nafcillin, penicil-apy and again as necessary.
lin G potassium, phenytoin, ticarcillin/Potential Nursing Diagnoses clavulanate, trimethoprim/sulfamethoxazole.

Risk for injury (Indications)
Patient/Family TeachingIneffective tissue perfusion (Indications)
● Explain purpose of the medication to patient.

Implementation Instruct patient to report recurrent bleeding
● Discontinue heparin infusion. In milder immediately.

cases, overdosage may be treated by heparin
● Advise patient to avoid activities that may re-

withdrawal alone. sult in bleeding (shaving, brushing teeth, re-
● In severe cases, fresh frozen plasma or whole ceiving injections or rectal temperatures, or

blood may also be required to control ambulating) until risk of hemorrhage has
bleeding. passed.

● Dose varies with type of heparin, route of Evaluation/Desired Outcomesheparin therapy, and amount of time elapsed
● Control of bleeding.since discontinuation of heparin.
● Normalization of clotting factors in heparin-

● Do not administer >100 mg in 2 hr without ized patients. Prechecking clotting studies, as protamine sul-
fate has its own anticoagulant properties.
IV Administration pseudoephedrine

(soo-doe-e-fed-rin)● Direct IV: Diluent: May be administered
undiluted. If further dilution is desired, D5W �Balminil Decongestant Syrup,
or 0.9% NaCl may be used. Concentration: Cenafed, Congestaid, Decofed, Di-
10 mg/ml. Rate: Administer by slow IV push metapp Maximum Strength 12–
over 1–3 min. Rapid infusion rate may result Hour Non-Drowsy Extentabs, Di-
in hypotension, bradycardia, flushing, or feel- metapp Decongestant Pediatric,
ing of warmth. If these symptoms occur, stop Drixoral 12 Hour Non-Drowsy
infusion and notify physician. No more than Formula, Efidac 24, �Eltor 120,
50 mg should be administered within a 10– Genafed, Halofed, Kid Kare, Medi-
min period. First Sinus Decongestant, Pedia-

● Y-Site Compatibility: amikacin, amino- Care Infants’ Decongestant Drops,
phylline, atropine, aztreonam, bumetanide, Pediatric Nasal Decongestant,
calcium chloride, calcium gluconate, cimeti- Simply Stuffy, Sinustop, �Robid-
dine, clindamycin, cyclosporine, digoxin, di- rine, Silfedrine, Sudafed, Sudafed
phenhydramine, doxycycline, enalaprilat, Childrens’s Non-Drowsy, Sudafed
epinephrine, erythromycin, esmolol, famoti- 12 Hour, Sudafed Non-Drowsy
dine, fentanyl, fluconazole, ganciclovir, gen- Maximum Strength, Sudodrin,tamicin, hydroxyzine, imipenem/cilastatin, Triaminic Allergy Congestionisoproterenol, labetalol, lidocaine, meperi- Softchews, Unifeddine, metoclopramide, metoprolol, metroni-

Classificationdazole, midazolam, morphine, nitroglycerin,
Therapeutic: allergy, cold, and coughnitroprusside, norepinephrine, ondansetron,
remedies, nasal drying agents/decon-phenylephrine, potassium chloride, procain-
gestantsamide, prochlorperazine, promethazine,

propranolol, ranitidine, sodium bicarbonate, Pregnancy Category B
tobramycin, vancomycin, verapamil.

� = Canadian drug name.
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Indications Interactions
Drug-Drug: Concurrent use with MAO inhibi-Symptomatic management of nasal congestion
tors may cause hypertensive crisis. Additive ad-associated with acute viral upper respiratory
renergic effects with other adrenergics. Con-tract infections. Used in combination with anti-
current use with beta blockers may result inhistamines in the management of allergic condi-
hypertension or bradycardia. Drugs that aci-tions. Used to open obstructed eustachian tubes
dify the urine may decrease effectiveness.in chronic otic inflammation or infection.
Phenothiazines and tricyclic antidepres-Action sants potentiate pressor effects. Drugs that al-

Stimulates alpha- and beta-adrenergic recep- kalinize the urine (sodium bicarbonate,
tors. Produces vasoconstriction in the respira- high-dose antacid therapy) may intensify ef-
tory tract mucosa (alpha-adrenergic stimula- fectiveness.
tion) and possibly bronchodilation (beta2- Drug-Food: Foods that acidify the urine
adrenergic stimulation). Therapeutic Effects: may decrease effectiveness. Foods that alka-
Reduction of nasal congestion, hyperemia, and linize the urine may intensify effectiveness
swelling in nasal passages. (see lists in Appendix L).
Pharmacokinetics Route/Dosage
Absorption: Well absorbed after oral adminis- PO (Adults and Children >12 yr): 60 mg q 6
tration. hr as needed (not to exceed 240 mg/day) or
Distribution: Appears to enter the CSF; proba- 120 mg of extended-release preparation q 12 hr
bly crosses the placenta and enters breast milk. or 240 mg extended-release preparation q 24
Metabolism and Excretion: Partially metabo- hr.
lized by the liver. 55–75% excreted unchanged PO (Children 6–12 yr): 30 mg q 6 hr as need-
by the kidneys (depends on urine pH). ed (not to exceed 120 mg/day).
Half-life: Children: 3.1 hr; Adults: 9–16 hr PO (Children 2–5 yr): 15 mg q 6 hr (not to
(depends on urine pH). exceed 60 mg/day).

PO (Children <2 yr): 4 mg/kg/day in divided
TIME/ACTION PROFILE (decongestant doses q 6 hr.
effects)

Availability (generic available)
Tablets: 30 mgOTC, 60 mgOTC. Extended-re-ROUTE ONSET PEAK DURATION
lease tablets: 120 mgOTC. Controlled-releasePO 15–30 min unknown 4–6 hr
tablets: 240 mgOTC. Capsules: �60 mgOTC. Ex-PO-ER 60 min unknown 12 hr
tended-release capsules: �240 mgOTC. Soft-

Contraindications/Precautions gel capsules: 30 mgOTC. Liquid (grape and
Contraindicated in: Hypersensitivity to sym- others): 15 mg/5 mlOTC, 30 mg/5 mlOTC. Drops

(cherry and fruit flavor): 7.5 mg/0.8 mlOTC.pathomimetic amines; Hypertension, severe
In combination with: antihistamines, acet-coronary artery disease; Concurrent MAO inhib-
aminophen, cough suppressants, and expecto-itor therapy; Known alcohol intolerance (some
rantsOTC. See Appendix B.liquid products).

Use Cautiously in: Hyperthyroidism; Diabetes
NURSING IMPLICATIONSmellitus; Prostatic hyperplasia; Ischemic heart

disease; Glaucoma; Neonates (some products Assessment
contain a metabolite of benzyl alcohol, avoid ● Assess congestion (nasal, sinus, eustachian
use); Pregnancy or lactation (safety not estab- tube) before and periodically during therapy.
lished). ● Monitor pulse and blood pressure before be-

ginning therapy and periodically duringAdverse Reactions/Side Effects
therapy.CNS: SEIZURES, anxiety, nervousness, dizziness,

● Assess lung sounds and character of bronchi-drowsiness, excitability, fear, hallucinations,
al secretions. Maintain fluid intake of 1500–headache, insomnia, restlessness, weakness.
2000 ml/day to decrease viscosity of se-Resp: respiratory difficulty. CV: CARDIOVASCULAR
cretions.COLLAPSE, palpitations, hypertension, tachycardia.

GI: anorexia, dry mouth. GU: dysuria. Misc: Potential Nursing Diagnoses
diaphoresis. Ineffective airway clearance (Indications)
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Implementation Action
Combines with water in the intestinal contents to● Administer pseudoephedrine at least 2 hr be-
form an emollient gel or viscous solution thatfore bedtime to minimize insomnia.
promotes peristalsis and reduces transit time.● PO: Extended-release tablets and capsules
Therapeutic Effects: Relief and prevention ofshould be swallowed whole; do not crush,
constipation.break, or chew. Contents of the capsule can

be mixed with jam or jelly and swallowed Pharmacokinetics
without chewing for patients with difficulty Absorption: Not absorbed from the GI tract.
swallowing. Distribution: No distribution occurs.

Metabolism and Excretion: Excreted inPatient/Family Teaching
feces.

● Instruct patient to take medication as direct-
Half-life: Unknown.ed and not to take more than recommended.
TIME/ACTION PROFILE (laxative effect)Take missed doses within 1 hr; if remem-

bered later, omit. Do not double doses.
ROUTE ONSET PEAK DURATION

● Instruct patient to notify health care
PO 12–24 hr 2–3 days unknownprofessional if nervousness, slow or fast

heart rate, breathing difficulties, hallu- Contraindications/Precautions
cinations, or seizures occur, because Contraindicated in: Hypersensitivity; Abdomi-
these symptoms may indicate overdose. nal pain, nausea, or vomiting (especially when

● Instruct patient to contact health care profes- associated with fever); Serious adhesions; Dys-
sional if symptoms do not improve within 7 phagia. Pdays or if fever is present. Use Cautiously in: Some dosage forms contain

sugar, aspartame, or excessive sodium andEvaluation/Desired Outcomes
should be avoided in patients on restricted diets;

● Decreased nasal, sinus, or eustachian tube
Pregnancy and lactation (has been used safely).congestion.
Adverse Reactions/Side Effects
Resp: bronchospasm. GI: cramps, intestinal or

psyllium (sill-i-yum) esophageal obstruction, nausea, vomiting.
Alramucil, Cillium, Effer-Syllium, InteractionsFiberall, Fibrepur, Hydrocil, �Ka- Drug-Drug: May decrease the absorption ofracil, Konsyl, Metamucil, Modane warfarin, salicylates, or digoxins.Bulk, Mylanta Natural Fiber Sup-

Route/Dosageplement, Naturacil Caramels,
PO (Adults): 1–2 tsp/packet/wafer (3–6 g

�Natural Source Fibre Laxative,
psyllium) in or with a full glass of liquid 2–3Perdiem, �Prodiem, Pro-Lax, Re-
times daily. Up to 30 g daily in divided doses.guloid Natural, Serutan, Siblin, PO (Children >6 yr): 1 tsp/packet/waferSyllact, Vitalax, V-Lax (1.5–3 g psyllium) in or with 4–8 ozglass of liq-
uid 2–3 times daily. Up to 15 g daily in dividedClassification

Therapeutic: laxatives doses.
Pharmacologic: bulk-forming agents Availability (generic available)

Powder: 3.3–3.5 g/dose or packetOTC. Effer-Pregnancy Category UK
vescent powder: 3–3.5 g/dose or packetOTC.
Granules: 2.5 g/doseOTC. Wafers: 3.4 g/doseOTC.Indications

Management of simple or chronic constipation, NURSING IMPLICATIONSparticularly if associated with a low-fiber diet.
Useful in situations in which straining should be Assessment
avoided (after MI, rectal surgery, prolonged bed ● Assess patient for abdominal distention, pres-
rest). Used in the management of chronic wa- ence of bowel sounds, and usual pattern of
tery diarrhea. bowel function.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Assess color, consistency, and amount of bacteria. Spectrum: Active against mycobacte-
ria only.stool produced.

● Lab Test Considerations: May cause ele- Pharmacokinetics
vated blood glucose levels with prolonged use Absorption: Well absorbed after oral adminis-
of preparations containing sugar. tration.

Distribution: Widely distributed. Reaches highPotential Nursing Diagnoses
concentrations in the CNS (same as plasma).Constipation (Indications)
Excreted in breast milk.Implementation Metabolism and Excretion: Mostly metabo-

● Packets are not standardized for volume, but lized by the liver. Metabolite (pyrazinoic acid)
each contains 3–3.5 g of psyllium. has antimycobacterial activity; 3–4% excreted

● PO: Administer with a full glass of water or unchanged by the kidneys.
juice, followed by an additional glass of liq- Half-life: Pyrazinamide—9.5 hr. Pyrazinoic
uid. Solution should be taken immediately af- acid—12 hr. Both are prolonged in renal im-
ter mixing; it will congeal. Do not administer pairment.
without sufficient fluid and do not chew

TIME/ACTION PROFILE (blood levels)granules.

Patient/Family Teaching ROUTE ONSET PEAK DURATION
● Encourage patient to use other forms of bow-

PO unknown 1–2 hr 24 hrel regulation, such as increasing bulk in the (4–5 hr†)
diet, increasing fluid intake, and increasing

†For pyrazinoic acidmobility. Normal bowel habits are individual-
ized and may vary from 3 times/day to 3 Contraindications/Precautions
times/wk. Contraindicated in: Hypersensitivity; Cross-

● May be used for long-term management of sensitivity with ethionamide, isoniazid, niacin,
chronic constipation. or nicotinic acid may exist; Severe liver impair-

ment; Concurrent use with rifampin.● Instruct patients with cardiac disease to avoid
Use Cautiously in: Gout; Diabetes mellitus;straining during bowel movements (Valsalva
Acute intermittent porphyria; Pregnancy (safetymaneuver).
not established).● Advise patient not to use laxatives when

abdominal pain, nausea, vomiting, or fever is Adverse Reactions/Side Effects
present. GI: HEPATOTOXICITY, anorexia, diarrhea, nausea,

vomiting. GU: dysuria. Derm: acne, itching,Evaluation/Desired Outcomes
photosensitivity, skin rash. Hemat: anemia,● A soft, formed bowel movement, usually with-
thrombocytopenia. Metab: hyperuricemia. MS:in 12–24 hr. May require 3 days of therapy
arthralgia, gouty arthritis.for results.
Interactions
Drug-Drug: Concurrent use with rifampinpyrazinamide may result in life-threatening hepatoxicity and

(peer-a-zin-a-mide) should be avoided. May � blood levels and ef-
�PMS Pyrazinamide, �Tebrazid fectiveness of cyclosporine. May � effective-

ness of antigout agents.Classification
Therapeutic: antituberculars Route/Dosage

PO (Adults and Children): 15–30 mg/kg/dayPregnancy Category C
as a single dose. Up to 60 mg/kg/day has been
used in isoniazid-resistant tuberculosis (not toIndications exceed 2 g/day as a single dose or 3 g/day in di-

Used in combination with other agents in the vided doses). May also be given as 50–70 mg/kg
treatment of active tuberculosis. 2–3 times weekly (not to exceed 2 g/dose on
Action daily regimen, 3 g/dose for 3-times-weekly regi-
Mechanism not known. Therapeutic Effects: men, or 4 g/dose for twice-weekly regimen).
Bacteriostatic action against susceptible myco- Patients with HIV—20–30 mg/kg/day for first
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Evaluation/Desired Outcomes2 mo of therapy; further dosing depends on reg-
● Resolution of signs and symptoms of tuber-imen employed.

culosis.Availability (generic available)
● Negative sputum cultures.Tablets: 500 mg.

NURSING IMPLICATIONS pyridostigmine
Assessment (peer-id-oh-stig-meen)
● Perform mycobacterial studies and suscepti- Mestinon, �Mestinon SR, Mesti-

bility tests before and periodically during non Timespan, Regonol
therapy to detect possible resistance.

Classification
● Lab Test Considerations: Evaluate hepatic Therapeutic: antimyasthenicsfunction before and every 2–4 wk during thera- Pharmacologic: cholinergics

py. Increased AST and ALT may not be predictive
of clinical hepatitis and may return to normal Pregnancy Category C
levels during treatment. Patients with impaired
liver function should receive pyrazinamide ther- Indications
apy only if crucial to treatment. Used to increase muscle strength in the symptom-

● Monitor serum uric acid concentrations dur- atic treatment of myasthenia gravis. Reversal of
ing therapy. May cause � resulting in pre- nondepolarizing neuromuscular blocking agents.
cipitation of acute gout. Prophylaxis of lethal effects of poisoning with the

● May interfere with urine ketone determi- nerve agent soman.
Pnations. Action

Inhibits the breakdown of acetylcholine andPotential Nursing Diagnoses
prolongs its effects (anticholinesterase). EffectsRisk for infection (Indications)
include: Miosis, Increased intestinal and skele-Noncompliance (Patient/Family Teaching)
tal muscle tone, Bronchial and ureteral con-Implementation
striction, Bradycardia, Increased salivation,

● May be given concurrently with isoniazid. Lacrimation, Sweating. Therapeutic Effects:
Patient/Family Teaching Improved muscular function in patients with
● Advise patient to take medication as directed myasthenia gravis. Reversal of paralysis from

and not to skip doses or double up on missed nondepolarizing neuromuscular blocking
doses. Take missed doses as soon as remem- agents. Prevention of Soman nerve gas toxicity.
bered unless almost time for next dose. Empha- Pharmacokinetics
size the importance of continuing therapy even Absorption: Poorly absorbed after oral admin-
after symptoms have subsided. Length of thera- istration, necessitating large oral doses com-
py depends on regimen being used and underly- pared with parenteral doses.
ing disease states. Distribution: Appears to cross the placenta.

● Inform diabetic patients that pyrazinamide Metabolism and Excretion: Metabolized by
may interfere with urine ketone mea- plasma cholinesterases and the liver.
surements. Half-life: PO—3.7 hr; IV—1.9 hr.

● Advise patients to notify health care profes-
TIME/ACTION PROFILE (cholinergic effects)sional if no improvement is noticed after 2–3

wk of therapy or if fever, anorexia, malaise,
ROUTE ONSET PEAK DURATION

nausea, vomiting, darkened urine, yellowish
PO 30–35 min unknown 3–6 hrdiscoloration of the skin and eyes, pain, or
PO-SR 30–60 min unknown 6–12 hrswelling of the joints occurs. IM 15 min unknown 2–4 hr

● Advise patients to use sunscreen and protective IV 2–5 min unknown 2–3 hr
clothing to prevent photosensitivity reactions.

● Emphasize the importance of regular follow- Contraindications/Precautions
up exams to monitor progress and check for Contraindicated in: Hypersensitivity to pyri-
side effects. dostigmine or bromides; Mechanical obstruc-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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tion of the GI or GU tract; Known alcohol intoler- Prevention of Soman Nerve Gas Effects
ance (syrup only). PO (Adults): 30 mg every 8 hr before expo-
Use Cautiously in: History of asthma; Ulcer sure, stopped on exposure to gas.
disease; Cardiovascular disease; Epilepsy; Hy-

Availability (generic available)perthyroidism; OB: Pregnancy or lactation (may
Tablets: 30 mgRx, 60 mg. Extended-releasecause uterine irritability after IV administration
tablets: 180 mg. Syrup: 60 mg/5 ml. Injec-near term; 20% of newborns display transient
tion: 5 mg/ml in 2-ml ampules and 5-ml vials.muscle weakness).

Adverse Reactions/Side Effects NURSING IMPLICATIONS
CNS: SEIZURES, dizziness, weakness. EENT: lacri-

Assessmentmation, miosis. Resp: bronchospasm, exces-
● Assess pulse, respiratory rate, and bloodsive secretions. CV: bradycardia, hypotension.

pressure before administration. Report sig-GI: abdominal cramps, diarrhea, excessive sali-
nificant changes in heart rate.vation, nausea, vomiting. Derm: sweating,

● Myasthenia Gravis: Assess neuromuscularrashes.
status, including vital capacity, ptosis, diplo-

Interactions pia, chewing, swallowing, hand grasp, and
Drug-Drug: Cholinergic effects may be an- gait before administering and at peak effect.
tagonized by other drugs possessing anti- Patients with myasthenia gravis may be ad-
cholinergic properties, including antihista- vised to keep a daily record of their condition
mines, antidepressants, atropine, and the effects of this medication.
haloperidol, phenothiazines, procain-

● Assess patient for overdose, underdose, or
amide, quinidine, or disopyramide. Pro- resistance. Both have similar symptoms
longs the action of depolarizing muscle-re- (muscle weakness, dyspnea, dysphagia), but
laxing agents and cholinesterase symptoms of overdosage usually occur within
inhibitors (succinylcholine, decamethoni- 1 hr of administration, whereas symptoms of
um). � toxicity with other cholinesterase underdose occur ≥3 hr after administration.
inhibitors, including demecarium, echo- Overdose (cholinergic crisis) symptoms may
thiophate, and isoflurophate. Antimyasthen- also include increased respiratory secretions
ic effects may be � by concurrent guanadrel. and saliva, bradycardia, nausea, vomiting,

cramping, diarrhea, and diaphoresis. A Ten-Route/Dosage
silon test (edrophonium chloride) may be

Myasthenia Gravis used to differentiate between overdosage and
PO (Adults): Tablets/syrup—30–60 mg q 3– underdosage.
4 hr initially; then adjusted as required; usual

● Antidote to Nondepolarizing Neuromus-
maintenance dose is 600 mg/day in divided cular Blocking Agents: Monitor reversal of
doses (range 60–1500 mg/day). Extended-re- effect of neuromuscular blocking agents with
lease tablets—180–540 mg 1–2 times daily a peripheral nerve stimulator. Recovery usu-
(dosing interval should be at least 6 hr; may be ally occurs consecutively in the following
associated with increased risk of cholinergic muscles: diaphragm, intercostal muscles,
crisis; concurrent immediate-release products muscles of the glottis, abdominal muscles,
may be required). limb muscles, muscles of mastication, and le-
PO (Children): 7 mg/kg (200 mg/m2)/day in vator muscles of eyelids. Closely observe pa-
5–6 divided doses. tient for residual muscle weakness and respi-
IM, IV (Adults): 2 mg (1/30 of oral dose); may ratory distress throughout the recovery
be repeated q 2–3 hr. During labor/delivery— period. Maintain airway patency and ventila-
1 mg before second stage of labor is complete. tion until recovery of normal respirations
IM (Neonates Born to Myasthenic Moth- occurs.
ers): 50–150 mcg/kg q 4–6 hr. ● Toxicity and Overdose: Atropine is the

antidote.Antidote for Nondepolarizing Neuromus-
cular Blocking Agents Potential Nursing Diagnoses
IV (Adults): 10–20 mg; pretreat with 0.6–1.2 Impaired physical mobility (Indications)
mg atropine IV. Ineffective breathing pattern (Indications)
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Implementation Evaluation/Desired Outcomes
● For patients who have difficulty chewing, pyri- ● Relief of ptosis and diplopia; improved chew-

dostigmine may be administered 30 min be- ing, swallowing, extremity strength, and
fore meals. breathing without the appearance of cholin-

● Oral dose is not interchangeable with IV dose. ergic symptoms.
Parenteral form is 30 times more potent. ● Reversal of nondepolarizing neuromuscular

● When used as an antidote to nondepolarizing blocking agents in general anesthesia.
neuromuscular blocking agents, atropine ● Prevention of Soman nerve gas toxicity.
may be ordered before or currently with large
doses of pyridostigmine to prevent or to treat

pyridoxine (peer-i-dox-een)bradycardia and other side effects.
● PO: Administer with food or milk to minimize Beesix, Doxine, Nestrex, Pyri, Ro-

side effects. Extended-release tablets should dex, Vitabee 6, vitamin B6
be swallowed whole; do not crush, break, or Classification
chew. Regular tablets or syrup may be admin- Therapeutic: vitamins
istered with extended-release tablets for opti- Pharmacologic: water soluble vitamins
mum control of symptoms. Mottled appear-

Pregnancy Category Aance of sustained-release tablet does not
affect potency.

IndicationsIV Administration
Treatment and prevention of pyridoxine defi-

● Direct IV: Administer undiluted. Do not add
ciency (may be associated with poor nutritional Pto IV solutions. May be given through Y-site of
status or chronic debilitating illnesses). Treat-infusion of D5W, 0.9% NaCl, LR, D5/Ringer’s
ment of pyridoxine-dependent seizures in in-solution, or D5/LR. Concentration: 5 mg/
fants. Treatment and prevention of neuropathy,ml. Rate: For myasthenia gravis, administer
which may develop from isoniazid, penicilla-each 0.5 mg over 1 min. For reversal of
mine, or hydralazine therapy. Management ofnondepolarizing neuromuscular blocking
isoniazid overdose >10 g.agents, administer each 5 mg over 1 min.

● Syringe Compatibility: glycopyrrolate. Action
● Y-Site Compatibility: heparin, hydrocorti- Required for amino acid, carbohydrate, and lip-

sone sodium succinate, potassium chloride, id metabolism. Used in the transport of amino
vitamin B complex with C. acids, formation of neurotransmitters, and syn-

thesis of heme. Therapeutic Effects: Preven-Patient/Family Teaching
tion of pyridoxine deficiency. Prevention or re-● Instruct patient to take medication as direct-
versal of neuropathy associated withed. Do not skip or double up on missed
hydralazine, penicillamine, or isoniaziddoses. Patients with a history of dysphagia

should have a nonelectric or battery-operated therapy.
back-up alarm clock to remind them of exact Pharmacokinetics
dose time. Patients with dysphagia may not be Absorption: Well absorbed from the GI tract.
able to swallow medication if the dose is not Distribution: Stored in liver, muscle, and
taken exactly on time. Taking dose late may brain. Crosses the placenta and enters breastresult in myasthenic crisis. Taking dose early

milk.may result in cholinergic crisis. Patients with
Metabolism and Excretion: Converted inmyasthenia gravis must continue this regimen
RBCs to pyridoxal phosphate and another activeas a life-long therapy.
metabolite. Amounts in excess of requirements

● Advise patient to carry identification describ-
are excreted unchanged by the kidneys.ing disease and medication regimen at all
Half-life: 15–20 days.times.

● Instruct patient to space activities to avoid fa-
tigue.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Drug-Induced NeuritisTIME/ACTION PROFILE
PO (Adults): Treatment—100–300 mg/day;

ROUTE ONSET PEAK DURATION Prophylaxis—25–100 mg/day.
PO, IM, IV unknown unknown unknown PO (Children): Treatment—10–50 mg/day;

Prophylaxis—1–2 mg/kg/day.
Contraindications/Precautions

Isoniazid Overdose (>10 g)Contraindicated in: Hypersensitivity to pyri-
IM, IV (Adults and Children): Amount in mgdoxine or any component.
equal to amount of isoniazid ingested given asUse Cautiously in: Parkinson’s disease (treat-
1–4 g IV, then 1 g IM q 30 min.ment with levodopa only); Pregnancy (chronic

ingestion of large doses may produce pyridox- Availability (generic available)
ine-dependency syndrome in newborn). Tablets: 20 mgOTC, 25 mgOTC, 50 mgOTC, 100

mgOTC, 250 mgOTC, 500 mgOTC. Extended-releaseAdverse Reactions/Side Effects
tablets: 100 mgOTC, 200 mgOTC, 500 mgOTC. Ex-Adverse reactions listed are seen with excessive
tended-release capsules: 150 mgOTC. Injec-doses only. Neuro: sensory neuropathy, pares-
tion: 100 mg/ml in 10- and 30-ml vials. Inthesia. Misc: pyridoxine-dependency syn-
combination with: vitamins, minerals, anddrome.
trace elements in a variety of multivitamin prep-Interactions
arationsOTC.Drug-Drug: Interferes with the therapeutic re-

sponse to levodopa when used without carbi- NURSING IMPLICATIONS
dopa. Requirements are increased by isonia-
zid, hydralazine, chloramphenicol, Assessment
penicillamine, estrogens, and immunosup- ● Assess patient for signs of vitamin B6 deficien-
pressants. Decreases serum levels of pheno- cy (anemia, dermatitis, cheilosis, irritability,
barbital and phenytoin. seizures, nausea, and vomiting) before and

periodically throughout therapy. Institute sei-Route/Dosage
zure precautions in pyridoxine-dependent

Prevention of Deficiency (Recommended infants.
Daily Allowance) ● Lab Test Considerations: May cause false
PO (Adults and Children >14 yr): 1.2–1.7 elevations in urobilinogen concentrations.
mg/day (larger doses required with cycloserine, Potential Nursing Diagnosesethionamide, hydralazine, immunosuppres- Imbalanced nutrition: less than body require-sants, isoniazid, penicillamine, and estrogen- ments (Indications)containing oral contraceptives).

ImplementationPO (Children 9–13 yr): 1 mg/day (larger
● Because of infrequency of single B-vitamindoses required with cycloserine, ethionamide,

deficiencies, combinations are commonly ad-hydralazine, immunosuppressants, isoniazid,
ministered.and penicillamine).

● Administration of parenteral vitamin B6 is lim-PO (Children 1–8 yr): 0.5–0.6 mg/day (larg-
ited to patients who are NPO or who haveer doses required with cycloserine, ethiona-
nausea and vomiting or malabsorption syn-mide, hydralazine, immunosuppressants, isoni-
dromes.azid, and penicillamine).

● Protect parenteral solution from light; de-PO (Infants 6–12 months): 0.3 mg/day.
composition will occur.PO (Infants <6 months): 0.1 mg/day.

● PO: Extended-release capsules and tablets
Treatment of Deficiency should be swallowed whole, without crush-
PO (Adults): 2.5–10 mg/day until clinical ing, breaking, or chewing. For patients un-
signs are corrected, then 2–5 mg/day. able to swallow capsule, contents of capsulesPO (Children): 5–25 mg/day for 3 weeks, then may be mixed with jam or jelly.1.5–2.5 mg/day.

● IM: Rotate sites; burning or stinging at site
may occur.Pyridoxine-Dependent Seizures

● IV: May be administered slowly by direct IVPO, IM, IV (Neonates and Infants): 10–100
mg initially then 50–100 mg/day orally. or as infusion in standard IV solutions. Moni-
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Actiontor respiratory rate, heart rate, and blood
Binds to an enzyme in the protozoa, which re-pressure when administering large IV doses.
sults in depletion of folic acid. Therapeutic Ef-● Pyridoxine-dependent seizures should cease
fects: Death and arrested growth of susceptiblewithin 2–3 min of IV administration. Rate:
organisms (protozoa).Infusion rates of 15–30 min and up to 3 hr

have been used. Pharmacokinetics
● Additive Incompatibility: alkaline solu- Absorption: Well absorbed after oral adminis-

tions, riboflavin. tration.
Patient/Family Teaching Distribution: Widely distributed with high
● Instruct patient to take medication as direct- concentrations achieved in blood cells, kidneys,

ed. If a dose is missed, it may be omitted be- lungs, liver, and spleen. Some enters CSF (13–
cause an extended period of time is required 26% of serum levels). Crosses the placenta and
to become deficient in vitamin B6. enters breast milk.

● Encourage patient to comply with diet recom- Metabolism and Excretion: Mostly metabo-
mended by health care professional. Explain lized by the liver. 20–30% excreted unchanged
that the best source of vitamins is a well-bal- by the kidneys.
anced diet with foods from the four basic Half-life: 4 days (shortened in patients with
food groups. Foods high in vitamin B6 include AIDS).
bananas, whole-grain cereals, potatoes, lima

TIME/ACTION PROFILE (blood levels)beans, and meats.
● Patients self-medicating with vitamin supple-

ROUTE ONSET PEAK DURATION Pments should be cautioned not to exceed
PO unknown 3 hr 2 wk†RDA. The effectiveness of megadoses for

treatment of various medical conditions is †Suppressive levels
unproved and may cause side effects, such as

Contraindications/Precautionsunsteady gait, numbness in feet, and difficulty
Contraindicated in: Hypersensitivity; Firstwith hand coordination.
14–16 wk of pregnancy; Megaloblastic anemia

● Emphasize the importance of follow-up
caused by folate deficiency; Concurrent folateexams to evaluate progress.
antagonist therapy (because of risk of megalo-

Evaluation/Desired Outcomes blastic anemia); Tablets contain lactose and po-
● Decrease in the symptoms of vitamin B6 defi- tato starch and should be avoided in patients

ciency. with known hypersensitivity/intolerance.
Use Cautiously in: History of seizures (high
doses); Underlying anemia or bone marrow de-pyrimethamine
pression; Impaired liver function; G6PD defi-(peer-i-meth-a-meen)
ciency; OB: Pregnancy >16 wk (may requireDaraprim
concurrent leucovorin); OB: Lactation (large

Classification doses to mother may cause folic acid deficiency
Therapeutic: antimalarials, antiprotozoals in infant).

Adverse Reactions/Side EffectsPregnancy Category C
CNS: SEIZURES (high doses), headache, insomnia,
light-headedness, malaise, mental depression.Indications
Resp: dry throat, pulmonary eosinophilia. CV:Used in combination with other antimalarials in
ARRHYTHMIAS (large doses). GI: atrophic glossitisthe treatment of chloroquine-resistant malaria.
(high doses), anorexia, diarrhea, nausea. GU:Used in combination with a sulfonamide in the
hematuria. Derm: abnormal pigmentation, der-treatment of toxoplasmosis. Unlabeled uses:
matitis. Hemat: megaloblastic anemia (HIGHUsed in combination with other agents (sulfona-
DOSES), pancytopenia, thrombocytopenia. Misc:mides, dapsone) in the treatment of Pneumo-

cystis carinii pneumonia. fever.

� = Canadian drug name.
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Interactions py; semiweekly in patients with toxoplasmo-
Drug-Drug: � risk of bone marrow depres- sis. May cause � WBC and platelet counts.
sion with other bone marrow depressants, Potential Nursing Diagnosesincluding antineoplastics, proguanil, or ra-

Risk for infection (Indications)diation therapy. � risk of megaloblastic ane-
mia with folate antagonists (methotrexate); Implementation
concurrent use should be avoided. ● Leucovorin may be administered concurrent-

ly to prevent folic acid deficiency and restoreRoute/Dosage
normal hematopoiesis.

Treatment of Malaria
● PO: Administer with milk or meals to mini-

PO (Adults and Children >10 yr): 50 mize GI distress.mg/day for 2 days, then 25 mg once weekly in
● Tablets may be crushed and mixed with salinecombination with other agents.

or with other vehicles by pharmacist for pa-PO (Children 4–10 yr): 25 mg daily for 2
tients with difficulty swallowing.days, then 12.5 mg once weekly in combination

with other agents. Patient/Family Teaching
● Instruct patient to take medication as direct-Toxoplasmosis

ed on a regular schedule and continue fullPO (Adults): 50–200 mg/day for 1–2 days, fol-
course of therapy, even if feeling better. Takelowed by 25–50 mg/day for 2–6 wk; given with
missed doses as soon as remembered unlessa sulfonamide.
almost time for next dose; do not doublePO (Children): 1 mg/kg/day for 1–3 days,

then 0.5 mg/kg/day for 4–6 wk; given with a sul- doses.
fonamide. ● Advise patient to notify health care profes-

sional promptly if sore throat, pallor, purpu-Toxoplasmosis in AIDS Patients
ra, or glossitis occurs. Instruct patient to stopPO (Adults): 100–200 mg/day for 1–2 days,
taking pyrimethamine and notify health carefollowed by 50–100 mg/day for 3–6 wk, then
professional immediately at the first sign of a25–50 mg/day for life; given with clindamycin
skin rash or if no improvement is seen withinor sulfadiazine.
a few days.Availability

● Emphasize the importance of lab tests atTablets: 25 mg. In combination with: sul-
scheduled intervals, especially in patients tak-fadoxine (Fansidar)Rx. See Appendix B.
ing high doses. Tests should not be delayed or
missed.NURSING IMPLICATIONS

Evaluation/Desired OutcomesAssessment
● Improvement in the signs and symptoms of● Assess patient for improvement in signs and

malaria.symptoms of infection daily during therapy.
● Improvement in signs and symptoms of toxo-● Lab Test Considerations: Monitor CBC

and platelet count periodically during thera- plasmosis.
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require � doses; inappropriate use for demen-quetiapine (kwet-eye-a-peen) tia is associated with � mortality.Seroquel, Seroquel XR
Adverse Reactions/Side Effects

Classification CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES, diz-
Therapeutic: antipsychotics, mood stabi- ziness, cognitive impairment, extrapyramidal
lizers symptoms, sedation, tardive dyskinesia. EENT:

ear pain, rhinitis, pharyngitis. Resp: cough,Pregnancy Category C
dyspnea. CV: palpitations, peripheral edema,
postural hypotension. GI: anorexia, constipa-Indications
tion, dry mouth, dyspepsia. Derm: sweating.Schizophrenia. Depressive episodes with bipo-
Hemat: leukopenia. Metab: weight gain. Misc:lar disorder. Bipolar mania associated with Bi-
flu-like syndrome.polar I as monotherapy or with lithium or dival-

proex. Interactions
Drug-Drug: � CNS depression may occurAction
with alcohol, antihistamines, opioid anal-Probably acts by serving as an antagonist of dop-
gesics, and sedative/hypnotics. � risk of hy-amine and serotonin. Also antagonizes hista-
potension with acute ingestion of alcohol ormine H1 receptors and alpha1-adrenergic recep-
antihypertensives. Phenytoin and thiorida-tors. Therapeutic Effects: Decreased
zine � clearance and � effectiveness of que-manifestations of psychoses, depression, or
tiapine (dose change may be necessary); simi-acute mania.
lar effects may occur with carbamazepine,

Pharmacokinetics barbiturates, rifampin, or corticosteroids.
Absorption: Well absorbed after oral adminis- Effects may be � by ketoconazole, itracona- Qtration. zole, fluconazole, or erythromycin, as well
Distribution: Widely distributed. as by other agents that inhibit the cyto-
Metabolism and Excretion: Extensively me- chrome P450 CYP3A4 enzyme.
tabolized by the liver (mostly by P450 CYP3A4

Route/Dosageenyzme system); <1% excreted unchanged in
PO (Adults): Schizophrenia—25 mg twicethe urine.
daily initially, increased by 25–50 mg 2–3 timesHalf-life: 6 hr.
daily over 3 days, up to 300–400 mg/day in 2–3
divided doses by the 4th day (not to exceed 800TIME/ACTION PROFILE (antipsychotic
mg/day); or 300 mg once daily as XR tablets, in-effects)
creased by 300 mg/day, up to 400–800 mg/day

ROUTE ONSET PEAK DURATION (not to exceed 800 mg/day). Elderly patients or
patients with hepatic impairment should bePO unknown unknown 8–12 hr
started on immediate-release product and con-PO-XR unknown unknown unknown
verted to extended-release product once effec-

Contraindications/Precautions tive dose is reached. Bipolar mania—100 mg/
Contraindicated in: Hypersensitivity; Lacta- day in two divided doses on day 1, increase dose
tion: Discontinue drug or bottle feed. by 100 mg/day up to 400 mg/day by day 4, then
Use Cautiously in: Cardiovascular disease, ce- may increase in 200 mg/day increments up to
rebrovascular disease, dehydration or hypo- 800 mg/day on day 6 if required. Depressive Bi-
volemia (increased risk of hypotension); Histo- polar Disorder- once daily at bedtime to reach
ry of seizures, Alzheimer’s dementia; Pedi: May 300 mg by Day 4 with the following schedule:
� risk of suicide attempt/ideation especially Day 1—50 mg; Day 2—100 mg; Day 3—200
during early treatment or dose adjustment; risk mg; Day 4—300 mg. Bipolar Manic Disor-
may be greater in children or adolescents; He- der—Initially 50 mg twice daily, increasing to
patic impairment (dose reduction may be nec- 400 mg/day by Day 4 in increments of up to 100
essary); Hypothyroidism (may be exacerbated); mg/day in divided doses. Further dose adjust-
History of suicide attempt; OB, Pedi: Pregnancy ments up to 800 mg/day should be made in in-
or children (safety not established); Geri: May crements of no >200 mg/day in divided doses.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability ● Obtain fasting blood glucose and cholestol
Tablets: 25 mg, 50 mg, 100 mg, 200 mg, 300 levels initially and throughout therapy.
mg, 400 mg. Cost: 25 mg $360.95/180, 50 mg Potential Nursing Diagnoses
$604.78/180, 100 mg $610.97/180, 200 mg Risk for self-directed violence (Indications)
$1,142.96/180, 300 mg $1,579.93/180, 400 Disturbed thought process (Indications)
mg $1,787.40/180. Extended-release Tab- Risk for injury (Side Effects)
lets: 200 mg, 300 mg, 400 mg. Cost: 200 mg Imbalanced nutrition: risk for more than body
$395.00/60, 300 mg $510.00/60, 400 mg requirements (Side Effects)
$595.00/60.

Implementation
● Do not confuse Seroquel (quetiapine) withNURSING IMPLICATIONS

Serzone (nefazodone).
Assessment ● If therapy is reinstituted after an interval of ≥1
● Monitor mental status (mood, orientation, wk off, follow initial titration schedule.

behavior) before and periodically during ● PO: May be administered without regard to
therapy. food. Extended-release tablets should be

● Assess for suicidal tendencies, especially dur- swallowed whole, do not crush, break, or
ing early therapy. Restrict amount of drug chew.
available to patient. Patient/Family Teaching

● Assess weight and BMI initially and through-
● Instruct patient to take medication as di-out therapy. rected.

● Monitor blood pressure (sitting, standing, ly-
● Inform patient of the possibility of extrapy-

ing) and pulse before and frequently during ramidal symptoms. Instruct patient to report
initial dose titration. If hypotension occurs symptoms immediately to health care profes-
during dose titration, return to the previous sional.
dose.

● Advise patient to change positions slowly to
● Observe patient carefully when administering minimize orthostatic hypotension.

to ensure medication is swallowed and not
● May cause drowsiness. Caution patient to

hoarded or cheeked. avoid driving or other activities requiring
● Monitor for onset of extrapyramidal side ef- alertness until response to medication is

fects (akathisia—restlessness; dystonia— known.
muscle spasms and twisting motions; or

● Advise patient to avoid extremes in tempera-
pseudoparkinsonism—mask-like faces, ri- ture; this drug impairs body temperature reg-
gidity, tremors, drooling, shuffling gait, dys- ulation.
phagia). Report these symptoms; reduction ● Caution patient to avoid concurrent use of al-
of dose or discontinuation may be necessary. cohol, other CNS depressants, and OTC or
Trihexyphenidyl or benztropine may be used herbal medications without consulting health
to control these symptoms. care professional.

● Monitor for tardive dyskinesia (involuntary ● Advise female patients to notify health care
rhythmic movement of mouth, face, and ex- professional if pregnancy is planned or sus-
tremities). Report immediately; may be irre- pected or if they are breastfeeding or plan-
versible. ning to breastfeed.

● Monitor for development of neuroleptic ma- ● Refer patient for nutritional, weight or medi-
lignant syndrome (fever, respiratory distress, cal management of dyslipidemia as indicated.
tachycardia, seizures, diaphoresis, hyperten- ● Advise patient to notify health care profes-
sion or hypotension, pallor, tiredness). Notify sional of medication regimen before treat-
health care professional immediately if these ment or surgery.
symptoms occur. ● Instruct patient to notify health care profes-

● Lab Test Considerations: May cause sional promptly of sore throat, fever, unusual
asymptomatic � in AST and ALT. bleeding or bruising, or rash.

● May also cause anemia, thrombocytopenia, ● Emphasize importance of routine follow-up
leukocytosis, and leukopenia. exams to monitor side effects and continued

● May cause � total cholesterol and triglyc- participation in psychotherapy as indicated to
erides. improve coping skills. Ophthalmologic
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exams should be performed before and every Half-life: 6–8 hr (increased in CHF or severe
liver impairment).6 months during therapy.

● Refer to local support group.
TIME/ACTION PROFILE (antiarrhythmic

Evaluation/Desired Outcomes effects)
● Decrease in excited, manic, behavior.

ROUTE ONSET PEAK DURATION● Decrease in signs of depression in patients
with bipolar disorder. PO (sulfate) 30 min 1–1.5 hr 6–8 hr

PO (sulfate- unknown 4 hr 8–12 hr● Decrease in manic episodes in patients with
ER)bipolar I disorder.

PO (glu- unknown 3–4 hr 6–8 hr
● Decrease in positive symptoms (delusions, conate)

hallucinations) of schizophrenia. IV 1–5 min rapid 6–8 hr
● Decrease in negative symptoms (social with-

Contraindications/Precautionsdrawal, flat, blunt affect) of schizophrenia.
Contraindicated in: Hypersensitivity; Conduc-
tion defects (in the absence of a pacemaker);quinapril, See ANGIOTENSIN- Myasthenia gravis.CONVERTING ENZYME (ACE) Use Cautiously in: CHF (dose reduction rec-

INHIBITORS. ommended); Severe liver disease (dose reduc-
tion recommended); Hypokalemia or hypomag-
nesemia (� risk of torsades de pointes);
Bradycardia (� risk of torsades de pointes);QUINIDINE (kwin-i-deen)
Renal impairment; OB, Lactation, Pedi: Safety

quinidine gluconate not established; extended-release preparations
�Apo-Quin-G Qshould not be used in children.
quinidine sulfate Adverse Reactions/Side Effects
�Apo-Quinidine CNS: dizziness, confusion, fatigue, headache,

syncope, vertigo. EENT: blurred vision, diplo-Classification
pia, mydriasis, photophobia, tinnitus. CV: HYPO-Therapeutic: antiarrhythmics (class IA)
TENSION, TORSADES DE POINTES, arrhythmias, palpita-
tions, tachycardia. GI: anorexia, abdominalPregnancy Category C
cramping, diarrhea, nausea, vomiting, drug-in-
duced hepatitis. Derm: rash. Hemat: AGRANULO-Indications
CYTOSIS, hemolytic anemia, thrombocytopenia.Restoration and maintenance of sinus rhythm in
Neuro: ataxia, tremor. Misc: fever.patients with atrial fibrillation or flutter. Preven-

tion of recurrent ventricular arrhythmias. Treat- Interactions
ment of malaria. Drug-Drug: May � risk of QT interval prolon-

gation when used with tricyclic antidepres-Action
sants, erythromycin, clarithromycin, halo-Decrease myocardial excitability. Slow conduc-
peridol, sotalol, or fluoroquinolones. �tion velocity. Therapeutic Effects: Suppres-
serum digoxin levels and may cause toxicitysion of arrhythmias.
(dose reduction recommended). Phenytoin,

Pharmacokinetics phenobarbital, carbamazepine or rifam-
Absorption: Bioavailability of oral formula- pin may � metabolism and � effectiveness.
tions is 70–80%. Extended-release prepara- Cimetidine, diltiazem, verapamil, amio-
tions are absorbed slowly following oral admin- darone, ketoconazole, itraconazole, and
istration. protease inhibitors � metabolism and may
Distribution: Widely distributed. Cross the � blood levels. Excretion is delayed and effects
placenta; enter breast milk. � by drugs that alkalinize the urine, including
Metabolism and Excretion: Metabolized by carbonic anhydrase inhibitors, thiazide
the liver; 5–20% excreted unchanged by the diuretics, and sodium bicarbonate. Potenti-
kidneys. ates the effects of neuromuscular blocking

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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agents and warfarin. Additive hypotension ● Toxicity and Overdose: Serum quinidine
with antihypertensives, nitrates, and acute levels may be monitored periodically during
ingestion of alcohol. May increase procain- dose adjustment. Therapeutic serum concen-
amide, haloperidol, mexiletine or tricyclic trations are 2–6 mcg/ml. Toxic effects usually
antidepressant levels and risk of toxicity. May occur at concentrations >8 mcg/ml: Signs
antagonize anticholinesterase therapy in pa- and symptoms of toxicity or cinchonism in-
tients with myasthenia gravis. Additive anticho- clude tinnitus, hearing loss, visual distur-
linergic effects may occur with agents having bances, headache, nausea, and dizziness.
anticholinergic properties (including anti- These may occur after a single dose, Cardiac
histamines, tricyclic antidepressants). signs of toxicity include QRS widening, cardi-
Drug-Food: Grapefruit juice � serum levels ac asystole, ventricular ectopic beats, idio-
and effect (avoid concurrent use). Foods that ventricular rhythms (ventricular tachycardia,
alkalinize the urine (see Appendix L) may � ventricular fibrillation), paradoxical tachy-
serum quinidine levels and the risk of toxicity. cardia, and torsades de pointes.
Route/Dosage Potential Nursing Diagnoses

Decreased cardiac output (Indications)Quinidine Gluconate (62% Quinidine)
ImplementationPO (Adults): 324–972 mg q 8–12 hr.
● Do not confuse quinidine with quinine.IV (Adults): 200–400 mg given at a rate ≤10

mg/min until arrhythmia is suppressed, QRS ● PO: Administer with a full glass of water on an
complex widens, bradycardia or hypotension empty stomach either 1 hr before or 2 hr after
occurs. meals for faster absorption. If GI irritation be-

comes a problem, may be administered withQuinidine Sulfate (83% Quinidine)
or immediately after meals. Extended-releasePO (Adults): Atrial/ventricular arrhyth- preparations should be swallowed whole; domias—200–400 mg q 4–6 hr; may be � to not break, crush, or chew.achieve therapeutic response (not to exceed 3–
IV Administration4 g/day).

● IV: Use only clear, colorless solutionPO (Children): 6 mg/kg 4–5 times daily.
● Intermittent Infusion: Diluent: DiluteAvailability (generic available)

800 mg of quinidine gluconate (10 ml) in 50
Quinidine Gluconate ml of D5W. Infusion is stable for 24 hr at
Extended-release tablets: 324 mg. Solution room temperature or 48 hr if refrigerated.
for Injection: 80 mg/ml in 10-ml vials. Concentration: 16 mg/ml. Rate: Adminis-
Quinidine Sulfate ter quinidine gluconate at a rate not to exceed
Tablets: 200 mg, 300 mg. Extended-release 0.25 mg/kg/min. Administer via infusion
tablets: 300 mg. pump to ensure accurate dose. Rapid admin-

istration may cause peripheral vascular col-NURSING IMPLICATIONS lapse and severe hypotension.
● Y-Site Compatibility: amikacin, atropine,Assessment

bumetanide, calcium gluconate, caspofungin,● Monitor ECG, pulse, and blood pressure con-
cimetidine, cyclosporine, digoxin, diltiazem,tinuously throughout IV administration and
diphenhydramine, dobutamine, dopamine,periodically during oral administration. IV
doxycycline, enalaprilat, epinephrine, eryth-administration is usually discontinued if any
romycin, esmolol, famotidine, fenoldopam,of the following occur: arrhythmia is re-
fentanyl, fluconazole, gentamicin, granise-solved, QRS complex widens by 50%, PR or
tron, hydromorphone, imipenem, isoprote-QT intervals are prolonged, or frequent ven-
renol, labetalol, lidocaine, linezolid, lor-tricular ectopic beats or tachycardia, brady-
azepam, meperidine, metoclopramide,cardia, or hypotension develops. Patient
metoprolol, milrinone, morphine, nesiritide,should remain supine throughout IV adminis-
nitroglycerin, norepinephrine, ondansetron,tration to minimize hypotension.
palonosetron, phenylephrine, phytonadione,● Lab Test Considerations: Monitor hepat-
potassium chloride, procainamide, prochlor-ic and renal function, CBC, and serum potas-
perazine, promethazine, propranolol, prota-sium and magnesium levels periodically dur-

ing prolonged therapy. mine, ranitidine, succinylcholine, tacrolimus,
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tirofiban, tobramycin, vancomycin, vasopres- quinine (kwi-nine)sin, verapamil, voriconazole. Qualaquin
● Y-Site Incompatibility: acyclovir, amino-

phylline, ampicillin, ampicillin/sulbactam, Classification
Therapeutic: antimalarialsaztreonam, cefazolin, cefotaxime, cefoxitin,

ceftazidime, ceftizoxime, ceftriaxone, cefu-
Pregnancy Category Croxime, chloramphenicol, clindamycin, dap-

tomycin, dexamethasone, ertapenem, furo-
Indicationssemide, ganciclovir, hydrocortisone sodium
Chloroquine-resistant falciparum malaria (al-succinate, insulin, ketorolac, methylpredni-
one or with pyrimethamine and a sulfonamidesolone sodium succinate, metronidazole, naf-
or with a tetracycline; has also be used with clin-cillin, nitroprusside, pantoprazole, penicillin
damycin and mefloquine depending on origin ofG potassium, phenytoin, piperacillin/tazoba-
illness). Unlabeled uses: Leg cramps (not rec-catam, sodium bicarbonate, sulfamethoxa-
ommended due to cardiac side effects.zole/trimethoprim, ticarcillin/clavulanate.
ActionPatient/Family Teaching
Disrupts metabolism of the erythrocytic phase of

● Instruct patient to take medication around
Plasmodium falciparum. Increases the refrac-the clock, exactly as directed, even if feeling
tory period of skeletal muscle, increases the dis-well. Take missed doses as soon as remem-
tribution of calcium within muscle fibers, de-bered if within 2 hr; if remembered later,
creases the excitability of motor end-plateomit. Do not double doses.
regions, resulting in decreased response to re-

● Instruct patient or family member on how to
petitive nerve stimulation and acetylcholine.take pulse. Advise patient to report changes in
Therapeutic Effects: Death of P. falciparum. Qpulse rate or rhythm to health care profes-

sional. Pharmacokinetics
● May cause dizziness or blurred vision. Cau- Absorption: Rapidly and almost completely

tion patient to avoid driving or other activities (80%) absorbed following oral administration.
requiring alertness until response to medica- Distribution: Varies with condition and pa-
tion is known. tient; does not enter CSF well. Crosses the pla-

● Inform patient that quinidine may cause in- centa and enters breast milk.
creased sensitivity to light. Dark glasses may Protein Binding: >90% in patients with cere-
minimize this effect. bral malaria, pregnant women and children,

85–90% in patients with uncomplicated mala-● Advise patient to inform health care profes-
ria, 70% in healthy adults.sional of medication regimen prior to treat-
Metabolism and Excretion: >80% metabo-ment or surgery.
lized by the liver; metabolites have less activity● Instruct patient not to take Rx, OTC, or herbal
than quinine; metabolites excreted in urine.products with quinidine without consulting
20% excreted unchanged in urine. Excretion in-health care professional.
creased in acidic urine.● Advise patient to consult health care profes-
Half-life: 11 hr (increased in patients with ma-sional if symptoms of cinchonism, rash, or
laria).dyspnea occur or if diarrhea is severe or per-

sistent.
TIME/ACTION PROFILE (antimalarial blood

● Advise patient to carry identification at all
levels)times describing disease process and medi-

cation regimen. ROUTE ONSET PEAK DURATION
● Emphasize the importance of routine follow-

PO unknown 3.2–5.9 hr 8 hrup exams to monitor progress.

Evaluation/Desired Outcomes Contraindications/Precautions
● Decrease or cessation of cardiac ar- Contraindicated in: Hypersensitivity to qui-

rhythmiass. nine, quinidine or mefloquine; History of previ-
● Resolution of malarial infection. ous serious adverse reaction to quinine includ-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ing thrombotic thrombocytopenic purpura, carbamazepine phenobarbital and pheny-
thrombocytopenia, acute intravascular hemoly- toin. A similar effect may occur with dextro-
sis, hemoglobinuria or hemoglobinemia; QTc methorphan metoprolol flecainide and pa-
prolongation or conditions predisposing to QTc roxetine. Carbamazepine phenobarbital
prolongation including hypokalemia and brady- and phenytoin induce metabolism and � lev-
cardia; Concurrent use of Class IA or Class III els of quinine; frequent monitoring recom-
antiarrhythmics, mefloquine, pimozide, or ma- mended.
crolide anti-infectives (� risk of arrhythmias); Route/DosageG6PD deficiency; Myasthenia gravis; Optic neu- PO (Adults): Malaria—648 mg every 8 hr forritis; OB: Use only if potential maternal benefit

seven daysoutweighs fetal risk; consider alternative thera-
Renal Impairmentpies); Lactation: Discontinue drug or breast-
PO (Adults): Severe chronic renal failure—feeding; Geri: Avoid if possible (� risk of ar-
648 mg initially, then 324 mg every 12 hr for 7rhythmias).

Use Cautiously in: Recurrent or interrupted days.
malaria therapy; History of arrhythmias, espe- Availability
cially QTc prolongation; Atrial fibrillation/flutter Capsules: 325 mg. Tablets: 324 mg.
(may cause paradoxical increase in ventricular
response); Hypoglycemia; History of thrombo- NURSING IMPLICATIONS
cytopenic purpura; Pedi: Safety not established

Assessmentfor children <16 yr.
● Malaria: Assess patient for improvement inAdverse Reactions/Side Effects

signs and symptoms of condition daily duringCV: CARDIAC ARRHYTHMIAS. GI: abdominal cramps/
therapy.pain, diarrhea, nausea, vomiting, hepatotoxicity.

● Lab Test Considerations: May cause �Derm: rash. Endo: hypoglycemia (� in preg-
urinary 17-ketogenic steroids when metyra-nancy). Hemat: bleeding, blood dyscrasias,
pone or Zimmerman method is used.thrombotic thrombocytopenic pupura, throm-

● Toxicity and Overdose: Plasma quininebocytopenia. Misc: cinchonism, hypersensitivi-
levels of >10 mcg/ml may cause tinnitus andty reactions including fever and ANAPHYLAXIS, HEMO-
impaired hearing: Signs of toxicity or cin-LYTIC UREMIC SYNDROME, STEVENS-JOHNSON SYNDROME.
chonism include tinnitus, headache, nausea,Interactions and slightly disturbed vision; usually disap-

Drug-Drug: Concurrent use of Class IA antiar- pear rapidly upon discontinuing quinine.rhythmics (quinidine procainamide diso-
Potential Nursing Diagnosespyramide or Class III antiarrhythmics, meflo-
Risk for infection (Indications)quine, pimozide, or macrolide anti-infectives

� risk of arrhythmias and should be avoided. Implementation
Antacids � absorption. Cimetidine � me-

● PO: Administer with or after meals to mini-
tabolism and may � effects. Rifampin and ri- mize GI distress. Aluminum-containing antac-
fabutin � metabolism and may � effects; ids will decrease and delay absorption; avoid
concurrent use with rifampin should be avoid- concurrent use.
ed. May � effects of neuromuscular block-

Patient/Family Teachinging agents. May � serum digoxin levels; dose
● Instruct patient to take medication as direct-adjustments may be necessary. May � risk of

ed and continue full course of therapy, even ifhemolytic, ototoxic, or neurotoxic reactions
feeling better. Take missed doses as soon aswhen used concurrently with agents sharing
remembered, unless almost time for the nextthese toxicities. Concurrent use with quini-
dose. If more than 4 hr has elapsed sincedine may � risk of adverse cardiovascular re-
missed dose, wait and take the next dose asactions. May � risk of bleeding with warfarin.
scheduled. Do not double doses or take moreConcurrent use with mefloquine � risk of sei-
than recommended. Advise patient to readzures and adverse cardiovascular reactions.
the ‘‘Patient Information’’ leaflet prior toUrinary alkalinizers including acetazol-
starting therapy and with each Rx refill.amide and sodium bicarbonate may �

● Review methods of minimizing exposure toblood levels. Quinine inhibits the CYP3A4 and
CYP2D6 enzyme systems and can � levels of mosquitoes with patients receiving quinine
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(use insect repellent, wear long-sleeved shirt susceptible), and S. pyogenes. Not active
against E. faecalis.and long trousers, use screen or netting).

● Quinine may cause visual changes. Caution Pharmacokinetics
patient to avoid driving or other activities re- Absorption: IV administration results in com-
quiring alertness until response to medica- plete bioavailability.
tion is known. Distribution: Unknown.

● May cause diarrhea, nausea, stomach cramps Protein Binding: Moderate.
or pain, vomiting, or ringing in the ears. Ad- Metabolism and Excretion: Both are con-
vise patient to notify health care professional verted to compounds with additional anti-infec-

tive activity; parent drugs and metabolites arepromptly if these become pronounced.
mostly excreted in feces (75–77%); 15% of qui-● Advise patient to stop quinine and notify
nupristin and 17% of dalfopristin excreted inhealth care professional of any evidence of al-
urine.lergy (flushing, itching, rash, fever, facial
Half-life: Quinupristin—0.85 hr; dalfopris-swelling, stomach pain, difficult breathing,
tin—0.7 hr.ringing in the ears, visual problems).

● Instruct patient to consult health care profes- TIME/ACTION PROFILE
sional before taking any Rx, OTC, or herbal

ROUTE ONSET PEAK DURATIONproducts with quinine.
● Advise patient to notify health care profes- IV rapid end of in- 8–12 hr

fusionsional if pregnancy is planned or suspected
or if breastfeeding.

Contraindications/Precautions
Evaluation/Desired Outcomes Contraindicated in: Hypersensitivity.
● Prevention of or improvement in signs and QUse Cautiously in: Concurrent use of other

symptoms of malaria. drugs metabolized by the cytochrome P450 3A4
enzyme system (serious interactions may occur;
see Drug-Drug Interactions); Hepatic impair-quinupristin/dalfopristin ment (dose adjustment may be necessary); Pa-

(kwin-oo-pris-tin/dal-foe-pris-tin) tients with a history of GI disease, especially co-
Synercid litis; Pregnancy, lactation, or children <16 yr

(safety not established).Classification
Therapeutic: anti-infectives Adverse Reactions/Side Effects
Pharmacologic: streptogramins CNS: headache. CV: thrombophlebitis. GI: PSEU-

DOMEMBRANOUS COLITIS, diarrhea, nausea, vomiting.Pregnancy Category B
Derm: pruritus, rash. Local: edema/inflamma-
tion/pain at infusion site, infusion site reactions.Indications Misc: allergic reactions including ANAPHYLAXIS,

Treatment of serious or life-threatening infec- pain.
tions associated with vancomycin-resistant En-

Interactionsterococcus faecium (VREF). Complicated
Drug-Drug: Inhibits the cytochrome P450 3A4skin/skin structure infections caused by Staph-
drug metabolizing enzyme system; inhibits me-ylococcus aureus (methicillin, susceptible) or
tabolism of cyclosporine, midazolam, andStreptococcus pyogenes.
nifedipine and � risk of toxicity (careful

Action monitoring required). Similar effects may be
Quinupristin inhibits the late phase of protein expected with concurrent use of delavirdine,
synthesis at the level of the bacterial ribosome; nevirapine, indinavir, ritonavir, vinca al-
dalfopristin inhibits the early phase. Thera- kaloids, docetaxel, paclitaxel, diazepam,
peutic Effects: Bacteriostatic effect against sus- verapamil, diltiazem, HMG CoA reductase
ceptible organisms. Spectrum: Active against inhibitors, tacrolimus, methylpredniso-
vancomycin-resistant and multidrug-resistant lone, carbamazepine, quinidine,
strains of E. faecium, S. aureus (methicillin- lidocaine, and disopyramide.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Route/Dosage has disappeared. Dilute further with 250 ml
IV (Adults): Vancomycin-resistant E. faeci- of D5W (100 ml can be used for central line
um—7.5 mg/kg q 8 hr for at least 7 days; com- administration). May dilute in 500 ml or 750
plicated skin/skin structure infections—7.5 ml of D5W if severe venous irritation occurs
mg/kg q 12 hr for at least 7 days. after peripheral administration. Reconsti-

tuted vials should be used within 30 min. In-Availability
fusion is stable for 5 hr at room temperaturePowder for injection: 500 mg (150 mg qui-
or 54 hr if refrigerated. Rate: Infuse over 60nupristin and 350 mg dalfopristin in 10-ml
min. Flush line before and after infusion withvials), 600 mg (180 mg quinupristin and 420
D5W.mg dalfopristin in 10-ml vials).

● Y-Site Compatibility: amikacin, amiodar-
one, anidulafungin, aztreonam, caspofungin,NURSING IMPLICATIONS
cimetidine, ciprofloxacin, cyclosporine, dap-

Assessment tomycin, diltiazem, diphenhydramine, dola-
setron, doxycycline, droperidol, enalaprilat,● Assess patient for infection (vital signs; ap-
epinephrine, esmolol, fenoldopam, fentanyl,pearance of wound, sputum, urine, and stool;
fluconazole, granisetron, haloperidol, hydro-WBC) at beginning of and throughout
morphone, hydroxyzine, isoproterenol, labe-therapy.
talol, levofloxacin, lidocaine, linezolid, lor-● Obtain specimens for culture and sensitivity
azepam, meperidine, metoclopramide,before initiating therapy. First dose may be
metoprolol, midazolam, milrinone, mor-given before receiving results.
phine, nicardipine, nitroglycerin, ondanse-● Monitor patient for pain or inflammation at
tron, palonosetron, pancuronium, phenyl-the infusion site frequently throughout infu-
ephrine, potassium chloride, procainamide,sion. Increasing the volume of diluent from
prochlorperazine, promethazine, proprano-250 ml to 500 ml or 750 ml or infusing via a
lol, tacrolimus, tirofiban, tobramycin, ver-peripherally inserted central catheter or cen-
apamil, voriconazole.tral venous catheter may be required.

● Y-Site Incompatibility: acyclovir, amino-● Observe patient for signs and symptoms of
phylline, ampicillin, ampicillin/sulbacatam,anaphylaxis (rash, pruritus, laryngeal edema,
azithromycin, bumetanide, calcium chloride,wheezing). Discontinue drug and notify phy-
calcium gluconate, cefazolin, cefepime, cefo-sician or other health care professional im-
taxime, ceftazidime, ceftizoxime, ceftriaxone,mediately if these problems occur. Keep epi-
cefuroxime, clindamycin, dexamethasone so-nephrine, an antihistamine, and resuscitation
dium phosphate, diazepam, digoxin, ertapen-equipment close by in case of an anaphylactic
em, furosemide, ganciclovir, heparin, hydro-reaction.
cortisone sodium succinate, imipenem/

● Assess patient for myalgia and arthralgia after
cilastatin, insulin, ketorolac, meropenem,infusion. May be severe. Reducing dose fre-
methylprednisolone sodium succinate, nitro-quency to every 12 hr may decrease pain.
prusside, pantoprazole, phenytoin, piperacil-Symptoms usually resolve upon discontinua-
lin/tazobactam, potassium phosphate, raniti-tion of medication.
dine, sodium bicarbonate, trimethoprim/

● Lab Test Considerations: May cause �
sulfamethoxazole, ticarcillin/clavulanate.serum total bilirubin concentrations.

● Solution Incompatibility: 0.9% NaCl.
Potential Nursing Diagnoses Patient/Family TeachingRisk for infection (Indications, Side Effects)

● Instruct patient to notify health care profes-Diarrhea (Adverse Reactions)
sional if fever and diarrhea develop, especial-

Implementation ly if stool contains blood, pus, or mucus. Ad-
vise patient not to treat diarrhea withoutIV Administration
consulting health care professional.

● Intermittent Infusion: Diluent: Reconsti-
tute the 500-mg vial with 5 ml and the 600 mg Evaluation/Desired Outcomes
vial with 6 mL of D5W or sterile water for in- ● Resolution of signs and symptoms of infec-
jection, respectively, for a concentration of tion. Length of time for complete resolution
100 mg/ml. Avoid shaking to prevent foam depends on the organism and site of in-
formation. Allow solution to sit until all foam fection.
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creased risk of hip fractures in patients usingrabeprazole (ra-bep-ra-zole) high-doses for >1 year; Pregnancy, lactation, orAciphex, �Pariet children (breastfeeding not recommended; use
in pregnancy only if needed; safety not estab-Classification

Therapeutic: antiulcer agents lished).
Pharmacologic: proton-pump inhibitors Adverse Reactions/Side Effects

CNS: dizziness, headache, malaise. GI: abdomi-Pregnancy Category B
nal pain, constipation, diarrhea, nausea. Derm:
photosensitivity, rash. MS: neck pain. Misc: al-Indications
lergic reactions, chills, fever.Gastroesophageal reflux disease (GERD).

Duodenal ulcers (including combination thera- Interactions
py with clarithromycin and amoxicillin to er- Drug-Drug: Rabeprazole is metabolized by the
radicate h. pylori and prevent recurrence). CYP450 enzyme system and may interact with
Pathological hypersecretory conditions, includ- other drugs metabolized by this sytem. � blood
ing Zollinger-Ellison syndrome. levels of ketoconazole. � blood levels of di-

goxin. May alter the effects of drugs whoseAction
absorption is pH dependent. May increaseBinds to an enzyme in the presence of acidic
the risk of bleeding with warfarin (monitorgastric pH, preventing the final transport of hy-
INR/PT).drogen ions into the gastric lumen. Therapeu-

tic Effects: Diminished accumulation of acid in Route/Dosage
the gastric lumen, with lessened acid reflux. PO (Adults): GERD, duodenal ulcers—20 mg
Healing of duodenal ulcers and esophagitis. De- once daily; prevention of duodenal ulcer re-
creased acid secretion in hypersecretory con- currence—20 mg twice daily for 7 days with
ditions. amoxicillin 1000 mg twice daily for 7 days and

Rclarithromycin 500 mg twice daily for 7 days;Pharmacokinetics
hypersecretory conditions—60 mg once dailyAbsorption: Delayed-release tablet is designed
initially, may be adjusted as needed and contin-to allow rabeprazole, which is not stable in gas-
ued as necessary; doses up to 100 mg daily ortric acid, to pass through the stomach intact.
60 mg twice daily have been used.Subsequently 52% is absorbed after oral admin-

istration. Availability
Delayed-release tablets: 20 mg. Cost: 20 mgDistribution: Unknown.
$419.97/90.Protein Binding: 96.3%.

Metabolism and Excretion: Mostly metabo-
NURSING IMPLICATIONSlized by the liver (hepatic cytochrome P450 3A

and 2C19 enzyme systems); 10% excreted in Assessment
feces; remainder excreted in urine as inactive

● Assess routinely for epigastric or abdominal
metabolites. pain and frank or occult blood in the stool,
Half-life: 1–2 hr. emesis, or gastric aspirate.

● Lab Test Considerations: Monitor CBCTIME/ACTION PROFILE (acid suppression)
with differential periodically during therapy.

ROUTE ONSET PEAK DURATION Potential Nursing Diagnoses
PO within 1 hr unknown 24 hr† Acute pain (Indications)

Implementation†Suppression continues to increase over the first week of
therapy ● PO: Administer doses before meals, prefera-

bly in the morning. Tablets should be swal-Contraindications/Precautions
lowed whole; do not crush, break, or chew.Contraindicated in: Hypersensitivity to rabep-

razole or related drugs (benzimidazoles). Patient/Family Teaching
Use Cautiously in: Severe hepatic impairment ● Instruct patient to take medication as direct-
(dosage reduction may be necessary); Geri: In- ed for the full course of therapy, even if feel-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ing better. Take missed doses as soon as re- Distribution: Highly bound to plasma pro-
teins; remainder of distribution unknown.membered but not if almost time for next
Protein Binding: Highly bound to plasmadose. Do not double doses.
proteins.● May cause occasional drowsiness or diz-
Metabolism and Excretion: Extensively me-ziness. Caution patient to avoid driving or oth-
tabolized by the liver; undergoes enterohepaticer activities requiring alertness until response
cycling; excreted primarily in feces.to medication is known.
Half-life: 27.7 hr.

● Advise patient to avoid alcohol, products con-
taining aspirin or NSAIDs, and foods that may TIME/ACTION PROFILE (effects on bone
cause an increase in GI irritation. turnover)

● Caution patients to wear sunscreen and pro-
tective clothing to prevent photosensitivity re- ROUTE ONSET PEAK DURATION
actions. PO unknown 3 mo unknown

● Advise patient to report onset of black, tarry
Contraindications/Precautionsstools; diarrhea; abdominal pain; or persis-
Contraindicated in: Hypersensitivity; Historytent headache to health care professional
of thromboembolic events; OB: Women withpromptly.
childbearing potential; OB, Pedi: Pregnancy,Evaluation/Desired Outcomes lactation, or children.

● Decrease in abdominal pain or prevention of Use Cautiously in: Potential immobilization
gastric irritation and bleeding. Healing of (increased risk of thromboembolic events);
duodenal ulcers can be seen on x-ray exami- History of stroke or transient ischemic attack;
nation or endoscopy. Atrial fibrillation; Hypertension; Cigarette

● Decrease in symptoms of GERD. Therapy is smoking.
continued for 4–8 wk after initial episode.

Adverse Reactions/Side Effects
CV: STROKE, deep vein thrombosis, pulmonary
embolism, retinal vein thrombosis. MS: legraloxifene (ra-lox-i-feen)
cramps. Misc: hot flashes.Evista
InteractionsClassification
Drug-Drug: Cholestyramine � absorptionTherapeutic: bone resorption inhibitors
(avoid concurrent use). May alter effects ofPharmacologic: selective estrogen recep-
warfarin and other highly protein-boundtor modulators
drugs. Concurrent systemic estrogen therapy

Pregnancy Category X is not recommended.

Route/DosageIndications
PO (Adults): 60 mg once daily.Treatment and prevention of osteoporosis in
Availabilitypostmenopausal women. Reduction of the risk
Tablets: 60 mg. Cost: $269.96/90.of breast cancer in postmenopausal women

with osteoporosis and those at high risk for in-
NURSING IMPLICATIONSvasive breast cancer.
AssessmentAction
● Assess patient for bone mineral density withBinds to estrogen receptors, producing estro-

x-ray, serum, and urine bone turnover mark-gen-like effects on bone, resulting in reduced
ers (bone-specific alkaline phosphatase, os-resorption of bone and decreased bone turn-
teocalcin, and collagen breakdown prod-over. Therapeutic Effects: Prevention of os-
ucts) before and periodically during therapy.teoporosis in patients at risk. Decreased risk of

● Lab Test Considerations: May cause �breast cancer.
apolipoprotein A-I and reduced serum total

Pharmacokinetics cholesterol, LDL cholesterol, fibrinogen, apo-
Absorption: Although well absorbed (>60%), lipoprotein B, and lipoprotein.
after oral administration, extensive first-pass ● May cause � hormone-binding globulin
metabolism results in 2% bioavailability. (sex steroid-binding globulin, thyroxine-
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binding globulin, corticosteroid-binding Classification
globulin) with � total hormone concen- Therapeutic: sedative/hypnotics
trations. Pharmacologic: melatonin receptor

● May cause small � in serum total calcium, agonists
inorganic phosphate, total protein, and al-

Pregnancy Category Cbumin.
● May also cause slight decrease in platelet

Indicationscount.
Treatment of insomnia characterized by difficult

Potential Nursing Diagnoses sleep onset.
Risk for injury (Indications) Action
Implementation Activates melatonin receptors, which promotes
● PO: May be administered without regard to maintenance of circadian rhythm, a part of the

sleep-wake cycle. Therapeutic Effects: Easiermeals.
onset of sleep.● Calcium supplementation should be added to

diet if daily intake is inadequate. Pharmacokinetics
Absorption: Well absorbed (84%), but bio-Patient/Family Teaching
availability is low (1.8%) due to extensive first

● Instruct patient to take raloxifene as directed.
pass liver metabolism. Absorption in increasedDiscuss the importance of adequate calcium
by a high fat meal.and vitamin D intake or supplementation. Ad-
Distribution: Widely distributed to bodyvise patient to discontinue smoking and alco-
tissues.hol consumption. Metabolism and Excretion: Extensively me-

● Emphasize the importance of regular weight- tabolized by the liver; mainly by CYP1A2 enzyme
bearing exercise. Advise patient that raloxi- system. Metabolites are excreted mostly in urine Rfene should be discontinued at least 72 hr be- (88%); 4% excreted in feces.
fore and during prolonged immobilization Half-life: 1–2.6 hr.
(recovery from surgery, prolonged bedrest).

TIME/ACTION PROFILE (blood levels)Instruct patient to avoid prolonged restric-
tions of movement during travel because of ROUTE ONSET PEAK DURATION
the increased risk of venous thrombosis.

PO rapid 30–90 min unknown
● Advise patient that raloxifene will not reduce

hot flashes or flushes associated with estro- Contraindications/Precautions
gen deficiency and may cause hot flashes. Contraindicated in: Hypersensitivity; Severe

● OB: Advise patient that raloxifene may have hepatic impairment; Concurrent fluvoxamine;
teratogenic effects. Instruct patient to notify OB: lactation; Pedi: safety not established.

Use Cautiously in: Depression or history ofhealth care provider immediately if pregnan-
suicidal ideation; Moderate hepatic impair-cy is planned or suspected.
ment; Concurrent use of CYP3A4 inhibitors,● Instruct patient to read the patient package
such as ketoconazole; Concurrent use ofinsert when initiating therapy and again with
CYP2C9 inhibitors, such as fluconazole; OB: useeach prescription refill.
only if maternal benefit outweighs fetal risk.

Evaluation/Desired Outcomes
Adverse Reactions/Side Effects

● Prevention of osteoporosis in postmenopaus-
CNS: abnormal thinking, behavior changes, diz-al women.
ziness, fatigue, hallucinations, headache, in-

● Reduced risk of breast cancer in postmeno-
somnia (worsened), sleep–driving. GI: nausea.pausal women with osteoporosis and those at
Endo: � prolactin levels, � testosteronehigh risk for invasive breast cancer.
levels.

Interactions
ramelteon (ra-mel-tee-on) Drug-Drug: Blood levels and effects are � by
Rozerem fluvoxamine, potent inhibitor of the CYP1A2

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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enzyme system; concurrent use is contraindicat-
ranitidine, See HISTAMINE H2ed. Levels and effects may be � by Id
ANTAGONISTS.rifampin, an inducer of CYP enzymes. Concur-

rent use of CYP3A4 inhibitors, such as ketoco-
nazole may � levels and effects; use cautious-
ly. Concurrent use of CYP2C9 inhibitors, such as ranolazine (ra-nole-a-zeen)
fluconazole may � levels and effects; use cau- Ranexa
tiously. � risk of excessive CNS depression with

Classification
other CNS depressants including alcohol, ben- Therapeutic: antianginals
zodiazepines, opioids, and other sedative/

Pregnancy Category Chypnotics.

Route/Dosage IndicationsPO (Adults): 8 mg within 30 min of going to Chronic angina pectoris not adequately con-
bed. trolled by conventional antianginals (amlodi-

pine, beta blockers, nitrates).Availability
Tablets: 8 mg. Action

Does not decrease blood pressure or heart rate;
NURSING IMPLICATIONS remainder of mechanism is not known. Thera-

peutic Effects: Decreased frequency of angina.Assessment
Pharmacokinetics● Assess sleep patterns before and periodically
Absorption: Highly variable.throughout therapy.
Distribution: Unknown.Potential Nursing Diagnoses Metabolism and Excretion: Metabolized in

Insomnia (Indications) the gut (P-glycoprotein) and by the liver (pri-
Risk for injury (Side Effects) marily CYP3A and less by CYP2D6); <5% ex-

creted unchanged in urine and feces.Implementation
Half-life: 7 hr● Do not administer with or immediately after a

high fat meal. TIME/ACTION PROFILE (blood levels)
● Before administering, reduce external stimuli

ROUTE ONSET PEAK DURATIONand provide comfort measures to increase ef-
PO unknown 2–5 hr 12 hrfectiveness of medication.

● PO: Administer within 30 min prior to going Contraindications/Precautions
to bed. Contraindicated in: Hypersensitivity; Pre-ex-

isting QTc prolongation or concurrent use ofPatient/Family Teaching
other medications causing QTc prolongation;● Instruct patient to take ramelteon as directed,
Potent inhibitors of CYP3A (ketoconazole, ver-within 30 minutes of going to bed and to con-
apamil, diltiazem); Hepatic impairment; Lac-fine activities to those necessary to prepare
tation.for bed.
Use Cautiously in: Geri: Patients >75 yr (�

● Causes drowsiness. Caution patient to avoid
risk of adverse reactions; Severe renal impair-driving and other activities requiring alert- ment (may � blood pressure); OB: Pregnancy

ness until response to medication is known. (use only when use outweighs risk to fetus);
● Caution patient to avoid concurrent use of al- Pedi: Children (safety not established).

cohol or other CNS depressants.
Adverse Reactions/Side Effects

Evaluation/Desired Outcomes CNS: dizziness, headache. EENT: tinnitus. CV:
● Relief of insomnia. palpitations, QTc prolongation. GI: abdominal

pain, constipation, dry mouth, nausea, vomit-
ing.ramipril, See ANGIOTENSIN-
InteractionsCONVERTING ENZYME (ACE)
Drug-Drug: � blood levels of simvastatinINHIBITORS.
and its active metabolite. Partially inhibits
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CYP2D6 enzyme system; may � metabolism ● Inform patient that ranolazine may cause
changes in the ECG. Patient should informand increase effects of tricyclic antidepres-
health care professional if they have a person-sants and antipsychotics, dosage adjustments
al or family history of QTc prolongation, con-may be necessary. Inhibits P-glycoprotein (P-
genital long QT syndrome, or proarrhythmicgp) which may lead to � digoxin levels; dos-
conditions such as hypokalemia.age adjustment may be required.

● Advise patient to consult health care profes-Route/Dosage
sional prior to taking other Rx, OTC, or her-PO (Adults): 500 mg twice daily initially, may
bal products.be increased to 1000 mg twice daily.

Evaluation/Desired OutcomesAvailability
● Decrease in frequency of angina attacks.Extended-release tablet: 500 mg.

NURSING IMPLICATIONS rasagiline (raza-ji-leen)
AzilectAssessment

● Assess location, duration, intensity, and pre- Classification
cipitating factors of anginal pain. Therapeutic: antiparkinson agents

● Monitor ECG at baseline and periodically dur- Pharmacologic: monoamine oxidase type
ing therapy to evaluate effects on QT interval. B inhibitors

● Lab Test Considerations: May cause �
Pregnancy Category Cserum creatinine. Usually has a rapid onset,

but does not progress during therapy and is
Indicationsreversible with discontinuation of ranolazine.
Parkinson’s disease (monotherapy and adjunc-

● May cause transient eosinophilia.
tive to levodopa).

● May cause small mean � in hematocrit. R
ActionPotential Nursing Diagnoses
Irreversibly inactivates monoamine oxidaseIneffective tissue perfusion (Indications, Indi-
(MAO) by binding to it at type B (brain sites);cations)
inactivation of MAO leads to increased amountsActivity intolerance (Indications)
of dopamine available in the CNS. Differs from

Implementation selegiline by its nonamphetamine characteris-
● Ranolazine should be used in combination tics. Therapeutic Effects: Improvement in

with amlodipine, beta blockers, or nitrates. symptoms of Parkinson’s disease, allowing in-
● Do not administer with grapefruit juice or crease in function.

grapefruit products. Pharmacokinetics
● PO: May be administered without regard to Absorption: 36% absorbed following oral ad-food. Tablets should be swallowed whole; do ministration.not crush, break, or chew. Distribution: Readily crosses the blood-brain
Patient/Family Teaching barrier.
● Instruct patient to take ranolazine as direct- Metabolism and Excretion: Extensively me-

ed. If a dose is missed, take the usual dose at tabolized by the liver (CYP1A2 enzyme) to an in-
the next scheduled time; do not double doses. active metabolite); less than 1% excreted in
Explain to patient that ranolazine is used for urine.
chronic therapy and will not help an acute an- Half-life: 1.3 hr; does not correlate with dura-

tion of MAO-B inhibition.gina episode.
● Advise patient to avoid grapefruit juice and

TIME/ACTION PROFILEgrapefruit products when taking ranolazine.
● May cause dizziness and light-headedness. ROUTE ONSET PEAK DURATION

Caution patient to avoid driving and other ac-
PO rapid 1 hr 40 days*tivities requiring alertness until response to

medication is known. *Recovery of MAO-B function.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Contraindications/Precautions pertensive crisis may also occur when rasagiline
Contraindicated in: Hypersensitivity; Concur- is used with other MAO inhibitors; allow at
rent meperidine, tramadol, propoxyphene, least 14 days between usage.
methadone, sympathomimetic amines, dextro- Drug-Natural Products: Risk of toxicity is �
methorphan, mirtazapine, cyclobenzaprine, co- with St. John’s wort.
caine or St. John’s wort; Moderate to severe he- Drug-Food: Ingestion of tyramine-rich
patic impairment; Elective surgery requiring foods or beverages may result in life-threat-
general anesthesia; allow 14 days after discon- ening hypertensive crisis.
tinuation; Pheochromocytoma. Route/Dosage
Use Cautiously in: Mild hepatic impairment PO (Adults): Monotherapy—1 mg daily; ad-
(� blood levels); OB: Pregnancy and lactation, junct therapy—0.5 mg daily, may be increased
use only if maternal benefit outweighs fetal risk; to 1 mg daily; concurrent ciprofloxacin or
may inhibit lactation; Pedi: Safety in children has other CYP1A2 inhibitors—0.5 mg daily.
not been established.

Hepatic Impairment
Adverse Reactions/Side Effects PO (Adults): Mild hepatic impairment—1
CNS: depression, dizziness, hallucinations, mal- mg daily; adjunct therapy—0.5 mg daily, may
aise, vertigo. EENT: conjunctivitis, rhinitis. be increased to 1 mg daily.
Resp: asthma. CV: chest pain, postural hypo-

Availabilitytension (may � levodopa-induced hypoten-
Tablets: 0.5 mg, 1 mg.sion), syncope. GI: anorexia, dizziness, dyspep-

sia, gastroenteritis, vomiting. GU: albuminuria,
NURSING IMPLICATIONS� libido. Derm: alopecia, ecchymosis, �

melanoma risk, rash. Endo: weight loss. He- Assessment
mat: leukopenia. MS: arthralgia, arthritis, neck

● Assess signs and symptoms of Parkinson’s
pain. Neuro: dyskinesia (may � levodopa-in- disease (tremor, muscle weakness and rigidi-
duced dyskinesia), paresthesia. Misc: allergic ty, ataxic gait) prior to and during therapy.
reactions, flu-like syndrome, � fall risk, fever.

● Monitor blood pressure periodically during
therapy.Interactions

● Assess skin for melanomas periodically dur-Drug-Drug: ciprofloxacin and other inhibi-
ing therapy.tors of the CYP1A2 enzyme � rasagiline lev-

● Lab Test Considerations: May cause al-els; dose adjustment is recommended. Meperi-
buminuria, leukopenia, and abnormal liverdine has resulted in life-threatening reactions
function tests.when used with other MAO inhibitors; wait at

● Toxicity and Overdose: Concurrent in-least 14 days after discontinuation of rasagiline
gestion of tyramine-rich foods and manyto initiate meperidine. Similar reactions may oc-
medications may result in a life-threateningcur with tramadol, methadone, propoxy-
hypertensive crisis. Signs and symptoms ofphene; concurrent use should be avoided. Con-
hypertensive crisis include chest pain, tachy-current use with dextromethorphan may
cardia or bradycardia, severe headache, neckresult in psychosis/bizarre behavior and should
stiffness or soreness, nausea and vomiting,be avoided. Risk of adverse reactions in � with
sweating, photosensitivity, and enlargedmirtazapine and cyclobenzapine; concur-
pupils.rent use should be avoided. Hypertensive crisis

may occur with sympathomimetic amines in- Potential Nursing Diagnoses
cluding amphetamines, cold products, and Impaired physical mobility (Indications)
some weight loss products containing vaso- Risk for injury (Indications, Side Effects)
constrictors such as pseudoephedrine,

Implementationphenylephrine, or ephedrine; avoid concur-
● If used in combination with levodopa, a re-rent use. Risk of CNS toxicity is � with tricyclic

duction in levodopa dose may be consideredantidepressants, SSRI antidepressants,
based on individual results.NSRI antidepressants, and other MAO in-

● PO: Administer once daily.hibitors; rasagiline should be discontinued at
least 14 days prior to initiation of antidepres- Patient/Family Teaching
sants (fluoxetine should be discontinued at ● Instruct patient to take rasagiline as directed.
least 5 weeks prior to rasagiline therapy). Hy- Missed doses should be omitted and next
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Indicationsdose taken at usual time the following day. Do
Initial management of increased uric acid levelsnot double doses.
in children with leukemia, lymphoma or other● Caution patient to avoid alcohol, CNS depres-
malignancies who are being treated with anti-sants, and foods or beverages containing tyra-
neoplastics which are expected to produce hy-mine (see Appendix L) during and for at least
peruricemia.2 wk after therapy has been discontinued;

they may precipitate a hypertensive crisis. Action
Contact health care professional immediately An enzyme which promotes the conversion of
if symptoms of hypertensive crisis develop. uric acid to allantoin, an inactive, water-soluble

● Instruct patient to consult health care profes- compound. Produced by recombinant DNA
sional before taking any Rx, OTC, or herbal technology. Therapeutic Effects: Decreased
products. Caution patient to avoid use of St. sequelae of hyperuricemia (nephropathy, ar-
John’s Wort and the analgesics meperidine, thropathy).
propoxyphene, tramadol, or methadone dur-

Pharmacokineticsing therapy.
Absorption: IV administration results in com-

● Caution patient to avoid elective surgery re-
plete bioavailability.quiring general anesthesia, cocaine, or local
Distribution: Unknown.anesthesia containing sympathomimetic va-
Metabolism and Excretion: Unknown.soconstrictors within 14 days of discontinu-
Half-life: 18 hr.ing rasagiline. If surgery is necessary sooner,

benzodiazepines, mivacurium, rapacuroni- TIME/ACTION PROFILE (decrease in uric
um, fentanyl, morphine, and codeine may be acid)
used cautiously.

● May cause dizziness or drowsiness. Caution ROUTE ONSET PEAK DURATION Rpatient to avoid driving and other activities re- IV rapid unknown 4–24 hr
quiring alertness until response to medica-

Contraindications/Precautionstion is known.
Contraindicated in: G6–PD deficiency; Previ-● Caution patient to change positions slowly to
ous allergic reaction, hemolysis or methemo-minimize orthostatic hypotension. Geriatric
globinemia from rasburicase; Lactation.patients are at increased risk for this side
Use Cautiously in: OB: Pregnancy (use only ifeffect.
clearly needed).● Advise patient to monitor for melanomas fre-

quently and on a regular basis. Adverse Reactions/Side Effects
● Advise patient to notify health care profes- CNS: headache. Resp: respiratory distress. GI:

sional immediately if severe headache, neck abdominal pain, constipation, diarrhea, nausea,
stiffness, heart racing or palpitations, occur. vomiting, mucositis. Derm: rash. Hemat: HE-

MOLYSIS, METHEMOGLOBINEMIA, neutropenia. Misc:Evaluation/Desired Outcomes
hypersensitivity reactions including ANAPHYLAXIS,● Improvement in symptoms of Parkinson’s
fever, sepsis.disease, allowing increase in function.

Interactions
Drug-Drug: None known.rasburicase (ras-byoor-i-case)
Route/DosageElitek
IV (Children): 0.15 or 0.2 mg/kg daily as aClassification
single dose for 5 days.Therapeutic: antigout agents, antihyperuri-

cemics Availability
Pharmacologic: enzymes lyophilized powder for reconstitution: 1.5

mg/vial in cartons of 3 vials with specific dilu-Pregnancy Category C
entRx.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family TeachingNURSING IMPLICATIONS
● Inform patient and family of purpose of ras-

Assessment buricase infusion.
● Monitor patients for signs of allergic reac-

Evaluation/Desired Outcomestions and anaphylaxis (chest pain, dyspnea,
● Decrease in plasma uric acid levels in pediat-hypotension, urticaria). If these signs occur,

ric patients receiving antineoplastics expect-rasburicase should be immediately and per-
ed to result in tumor lysis and subsequent ele-manently discontinued.
vation of plasma uric acid levels.

● Lab Test Considerations: Monitor pa-
tients for hemolysis. Screen patients at higher
risk for G6PD deficiency (patients of African repaglinide (re-pag-gli-nide)
American or Mediterranean ancestry) prior

�Gluconorm, Prandinto therapy. If hemolysis occurs, discontinue
Classificationand do not restart rasburicase.
Therapeutic: antidiabetics● Monitor patients for methemoglobinemia.
Pharmacologic: meglitinidesDiscontinue rasburicase and do not restart in

patients who develop methemoglobinemia. Pregnancy Category C
● May cause spuriously low uric acid levels in

blood samples left at room temperature. Col- Indications
lect blood for uric acid levels in pre-chilled Type 2 diabetes mellitus, with diet and exercise;
tubes containing heparin and immediately may be used with metformin, rosigliazone, or
immerse and maintain in an ice water bath. pioglitazone.
Uric acid must be analyzed in plasma. Plasma

Actionsamples must be assayed within 4 hr of col-
Stimulates the release of insulin from pancreaticlection.
beta cells by closing potassium channels, which

Potential Nursing Diagnoses results in the opening of calcium channels in
Deficient knowledge, related to medication reg- beta cells. This is followed by release of insulin.
imen (Patient/Family Teaching) Therapeutic Effects: Lowering of blood glu-

cose levels.Implementation
● Chemotherapy is initiated 4–24 hr after first Pharmacokinetics

dose of rasburicase. Absorption: Well absorbed (56%) following
IV Administration oral administration.

Distribution: Unknown.● Intermittent Infusion: Determine number
Protein Binding: >98%.of vials of rasburicase needed based on pa-
Metabolism and Excretion: Mostly metabo-tient’s weight and dose/kg. Diluent: Recon-
lized by the liver; metabolites are excreted pri-stitute in diluent provided. Add 1 ml of diluent
marily in feces.provided to each vial and mix by swirling very
Half-life: 1 hr.gently. Do not shake or vortex. Solution

should be clear and colorless. Do not use so- TIME/ACTION PROFILE
lutions that are discolored or contain particu-
late matter. Concentration: Remove dose ROUTE ONSET PEAK DURATION
from reconstituted vials and inject into infu-

PO within 30 min 60–90 min <4 hr
sion bag of 0.9% NaCl for a final total volume
of 50 ml. Administer within 24 hr of reconsti- Contraindications/Precautions
tution. Store reconstituted or diluted solution Contraindicated in: Hypersensitivity; Lacta-
in refrigerator for up to 24 hr. Rate: Admin- tion; Diabetic ketoacidosis; Insulin-dependent
ister over 30 min. Do not administer as a diabetes.
bolus. Use Cautiously in: Impaired liver function

● Y-Site Incompatibility: Infuse through a (longer dosing intervals may be necessary); Se-
separate line. Do not use a filter with infusion. vere renal impairment (dosage reduction rec-
If separate line is not possible, flush line with ommended); Geri: Consider age-related de-
at least 15 ml of 0.9% NaCl prior to rasburi- crease in renal/hepatic/cardiovascular
case infusion. function; OB, Pedi: Pregnancy and children
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Potential Nursing Diagnoses(safety not established; insulin recommended to
Imbalanced nutrition: more than body require-control diabetes during pregnancy).
ments (Indications)Adverse Reactions/Side Effects
Noncompliance (Patient/Family Teaching)CV: angina, chest pain. Endo: HYPOGLYCEMIA, hy-

perglycemia. Implementation
● Patients stabilized on a diabetic regimen whoInteractions

are exposed to stress, fever, trauma, infec-Drug-Drug: Ketoconazole, miconazole,
tion, or surgery may require administrationgemofibrozil, itraconazole, and erythro-
of insulin. Withhold repaglinide and reinsti-mycin may � metabolism and � risk of hypo-
tute after resolution of acute episode.glycemia. Effects may also be � by NSAIDs,

● Repaglinide therapy should be temporarilyhormonal contraceptives, simvastatin, sul-
discontinued from patients requiring surgeryfonamides, chloramphenicol, warfarin,

probenecid, MAO inhibitors, and beta involving restricted intake of food and fluids.
blockers. Effects may be � by corticoste- ● There is no fixed dose of repaglinide. Dose is
roids, phenothiazines, thyroid prepara- based on periodic monitoring of blood glu-
tions, estrogens, hormonal contracep- cose and long-term response is based on gly-
tives, phenytoin, nicotinic acid, colysated hemoglobin levels. If adequate re-
sympathomimetics, isoniazid, and calcium sponse is not achieved, metformin may be
channel blockers. added to regimen. If combination therapy is
Drug-Natural Products: Glucosamine may unsuccessful, oral hypoglycemic therapy may
worsen blood glucose control. Chromium and need to be discontinued and replaced with in-
coenzyme Q-10 may produce � hypoglyce- sulin.
mic effects.

● When replacing other oral hypoglycemic
agents, repaglinide may be started on the dayRoute/Dosage

RPO (Adults): 0.5–4 mg taken before meals following discontinuation of the other agent.
(not to exceed 16 mg/day) Monitor blood glucose closely. Discontinua-

tion of long-acting oral hypoglycemics mayRenal Impairment
require monitoring for a week or more.PO (Adults): Severe renal impairment—start

● Short-term repaglinide therapy may be usedwith 0.5 mg/day and titrate carefully.
for patients well controlled with diet experi-Availability encing transient loss of control.Tablets: 0.5 mg, 1 mg, 2 mg. Cost: 0.5 mg

● PO: Administer up to 30 min before meals.$385.64/270, 1 mg $377.70/270, 2 mg
Patients who skip a meal or add an extra meal$377.97/270.
should skip or add a dose, respectively, for
that meal.NURSING IMPLICATIONS

Patient/Family TeachingAssessment
● Instruct patient to take repaglinide before

● Observe patient for signs and symptoms of hy-
each meal, exactly as directed.poglycemic reactions (abdominal pain,

● Explain to patient that repaglinide helps con-sweating, hunger, weakness, dizziness, head-
trol hyperglycemia but does not cure diabe-ache, tremor, tachycardia, anxiety). Hypogly-
tes. Therapy is usually long term.cemia may be difficult to recognize in geriat-

● Encourage patient to follow prescribed diet,ric patients and in patients taking beta
medication, and exercise regimen to preventblockers. Hypoglycemia is more likely to oc-
hyperglycemic or hypoglycemic episodes.cur with insufficient caloric intake, following

● Review signs of hypoglycemia and hypergly-intense prolonged exercise, or when alcohol
cemia with patient. If hypoglycemia occurs,or more than one hypoglycemic agent is used.
advise patient to take a glass of orange juice● Lab Test Considerations: Monitor fasting
or 2–3 tsp of sugar, honey, or corn syrup dis-serum glucose and glycosylated hemoglobin
solved in water, and notify health care profes-periodically during therapy to evaluate effec-

tiveness. sional.

� = Canadian drug name.
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● Instruct patient in proper testing of blood glu- Classification

cose. These tests should be monitored closely Therapeutic: vaccines/immunizing agents
during periods of stress or illness and a Pharmacologic: immune globulins
health care professional notified if significant

Pregnancy Category Cchanges occur.
● Caution patient to avoid taking other Rx, OTC

Indicationsor herbal products, or alcohol during repa-
IM, IV: Administered to Rho(D)-negative pa-glinide therapy without consulting health care
tients who have been exposed to Rho(D)-posi-professional.
tive blood by: Pregnancy or delivery of a Rho(D)-● Insulin is the recommended method of con-
positive infant, Abortion of a Rho(D)-positivetrolling blood glucose during pregnancy.
fetus, Fetal-maternal hemorrhage due to amnio-Counsel female patients to use a form of con-
centesis, other obstetrical manipulative proce-traception other than oral contraceptives and
dure, or intra-abdominal trauma while carryingto notify health care professional promptly if
a Rho(D)-positive fetus, Transfusion of Rho(D)-pregnancy is planned or suspected.
positive blood or blood products to a Rho(D)-

● Advise patient to inform health care profes- negative patient. IV: Management of immune
sional of medication regimen prior to treat- thrombocytopenic purpura (ITP).
ment or surgery.

Action● Advise patient to carry a form of sugar (sugar
Prevent production of anti-Rho(D) antibodies inpackets, candy) and identification describing
Rho(D)-negative patients who were exposed todisease process and medication regimen at
Rho(D)-positive blood. Increase platelet countsall times.
in patients with ITP. Therapeutic Effects: Pre-

● Emphasize the importance of routine follow-
vention of antibody response and hemolytic dis-up exams and regular testing of blood glu-
ease of the newborn (erythroblastosis fetalis) incose and glycosylated hemoglobin.
future pregnancies of women who have con-

Evaluation/Desired Outcomes ceived a Rho(D)-positive fetus. Prevention of
● Control of blood glucose levels without the Rho(D) sensitization following transfusion acci-

appearance of hypoglycemic or hyperglyce- dent. Decreased bleeding in patients with ITP.
mic episodes. Pharmacokinetics

Absorption: Completely absorbed with IV ad-
reteplase, See THROMBOLYTIC ministration. Well absorbed from IM sites.
AGENTS. Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: approximately 25–30 days.

Rho(D) IMMUNE GLOBULIN TIME/ACTION PROFILE (blood levels)
(arr aych oh dee im-yoon ROUTE ONSET PEAK DURATION
glob-yoo-lin)

IM rapid 5–10 days unknown
IV† unknown 2 hr unknownRho(D) immune globulin stan-

dard dose IM †When given for ITP, platelet counts start to rise in 1–2
HyperRHO S/D Full Dose, days, peak after 5–7 days, and last for 30 days
RhoGAM Contraindications/Precautions

Contraindicated in: Prior hypersensitivity re-Rho(D) immune globulin micro-
action to human immune globulin; Rho(D)- ordose IM
Du-positive patients.HyperRHO S/D Mini-Dose, MI-
Use Cautiously in: ITP patients with pre-exist-CRhoGAM, Mini-Gamulin R
ing anemia (decrease dose if Hgb <10 g/dl).

Rho(D) immune globulin IV May also cause disseminated intravascular co-
WinRho SDF agulation in ITP patients.
Rho(D) immune globulin micro- Adverse Reactions/Side Effects
dose IM, IV CNS: dizziness, headache. CV: hypertension,
Rhophylac hypotension. Derm: rash. GI: diarrhea, nausea,
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vomiting. Hemat: ITP— anemia, intravascular Following Amniocentesis or Chorionic Vil-
hemolysis. MS: arthralgia, myalgia. Local: pain lus Sampling
at injection site. Misc: fever. IM, IV (Adults): WinRho SDF (before 34 wk

gestation)—1500 IU (300 mcg) immediately;Interactions
repeat q 12 wk during pregnancy. Rhophylac—Drug-Drug: May decrease antibody response
1500 IU (300 mcg) within 72 hr of procedure.to some live-virus vaccines (measles,

mumps, rubella). Termination of Pregnancy, Amniocentesis,
or Any Other ManipulationRoute/Dosage
IM, IV (Adults): WinRho SDF—600 IU (120Rho(D) Immune Globulin (for IM use only) mcg) within 72 hr after event.

Following Delivery
Large Fetal-Maternal Hemorrhage/Transfu-

IM (Adults): HyperRHO S/D Full Dose, Rho- sion Accident
GAM—1 vial standard dose (300 mcg) within

IM (Adults): WinRho SDF—6000 IU (120072 hr of delivery.
mcg) q 12 hr until total dose is given (total dose

Before Delivery determined by amount of blood loss/hemor-
rhage).IM (Adults): HyperRHO S/D Full Dose, Rho-
IV (Adults): 3000 IU (600 mcg) q 8 hr until to-GAM—1 vial standard dose (300 mcg) at 26–
tal dose is given (total dose determined by28 wk.
amount of blood loss/hemorrhage).

Termination of Pregnancy (<13 wk Ges-
Immune Thrombocytopenic Purpuratation)
IV (Adults and Children): WinRho SDF, Rho-IM (Adults): HyperRHO S/D Mini-Dose, MI-
phylac—50 mcg (250 IU)/kg initially (if HgbCRhoGAM—1 vial of microdose (50 mcg) with-
<10 g/dl, � dose to 25–40 mcg [125–200in 72 hr.
IU]/kg); further dosing/frequency determined R

Termination of Pregnancy (>13 wk Ges- by clinical response (range 25–60 mcg [125–
tation) 300 IU]/kg). Each dose may be given as a single

dose or in 2 divided doses on separate days.IM (Adults): RhoGAM—1 vial standard dose
(300 mcg) within 72 hr. Availability
Large Fetal-Maternal Hemorrhage (>15 ml) Rho(D) Immune Globulin (for IM Use)

Injection: 50 mcg/vial (microdose - MICRho-IM (Adults): RhoGAM—20 mcg/ml of
GAM, HyperRHO S/D Mini-Dose), 300 mcg/vialRho(D)-positive fetal RBCs.
(standard dose—RhoGAM, HyperRHO S/D Full

Transfusion Accident Dose).
IM (Adults): HyperRHO S/D Full Dose, Rho- Rho(D) Immune Globulin Intravenous
GAM—(Volume of Rh-positive blood adminis- (for IM or IV Use)
tered × Hct of donor blood)/15 = number of Injection: 600 IU (120 mcg)/vial, 1500 IU
vials of standard dose (300 mcg) preparation (300 mcg)/vial, 2500 IU (500 mcg)/vial, 5000
(round to next whole number of vials). IU (1000 mcg)/vial, 15000 IU (3000 mcg)/vial.

Prefilled syringes: 1500 IU (300 mcg/2 ml).Rho(D) Immune Globulin IV (for IM or IV
Use) NURSING IMPLICATIONS
Following Delivery

AssessmentIM, IV (Adults): WinRho SDF—600 IU (120
● IV: Assess vital signs periodically during ther-mcg) within 72 hr of delivery. Rhophylac—

apy in patients receiving IV Rho(D) immune1500 IU (300 mcg) within 72 hr of delivery.
globulin.

Prior to Delivery ● ITP: Monitor patient for signs and symptoms
IM, IV (Adults): WinRho SDF, Rhophylac— of intravascular hemolysis (IVH) (back pain,
1500 IU (300 mcg) at 28 wk; if initiated earlier shaking chills, fever, hemoglobinuria), ane-
in pregnancy, repeat q 12 wk. mia, and renal insufficiency. If transfusions

� = Canadian drug name.
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Patient/Family Teachingare required, use Rho(D) negative packed red
● Pregnancy: Explain to patient that the pur-blood cells to prevent exacerbation of IVH.

● Lab Test Considerations: Pregnancy: pose of this medication is to protect future
Type and crossmatch of mother and new- Rho(D)-positive infants.
born’s cord blood must be performed to de- ● ITP: Explain purpose of medication to pa-
termine need for medication. Mother must be tient.
Rho(D)-negative and Du-negative. Infant must Evaluation/Desired Outcomesbe Rho(D)-positive. If there is doubt regard-

● Prevention of erythroblastosis fetalis in futureing infant’s blood type or if father is Rho(D)-
Rho(D)-positive infants.positive, medication should be given.

● Prevention of Rho(D) sensitization following
● An infant born to a woman treated with

incompatible transfusion.Rho(D) immune globulin antepartum may
● Decreased bleeding episodes in patients withhave a weakly positive direct Coombs’ test re-

ITP.sult on cord or infant blood.
● ITP: Monitor platelet counts, RBC counts, he-

moglobin, and reticulocyte levels to deter- ribavirin (rye-ba-vye-rin)mine effectiveness of therapy. Copegus, Rebetol, Virazole
Potential Nursing Diagnoses

ClassificationDeficient knowledge, related to medication reg-
Therapeutic: antiviralsimen (Patient/Family Teaching) Pharmacologic: nucleoside analogues

Implementation
Pregnancy Category X● Do not give to infant, to Rho(D)-positive indi-

vidual, or to Rho(D)-negative individual pre-
Indicationsviously sensitized to the Rho(D) antigen. How-
Inhaln: Treatment of severe lower respiratoryever, there is no more risk than when given to
tract infections caused by the respiratory syncy-a woman who is not sensitized. When in
tial virus (RSV) in infants and young children.doubt, administer Rho(D) immune globulin.

● Do not confuse IM and IV formulations. Rh PO: Rebetol—with interferon alfa-2b (Intron
immune globulin for IV administration is la- A) or peginterferon alfa-2b (PEG-Intron) in the
beled ‘Rh Immune Globulin Intravenous.’ Rh treatment of chronic hepatitis C in patients who
Immune Globulin Intravenous may be given have failed previous therapy. PO: Copegus—
IM; however, Rh Immune Globulin (micro- with peginterferon alfa-2a (Pegasys) in the
dose and standard dose) is for IM use only treatment of chronic hepatitis C in patients who
and cannot be given IV. have failed previous therapy. Unlabeled uses:

● When using prefilled syringes, allow solution Early (within 24 hr of symptoms) secondary
to reach room temperature before adminis- treatment of influenza A or B in young adults.
tration.

Action
● IM: Reconstitute Rho(D) immune globulin IV

Inhibits viral DNA and RNA synthesis and subse-for IM use immediately before use with 1.25
quent replication. Must be phosphorylated in-ml of 0.9% NaCl. Inject diluent onto inside
tracellularly to be active. Therapeutic Effects:wall of vial and wet pellet by gently swirling
Inhaln: Virustatic action. PO: Decreased pro-until dissolved. Do not shake.
gression and sequelae of chronic hepatitis C.● Administer into the deltoid muscle. Dose

should be given within 3 hr but may be given Pharmacokinetics
up to 72 hr after delivery, miscarriage, abor- Absorption: Systemic absorption occurs fol-
tion, or transfusion. lowing nasal and oral inhalation. Rapidly and
IV Administration extensively absorbed following oral administra-

tion, but undergoes first-pass hepatic metabo-● Direct IV: Reconstitute Rho(D) immune
lism (64% bioavailability).globulin IV for IV administration immediately
Distribution: 70% of inhaled drug is depositedbefore use with 2.5 ml of 0.9% NaCl. Inject
in the respiratory tract. Appears to concentratediluent onto inside wall of vial and wet pellet
in the respiratory tract and red blood cells. En-by gently swirling until dissolved. Do not

shake. Rate: Administer over 3–5 min. ters breast milk.
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InteractionsMetabolism and Excretion: Eliminated from
Drug-Drug: Oral. May � the antiretroviral ac-the respiratory tract by distribution across
tion of stavidine and zidovudine. May � he-membranes, macrophages, and ciliary motion.
matologic toxicity of zidovudine. May �Metabolized primarily by the liver; metabolites
blood levels and risk of toxicity of didanosine.are renally excreted.
Although used together in the management ofHalf-life: Inhaln—9.5 hr (40 days in RBCs);
hepatitis, concurrent use with interferon al-oral—43.6 hr (single dose); 12 days (multiple
pha 2b � risk of hemolytic anemia.dose).
Route/Dosage

TIME/ACTION PROFILE (blood levels) Inhaln (Infants and Young Children): 300
ml of 20 mg/ml solution delivered via mist for

ROUTE ONSET PEAK DURATION 12–18 hr/day.
Inhaln unknown end of unknown

Rebetol (with interferon alfa-2b or peginter-inhaln
feron alfa-2b)PO unknown 1.7–3 hr 12 hr

PO (Adults >75 kg): 600 mg in the morning,
Contraindications/Precautions then 600 mg in the evening for 6 mo.
Contraindicated in: Hypersensitivity; Inhala- PO (Adults ≤75 kg and Children >61 kg):
tion Patients receiving mechanically assisted 400 mg in the morning, then 600 mg in the eve-
ventilation; Oral OB: Pregnancy or lactation; ning for 6 mo.
OB: Male partners of pregnant patients; CCr <50 PO (Children 50–61 kg): 400 mg in the

morning and evening.ml/min; Significant/unstable cardiovascular dis-
PO (Children 37–49 kg): 200 mg in theease; Hemoglobinopathies; Autoimmune hepa-
morning and 400 mg in the evening.titis or hepatic decompensation before/during
PO (Children 25–36 kg): 200 mg in thetreatment (for combined therapy with interfer-
morning and evening. Ron alfa-2b or peginterferon alfa-2a); Concur-

rent use of didanosine, stavudine or zidovudine. Copegus—viral genotype 1 or 4 (with pegin-
Use Cautiously in: PO: Sarcoidosis (may ex- terferon alfa-2a)
acerbate condition; Anemia (dose reduction/ PO (Adults ≥75 kg): 600 mg twice daily for 48
discontinuation may be required); Any pre-ex- wk.
isting cardiac disease; OB: Patients with child- PO (Adults <75 kg): 500 mg twice daily for 48
bearing potential. wk.

Adverse Reactions/Side Effects Copegus—viral genotype 2 or 4 (with pegin-
Inhalation CNS: dizziness, faintness. EENT: terferon alfa-2a)
blurred vision, conjunctivitis, erythema of the PO (Adults): 400 mg twice daily for 24 wk.
eyelids, ocular irritation, photosensitivity. CV: Availability
CARDIAC ARREST, hypotension. Derm: rash. He- Powder for reconstitution for aerosol use:
mat: hemolytic anemia (with interferon alpha 6 g/vial. Capsules (Rebetol): 200 mg. Tab-
2b), reticulocytosis. lets (Copegus): 200 mg, 400 mg. In combi-
Oral (may reflect combination with interferon). nation with: Rebetrol with interferon alfa-2b
CNS: emotional lability (� in children), fatigue (Intron A) as combination therapy for chronic
(� in children), impaired concentration (� in hepatitis C (Rebetron). See Appendix B; Cope-
children), insomnia (� in children), iritability gus is intended for combined therapy with pegy-
(� in children). EENT: dry mouth. Resp: lated interferon alfa-2a (Pegasys).
dyspnea (� in children). GI: anorexia (� in

NURSING IMPLICATIONSchildren), dyspepsia (� in children), vomiting
(� in children). Hemat: hemolytic anemia. Assessment
Derm: pruritus (� in children). MS: arthral- ● RSV: Assess patient for infection (vital signs,
gia (� in children). Misc: fever (� in chil- sputum, WBC) at beginning and during
dren). therapy.

� = Canadian drug name.
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● Obtain specimens for culture and sensitivity ● Ribavirin aerosol should be administered us-
prior to initiating therapy. First dose may be ing the Viratek SPAG model SPAG-2 only. Do
given before receiving results not administer via other aerosol-generating

● Assess respiratory (lung sounds, quality and devices. Usually administered using an infant
rate of respirations) and fluid status prior to oxygen hood attached to the SPAG-2 aerosol
and frequently throughout therapy. generator. Administration by face mask may

● Chronic Hepatitis C: Monitor symptoms of be used if the oxygen hood cannot be used.
hepatitis during therapy. ● Reconstitute ribavirin 6-g vial with preserva-

● Assess patient for signs of depression during tive-free sterile water for injection or inhala-
therapy. tion. Transfer to clean, sterilized Erlenmeyer

● Assess patient for cardiovascular disorders flask of the SPAG-2 reservoir and dilute to a fi-
(pulse, blood pressure, chest pain). May nal volume of 300 ml. This recommended
cause myocardial infarction concentration (20 mg/ml) in the reservoir

● Assess patients for signs of colitis (abdominal provides a concentration of aerosol ribavirin
pain, bloody diarrhea, fever) and pancreatitis of 190 mcg/liter of air over a 12-hr period.(nausea, vomiting, abdominal pain) during Solution should be discarded and replacedtherapy. Discontinue therapy if these occur;

every 24 hr.may be fatal
● Aerosol treatments should be administered

● Assess pulmonary status (lung sounds, respi-
continuously 12–18 hr/day for 3–7 days.rations) periodically during therapy. May re-

● PO: Administer with food. Capsules shouldquire discontinuation.
be swallowed whole; do not open, crush, or

● Lab Test Considerations: Chronic Hep-
chew.atitis C: Monitor CBC with differential and

platelet count prior to initiation, at week 2, Patient/Family Teaching
and week 4, and regularly during therapy. If ● RSV: Explain the purpose and route of treat-
hemoglobin <10 g/dl in patients with no his- ment to the patient and parents.
tory of cardiac disease or � more than 2 g/dl

● Inform patient and parents that ribavirin may
in any 4 wk treatment period in patients with cause blurred vision and photosensitivity.
history of stable cardiac disease, decrease ri-

● Chronic Hepatitis C: Instruct patient to take
bavirin dose to 600 mg (200 mg in AM and ribavirin for the full course of therapy Em-
400 mg in PM). If hemoglobin <8.5 g/dl in phasize the importance of routine lab test topatients with no history of cardiac disease or monitor for side effects.<12 g/dl despite dose reduction in patients

● Advise patient to brush teeth twice daily, havewith history of stable cardiac disease, discon-
regular dental examinations, and rinse mouthtinue combination therapy permanently.
thoroughly after vomiting to prevent dental

● Monitor liver function tests and thyroid stim-
and periodontal disorders.ulating hormone prior to and periodically

● Inform patient about teratogenic effects of ri-during therapy.
bavirin. Instruct women with childbearing● OB: Monitor pregnancy tests prior to, month-
potential, and men, to use 2 forms of effectively during and for 6 mo following discontinua-
contraception during and for at least 6 motion of therapy in women of childbearing age.
following conclusion of therapy. Men mustRibavarin should be started following a nega-
use a condom.tive pregnancy test.

● May cause dizziness. Caution patient to avoid● May cause � serum bilirubin and uric acid
levels. driving or other activities requiring alertness

until response to medication is known.Potential Nursing Diagnoses
● Inform patient that ribavirin may not reduceRisk for infection (Indications, Side Effects)

the risk of transmission of HCV to others orImpaired gas exchange (Indications)
prevent cirrhosis, liver failure, or liverImplementation cancer.Inhaln: Infants requiring assisted ventilation

Evaluation/Desired Outcomesshould be suctioned every 1–2 hr and pulmo-
● Resolution of the signs and symptoms of RSV.nary pressures monitored every 2–4 hr.
● Decreased progression and sequelae of● Ribavirin treatment should begin within the

first 3 days of RSV infection to be effective. chronic hepatitis C.
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hemolysis, neutropenia, thrombocytopenia.rifabutin (riff-a-byoo-tin) MS: arthralgia, myositis. Misc: brown-orangeMycobutin discoloration of body fluids, flu-like syndrome.
Classification Interactions
Therapeutic: agents for atypical mycobac- Drug-Drug: Increases metabolism and mayterium

decrease the effectiveness of other drugs, in-
cluding amprenavir, efavirenz, indinavir,Pregnancy Category B
nelfinavir, nevirapine, saquinavir, (dosage
adjustment may be necessary), delavirdine,Indications
(concurrent use should be avoided), cortico-Prevention of disseminated Mycobacterium av-
steroids, disopyramide, quinidine, opioidium complex (MAC) disease in patients with ad-
analgesics, oral hypoglycemic agents, war-vanced HIV infection. Unlabeled uses: Treat-
farin, estrogens, estrogen-containing con-ment of Helicobacter pylori ulcer disease
traceptives, phenytoin, verapamil, flu-which has failed on other regimens (with panto-
conazole, quinidine, tocainide,prazole and amoxicillin).
theophylline, zidovudine, and chloram-Action
phenicol. Ritonavir increases blood levels ofAppears to inhibit DNA-dependent RNA poly-
rifabutin (concurrent use is contraindicated),merase in susceptible organisms. Therapeutic
similar effects occur with efavirenz and nevi-Effects: Antimycobacterial action against sus-
rapine.ceptible organisms. Spectrum: Active against

M. avium and most strains of M. tuberculosis. Route/Dosage
PO (Adults): 300 mg once daily. If GI upset oc-Pharmacokinetics
curs, may give as 150 mg twice daily with food.Absorption: Well absorbed following oral ad-
H. pylori—300 mg/day (unlabeled).ministration (50–85%). Absorption is de-

Rcreased in HIV-positive patients (20%). Availability
Distribution: Widely distributed to body tis- Capsules: 150 mg.
sues and fluids.
Metabolism and Excretion: Mostly metabo- NURSING IMPLICATIONS
lized by the liver; <5% excreted unchanged by

Assessmentthe kidneys.
● Monitor patient for signs of active tuberculo-Half-life: 45 hr.

sis (purified protein derivative [PPD], chest
TIME/ACTION PROFILE (blood levels) x-ray, sputum culture, blood culture, urine

culture, biopsy of suspicious lymph nodes)
ROUTE ONSET PEAK DURATION prior to and throughout therapy. Rifabutin
PO rapid 2–4 hr 24 hr must not be administered to patients with ac-

tive tuberculosis.
Contraindications/Precautions

● Lab Test Considerations: Monitor CBC
Contraindicated in: Hypersensitivity. Cross- periodically throughout therapy. May cause
sensitivity with other rifamycins (rifampin) may neutropenia and thrombocytopenia.
occur; Active tuberculosis; Concurrent ritonavir

Potential Nursing Diagnosesor delavirdine.
Risk for infection (Indications)Use Cautiously in: Pregnancy, lactation, or
Noncompliance (Patient/Family Teaching)children (safety not established).
ImplementationAdverse Reactions/Side Effects
● Do not confuse rifabutin with rifampin.EENT: brown-orange discoloration of tears, oc-
● PO: May be administered without regard toular disturbances. Resp: dyspnea. CV: chest

meals. High-fat meals slow rate but not extentpain, chest pressure. GI: brown-orange discol-
of absorption. May be mixed with foods suchoration of saliva, altered taste, drug-induced
as applesauce. If GI upset occurs, administerhepatitis. GU: brown-orange discoloration of

urine. Derm: rash, skin discoloration. Hemat: with food.

� = Canadian drug name.
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Patient/Family Teaching notable for activity against: Mycobacterium
● Advise patient to take medication exactly as spp, Staphylococcus aureus, H. influenzae,

directed. Do not skip doses or double up on Legionella pneumophila, Neisseria meningi-
missed doses. Emphasize the importance of tidis.
continuing therapy even if asymptomatic. Pharmacokinetics

● Advise patient to notify health care profes- Absorption: Well absorbed following oral ad-
sional promptly if signs and symptoms of neu- ministration.
tropenia (sore throat, fever, signs of infec- Distribution: Widely distributed; enters CSF.
tion), thrombocytopenia (unusual bleeding Crosses placenta; enters breast milk.
or bruising), or hepatitis (yellow eyes and Metabolism and Excretion: Mostly metabo-
skin, nausea, vomiting, anorexia, unusual lized by the liver; 60% eliminated in feces via bil-
tiredness, weakness) occur. iary elimination.

● Caution patient to avoid the use of alcohol Half-life: 3 hr.
during this therapy, because this may in-
crease the risk of hepatotoxicity. TIME/ACTION PROFILE (blood levels)

● Instruct patient to report symptoms of myosi-
ROUTE ONSET PEAK DURATIONtis (myalgia, arthralgia) or uveitis (intraocu-

lar inflammation) to health care professional PO rapid 2–4 hr 12–24 hr
promptly. IV rapid end of in- 12–24 hr

fusion● Inform patient that saliva, sputum, sweat,
tears, urine, and feces may become red-or-

Contraindications/Precautionsange to red-brown and that soft contact
Contraindicated in: Hypersensitivity; Concur-lenses may become permanently discolored.
rent indinavir, nelfinavir, pyrazinamide, or sa-

● Advise patient that this medication has terato-
quinavir.genic properties and may decrease the effec-
Use Cautiously in: History of liver disease;tiveness of oral contraceptives. Counsel pa-
Concurrent use of other hepatotoxic agents;tient to use a nonhormonal form of
Pregnancy or lactation.contraception throughout therapy.

● Emphasize the importance of regular follow- Adverse Reactions/Side Effects
up exams to monitor progress and to check CNS: ataxia, confusion, drowsiness, fatigue,
for side effects. headache, weakness. EENT: red discoloration

of tears. GI: abdominal pain, diarrhea, flatu-Evaluation/Desired Outcomes
lence, heartburn, nausea, vomiting, drug-in-● Prevention of disseminated MAC in patients
duced hepatitis, red discoloration of saliva. GU:with advanced HIV infection.
red discoloration of urine. Hemat: hemolytic
anemia, thrombocytopenia. MS: arthralgia,
myalgia. Misc: red discoloration of all bodyrifampin (rif-am-pin)
fluids, flu-like syndrome.Rifadin, Rimactane, �Rofact
InteractionsClassification
Drug-Drug: � risk of hepatotoxicity with oth-Therapeutic: antituberculars

Pharmacologic: rifamycins er hepatotoxic agents, including alcohol,
ketoconazole isoniazid, pyrazinamide

Pregnancy Category C (concurrent use with pyrazinamide may re-
sult in potentially fatal hepatotoxicity and should

Indications be avoided). Rifampin significantly � blood
Active tuberculosis (with other agents). Elimi- levels of delavirdine, indinavir, nelfinavir,
nation of meningococcal carriers. Unlabeled and saquinavir; concurrent use is contraindi-
uses: Prevention of disease caused by Haemo- cated. Rifampin stimulates liver enzymes, which
philus influenzae type B in close contacts. may � metabolism and � effectiveness of oth-

er drugs, including ritonavir, nevirapine, andAction
efavirenz (dosage adjustment may be neces-Inhibits RNA synthesis by blocking RNA tran-
sary), corticosteroids, disopyramide, quin-scription in susceptible organisms. Therapeu-
idine, opioid analgesics, oral hypoglyce-tic Effects: Bactericidal action against suscepti-

ble organisms. Spectrum: Broad spectrum mic agents, warfarin, estrogens,
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phenytoin, verapamil, fluconazole, keto- ● May interfere with methods for determining
conazole, itraconazole, quinidine, tocain- serum folate and vitamin B levels and with
ide, theophylline, chloramphenicol, and urine tests based on color reaction.
hormonal contraceptive agents. ● May delay hepatic uptake and excretion of

sulfobromophthalein (SBP) during SBP up-Route/Dosage
take and excretion tests; perform test prior to

Tuberculosis daily dose of rifampin.
PO, IV (Adults): 600 mg/day or 10 mg/kg/day

Potential Nursing Diagnoses(up to 600 mg/day) single dose; may also be
Risk for infection (Indications)given 2–3 times weekly.
Noncompliance (Patient/Family Teaching)PO, IV (Children): 10–20 mg/kg/day single

dose (not to exceed 600 mg/day); may also be Implementation
given 2–3 times weekly. ● Do not confuse rifampin with rifabutin.

● PO: Administer medication on an emptyAsymptomatic Carriers of Meningo-
stomach at least 1 hr before or 2 hr aftercoccus
meals with a full glass (240 ml) of water. If GIPO, IV (Adults): 600 mg q 12 hr for 2 days.
irritation becomes a problem, may be admin-PO, IV (Children ≥1 mo): 10 mg/kg q 12 hr
istered with food. Antacids may also be takenfor 2 days.
1 hr prior to administration. Capsules may bePO (Infants <1 mo): 5 mg/kg q 12 hr for 2

days. opened and contents mixed with applesauce
or jelly for patients with difficulty swallowing.Prevention of H. influenzae Type B In-

● Pharmacist can compound a syrup for pa-fection
tients unable to swallow solids.PO (Adults): 600 mg/day for 4 days.
IV AdministrationPO (Children): 20 mg/kg/day for 4 days.

● Intermittent Infusion: Diluent: Reconsti-Availability (generic available) R
tute each 600-mg vial with 10 ml of sterile wa-Capsules: 150 mg, 300 mg. Powder for in-
ter for injection for a concentration of 60 mg/jection: 600 mg/vial. In combination with:
ml. Dilute further in 100 ml or 500 ml of D5Wisoniazid (Rifamate); isoniazid and pyrazina-
or 0.9% NaCl. Reconstituted vials are stablemide (Rifater). See Appendix B.
for 24 hr at room temperature. Infusion is

NURSING IMPLICATIONS stable at room temperature for 4 hr (in D5W
or 24 hr (in 0.9% NaCl). Concentration:Assessment Final concentration of infusion should not ex-

● Perform mycobacterial studies and suscepti- ceed 6 mg/ml. Rate: Administer solutions di-
bility tests prior to and periodically during luted in 100 ml over 30 min and solutions di-
therapy to detect possible resistance. luted in 500 ml over 3 hr.

● Assess lung sounds and character and
● Y-Site Compatibility: amiodarone, bume-amount of sputum periodically during tanide, midazolam, pantoprazole, vanco-therapy. mycin.

● Lab Test Considerations: Evaluate renal
● Y-Site Incompatibility: diltiazem.function, CBC, and urinalysis periodically and
Patient/Family Teachingduring therapy.
● Advise patient to take medication once daily● Monitor hepatic function at least monthly

(unless biweekly regimens are used), as di-during therapy. May cause � BUN, AST, ALT,
rected, and not to skip doses or double up onand serum alkaline phosphatase, bilirubin,
missed doses. Emphasize the importance ofand uric acid concentrations.
continuing therapy even after symptoms have● May cause false-positive direct Coombs’ test
subsided. Length of therapy for tuberculosisresults. May interfere with folic acid and vita-
depends on regimen being used and underly-min B assays.
ing disease states. Patients on short-term pro-● May interfere with dexamethasone suppres-
phylactic therapy should also be advised ofsion test results; discontinue rifampin 15 days

prior to test. the importance of compliance with therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action● Advise patient to notify health care profes-
Inhibits bacterial RNA synthesis by binding tosional promptly if signs and symptoms of hep-
bacterial DNA-dependent RNA polymerase.atitis (yellow eyes and skin, nausea, vomiting,
Therapeutic Effects: Decreased severity ofanorexia, unusual tiredness, weakness) or of
travelers’ diarrhea. Spectrum: Escherichiathrombocytopenia (unusual bleeding or
coli (enterotoxigenic and enteroaggregativebruising) occur.
strains).● Caution patient to avoid the use of alcohol

during this therapy, because this may in- Pharmacokinetics
crease the risk of hepatotoxicity. Absorption: Poorly absorbed (<0.4%), action

● Instruct patient to report the occurrence of is primarily in GI tract.
flu-like symptoms (fever, chills, myalgia, Distribution: 80–90% concentrated in gut.
headache) promptly. Metabolism and Excretion: Almost exclu-

● Rifampin may occasionally cause drowsiness. sively excreted unchanged in feces.
Caution patient to avoid driving or other activ- Half-life: 6 hr.
ities requiring alertness until response to

TIME/ACTION PROFILEmedication is known.
● Inform patient that saliva, sputum, sweat, ROUTE ONSET PEAK DURATION

tears, urine, and feces may become red-or-
PO unknown unknown unknownange to red-brown and that soft contact

lenses may become permanently discolored. Contraindications/Precautions
● Advise patient that this medication has terato- Contraindicated in: Hypersensitivity to rifaxi-

genic properties and may decrease the effec- min or other rifamycins; Diarrhea with fever or
tiveness of oral contraceptives. Counsel pa- bloody stools; Diarrhea caused by other infec-
tient to use a nonhormonal form of tions agents; Lactation.
contraception throughout therapy. Use Cautiously in: Pregnancy (use only bene-

● Emphasize the importance of regular follow- fits outweigh risk to fetus); Children <12 yr
up exams to monitor progress and to check (safety not established).
for side effects.

Adverse Reactions/Side Effects
Evaluation/Desired Outcomes CNS: dizziness. GI: PSEUDOMEMBRANOUS COLITIS.
● Decreased fever and night sweats.

Interactions
● Diminished cough and sputum production.

Drug-Drug: Although rifaximin induces the
● Negative sputum cultures.

CYP3A4 enzyme system, since it is not absorbed,
● Increased appetite.

drug interactions are unlikely.
● Weight gain.

Route/Dosage● Reduced fatigue.
PO (Adults and Children ≥12 yr): 200 mg● Sense of well-being in patients with tuber-
three times daily for 3 days.culosis.

● Prevention of meningococcal meningitis. Availability
● Prevention of H. influenzae type B infection. Tablets: 200 mg.

Prophylactic course is usually short-term.
NURSING IMPLICATIONS
Assessmentrifaximin (ri-fax-i-min)
● Assess frequency and consistency of stoolsXifaxan

and bowel sounds prior to and during
Classification therapy.
Therapeutic: anti-infectives

● Assess fluid and electrolyte balance and skin
Pharmacologic: rifamycins turgor for dehydration.

● Lab Test Considerations: May cause lym-Pregnancy Category C
phocytosis, monocytosis, and neutropenia.

Indications Potential Nursing Diagnoses
Travelers’ diarrhea due to noninvasive strains of Diarrhea (Indications)
Escherichia coli. Risk for deficient fluid volume (Indications)
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Implementation Distribution: 60% of absorbed dose distrib-
● PO: Administer with or without food, 3 times utes to bone.

Metabolism and Excretion: 40% of absorbeddaily for 3 days.
dose is excreted unchanged by kidneys; unab-Patient/Family Teaching
sorbed drug is excreted in feces.

● Instruct patient to take rifaximin as directed
Half-life: Initial—1.5 hr; terminal—220 hrand to complete therapy, even if feeling bet- (reflects dissociation from bone).ter. Caution patient to stop taking rifaximin if
TIME/ACTION PROFILE (effects on serumdiarrhea symptoms get worse, persist more

than 24–48 hr, or are accompanied by fever alkaline phosphatase)
or blood in the stool. Consult health care pro-

ROUTE ONSET PEAK DURATIONfessional if these occur.
PO within days 30 days up to 16 mo● May cause dizziness. Caution patient to avoid

driving and other activities requiring alert- Contraindications/Precautionsness until response to medication is known. Contraindicated in: Hypersensitivity; Hypo-
● Advise female patients to notify health care calcemia; Lactation; Severe renal impairmentprofessional if pregnant or if pregnancy is (CCr <30 ml/min).suspected. Use Cautiously in: History of upper GI disor-
Evaluation/Desired Outcomes ders; Other disturbances of bone or mineral
● Decreased severity of travelers’ diarrhea. metabolism (correct abnormalities before initi-

ating therapy); Dietary deficiencies (supple-
mental vitamin D and calcium may be re-

risedronate (riss-ed-roe-nate) quired); OB, Pedi: Pregnancy or children
Actonel (safety not established; use in pregnancy only if

potential benefit justifies potential risks).Classification RTherapeutic: bone resorption inhibitors Adverse Reactions/Side Effects
Pharmacologic: biphosphonates CNS: weakness. EENT: amblyopia, conjunctivi-

tis, dry eyes, eye pain/inflammation, tinnitus.Pregnancy Category C
CV: chest pain, edema. GI: abdominal pain, di-
arrhea, belching, colitis, constipation, dyspha-Indications gia, esophagitis, esophageal ulcer, gastric ulcer,

Prevention and treatment of postmenopausal nausea. Derm: rash. MS: arthralgia, bone pain,
and corticosteroid-induced osteoporosis. Man- leg cramps, myasthenia. Misc: flu-like syn-
agement of Paget’s disease of bone in patients drome.
who: have a serum alkaline phosphatase level of

Interactionsat least twice normal, have symptoms, are at risk
Drug-Drug: Concurrent use with NSAIDs orfor complications. Increase bone mass in men
aspirin � risk of GI irritation. Absorption iswith osteoporosis.
� by calcium supplements or antacids.

Action Drug-Food: Food decreases absorption
Inhibits bone resorption by binding to bone hy- (administer at least 30 min before breakfast).
droxyapatite, which inhibits osteoclast activity. Route/DosageTherapeutic Effects: Reversal of the progres-

PO (Adults): Postmenopausal Osteoporo-sion of osteoporosis with decreased fractures sis—5 mg once daily; taken 30 min beforeand other sequelae. Reduced bone turnover and breakfast or 35 mg once weekly; or 75 mg takenresorption; normalization of serum alkaline on two consecutive days for a total of 2 tabletsphosphatase with reduced complications of Pa- each month; Osteoporosis in Men—35 mg
get’s disease. once weekly; Glucocorticoid-induced Osteo-
Pharmacokinetics porosis—5 mg daily; Paget’s disease—30 mg
Absorption: Rapidly but poorly absorbed fol- once daily for 2 mo; taken 30 min before break-
lowing oral administration (0.63% bioavail- fast. Retreatment may be considered after 2 mo
ability). off therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability ● Advise patient to eat a balanced diet and con-
Tablets: 5 mg, 30 mg, 35mg, 75 mg. Cost: 5 sult health care professional about the need

for supplemental calcium and vitamin D.mg $272.31/90, 30 mg $1,282.24/90, 35 mg
● Encourage patient to participate in regular$90.97/4, 75 mg $97.47/2. In combination

exercise and to modify behaviors that in-with: calcium carbonate.
crease the risk of osteoporosis (stop smok-

NURSING IMPLICATIONS ing, reduce alcohol consumption).
● Advise female patients to notify health careAssessment professional if pregnancy is planned or sus-

● Osteoporosis: Assess patients via bone den- pected or if she is nursing.
sity study for low bone mass before and peri-

Evaluation/Desired Outcomesodically during therapy.
● Reversal of the progression of osteoporosis

● Paget’s disease: Assess for symptoms of Pa-
with decreased fractures and other sequelae.get’s disease (bone pain, headache, de-

● Decrease in serum alkaline phosphatase andcreased visual and auditory acuity, increased
the progression of Paget’s disease.skull size).

● Lab Test Considerations: Osteoporosis:
Assess serum calcium before and periodically risperidone (riss-per-i-done)
during therapy. Hypocalcemia and vitamin D Risperdal, Risperdal M-TAB, Ris-
deficiency should be treated before initiating perdal Consta
alendronate therapy. May cause mild, tran-

Classificationsient � of calcium and phosphate.
Therapeutic: antipsychotics, mood stabi-

● Paget’s disease: Monitor alkaline phospha- lizers
tase prior to and periodically during therapy Pharmacologic: benzisoxazoles
to monitor effectiveness of therapy.

Pregnancy Category CPotential Nursing Diagnoses
Risk for injury (Indications) Indications
Implementation Schizophrenia in adults and adolescents age
● PO: Administer first thing in the morning with 13–17 yrs. Bipolar mania (oral only) in adults

6–8 oz of plain water, 30 min prior to other and children 10–17 yrs in adults and children
medications, beverages, or food. 10–17 yrs; can be used with lithium or val-

● Calcium-, magnesium-, or aluminum-con- proate (adults only). Treatment of irritability as-
taining agents may interfere with absorption sociated with autistic disorder in children age
of risedronate and should be taken at a differ- 5–16 yrs.
ent time of day with food. Action

Patient/Family Teaching May act by antagonizing dopamine and seroto-
nin in the CNS. Therapeutic Effects: De-● Instruct patient on the importance of taking
creased symptoms of psychoses, bipolar mania,exactly as directed, first thing in the morning,
or autism.30 min prior to other medications, bever-

ages, or food. Waiting longer than 30 min will Pharmacokinetics
improve absorption. Risedronate should be Absorption: 70% after administration of tab-
taken with 6–8 oz of plain water (mineral wa- lets, solution or orally disintegrating tablets. Fol-
ter, orange juice, coffee, and other beverages lowing IM administration, small initial release
decrease absorption). If a dose is missed, of drug, followed by 3-wk lag; the rest of release
skip dose and resume the next morning; do starts at 3 wk and lasts 4–6 wk.
not double doses or take later in the day. Do Distribution: Unknown.
not discontinue without consulting health Metabolism and Excretion: Extensively me-
care professional. tabolized by the liver. Metabolism is genetically

● Caution patients to remain upright for 30 min determined; extensive metabolizers (most pa-
following dose to facilitate passage to stom- tients) convert risperidone to 9-hydroxyrisperi-
ach and minimize risk of esophageal irri- done rapidly. Poor metabolizers (6–8% of
tation. whites) convert it more slowly. The 9-hydroxy-
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risperidone is an antipsychotic compound. Ris- ists. Carbamazepine, phenytoin, rifampin,
peridone and its active metabolite are renally phenobarbital, and other enzyme inducers
eliminated. � metabolism and may � effectiveness; dose

adjustments may be necessary. Fluoxetine andHalf-life: Extensive metabolizers—3 hr for
paroxetine � blood levels and may � effects;risperidone, 21 hr for 9-hydroxyrisperidone.
dose adjustments may be necessary. ClozapinePoor metabolizers—20 hr for risperidone and
� metabolism and may � effects of risperi-30 hr for 9-hydroxyrisperidone.
done. � CNS depression may occur with other

TIME/ACTION PROFILE (clinical effects) CNS depressants, including alcohol, anti-
histamines, sedative/hypnotics, or opioid

ROUTE ONSET PEAK DURATION analgesics.
PO 1–2 wk unknown up to 6 wk† Drug-Natural Products: Kava kava, valerian
IM 3 wk 4–6 wk up to 6 wk† or chamomile can � CNS depression.
†After discontinuation Route/Dosage
Contraindications/Precautions Schizophrenia
Contraindicated in: Hypersensitivity; Lacta-

PO (Adults): 1 mg twice daily, increased by 1–tion: Discontinue drug or bottle feed.
2 mg/day no more frequently than every 24 hrsUse Cautiously in: Debilitated patients, pa-
to 4–8 mg daily.tients with renal or hepatic impairment (initial PO (Children 13–17 yrs): 0.5 mg once daily,dose reduction recommended); Underlying increased by 0.5–1.0 mg no more frequentlycardiovascular disease (may be more prone to than every 24 hr to 3 mg daily. May administerarrhythmias and hypotension); History of sei- half the daily dose twice daily if drowsinesszures; History of suicide attempt or drug abuse; persists.Diabetes or risk factors for diabetes (may wors- IM (Adults): 25 mg every 2 wk; some patientsen glucose control); Patients at risk for aspira- may require larger dose of 37.5 or 50 mg every Rtion; OB, Pedi: Safety not established; Geri: Ini- 2 wks.

tial dosage reduction recommended. �
Bipolar Maniacardiovascular morbidity/mortality in elderly

patients with dementia-related psychoses. PO (Adults): 2–3 mg/day as a single daily
dose, dose may be increased at 24–hr intervalsAdverse Reactions/Side Effects
by 1 mg (range 1–5 mg/day).CNS: NEUROLEPTIC MALIGNANT SYNDROME, aggressive
PO (Children 13–17 yrs): 0.5 mg once daily,behavior, dizziness, extrapyramidal reactions,
increased by 0.5–1.0 mg no more frequentlyheadache, increased dreams, increased sleep
than every 24 hr to 2.5mg daily. May administerduration, insomnia, sedation, fatigue, impaired
half the daily dose twice daily if drowsinesstemperature regulation, nervousness, tardive
persists.dyskinesia. EENT: pharyngitis, rhinitis, visual
PO (Geriatric Patients or Debilitated Pa-disturbances. Resp: cough, dyspnea. CV: ar-
tients): Start with 0.5 mg twice daily; increaserhythmias, orthostatic hypotension, tachycar-
by 0.5 mg twice daily, up to 1.5 mg twice daily;dia. GI: constipation, diarrhea, dry mouth, nau-
then increase at weekly intervals if necessary.sea, abdominal pain, anorexia, dyspepsia,
May also be given as a single daily dose after ini-increased salivation, vomiting, weight gain,
tial titration.weight loss, polydipsia. GU: decreased libido,

dysmenorrhea/menorrhagia, difficulty urinat- Irritability Associated with Autistic Disorder
ing, polyuria. Derm: itching/skin rash, dry skin, PO (Children 5–16 yrs weighing <20 kg):
increased pigmentation, increased sweating, 0.25 mg/day initially. After at least 4 days of ther-
photosensitivity, seborrhea. Endo: apy, may increase to 0.50 mg/day. Dose in-
galactorrhea, hyperglycemia. MS: arthralgia, creases in increments of 0.25 mg/day may be
back pain. considered at 2 wk or longer intervals. May be
Interactions as a single or divided dose.
Drug-Drug: May � the antiparkinsonian ef- PO (Children 5–16 yrs weighing >20 kg):
fects of levodopa or other dopamine agon- 0.50 mg/day initially. After at least 4 days of ther-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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apy, may increase to 1.0 mg/day. Dose increases phagia). Report these symptoms; reduction
in increments of 0.5 mg/day may be considered of dose or discontinuation may be necessary.
at 2 wk or longer intervals. May be as a single or Trihexyphenidyl or benztropine may be used
divided dose. to control symptoms.

● Monitor for tardive dyskinesia (involuntaryRenal Impairment
rhythmic movement of mouth, face, and ex-

Hepatic Impairment tremities). Report immediately; may be irre-
PO (Adults): Start with 0.5 mg twice daily; in- versible.
crease by 0.5 mg twice daily, up to 1.5 mg twice

● Monitor for development of neuroleptic ma-
daily; then increase at weekly intervals if neces- lignant syndrome (fever, respiratory distress,
sary. May also be given as a single daily dose af- tachycardia, seizures, diaphoresis, hyperten-
ter initial titration. sion or hypotension, pallor, tiredness). Notify

health care professional immediately if theseAvailability
symptoms occur.Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg, 3 mg, 4

● Lab Test Considerations: May cause �mg. Cost: 0.25 mg $605.97/180, 0.5 mg
serum prolactin levels.$671.96/180, 1 mg $751.93/180, 2 mg

● May cause � AST and ALT.$1,219.95/180, 3 mg $1,489.95/180, 4 mg
● May also cause anemia, thrombocytopenia,$1,831.84/180. Orally disintegrating tab-

leukocytosis, and leukopenia.lets (Risperdal M-Tabs): 0.5 mg, 1 mg, 2 mg,
3 mg, 4 mg. Cost: 0.5 mg $122.93/28, 1 mg Potential Nursing Diagnoses
$138.95/28, 2 mg $130.68/28, 3 mg $148.49/ Risk for self-directed violence (Indications)
28, 4 mg $194.02/28. Oral solution: 1 mg/ml Disturbed thought process (Indications)
in 30-ml bottles. Cost: $136.66/30 ml. Micro- Risk for injury (Side Effects)
spheres for injection (Risperdal Consta) Risk for aspiration (Side Effects)
(requires specific diluent for suspension): Implementation12.5 mg/vial kit, 25 mg/vial kit, 37.5 mg/vial kit,

● Do not confuse risperidone with reserpine.50 mg/vial kit.
● When switching from other antipsychotics,

discontinue previous agents when startingNURSING IMPLICATIONS
risperidone and minimize the period of over-

Assessment lapping antipsychotic agents.
● Monitor patient’s mental status (orientation, ● If therapy is reinstituted after an interval off

mood, behavior) before and periodically risperidone, follow initial titration schedule.
during therapy. ● For IM use, establish tolerance with oral dos-

● Assess weight and BMI initially and through- ing before IM use and continue oral dosing
out therapy. Obtain fasting blood glucose and for 3 wk following initial IM injection. Do not
cholesterol levels initially and throughout increase dose more frequently than every 4
therapy. wks.

● Monitor mood changes. Assess for suicidal ● PO: Daily doses can be taken in the morning
tendencies, especially during early therapy. or evening.
Restrict amount of drug available to patient. ● For orally disintegrating tablets, open blister

● Monitor blood pressure (sitting, standing, ly- pack by pealing back foil to expose tablet; do
ing down) and pulse before and frequently not try to push tablet through foil. Use dry
during initial dose titration. May cause pro- hands to remove tablet from blister and im-
longed QT interval, tachycardia, and ortho- mediately place entire tablet on tongue. Tab-
static hypotension. If hypotension occurs, lets disintegrate in mouth within seconds and
dose may need to be decreased. can be swallowed with or without liquid. Do

● Observe patient when administering medica- not attempt to split or chew tablet. Do not try
tion to ensure medication is swallowed and to store tablets once removed from blister.
not hoarded or cheeked. ● Oral solution can be mixed with water, coffee,

● Monitor patient for onset of extrapyramidal orange juice, or low fat milk; do not mix with
side effects (akathisia—restlessness; dysto- cola or tea.
nia—muscle spasms and twisting motions; ● IM: Reconstitute with 2 ml of diluent provid-
or pseudoparkinsonism—mask-like face, ed by manufacturer. Administer via deep glu-
rigidity, tremors, drooling, shuffling gait, dys- teal injection using enclosed safety needle; al-
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ternate buttocks with each injection. Allow ● Decreased aggression toward others, deliber-
ate self—injury, temper tantrums, and moodsolution to warm to room temperature prior
changes in children with autism.to injection. Administer immediately after

● Decrease in negative symptoms (social with-mixed with diluent; shake well to mix suspen-
drawal, flat, blunted affects) of schizo-sion. Must be administered within 6 hr of re-
phrenia.constitution. Store dose pack in refrigerator.

● Do not combine dose strengths in a single in-
jection.

ritonavir (ri-toe-na-veer)Patient/Family Teaching Norvir
● Instruct patient to take medication exactly as

Classificationdirected.
Therapeutic: antiretrovirals● Inform patient of the possibility of extrapy-
Pharmacologic: protease inhibitorsramidal symptoms. Instruct patient to report

these symptoms immediately to health care Pregnancy Category B
professional.

● Advise patient to change positions slowly to Indications
minimize orthostatic hypotension. HIV infection (with other antiretrovirals).

● May cause drowsiness. Caution patient to
Actionavoid driving or other activities requiring
Inhibits the action of HIV protease and preventsalertness until response to medication is
the cleavage of viral polyproteins. Therapeuticknown.
Effects: Increased CD4 cell counts and de-● Advise patient to use sunscreen and protec-
creased viral load with subsequent slowed pro-tive clothing when exposed to the sun to pre-
gression of HIV infection and its sequelae.vent photosensitivity reactions. Extremes in

temperature should also be avoided; this Pharmacokinetics R
drug impairs body temperature regulation. Absorption: Appears to be well absorbed after

● Caution patient to avoid concurrent use of al- oral administration.
cohol, other CNS depressants, and OTC medi- Distribution: Poor CNS penetration.
cations or herbal products without consulting Protein Binding: 98–99%.
health care professional. Metabolism and Excretion: Highly metabo-

● Refer as appropriate for nutrition/weight lized by the liver (by P450 CYP3A and CYP2D6
management and medical management. enzymes); one metabolite has antiretroviral ac-

● Advise female patients to notify health care tivity; 3.5% excreted unchanged in urine.
professional if pregnancy is planned or sus- Half-life: 3–5 hr.
pected, or if breastfeeding or planning to

TIME/ACTION PROFILE (blood levels)breastfeed.
● Advise patient to notify health care profes-

ROUTE ONSET PEAK DURATION
sional of medication regimen before treat-

PO rapid 4 hr* 12 hrment or surgery.
● Instruct patient to notify health care profes- *Nonfasting

sional promptly if sore throat, fever, unusual Contraindications/Precautions
bleeding or bruising, rash, or tremors occur. Contraindicated in: Hypersensitivity; Concur-

● Emphasize the importance of routine follow rent use of alprazolam, alfuzosin, amiodarone,
up exams to monitor side effects and contin- bupropion, clorazepate, clozapine, diazepam,
ued participation in psychotherapy to im- dihydroergotamine, encainide, ergotamine, es-
prove coping skills. tazolam, flecainide, flurazepam, fluticasone (in-

● Refer to local support group. halation), meperidine, midazolam, pimozide,
Evaluation/Desired Outcomes piroxicam, propafenone, propoxyphene, quini-
● Decrease in excited, manic behavior. dine, rifabutin, triazolam, or zolpidem; Hyper-
● Decrease in positive symptoms (delusions, sensitivity or intolerance to alcohol or castor oil

hallucinations) of schizophrenia. (present in capsules and liquid).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: Impaired hepatic function, (metoprolol, pindolol, propranolol, timo-
history of hepatitis; Diabetes mellitus; Hemophi- lol); many calcium channel blockers (am-
lia (increased risk of bleeding); OB, Pedi: Preg- lodipine, diltiazem, felodipine,
nancy, lactation, or children <12 yr (safety not isradipine, nicardipine, nifedipine, nimo-
established; breast feeding not recommended in dipine, nisoldipine, verapamil); some anti-
HIV-infected patients). neoplastics (etoposides, paclitaxel, ta-

moxifen, vinblastine, vincristine); someAdverse Reactions/Side Effects
corticosteroids (dexamethasone, predni-CNS: SEIZURES, abnormal thinking, weakness,
sone), most HMG CoA reductase inhibitors;dizziness, headache, malaise, somnolence, syn-
some immunosuppressants (cyclosporine,cope. EENT: pharyngitis, throat irritation.
tacrolimus); some antipsychotics (chlor-Resp: ANGIOEDEMA, bronchospasm. CV: ortho-
promazine, haloperidol, perphenazine,static hypotension, vasodilation. GI: abdominal
risperidone, thioridazine); and also quini-pain, altered taste, anorexia, diarrhea, nausea,
dine, saquinavir, methamphetamine, andvomiting, constipation, dyspepsia, flatulence.
warfarin. Dosage � may be necessary. �GU: renal insufficiency. Derm: rash, skin erup-
blood levels and effects of hormonal contra-tions, sweating, urticaria. Endo: hyperglycemia.
ceptives, zidovudine, and theophylline;F and E: dehydration. Metab: hyperlipidemia.
dose alteration or alternative therapy may beMS: increased creatine phosphokinase, myal-
necessary. Levels may be � by clarithromy-gia. Neuro: circumoral paresthesia, peripheral
cin or fluoxetine.paresthesia. Misc: hypersensitivity reactions in-
Drug-Natural Products: St. John’s wort de-cluding STEVENS-JOHNSON SYNDROME and ANAPHYLAXIS,
creases levels and may promote resis-fat redistribution, fever.
tance.

Interactions Drug-Food: Food � absorption.
Drug-Drug: Produces large � in blood levels

Route/Dosageand effects of amiodarone, alfuzosin, bu-
PO (Adults): 300 mg twice daily for 1 day, thenpropion, clozapine, encainide, flecainide,
400 mg twice daily for 3 days, then 500 mg twicefluticasone (inhalation), meperidine, pi-
daily for 1 day, then 600 mg twice daily as main-roxicam, propafenone, propoxyphene,
tenance.quinidine, and rifabutin; because of the in-
PO (Children): 250 mg/m2 twice daily initially;creased risk of serious arrhythmias, hematolog-
increase by 50 mg/m2 twice daily q 2–3 days upic toxicity, hypotension, corticosteroid effects or
to 400 mg/m2 twice daily (if unable to get up toseizures, these agents should not be used with
400 mg/m2 twice daily, additional antiretroviralritonavir. Ergot toxicity may occur with concur-
therapy is required).rent use of ergotamine or dihydroergota-

mine; concurrent use should be avoided. Availability
Should not be used with pimozide. � blood Capsules: 100 mg. Oral solution: 600 mg/7.5
levels and the risk of excessive sedation and/or ml (80 mg/ml) in 240-ml bottles.
respiratory depression from alprazolam, clo-
razepate, diazepam, estazolam, fluraze- NURSING IMPLICATIONS
pam, midazolam, triazolam, and zolpidem;

Assessmentconcurrent use should be avoided. May also in-
● Assess patient for change in severity of HIVcrease blood levels and effects of some opioid

symptoms and for symptoms of opportunisticanalgesics (alfentanil, fentanyl, hydroco-
infections during therapy.done, oxycodone), tramadol; some NSAIDs

● Lab Test Considerations: Monitor viral(diclofenac, ibuprofen, indomethacin);
load and CD4 counts regularly duringsome antiarrhythmics (disopyramide, li-
therapy.docaine, mexiletine); some anti-infectives

● May cause hyperglycemia.(clarithromycin, erythromycin); many anti-
● May cause � serum AST, ALT, GGT, total bili-depressants (amitriptyline, clomipra-

rubin, CPK, triglycerides, and uric acid con-mine, desipramine, imipramine,
centrations.nortriptyline, nefazodone, sertraline, tra-

zodone, fluoxetine, paroxetine, venlafax- Potential Nursing Diagnoses
ine); some antiemetics (dronabinol, on- Risk for infection (Indications)
dansetron); some beta blockers Noncompliance (Patient/Family Teaching)

Copyright © 2008 by F.A. Davis



rituximab 1075

Implementation ● Inform patient that redistribution and accu-
● Do not confuse with Retrovir (zidovudine). mulation of body fat may occur, causing cen-
● PO: Administer with a meal or light snack. tral obesity, dorsocervical fat enlargement
● Oral powder may be mixed with chocolate (buffalo hump), peripheral wasting, breast

milk, Ensure, or Advera within 1 hr of dosing enlargement, and cushingoid appearance.
to improve taste. Capsules should be stored in The cause and long-term effects are not
the refrigerator and protected from light. Use known.
calibrated oral dosing syringe for oral solu-

● Emphasize the importance of regular follow-tion. Oral solution does not require refrigera-
up exams and blood counts to determinetion if used within 30 days and stored below
progress and monitor for side effects.77°F in the original container. Keep cap tight-

ly closed. Evaluation/Desired Outcomes
● If nausea occurs on dose of 600 mg twice dai- ● Delayed progression of AIDS and decreased

ly, may titrate by 300 mg twice daily for 1 day, opportunistic infections in patients with HIV.
then 400 mg twice daily for 2 days, then 500 ● Decrease in viral load and improvement in
mg twice daily for 1 day, then 600 mg twice CD4 cell counts.
daily thereafter.

● Patients initiating concurrent therapy with
nucleoside analogues may have less GI in- rituximab (ri-tux-i-mab)
tolerance by initiating ritonavir for 2 wk and Rituxan
then adding the nucleoside analogue.

Classification
Patient/Family Teaching Therapeutic: antineoplastics
● Emphasize the importance of taking ritonavir Pharmacologic: monoclonal antibodies

exactly as directed, at evenly spaced times
Pregnancy Category Cthroughout day. Do not take more than pre-

Rscribed amount and do not stop taking with-
Indicationsout consulting health care professional. Take

missed doses as soon as remembered; do not Treatment of low-grade or follicular, CD20-pos-
double doses. itive, B-cell non-Hodgkin’s lymphoma alone,

● Instruct patient that ritonavir should not be with, or following treatment with cyclophospha-
shared with others. mide, vincristine, and prednisolone (CVP).

● Advise patient to avoid taking other medica- Moderately to severely active rheumatoid arthri-
tions, prescription or OTC, without consult- tis with methotrexate in patients who have had
ing health care professional. an inadequate response to one of more TNF an-

● Inform patient that ritonavir does not cure tagonist therapies.AIDS or prevent associated or opportunistic
Actioninfections. Ritonavir does not reduce the risk
Binds to the CD20 antigen on the surface of lym-of transmission of HIV to others through sex-

ual contact or blood contamination. Caution phoma cells, preventing the activation process
patient to use a condom during sexual con- for cell cycle initiation and differentiation.
tact and to avoid sharing needles or donating Therapeutic Effects: Death of lymphoma
blood to prevent spreading the AIDS virus to cells. Reduced signs and symptoms of rheuma-
others. Advise patient that the long-term ef- toid arthritis.
fects of ritonavir are unknown at this time.

Pharmacokinetics
● Inform patient that ritonavir may cause hy-

Absorption: IV administration results in com-perglycemia. Advise patient to notify health
plete bioavailability.care professional if increased thirst or hun-
Distribution: Binds specifically to CD20 bind-ger; unexplained weight loss; increased uri-
ing sites on lymphoma cells.nation; fatigue; or dry, itchy skin occurs.
Metabolism and Excretion: Unknown.● Advise patients taking oral contraceptives to
Half-life: 59.8–174 hr (depending on tumoruse a nonhormonal method of birth control

during ritonavir therapy. burden).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Previously untreated low-grade, CD20–pos-TIME/ACTION PROFILE (B-cell depletion)
itive, B-cell Non-hogkins lymphoma

ROUTE ONSET PEAK DURATION IV (Adults): For patients who have not pro-
IV within 14 3–4 wk 6–9 mo† gressed following 6–8 cycles of CVP chemother-

days apy, 375 mg/m2 given once weekly for 4 doses
given every 6 months for up to 16 doses.†Duration of depletion after 4 wk of treatment

Contraindications/Precautions Diffuse Large B-cell Non-hogkins lym-
phomaContraindicated in: Hypersensitivity to mu-

rine (mouse) proteins; OB: Can pass placental IV (Adults): 375 mg/m2 given on Day 1 of each
barrier potentially causing fetal B-cell deple- cycle of CVP for up to 8 infusions.
tion. Give only if clearly needed; Lactation: Po-

Rheumatoid Arthritistential for immunosuppresion in infant. Discon-
IV (Adults): Two 1000 mg separated by 2 wks.tinue nursing.

Use Cautiously in: Pre-existing bone marrow Availability
depression; Hepatitis B infection (may reacti- Solution for injection (requires dilution):

10 mg/ml in 100 mg and 500-mg vials.vate infection during and for several months af-
ter treatment); Systemic lupus erythematosus

NURSING IMPLICATIONS(may cause fatal progressive multifocal leuko-
encephalopathy); HIV infection (may increase Assessment
risk of HIV-associated lymphoma); Pedi: Safety ● Monitor patient for fever, chills/rigors, nau-
not established. sea, urticaria, fatigue, headache, pruritus,

bronchospasm, dyspnea, sensation of tongueAdverse Reactions/Side Effects
or throat swelling, rhinitis, vomiting, hypo-CNS: headache. Resp: bronchospasm, cough,
tension, flushing, and pain at disease sites.dyspnea. CV: ARRHYTHMIAS, hypotension, periph-
These infusion-related events occur frequent-eral edema. GI: abdominal pain, altered taste, ly within 30 min–2 hr of beginning first infu-

dyspepsia. Derm: MUCOCUTANEOUS SKIN REACTIONS, sion and may resolve with slowing or discon-
flushing, urticaria. Endo: hyperglycemia. F and tinuing infusion and treatment with IV saline,
E: hypocalcemia. Hemat: ANEMIA, NEUTROPENIA, diphenhydramine, and acetaminophen. Pa-
THROMBOCYTOPENIA. MS: arthralgia, back pain. tients with increased risk (females, patients
Misc: allergic reactions including ANAPHYLAXIS with pulmonary infiltrates, chronic lympho-
and ANGIOEDEMA, infections, INFUSION REACTIONS, TU- cytic leukemia, or mantle cell leukemia) may
MOR LYSIS SYNDROME, fever/chills/rigors (infusion have more severe reactions, which may be fa-
related). tal. Signs of severe reactions include hypoten-

sion, angioedema, hypoxia, or broncho-Interactions
spasm and may require interruption ofDrug-Drug: None known.
infusion. May result in pulmonary infiltrates,

Route/Dosage adult respiratory distress syndrome, MI, ven-
tricular fibrillation, and cardiogenic shock.Relapsed or refractory, low-grade or follic- Monitor closely. Incidence decreases withular, CD20–positive, B-cell Non-hogkins subsequent infusions.

lymphoma
● Monitor patient for tumor lysis syndrome due

IV (Adults): 375 mg/m2 once weekly for 4–8 to rapid reduction in tumor volume (acute
doses. renal failure, hyperkalemia, hypocalcemia,

hyperuricemia, or hypophosphatemia) usu-
Retreatment Therapy ally occurring 12–24 hr after first infusion.
IV (Adults): 375 mg/m2 once weekly for 4 Risks are higher in patients with greater tu-
doses. mor burden; may be fatal. Correct electrolyte

abnormalities, monitor renal function and
Previously untreated follicular, CD20–posi- fluid balance, and administer supportive
tive, B-cell Non-hogkins lymphoma care, including dialysis, as indicated.
IV (Adults): 375 mg/m2 given on Day 1 of each ● Assess patient for hypersensitivity reactions
cycle of CVP for up to 8 doses. (hypotension, bronchospasm, angioedema)
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during administration. May respond to de- in 50 mg/hr increments every 30 min to a
maximum of 400 mg/hr.crease in infusion rate. Premedication with

● Subsequent infusions: May be administereddiphenhydramine and acetaminophen is rec-
at an initial rate of 100 mg/hr and increasedommended. Treatment includes diphenhy-
by 100-mg/hr increments at 30-min intervalsdramine, acetaminophen, bronchodilators,
to a maximum of 400 mg/hr.or IV saline as indicated. Epinephrine, anti-

● Additive Incompatibility: Do not admixhistamines, and corticosteroids should be
with other medications.readily available in the event of a severe reac-

tion. If severe reactions occur, discontinue Patient/Family Teaching
infusion; may be resumed at 50% of the rate

● Inform patient of the purpose of the medi-
when symptoms have resolved completely. cation.

● Monitor ECG during and immediately after in-
● Advise patient to report infusion-related

fusion in patients with pre-existing cardiac events or symptoms of hypersensitivity reac-
conditions (arrhythmias, angina) or patients tions immediately.
who have developed arrhythmias during pre-

● Instruct patient to notify health care profes-
vious infusions of rituximab. Life-threatening sional promptly if fever; chills; cough;
arrhythmias may occur. hoarseness; sore throat; signs of infection;

● Lab Test Considerations: Monitor CBC lower back or side pain; painful or difficult
and platelet count regularly during therapy urination; bleeding gums; bruising; petechi-
and frequently in patients with blood dyscra- ae; blood in stools, urine, or emesis; in-
sias. May cause anemia, thrombocytopenia, creased fatigue; dyspnea; or orthostatic hypo-
or neutropenia. tension occurs. Caution patient to avoid

● Frequently causes B-cell depletion with an as- crowds and persons with known infections.
sociated � in serum immunoglobulins in a Instruct patient to use soft toothbrush and
minority of patients; does not appear to cause electric razor and to avoid falls. Caution pa- Ran increased incidence of infection. tient not to drink alcoholic beverages or take

medication containing aspirin or NSAIDs;Potential Nursing Diagnoses
may precipitate gastric bleeding.Risk for infection (Side Effects)

● Instruct patient to use contraception through-Implementation out therapy.
● Transient hypotension may occur during in-

● Advise patient to consult health care profes-
fusion; antihypertensive medications may be sional prior to receiving any vaccinations.
held for 12 hr before infusion.

Evaluation/Desired Outcomes
● Rheumatoid Arthritis: Administer 100 mg

● Decrease in spread of malignancy.methylprednisolone Iv or equivalent 30 min
● Reduced signs and symptoms of rheumatoidprior to each infusion to minimize infusion

arthritis.reactions.
IV Administration

● Intermittent Infusion: Diluent: Dilute rivastigmine
with 0.9% NaCl or D5W. Concentration: (rye-va-stig-meen)
1–4 mg/ml. Gently invert bag to mix. Solution Exelon, Exelon Patch
is clear and colorless; do not administer solu-

Classificationtions that are discolored or contain particu-
Therapeutic: anti-Alzheimer’s agentslate matter. Discard unused portion remain- Pharmacologic: cholinergics (cholinester-

ing in vial. Solution is stable for 12 hr at room ase inhibitors)
temperature and for 24 hr if refrigerated.

Pregnancy Category BRate: Do not administer as an IV push or
bolus.

● First infusion: Administer at an initial rate of Indications
50 mg/hr. If hypersensitivity or infusion-relat- PO: Mild to moderate dementia associated with
ed events do not occur, rate may be escalated Alzheimer’s disease. Transdermal: Treatment

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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of mild to moderate dementia associated with Transdermal (Adults): Initial Dose—One
patch 4.6 mg/24 hr intially. After a minimum ofAlzheimer’s disease and Parkinson’s disease.
4 wks; Maintenance Dose—With good tolera-Action
bility, may increase to one patch 9.5 mg/24.Enhances cholinergic function by reversible in-
Availabilityhibition of cholinesterase. Does not cure the
Capsules: 1.5 mg, 3 mg, 4.5 mg, 6 mg. Oraldisease. Therapeutic Effects: Decreased de-
Solution: 2 mg/ml in 120-ml bottle. Trans-mentia (temporary) associated with Alzheim-
dermal Patch: 4.6 mg/24 hr, 9.5 mg/24 hr.er’s disease and Parkinson’s disease. Enhanced

cognitive ability. NURSING IMPLICATIONS
Pharmacokinetics

AssessmentAbsorption: Well absorbed following oral ad-
● Assess cognitive function (memory, attention,ministration. Transdermal patch is slowly ab-

reasoning, language, ability to perform sim-sorbed over 8 hrs.
ple tasks) periodically throughout therapy.Distribution: Widely distributed.

● Monitor patient for nausea, vomiting, anorex-Metabolism and Excretion: Rapidly and ex-
ia, and weight loss. Notify health care profes-tensively metabolized by the liver; metabolites
sional if these side effects occur.are excreted by the kidneys.

Potential Nursing DiagnosesHalf-life: PO—1.5 hr; Transdermal—24 hr.
Disturbed thought process (Indications)

TIME/ACTION PROFILE (improvement in Impaired environmental interpretation syn-
dementia) drome (Indications)

Imbalanced nutrition: less than body require-
ROUTE ONSET PEAK DURATION ments (Side Effects)
PO within 2 wk up to 12 wk unknown Implementationtransdermal unknown unknown unknown

● Rivastigmine oral solution and capsules may
be interchanged at equal doses.Contraindications/Precautions

● Patients switching from oral doses of <6 mgContraindicated in: Hypersensitivity to riva-
to transdermal doses should use 4.6 mg/24stigmine or other carbamates.
hr patch. Patients taking oral doses of 6 mg–Use Cautiously in: History of asthma or ob-
12 mg may be converted directly to 9.5 mg/24structive pulmonary disease; History of GI
hr patch. Apply patch on the day following thebleeding; Sick sinus syndrome or other supra-
last oral dose.ventricular cardiac conduction abnormalities;

● PO: Administer in the morning and eveningTransdermal: Patients weighing <50 kg; at
with food.risk for � adverse reactions; OB, Pedi: Preg-

● Oral solution may be administered directlynancy, lactation, or children (safety not estab-
from syringe provided or mixed with a smalllished).
glass of water, cold fruit juice, or soda. Mix-

Adverse Reactions/Side Effects ture should be stirred prior to drinking. En-
CNS: weakness, dizziness, drowsiness, head- sure patient drinks entire mixture. Oral solu-
ache, sedation (unusual). CV: edema, heart fail- tion is stable for 4 hours at room temperature
ure, hypotension. GI: anorexia, dyspepsia, nau- when mixed with cold fruit juice or soda. Do
sea, vomiting, abdominal pain, diarrhea, not mix with other solutions. Transdermal:
flatulence, weight gain (unusual). Neuro: trem- Apply patch to clean, dry, hairless area that

will not be rubbed by tight clothing. Upper oror. Misc: fever, weight loss.
lower back is recommended, may also useInteractions
upper arm or chest. Do not apply to red, irri-Drug-Drug: Nicotine use may increase me-
tated or cut skin. Rotate sites to prevent irrita-tabolism and decrease blood levels. tion, do not use same site within 14 days. Re-

Route/Dosage move adhesive liner and apply by pressing
PO (Adults): 1.5 mg twice daily initially; after patch firmly until edges stick well. May be
at least 2 weeks, dose may be increased to 3 mg worn during bathing and hot weather. Each
twice daily. Further increments may be made at 24 hrs, remove old patch and discard by fold-
2-week intervals up to 6 mg twice daily. ing in half and apply new patch to a new area.
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Patient/Family Teaching ● Advise patient to notify health care profes-
● PO: Emphasize the importance of taking ri- sional if pregnancy is planned or suspected

or if breastfeeding.vastigmine at regular intervals as directed.
● Explain to patient and caregiver how to use Evaluation/Desired Outcomes

oral dosing syringe provided with oral solu- ● Temporary improvement in cognitive func-
tion. Remove syringe from protective case tion (memory, attention, reasoning, lan-
and push down and twist child resistant clo- guage, ability to perform simple tasks) in pa-
sure to open bottle. Insert syringe into open- tients with Alzheimer’s disease.
ing in white stopper in bottle. Hold the sy- ● Improvement in cognitive function and over-

all functioning in patients with Parkinson’sringe and pull plunger to the level
disease.corresponding to the prescribed dose. Before

removing syringe from bottle, push out larger
bubbles (small bubbles will not alter dose) rizatriptan (riz-a-trip-tan)by moving plunger up and down a few times.

Maxalt, Maxalt-MLTAfter large bubbles are gone, move plunger to
level of dose. Remove syringe from bottle. Classification

Therapeutic: vascular headache sup-● Transdermal: Instruct patient and caregiver
pressantson the correct application, rotation, and dis-
Pharmacologic: 5-HT1 agonistscarding of patch. Patch should be folded in

half and discarded out of reach of children Pregnancy Category C
and pets; medication remains in discarded
patch. Replace missed doses immediately and Indications
apply next patch at usual time. Advise patient Acute treatment of migraine headache.
and caregiver to avoid contact with eyes and Action Rto wash hands after applying patch. Avoid ex- Acts as an agonist at specific 5-HT1 receptor sites
posure to heat sources (excessive sunlight, in intracranial blood vessels and sensory tri-
saunas, heating pads) for long periods. geminal nerves. Therapeutic Effects: Cranial

● Caution patient and caregiver that rivastig- vessel vasoconstriction with associated de-
mine may cause dizziness. Caution patient to crease in release of neuropeptides and resultant
avoid driving or other activities requiring decrease in migraine headache.
alertness until response to medication is Pharmacokinetics
known. Absorption: Completely absorbed after oral

● Advise patient and caregiver to notify health administration, but first-pass metabolism re-
care professional if nausea, vomiting, anorex- sults in 45% bioavailability.
ia, or weight loss occur. If adverse effects be- Distribution: Unknown.
come intolerable during treatment with Metabolism and Excretion: Primarily metab-
transdermal patch, instruct patient to dis- olized by monoamine oxidase-A (MAO-A); mi-
continue patches for several days and then re- nor conversion to an active compound; 14% ex-
start at same or next lower dose level. If treat- creted unchanged in urine.
ment is interrupted for more than several Half-life: 2–3 hr.
days, lowest dose level should be used when

TIME/ACTION PROFILE (blood levels)restarting and titrate according to Route and
Dosage section. ROUTE ONSET PEAK DURATION

● Advise patient and caregiver to notify health
PO 30 min 1–1.5 hr unknown

care professional of medication regimen pri-
or to treatment or surgery. Contraindications/Precautions

● Inform patient and caregivers that improve- Contraindicated in: Hypersensitivity; Isch-
ment in cognitive functioning may take weeks emic or vasospastic cardiovascular, cerebrovas-
to months and that the degenerative process cular, or peripheral vascular syndromes; Histo-
is not reversed. ry of significant cardiovascular disease;

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Uncontrolled hypertension; Should not be used NURSING IMPLICATIONS
within 24 hr of other 5-HT1 agonists or ergot- Assessmenttype compounds (dihydroergotamine); Basilar

● Assess pain location, character, intensity, andor hemiplegic migraine; Concurrent MAO-A in-
duration and associated symptoms (photo-hibitor therapy or within 2 wk of discontinuing
phobia, phonophobia, nausea, vomiting)MAO-A inhibitor therapy; Phenylketonuria (or-
during migraine attack.ally disintegrating tablet contains aspartame).

Use Cautiously in: Severe renal impairment, Potential Nursing Diagnoses
especially in patients on dialysis; Moderate he- Acute pain (Indications)
patic impairment; Pregnancy, lactation, or chil- Implementation
dren <18 yr (safety not established).

● PO: Tablets should be swallowed whole withExercise Extreme Caution in: Cardiovascular liquid.risk factors (hypertension, hypercholesterol-
● Orally disintegrating tablets should be left inemia, cigarette smoking, obesity, diabetes, the package until use. Remove from the blis-strong family history, menopausal women or ter pouch. Do not push tablet through themen >40 yr); use only if cardiovascular status

blister; peel open the blister pack with dryhas been evaluated and determined to be safe
hands and place tablet on tongue. Tablet willand first dose is administered under super-
dissolve rapidly and be swallowed with saliva.vision.
No liquid is needed to take the orally disinte-

Adverse Reactions/Side Effects grating tablet.
CNS: dizziness, drowsiness, weakness. CV: CORO- Patient/Family TeachingNARY ARTERY VASOSPASM, MI, VENTRICULAR FIBRILLATION,

● Inform patient that rizatriptan should be usedVENTRICULAR TACHYCARDIA, chest pain, myocardial
only during a migraine attack. It is meant toischemia. GI: dry mouth, nausea. Misc: hyper-
be used for relief of migraine attacks but notsensitivity reactions including ANGIOEDEMA, toxic
to prevent or reduce the number of attacks.epidermal necrolysis, pain.

● Instruct patient to administer rizatriptan as
Interactions soon as symptoms of a migraine attack ap-
Drug-Drug: Concurrent use with MAO-A in- pear, but it may be administered at any time
hibitors � blood levels and adverse reactions during an attack. If migraine symptoms re-
(concurrent use or use within 2 wk or MAO in- turn, a second dose may be used. Allow at
hibitor is contraindicated). Concurrent use with least 2 hr between doses, and do not use
other 5-HT agonists or ergot-type com- more than 30 mg in any 24-hr period.
pounds (dihydroergotamine) may result in

● If first dose does not relieve headache, addi-
� vasoactive properties (avoid use within 24 hr tional rizatriptan doses are not likely to be ef-
of each other). Propranolol � blood levels fective; notify health care professional.
and risk of adverse reactions (dosage reduction

● Caution patient not to take rizatriptan within
recommended). Concurrent use with SSRI an- 24 hr of other vascular headache sup-
tidepressants may result in weakness, hy- pressants.
perreflexia, and incoordination.

● Advise patient that lying down in a darkened
Drug-Natural Products: Increased risk of room after rizatriptan administration may
serotinergic side effects including serotonin further help relieve headache.syndrome with St. John’s wort and SAMe.

● Caution patient not to use rizatriptan if she is
Route/Dosage pregnant, suspects she is pregnant, plans to
PO (Adults): 5–10 mg (use 5-mg dose in pa- become pregnant, or is breastfeeding. Ade-
tients receiving propranolol); may be repeated quate contraception should be used during
in 2 hr; not to exceed 3 doses/24 hr. Dose is therapy.
same for both types of tablets. ● Advise patient to notify health care profes-

sional before next dose of rizatriptan if painAvailability
or tightness in the chest occurs during use. IfTablets: 5 mg, 10 mg. Cost: 5 mg $107.44/6,
pain is severe or does not subside, notify10 mg $231.99/12. Orally disintegrating
health care professional immediately. If feel-tablets (Maxalt-MLT) (peppermint fla-
ings of tingling, heat, flushing, heaviness,vor): 5 mg, 10 mg. Cost: 5 mg $116.58/6, 10

mg $113.99/6. pressure, drowsiness, dizziness, tiredness, or
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Adverse Reactions/Side Effectssickness develop, discuss with health care
CNS: SLEEP ATTACKS, dizziness, syncope, confusion,professional at next visit.
drowsiness, fatigue, hallucinations, headache,● May cause dizziness or drowsiness. Caution
increased dyskinesia, weakness. EENT: abnor-patient to avoid driving or other activities re-
mal vision. CV: orthostatic hypotension, periph-quiring alertness until response to medica-
eral edema. GI: constipation, dry mouth, dys-tion is known.
pepsia, nausea, vomiting. Derm: increased● Advise patient to avoid alcohol, which aggra-
sweating.vates headaches, during rizatriptan use.

InteractionsEvaluation/Desired Outcomes
Drug-Drug: Drugs that alter the activity of● Relief of migraine attack.
cytochrome P450 CYP1A2 enzyme system
may affect the activity of ropinirole. Effects may

ropinirole (roe-pin-i-role) be � by estrogens. Effects may be � by phe-
Requip nothiazines, butyrophenones, thioxan-

thenes, or metoclopramide. May � effectsClassification
of levodopa (may allow dose reduction of le-Therapeutic: antiparkinson agents
vodopa).Pharmacologic: dopamine agonists

Route/DosagePregnancy Category C
PO (Adults): Parkinson’s disease—0.25 mg
3 times daily for 1 wk, then 0.5 mg 3 times dailyIndications
for 1 wk, then 0.75 mg 3 times daily for 1 wk,Management of signs and symptoms of idiopath-
then 1 mg 3 times daily for 1 wk; then may in-ic Parkinson’s disease. Restless legs syndrome.
crease by 1.5 mg/day every wk, up to 9 mg/day;

Action then may increase by up to 3 mg/day every wk
Stimulates dopamine receptors in the brain. Rup to 24 mg/day. Restless legs syndrome—
Therapeutic Effects: Decreased tremor and 0.25 mg once daily initially, 1 to 3 hours before
rigidity in Parkinson’s disease. Decreased leg bedtime. After 2 days, increase to 0.5 mg once
restlessness. daily and to 1 mg once daily by the end of first

week of dosing, then increase by 0.5 mg weekly,Pharmacokinetics
up to 4 mg/day as needed/tolerated.Absorption: 55% absorbed following oral ad-

ministration. Availability
Distribution: Widely distributed. Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg, 3 mg,
Metabolism and Excretion: Extensively me- 4 mg, 5 mg. Cost: 0.25 mg $569.92/270, 0.5
tabolized by the liver (by cytochrome P450 mg $569.92/270, 1 mg $568.84/270, 2 mg
CYP1A2 enzyme system); <10% excreted un- $575.94/270, 3 mg $638.87/270, 4 mg
changed in urine. $638.87/270, 5 mg $639.98/270.
Half-life: 6 hr.

NURSING IMPLICATIONS
TIME/ACTION PROFILE

Assessment
ROUTE ONSET PEAK DURATION ● Assess blood pressure periodically during

therapy.PO unknown unknown 8 hr
● Assess patient for drowsiness and sleep at-

Contraindications/Precautions tacks. Drowsiness is a common side effect of
Contraindicated in: Hypersensitivity. ropinirole, but sleep attacks or episodes of
Use Cautiously in: Geri: � risk of hallucina- falling asleep during activities that require ac-
tions in patients >65 yr; Hepatic impairment tive participation may occur without warning.
(slower titration may be required); Severe car- Assess patient for concomitant medications
diovascular disease; OB, Pedi: Pregnancy, lacta- that have sedating effects or may increase se-
tion, or children (safety not established; may in- rum ropinirole levels (see Interactions). May
hibit lactation). require discontinuation of therapy.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Parkinson’s Disease: Assess patient for Classification
signs and symptoms of Parkinson’s disease Therapeutic: antidiabetics
(tremor, muscle weakness and rigidity, ataxic Pharmacologic: thiazolidinediones
gait) prior to and during therapy.

Pregnancy Category C
● Restless Leg Syndrome: Assess sleep pat-

terns and frequency of restless leg distur-
Indicationsbances.
Type 2 diabetes mellitus (with diet and exer-

● Lab Test Considerations: May cause �
cise); may be used with metformin, sulfonyl-BUN.
ureas or insulin.

Potential Nursing Diagnoses
ActionImpaired physical mobility (Indications)
Improves sensitivity to insulin by acting as anRisk for injury (Indications, Side Effects)
agonist at receptor sites involved in insulin re-

Implementation sponsiveness and subsequent glucose produc-
● PO: May be administered with or without tion and utilization. Requires insulin for activity.

food. Administration with food may decrease Therapeutic Effects: Decreased insulin resis-
nausea. tance, resulting in glycemic control without hy-

poglycemia.Patient/Family Teaching
● Instruct patient to take medication exactly as Pharmacokinetics

directed. Missed doses should be taken as Absorption: Well absorbed (99%) following
soon as possible, but not if almost time for oral administration.
next dose. Do not double doses. Distribution: Unknown.

● Caution patient to change positions slowly to Protein Binding: 99.8% bound to plasma
minimize orthostatic hypotension. proteins.

Metabolism and Excretion: Entirely metabo-● May cause drowsiness and unexpected epi-
lized by the liver.sodes of falling asleep. Caution patient to
Half-life: 3.2–3.6 hr (increased in liver dis-avoid driving or other activities requiring
ease).alertness until response to medication is

known. Advise patient to notify health care
TIME/ACTION PROFILE (effects on bloodprofessional if episodes of falling asleep oc-
glucose)cur.

● Advise patient to avoid alcohol and other CNS ROUTE ONSET PEAK DURATION
depressants concurrently with ropinirole.

PO unknown unknown 12–24 hr
● Advise patient that increasing fluids, sugarless

gum or candy, ice, or saliva substitutes may Contraindications/Precautions
help minimize dry mouth. Consult health care Contraindicated in: Hypersensitivity; Diabetic
professional if dry mouth continues for >2 ketoacidosis; Clinical evidence of active liver
wk. disease or increased ALT (>2.5 times upper

limit of normal); Renal disease or dysfunctionEvaluation/Desired Outcomes
(creatinine over 1.5 mg/dL in males or 1.4 mg/

● Decreased tremor and rigidity in Parkinson’s
dL in females; OB, Lactation: Potential for fetaldisease.
or infant harm. Insulin monotherapy should be

● Decrease in restless legs and improved sleep.
used.; Pedi: Safety and effectiveness not estab-
lished.

ropivacaine, See EPIDURAL LOCAL Use Cautiously in: Edema; CHF (avoid use in
ANESTHETICS. moderate to severe CHF unless benefits out-

weigh risks); Concurrent use with insulin (may
increase risk of adverse cardiovascular reac-
tions); Hepatic impairment; OB: May restorerosiglitazone
ovulation and risk of pregnancy in premeno-(roe-zi-glit-a-zone) pausal women; Geri: Dose reduction and care-Avandia ful titration recommended due to age-related
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decline in renal function. Avoid maximum dose. hematocrit, and WBC, usually during the first
4–8 wk of therapy; then levels stabilize.Should not be given to patients older than 80 yr.

● Monitor AST and ALT prior to initiating thera-Adverse Reactions/Side Effects
py and periodically thereafter or if jaundiceCV: CHF, edema. EENT: new onset and worsen-
or symptoms of hepatic dysfunction occur.ing diabetic macular edema. Derm: urticaria.
May cause irreversible � in AST and ALT orGI: hepatitis, � liver enzymes. Hemat:
hepatic failure (rare). If ALT increases to >3anemia. Metab: LACTIC ACIDOSIS , � total times the upper limit of normal, recheck ALTcholesterol, LDL and HDL, weight gain. Misc: promptly. Discontinue rosiglitazone if ALT re-

ANGIOEDEMA (rare), fractures (arm, hand, foot) mains >3 times normal.
in female patients.

● May cause � in total cholesterol, LDL, and
Interactions HDL and � in free fatty acids.
Drug-Drug: Concurrent use with rifampin � ● Monitor renal function tests prior to initiating
levels and may � effectiveness. Gemfibrozil therapy and periodically thereafter (BUN,
� levels and may � risk of hypoglycemia (� creatinine, creatinine clearance), especially

in older adults.dose of rosiglitazone).
Drug-Natural Products: Glucosamine may Potential Nursing Diagnoses
worsen blood glucose control. Chromium and Imbalanced nutrition: more than body require-
coenzyme Q-10 may produce additive hypo- ments (Indications)
glycemic effects.

Implementation
Route/Dosage ● Patients stabilized on a diabetic regimen who
PO (Adults): 4 mg as a single dose once daily are exposed to stress, fever, trauma, infec-
or 2 mg twice daily; after 8 weeks, may be in- tion, or surgery may require administration
creased if necessary to 8 mg once daily or 4 mg of insulin.
twice daily. ● PO: May be administered with or without R

meals.Availability
Tablets: 2 mg, 4 mg, 8 mg. Cost: 2 mg Patient/Family Teaching
$218.99/90, 4 mg $338.96/90, 8 mg $575.95/ ● Instruct patient to take medication as direct-

ed. If dose for 1 day is missed, do not double90. In combination with: metformin (Avan-
dose the next day.damet), glimepiride (Avandaryl). See Appendix

● Explain to patient that this medication con-B.
trols hyperglycemia but does not cure diabe-

NURSING IMPLICATIONS tes. Therapy is long term.
● Review signs of hypoglycemia and hypergly-

Assessment cemia with patient. If hypoglycemia occurs,
● Observe patient taking concurrent insulin for advise patient to take a glass of orange juice

signs and symptoms of hypoglycemia (sweat- or 2–3 tsp of sugar, honey, or corn syrup dis-
ing, hunger, weakness, dizziness, tremor, solved in water and notify health care profes-
tachycardia, anxiety). sional.

● Assess patient for edema and signs of CHF ● Encourage patient to follow prescribed diet,
(dyspnea, rales/crackles, peripheral edema, medication, and exercise regimen to prevent
weight gain, jugular venous distension). May hypoglycemic or hyperglycemic episodes.
require discontinuation of rosiglitazone. ● Instruct patient in proper testing of serum

● Assess patient for signs of lactic acidosis glucose and ketones. These tests should be
(malaise, myalgias, respiratory distress, som- closely monitored during periods of stress or
nolence, nonspecific abdominal distress). illness and health care professional notified if

● Lab Test Considerations: Monitor serum significant changes occur.
glucose and glycosylated hemoglobin period- ● Advise patient to notify health care profes-
ically during therapy to evaluate effectiveness. sional immediately if signs of hepatic dysfunc-

● Monitor CBC with differential periodically tion (nausea, vomiting, abdominal pain, fa-
during therapy. May cause � in hemoglobin, tigue, anorexia, dark urine, jaundice), CHF,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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or lactic acidosis (malaise, myalgias, respira- Half-life: Biphasic: initial half-life 3 hr; termi-
nal half-life 5–7 hr.tory distress, somnolence, nonspecific

abdominal distress, hypothermia, hypoten- TIME/ACTION PROFILEsion, and bradyarrhythmias ) occur.
● Advise patient to inform health care profes- ROUTE ONSET PEAK DURATION

sional of medication regimen prior to treat- transdermal 1–3 hr 15–18 hr 24 hr
ment, studies using IV contrast, or surgery. (rage 4–27

hr)● Advise patient to carry a form of sugar (sugar
packets, candy) and identification describing

Contraindications/Precautionsdisease process and medication regimen at
Contraindicated in: Hypersensitivity to rotigo-all times.
tine or sulfites; OB: Lactation.

● Emphasize the importance of routine follow-
Use Cautiously in: Severe cardiovascular dis-up exams.
ease (may increase risk of postural hypoten-

● OB: Insulin is the preferred method of con-
sion); Severe hepatic impairment; Geri: Skintrolling blood glucose during pregnancy.
changes in patients >80 yr may result in higherCounsel female patients that higher doses of
blood levels; OB: use only if maternal benefitsoral contraceptives or a form of contracep-
outweigh risk to fetus; Pedi: Safe use in childrention other than oral contraceptives may be re-
not established.quired and to notify health care professional
Adverse Reactions/Side Effectspromptly if pregnancy is planned or sus-
CNS: DROWSINESS, insomnia, confusion, dizziness,pected.
hallucinations, headache, malaise, suddenEvaluation/Desired Outcomes
sleep attacks. CV: peripheral edema, postural

● Control of blood glucose levels.
hypotension, syncope. GI: nausea, vomiting, an-
orexia, dry mouth, dyspepsia, � liver enzymes.

rosuvastatin, See HMG-CoA GU: urinary incontinence. Derm: application
REDUCTASE INHIBITORS (statins). site reactions, � risk of melanoma, � sweat-

ing, pruritus, purpura. Metab: weight gain. MS:
leg pain. Neuro: abnormal gait, ataxia, dyskine-
sia, hypertonia, hypoesthesia, neuralgia, pares-rotigotine transdermal
thesia. Misc: fever.system (ro-ti-go-teen)
InteractionsNeupro
Drug-Drug: Concurrent use of dopamine an-

Classification tagonists including some antipsychotics or
Therapeutic: antiparkinson agents metoclopramide may � effectiveness.
Pharmacologic: dopamine agonists

Route/Dosage
Pregnancy Category C Transdermal (Adults): 2 mg/24 hr initially,

may increase by 2 mg/24 hr weekly, up to 6 mg/
Indications 24 hr.
Symptomatic management of early-stage idio- Availability
pathic Parkinson’s disease. Transdermal system: 2 mg/24 hr (contains
Action 4.5 mg rotigotine/10 cm2), 4 mg/24 hr (con-
Acts as an agonist of dopamine in the CNS, pri- tains 9 mg rotigotine/20 cm2), 6 mg/24 hr (con-

tains 13.5 mg rotigotine/30 cm2).marily at D2 receptor sites. Therapeutic Ef-
fects: Improvement in symptoms of Parkinson’s

NURSING IMPLICATIONSdisease.

Pharmacokinetics Assessment
Absorption: 45% absorbed from patch over 24 ● Assess for allergy to sulfite, may be more
hr. common in asthmatics.
Distribution: Unknown. ● Assess frequently for drowsiness, a common
Metabolism and Excretion: Mostly metabo- side effect of rotigotine. Episodes of falling
lized and excreted in urine as metabolites asleep during activities that require active
(71%); 11% excreted in feces. participation may occur without warning. Pa-
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tients may not acknowledge drowsiness May use baby or mineral oil to remove excess
unless directly questioned about drowsiness residue. Avoid using alcohol or other solvents,
during specific activities. May occur as late as may cause skin irritation. If therapy is discontin-
i year after initiation of therapy. Assess patient ued, decrease gradually by 2 mg/24 hrs every
for concomitant medications that have sedat- other day until complete withdrawal.
ing effects. May require discontinuation of Patient/Family Teaching
therapy.

● Instruct patient on proper method of patch
● Monitor blood pressure, sitting and standing, application. Advise patient to wear patch con-

periodically during therapy, especially during tinuously for 24 hrs and to apply system at the
dose escalation. May also cause syncope. same time each day; if patch change is

● Assess for application site reactions (erythe- missed, apply as soon as possible and replace
ma, edema, pruritus). If persistent, (more at usual time the following day. Patients may
than a few days), increasing in severity, or bathe, shower or swim with patch on. If patch
spreading outside application site, determine falls off, apply a new on immediately to a dif-
risk/benefit ratio. If generalized skin reaction ferent site and change according to regular
(allergic macular-papular rash) occurs, dis- schedule. Do not stop therapy without con-
continue rotigotine. sulting health care professional. withdrawal.

● Assess for hallucinations. May require dis-
● May cause drowsiness and unexpected epi-

continuation. sodes of falling asleep. Caution patient to
● Monitor for weight gain; usually associated avoid driving and other activities requiring

with peripheral edema. alertness until response to medication is
● Assess for development of new or increased known. Advise patient to notify health care

gambling urges, sexual urges, or other urges professional if episodes of falling asleep oc-
during therapy. cur.

● Lab Test Considerations: May cause �
● Advise patient to notify health care profes- Rhemoglobin and serum albumin and glucose sional if application site reaction occurs.

levels.
● Inform patient that rotigotine may cause hal-

● May cause � BUN and GGT levels. lucinations.
Potential Nursing Diagnoses ● Advise patient to remove rotigotine patch pri-
Impaired physical mobility (Indications) or to magnetic resonance imaging or car-
Risk for injury (Adverse Reactions) dioversion.

● Caution patient to avoid exposing patch to ex-Implementation
ternal heat (heating pad, electric blanket,Transdermal: Apply once daily to clean, dry,
heat lamp, sauna, hot tub, heated water bed,intact skin on abdomen, thigh, hip, flank,
prolonged direct sunlight).shoulder, or upper arm. Hold in place for 20–

● Advise patient to consult health care profes-30 seconds to make sure of good contact, espe-
sional porior to taking other Rx, OTC, or her-cially around edges. If applied to hairy area,
bal products or alcohol.shave area at least 3 days prior to application.

● Advise female patients to notify health careDo not apply to areas that could be rubbed by
professional if pregnancy is planned or sus-tight clothing, are under a waistband, or to skin
pected or if breastfeeding.folds. Do not apply to skin that is red, irritated,

● Advise patient to notify health care profes-or impaired. Do not apply creams, lotions, oint-
sional if they experience new or increasedments, oils, or powders to skin areas where
gambling, sexual or other intense urges dur-patch will be placed. Wash hands following ap-
ing therapy. May require discontinuation.plication to remove any drug and do not touch

● Advise patient to have health care profession-eyes. Rotate patch site daily; do not use same ap-
al check their skin for skin cancer regularlyplication site more than once every 14 days. Do
due to increase risk of melanoma.not cut or damage patch. Remove patch slowly

and carefully to avoid irritation. Fold over so it Evaluation/Desired Outcomes
sticks to itself and discard. Wash application site ● Improvement in signs and symptoms of early-
with soap and water to remove drug or adhesive. stage Parkinson’s disease.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Fever. Aspirin: Prophylaxis of transient isch-SALICYLATES emic attacks and MI.
aspirin (as-pir-in) Action
�Apo-ASA, �Apo-ASEN, �Arthri- Produce analgesia and reduce inflammation
nol, �Arthrisin, �Artria S.R, ASA, and fever by inhibiting the production of prosta-
�Asaphen, Ascriptin, Aspercin, glandins. Aspirin Only Decreases platelet aggre-
Aspergum, Aspirtab, �Astrin, gation. Therapeutic Effects: Analgesia. Re-
Bayer Aspirin, Bufferin, �Cory- duction of inflammation. Reduction of fever.

Aspirin. Decreased incidence of transient isch-phen, Easprin, Ecotrin, �Entro-
emic attacks and MI.phen, Genacote, Halfprin, �Head-

ache Tablets, Healthprin, Pharmacokinetics
�Novasen, �PMS-ASA, �Rivasa, Absorption: Aspirin—Well absorbed from
St. Joseph Adult Chewable Aspi- the upper small intestine; absorption from en-
rin, ZORprin teric-coated preparations may be unreliable;

rectal absorption is slow and variable. Cholinecholine salicylate
and magnesium salicylates—Well absorbed(koe-leen sal-i-sil-ate)
after oral administration. Salsalate—Splits intoArthropan 2 molecules of salicylic acid after oral adminis-

choline and magnesium salicy- tration; absorbed in the small intestine.
Distribution: All salicylates are rapidly andlates
widely distributed; cross the placenta and enter(koe-leen mag-neez-ee-um
breast milk.sal-i-sil-ates)
Metabolism and Excretion: Extensively me-CMT, Tricosal, Trilisate
tabolized by the liver; inactive metabolites ex-

magnesium salicylate creted by the kidneys. Amount excreted un-
(mag-neez-ee-um sal-i-sil-ate) changed by the kidneys depends on urine pH; as
�Doan’s Backache Pills, Doan’s SpH increases, amount excreted unchanged in-
Regular Strength Tablets, Magan, creases from 2–3% up to 80%.
Mobidin Half-life: 2–3 hr for low doses; up to 15–30 hr

with larger doses because of saturation of liversalsalate (sal-sa-late)
metabolism.Amigesic, Anaflex, Disalcid, Mar-

thritic, Mono-Gesic, Salflex, Sal- TIME/ACTION PROFILE (analgesia/fever re-
gesic, Salsitab duction†)
sodium salicylate ROUTE ONSET PEAK DURATION
(soe-dee-yum sal-i-sil-ate)

aspirin–PO 5–30 min 1–3 hr 3–6 hr
�Dodd’s Extra Strength, �Dodd’s aspirin–PO- 5–30 min 2–4 hr 8–12 hr
Pills, �Gin Pain Pills ER

aspirin–Rect 1–2 hr 4–5 hr 7 hr
Classification all other sa- 5–30 min 1–3 hr 3–6 hr
Therapeutic: antipyretics, nonopioid anal- licylates–PO
gesics

†Antirheumatic effect may take 2–3 wk of chronic dosingPharmacologic: salicylates

Contraindications/PrecautionsPregnancy Category D (aspirin–first tri-
Contraindicated in: Hypersensitivity to aspi-mester), C (magnesium salicylate, sal-
rin, tartrazine (FDC yellow dye #5), or other sa-

salate–first trimester) licylates; Cross-sensitivity with other NSAIDs
may exist (less with nonaspirin salicylates);

Indications Bleeding disorders or thrombocytopenia (more
Inflammatory disorders including: Rheumatoid important with aspirin); Children or adoles-
arthritis, Osteoarthritis. Mild to moderate pain. cents with viral infections (may increase the risk

of Reye’s syndrome); Salsalate: Peri-operative

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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pain from coronary artery bypass graft (CABG) Drug-Food: Foods capable of acidifying
surgery. the urine (see Appendix L) may � serum sali-
Use Cautiously in: History of GI bleeding or cylate levels.
ulcer disease; Chronic alcohol use/abuse; Se- Route/Dosage
vere renal disease (magnesium toxicity may oc-

Aspirincur with magnesium salicylate); Severe hepatic
disease; Salsalate. Cardiovascular disease or Pain/Fever
risk factors for cardiovascular disease (may � PO, Rect (Adults): 325–1000 mg q 4–6 hr
risk of serious cardiovascular thrombotic (not to exceed 4 g/day). Extended-release tab-
events, myocardial infarction, and stroke, espe- lets—650 mg q 8 hr or 800 mg q 12 hr.
cially with prolonged use); Geri: Geriatric pa- PO, Rect (Children 2–11 yr): 10–15 mg/kg q
tients (� risk of adverse reactions especially GI 4–6 hr (not to exceed 4 g/day).
bleeding; more sensitive to toxic levels); OB:

InflammationPregnancy; salicylates may have adverse effects
PO (Adults): 2.4 g/day initially; increased toon fetus and mother and in general should be
maintenance dose of 3.6–5.4 g/day in dividedavoided during pregnancy, especially during the
doses (up to 7.8 g/day for acute rheumatic3rd trimester; Lactation: Lactation (safety not
fever).established).
PO (Children): 60–100 mg/kg/day in dividedAdverse Reactions/Side Effects doses (up to 130 mg/kg/day for acute rheumat-EENT: tinnitus. GI: GI BLEEDING, dyspepsia, epi- ic fever).gastric distress, nausea, abdominal pain, an-
Prevention of Transient Ischemic Attacksorexia, hepatotoxicity, vomiting. Derm: salsa-

late— EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON PO (Adults): 50–325 mg once daily.
SYNDROME, TOXIC EPIDERMAL NECROLYSIS. Hemat: aspi-

Prevention of Myocardial Infarctionrin— anemia, hemolysis, increased bleeding
PO (Adults): 80–325 mg once daily.time. Misc: allergic reactions including ANAPHY-
PO (Children): 3–10 mg/kg once daily (roundLAXIS and LARYNGEAL EDEMA.
dose to a convenient amount.Interactions
Kawasaki DiseaseDrug-Drug: Aspirin may � the risk of bleed-

ing with warfarin, heparin, heparin-like PO (Children): 80–100 mg/kg/day in 4 divid-
agents, thrombolytic agents, ticlopidine, ed doses until fever resolves; may be followed by
clopidogrel, abciximab, tirofiban, or epti- maintenance dose of 3–5 mg/kg/day as a single
fibatide, although these agents are frequently dose for up to 8 wk.
used safely in combination and in sequence. Choline SalicylateIbuprofen may negate the cardioprotective anti-

435 mg of choline salicylate is equivalent to 325platelet effects of low-dose aspirin. Aspirin may
mg of aspirin� risk of bleeding with cefoperazone, cefo-
PO (Adults): Analgesic/antipyretic—435–tetan, and valproic acid. May � activity of
669 mg (1/2–3/4 tsp) q 3 hr or 425–870 mg (1/2–1penicillins, phenytoin, methotrexate, val-
tsp) q 4 hr or 870–1305 mg (1–11/2 tsp) q 6 hrproic acid, oral hypoglycemic agents, and
as needed. Anti-inflammatory—4.8–7.2 g/sulfonamides. May � beneficial effects of
day in divided doses.probenecid or sulfinpyrazone. Corticoste-
PO (Children): Pain/fever—2 g/m2/day in 4–roids may � serum salicylate levels. Urinary
6 divided doses. Inflammation—107–133acidification � reabsorption and may � se-
mg/kg/day in 4–6 divided doses (up to 174 mg/rum salicylate levels. Alkalinization of the
kg).urine or the ingestion of large amounts of ant-

acids � excretion and � serum salicylate lev- Magnesium Salicylate
els. May blunt the therapeutic response to di- PO (Adults): 304 mg q 4 hr or 467 mg q 6 hr.
uretics, and antihypertensives. � risk of GI

Choline and Magnesium Salicylatesirritation with NSAIDs.
Drug-Natural Products: � anticoagulant ef- 5 ml of liquid equivalent to 500 mg salicylate or
fect and bleeding risk when using aspirin with 650 mg of aspirin. Tablet strength expressed in
arnica, chamomile, clove, feverfew, garlic, mg of salicylate: 500-mg tablet equivalent to 650
ginger, ginkgo, Panax ginseng, and others. mg of aspirin, 750-mg tablet equivalent to 975
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mg of aspirin, 1000-mg tablet equivalent to 1.3 g generic—500 mg $32.74/100, 750 mg $41.04/
of aspirin 100.
PO (Adults): Anti-inflammatory—3 g/day Sodium Salicylate
of salicylate at bedtime or in 2–3 divided doses Tablets: 325 mgOTC, 650 mgOTC. Delayed-re-
(not to exceed 4.5 g/day). lease tablets: 324 mgOTC, 325 mgOTC, 650 mgOTC.
PO (Children >37 kg): 2.25 g of salicylate/
day in 2 divided doses. NURSING IMPLICATIONS
PO (Children <37 kg): 50 mg of salicylate/

Assessmentkg/day in 2 divided doses.
● Patients who have asthma, allergies, and na-Salsalate

sal polyps or who are allergic to tartrazine arePO (Adults): 1 g 3 times daily initially; further
at an increased risk for developing hypersen-titration may be required.
sitivity reactions.

Sodium Salicylate ● Pain: Assess pain and limitation of move-
PO (Adults): Pain/fever—325–650 mg q ment; note type, location, and intensity before
4 hr. Inflammation—3.6–5.4 g/day in divided and at the peak (see Time/Action Profile) af-
doses. ter administration.
PO (Children): Pain/fever—1.5 g/m2/day in ● Fever: Assess fever and note associated signs
4–6 divided doses. Inflammation—80–100 (diaphoresis, tachycardia, malaise, chills).
mg/kg/day in 4–6 divided doses. ● Lab Test Considerations: Monitor hepat-

ic function before antirheumatic therapy andAvailability
if symptoms of hepatotoxicity occur; moreAspirin
likely in patients, especially children, withTablets: 81 mgOTC, 162.5 mgOTC, 325 mgOTC, 500
rheumatic fever, systemic lupus erythemato-mgOTC, 650 mgOTC, �975 mgOTC. Chewable tab-
sus, juvenile arthritis, or pre-existing hepaticlets: �80 mgOTC, 81 mgOTC. Chewing gum: 227
disease. May cause � serum AST, ALT, andmgOTC. Dispersible tablets: 325 mgOTC, 500
alkaline phosphatase, especially when plas-mgOTC. Enteric-coated (delayed-release) S
ma concentrations exceed 25 mg/100 ml.tablets: 80 mgOTC, 165 mgOTC, �300 mgOTC, 325
May return to normal despite continued usemgOTC, 500 mgOTC, �600 mgOTC, 650 mgOTC, 975
or dose reduction. If severe abnormalities ormgOTC. Extended-release tablets: �325
active liver disease occurs, discontinue andmgOTC, 650 mgOTC, 800 mg. Delayed-release
use with caution in future.capsules: �325 mgOTC, �500 mgOTC. Supposi-

● Monitor serum salicylate levels periodicallytories: 60 mgOTC, 120 mgOTC, 125 mgOTC, 130
with prolonged high-dose therapy to deter-mgOTC, �150 mgOTC, �160 mgOTC, 195 mgOTC, 200

mgOTC, 300 mgOTC, �320 mgOTC, 325 mgOTC, 600 mine dose, safety, and efficacy, especially in
mgOTC, �640 mgOTC, 650 mgOTC, 1.2 gOTC. In com- children with Kawasaki disease.
bination with: antihistamines, deconges- ● Aspirin: Prolongs bleeding time for 4–7 days
tants, cough suppressantsOTC, and opioids. See and, in large doses, may cause prolonged
Appendix B. prothrombin time. Monitor hematocrit peri-

odically in prolonged high-dose therapy toCholine Salicylate
assess for GI blood loss.Oral solution: 870 mg/5 mlOTC.

● Toxicity and Overdose: Monitor patientMagnesium Salicylate
for the onset of tinnitus, headache, hyperven-Tablets: 304 mgOTC, 467 mgOTC, 545 mg, 600 mg,
tilation, agitation, mental confusion, lethargy,650 mg.
diarrhea, and sweating. If these symptoms ap-Choline and Magnesium Salicylates
pear, withhold medication and notify physi-(listed as salicylate content)
cian or other health care professional imme-Tablets: 500 mg, 750 mg, 1000 mg. Liquid:
diately.500 mg/5 ml.

Potential Nursing DiagnosesSalsalate
Acute pain (Indications)Tablets: 500 mg, 750 mg. Cost: Disalcid—

500 mg $22.90/20, 750 mg $41.87/30; Impaired physical mobility (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation ● Increased ease of joint movement. May take
● Use lowest effective dose for shortest period 2–3 wk for maximum effectiveness.

of time. ● Reduction of fever.
● PO: Administer after meals or with food or an ● Prevention of transient ischemic attacks.

antacid to minimize gastric irritation. Food ● Prevention of MI.
slows but does not alter the total amount ab-
sorbed.

salmeterol (sal-me-te-role)● Do not crush or chew enteric-coated tablets.
SereventDo not take antacids within 1–2 hr of enteric-

coated tablets. Chewable tablets may be Classification
chewed, dissolved in liquid, or swallowed Therapeutic: bronchodilators
whole. Some extended-release tablets may be Pharmacologic: adrenergics
broken or crumbled but must not be ground

Pregnancy Category Cup before swallowing. See manufacturer’s
prescribing information for individual

Indicationsproducts.
Long-term control of reversible airway obstruc-Patient/Family Teaching
tion due to asthma and for maintenance treat-

● Instruct patient to take salicylates with a full
ment of asthma and prevention of broncho-glass of water and to remain in an upright po-
spasm. Prevention of exercise-induced asthma.sition for 15–30 min after administration.
Maintenance treatment to prevent broncho-

● Advise patient to report tinnitus; unusual
spasm in COPD including chronic bronchitisbleeding of gums; bruising; black, tarry
and emphysema.stools; or fever lasting longer than 3 days.

● Caution patient to avoid concurrent use of al- Action
cohol with this medication to minimize possi- Produces accumulation of cyclic adenosine mo-
ble gastric irritation; 3 or more glasses of al- nophosphate (cAMP) at beta2-adrenergic re-
cohol per day may increase the risk of GI ceptors. Relatively specific for beta (pulmo-
bleeding. Caution patient to avoid taking con- nary) receptors. Therapeutic Effects:
currently with acetaminophen or NSAIDs for Bronchodilation.
more than a few days, unless directed by Pharmacokineticshealth care professional to prevent analgesic

Absorption: Minimal systemic absorption fol-nephropathy.
lows inhalation.

● Teach patients on a sodium-restricted diet to
Distribution: Action is primarily local.avoid effervescent tablets or buffered-aspirin
Metabolism and Excretion: Unknown.preparations.
Half-life: 3–4 hr.

● Tablets with an acetic (vinegar-like) odor
should be discarded. TIME/ACTION PROFILE (bronchodilation)

● Advise patients on long-term therapy to in-
form health care professional of medication ROUTE ONSET PEAK DURATION
regimen before surgery. Aspirin may need to inhalation 10–25 min 3–4 hr 12 hr†
be withheld for 1 wk before surgery.

†9 hr in adolescents● Pedi: Centers for Disease Control and Preven-
tion warns against giving aspirin to children Contraindications/Precautions
or adolescents with varicella (chickenpox) Contraindicated in: Hypersensitivity; Acute at-
or influenza-like or viral illnesses because of tack of asthma (onset of action is delayed).
a possible association with Reye’s syndrome. Use Cautiously in: Cardiovascular disease (in-

● Transient Ischemic Attacks or MI: Advise cluding angina and hypertension); Convulsive
patients receiving aspirin prophylactically to disorders; Diabetes; Glaucoma; Hyperthyroid-
take only prescribed dose. Increasing the ism; Pheochromocytoma; Excessive use (may
dose has not been found to provide additional lead to tolerance and paradoxical broncho-
benefits. spasm); Pregnancy, lactation, or children <4 yr

(dry powder inhalation may be used in childrenEvaluation/Desired Outcomes
● Relief of mild to moderate discomfort. 4–12 yr; aerosol inhalation may be used in chil-
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dren >12 yr; may inhibit contractions during with recommended doses and is more pro-
labor). nounced with frequent use of high doses.

● May cause � serum potassium concentra-Adverse Reactions/Side Effects
tions, which are usually transient and doseCNS: headache, nervousness. CV: palpitations,
related; rarely occurs at recommended dosestachycardia. GI: abdominal pain, diarrhea, nau-
and is more pronounced with frequent use ofsea. MS: muscle cramps/soreness. Neuro:
high doses.trembling. Resp: paradoxical bronchospasm,

● Toxicity and Overdose: Symptoms ofcough.
overdose include persistent agitation, chest

Interactions pain or discomfort, decreased blood pres-
Drug-Drug: Beta blockers may � therapeu- sure, dizziness, hyperglycemia, hypokalemia,
tic effects of salmeterol. MAO inhibitors and seizures, tachyarrhythmias, persistent trem-
tricyclic antidepressants potentiate cardio- bling, and vomiting: Treatment includes dis-
vascular effects. continuing salmeterol and other beta-adren-
Drug-Natural Products: Use with caffeine- ergic agonists and providing symptomatic,
containing herbs (cola nut, guarana, mate, supportive therapy. Cardioselective beta
tea, coffee) � stimulant effect. blockers are used cautiously because they

may induce bronchospasm.Route/Dosage
Inhaln (Adults and Children ≥4 yr): Dis- Potential Nursing Diagnoses
kus—50 mcg (one inhalation as dry powder) Ineffective airway clearance (Indications)
twice daily (approximately 12 hr apart); Inhaler

Implementation42 mcg (2 puffs) twice daily, 12 hours apart.
● Do not confuse salmeretol with SalbutamolExercise-induced bronchospasm—Inhaler—

(albuterol). Inhaln: Once removed from foil42 mcg (two puffs) 30–60 min before exercise.
overwrap, discard discus when every blister

Availability has been used or 6 wk have passed, whichev-
Powder for inhalation (Serevent Diskus): er comes first.

S50 mcg/blister. Aerosol for oral inhalation ● Do not use a spacer with powder for inha-
(Serevent Inhaler): 25 mcg/actuation (deliv- lation.
ers 21 mcg/inhalation) 6.5 g (60 inhalations), Patient/Family Teaching13 g (120 inhalations). In combination

● Instruct patient on proper technique for usewith: fluticasone (Advair Diskus, see Appendix
of powder for inhalation and advise patient toB). take salmeterol as directed. Do not use more
than the prescribed dose. If a regularlyNURSING IMPLICATIONS
scheduled dose is missed, use as soon as pos-

Assessment sible and resume regular schedule. Do not
● Assess lung sounds, pulse, and blood pres- double doses. If symptoms occur before next

sure before administration and periodically dose is due, use a rapid-acting inhaled bron-
during therapy. chodilator.

● Monitor pulmonary function tests before ini- ● Instruct patient using powder for inhalation
tiating therapy and periodically during course never to exhale into diskus device and always
to determine effectiveness. to hold device in a level horizontal position.

● Observe for paradoxical bronchospasm Mouthpiece should be kept dry; never wash.
(wheezing, dyspnea, tightness in chest) and ● Caution patient not to use salmeterol to treat
hypersensitivity reaction (rash; urticaria; acute symptoms. A rapid-acting inhaled beta-
swelling of the face, lips, or eyelids). Fre- adrenergic bronchodilator should be used
quently occurs with first use of new canister for relief of acute asthma attacks.
or vial. If condition occurs, withhold medica- ● Advise patients on chronic therapy not to use
tion and notify physician or other health care additional salmeterol to prevent exercise-in-
professional immediately. duced bronchospasm. Patients using salmet-

● Lab Test Considerations: May cause � erol for prevention of exercise-induced bron-
serum glucose concentrations; occurs rarely chospasm should not use additional doses of

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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salmeterol for 12 hr after prophylactic ad- Metabolism and Excretion: Mostly metabo-
ministration. lized by the liver. <1% excreted unchanged in

● Advise patient to notify health care profes- urine.
sional immediately if difficulty in breathing Half-life: 13 hr.
persists after use of salmeterol, if condition

TIME/ACTION PROFILE (blood levels)worsens, if more inhalations of rapid-acting
bronchodilator than usual are needed to re-

ROUTE ONSET PEAK DURATIONlieve an acute attack, or if using 4 or more in-
PO unknown unknown 8 hrhalations of a rapid-acting bronchodilator for

2 or more consecutive days or more than 1 Contraindications/Precautionscanister in an 8-wk period.
Contraindicated in: Hypersensitivity; Concur-

● Salmeterol is often used with inhaled cortico-
rent dihydroergotamine (or other ergot deriva-steroids and is not a substitute for corticoste-
tives), midazolam, rifabutin, rifampin, lovasta-roids or adrenergic bronchodilators. Advise
tin, simvastatin, and triazolam; OB: Lactationpatients using inhalation or systemic cortico-
(breast-feeding not recommended in HIV-in-steroids to consult health care professional
fection).before stopping or reducing therapy.
Use Cautiously in: Diabetes mellitus (may ex-

● Emphasize the importance of regular follow-
acerbate hyperglycemia; hyperglycemia mayup exams to determine progress during
progress to ketoacidosis); Hemophilia (in-therapy.
creased risk of bleeding); Hepatic impairment

Evaluation/Desired Outcomes (may exacerbate liver dysfunction caused by
● Prevention of bronchospasm or reduction of hepatitis B or C or other causes); OB, Pedi:

frequency of acute asthma attacks in patients Pregnancy or children <16 yr (safety not estab-
with chronic asthma. lished).

● Prevention of exercise-induced asthma.
Adverse Reactions/Side Effects
CNS: SEIZURES, confusion, headache, mental de-
pression, psychic disorders, weakness. CV:saquinavir (sa-kwin-a-vir)
thrombophlebitis. GI: abdominal discomfort,Invirase
diarrhea, increased liver enzymes, jaundice,

Classification nausea. Derm: photosensitivity, severe cuta-Therapeutic: antiretrovirals
neous reactions. Endo: hyperglycemia. Hemat:Pharmacologic: protease inhibitors
acute myeloblastic leukemia, hemolytic anemia,

Pregnancy Category B thrombocytopenia. Neuro: ataxia. Misc: STE-
VENS-JOHNSON SYNDROME.

Indications Interactions
HIV infection with ritonavir (may also add other Drug-Drug: Rifampin and rifabutin signifi-
antiretrovirals). cantly � saquinavir levels; concurrent use is
Action contraindicated. Dihydroergotamine and er-
Inhibits the action of HIV protease and prevents gotamine (� risk of vasoconstriction); mid-
the cleavage of viral polyproteins. Therapeutic azolam and triazolam (� CNS depression);
Effects: Slowing of the progression of HIV in- lovastatin and simvastatin (� risk of myopa-
fection and its sequelae. Increased CD4 cell thy); concurrent use is contraindicated. Coad-
counts and decreased viral load. ministration with clarithromycin significantly

� saquinavir levels and � clarithromycin lev-Pharmacokinetics
els. Saquinavir levels are also significantly � byAbsorption: Incompletely absorbed after oral
indinavir, delavirdine, nelfinavir, ritona-administration; rapidly undergoes extensive
vir, and ketoconazole (dose adjustments mayfirst-pass hepatic metabolism. Absorption of In-
be necessary). Carbamazepine, phenobar-virase and Fortovase is not the same; products
bital, phenytoin, nevirapine, and dexa-are not interchangeable.
methasone may � saquinavir levels. Concur-Distribution: Distributes into tissues, but CNS
rent use with proton pump inhibitors may �penetration is poor.

Protein Binding: 98%. saquinavir levels. May � serum cortisol levels
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with fluticasone. May � serum trazodone under supervision of health care profes-
sional.levels.

● Instruct patient that saquinavir should not beDrug-Natural Products: St. John’s wort �
shared with others.levels and effectiveness; may promote develop-

● Inform patient that saquinavir does not curement of drug resistance.
HIV or prevent associated or opportunisticDrug-Food: Grapefruit juice � serum levels
infections. Saquinavir does not reduce theand effects. Food significantly increases � the
risk of transmission of HIV to others throughabsorption of saquinavir. Garlic can signifi-
sexual contact or blood contamination. Cau-cantly � levels.
tion patient to use a condom during sexualRoute/Dosage contact and to avoid sharing needles or do-

Invirase nating blood to prevent spreading HIV to oth-
ers. Advise patient that the long-term effectsPO (Adults): 600 mg 3 times daily within 2 hr
of saquinavir are unknown at this time.of a meal or 1000 mg twice daily.

● Advise patient not to take other medications,
Availability prescription or OTC, or herbal products con-
Invirase currently without consulting health care pro-
Capsules: 200 mg. Tablets: 500 mg. fessional.

● Inform patient that saquinavir may cause hy-
NURSING IMPLICATIONS perglycemia. Advise patient to notify health

care professional if increased thirst or hun-Assessment
ger; unexplained weight loss; increased uri-

● Assess for change in severity of symptoms of
nation; fatigue; or dry, itchy skin occurs. RareHIV and for symptoms of opportunistic infec-
but serious bullous skin eruptions with poly-tions during therapy.
arthritis may also occur.

● Lab Test Considerations: Monitor viral
● Inform patient that long-term effects of sa-load and CD4 count regularly during therapy.

quinavir are unknown at this time.
● May cause hyperglycemia, which may result S● Emphasize the importance of regular follow-in diabetic ketoacidosis.

up exams and blood tests to determine prog-
● Monitor hematologic and hepatic function

ress and monitor for side effects.before and periodically during therapy. May
Evaluation/Desired Outcomescause anemia, thrombocytopenia, and � liv-
● Slowing of the progression of HIV infectioner enzymes. Use with rifampin greatly � risk

and its sequelae.of hepatitis and � serum transaminases.
● Decrease in viral load and improvement inPotential Nursing Diagnoses

CD4 cell counts.Risk for infection (Indications, Side Effects)

Implementation
● PO: Administer within 2 hr after a full meal to sargramostim

increase effectiveness. Taking without food (sar-gram-oh-stim)
causes decreased blood concentrations and Leukine, rHu GM-CSF (recombi-
may result in no antiviral activity. nant human granulocyte/macro-

● Capsules are stable until expiration date if re- phage colony-stimulating factor)
frigerated or for 3 months when brought to

Classificationroom temperature.
Therapeutic: colony-stimulating factorsPatient/Family Teaching Pharmacologic: biologic response mod-

● Instruct patient to take saquinavir as directed ifiers
at the same time each day, within 2 hr after a

Pregnancy Category Cfull meal. Take missed doses as soon as pos-
sible if not almost time for next dose; do not
double doses. Do not discontinue without Indications
consulting health care professional. Changes Acceleration of bone marrow recovery after: Au-
from Invirase to Fortovase should be made tologous bone marrow transplantation in pa-

� = Canadian drug name.
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tients with non-Hodgkin’s lymphoma, acute GI: diarrhea. Derm: itching, rash. MS: arthral-
lymphoblastic leukemia, or Hodgkin’s disease, gia, bone pain, myalgia. Misc: chills, fever, first-
Allogenic bone marrow transplantation from dose reaction.
HLA-matched donors. Management of bone Interactions
marrow transplant failure or engraftment delay. Drug-Drug: Lithium or corticosteroids may
After induction chemotherapy for acute myelog- potentiate myeloproliferative effects of sargra-
enous leukemia (AML) in patients ≥55 yr. Mo- mostim (concurrent use should be undertaken
bilization and after transplant of autologous pe- cautiously).
ripheral blood progenitor cells (PBPCs);

Route/Dosageincreases harvest by leukapheresis.
After Bone Marrow TransplantationAction
IV (Adults): 250 mcg/m2/day for 21 days.Consists of a glycoprotein produced by recom-

binant DNA technique that is capable of binding Failure/Delay of Engraftment after Bone
to and stimulating the production, division, dif- Marrow Transplantation
ferentiation, and activation of granulocytes and IV (Adults): 250 mcg/m2/day for 14 days; may
macrophages. Therapeutic Effects: Accelerat- be repeated after a 7-day rest between courses;
ed recovery of bone marrow after autologous if results are inadequate, a 3rd course at 500bone marrow transplantation, resulting in de- mcg/m2/day for 14 days may be given after acreased risk of infection and other compli- 7-day rest.cations.

After Chemotherapy for AMLPharmacokinetics
IV (Adults): 250 mcg/m2/day started aroundAbsorption: After IV administration, absorp-
day 11 or 4 days after induction if day 10 bonetion is essentially complete. Well absorbed after
marrow is hypoplastic with <5% blast cells andsubcut administration.
continued until absolute neutrophil countDistribution: Unknown.
(ANC) >1500 cells/mm3 for 3 consecutive daysMetabolism and Excretion: Unknown.
(not to exceed 42 days); if adverse reactions oc-Half-life: Unknown.
cur, decrease dose by 50% or temporarily dis-

TIME/ACTION PROFILE (noted as effects continue.
on blood counts)

Mobilization of PBPCs
IV, Subcut (Adults): 250 mcg/m2/day contin-ROUTE ONSET PEAK DURATION
ued throughout collection of PBPCs.

subcut, IV rapid unknown 3–7 days

After PBPC Transplantation
Contraindications/Precautions IV, Subcut (Adults): 250 mcg/m2/day contin-
Contraindicated in: Presence of ≥10% leuke- ued until ANC >1500 cells/mm3 for 3 consecu-
mic myeloid blast cells in bone marrow or pe- tive days.
ripheral blood; Hypersensitivity to granulocyte

Availabilitymacrophage colony-stimulating factor (GM-
Powder for injection: 250 mcg/vial, 500CSF), yeast products, or additives (mannitol,
mcg/vial.tromethamine, or sucrose); Products contain-

ing benzyl alcohol should not be used in
NURSING IMPLICATIONSnewborns.

Use Cautiously in: Pre-existing fluid retention, Assessment
CHF, or pulmonary infiltrates; Pre-existing car-

● Monitor heart rate, blood pressure, and res-
diac disease; Myeloid malignancies; Previous piratory status during and immediately after
extensive radiation or chemotherapy (response infusion. If dyspnea develops, slow infusion
may be limited); OB: Pregnancy (use only if rate by half. Reassess; medication may need
clearly needed); Lactation or children (safety to be discontinued. Assess for peripheral ede-
not established). ma daily throughout therapy. Capillary leak

syndrome (swelling of feet or lower legs, sud-Adverse Reactions/Side Effects
den weight gain, dyspnea) and pleural orCNS: headache, malaise, weakness. Resp:
pericardial effusion may occur, usually atdyspnea. CV: pericardial effusion, peripheral

edema, transient supraventricular tachycardia. doses >32 mcg/kg/day.
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● Monitor for first-dose reaction (flushing, hy- ● Subcut: Administer reconstituted solution
potension, syncope, weakness). Does not re- without further dilution.
cur with first dose of each course but may oc- IV Administration
cur with first dose of more than 1 course.

● Intermittent Infusion: Diluent: Dilute in
● Assess patient for fever daily during therapy.

0.9% NaCl. Concentration: If final concen-Usually mild and dose related and resolves
tration is <10 mcg/ml, add 1 mg human albu-with discontinuation or administration of an-
min per 1 ml of 0.9% NaCl before addition oftipyretics.
sargramostim to prevent absorption of the

● Assess patient for arthralgias and myalgias,
components of the drug delivery system. Dousually in lower extremities, which tend to
not administer with an in-line filter. Rate:occur when granulocyte counts are returning
Usually infused over 2–4 hr. Has been admin-to normal. May also cause mild to moderate
istered over 30–60 min, over 5–12 hr, and asbone pain, possibly from bone marrow ex-
a continuous infusion over 24 hr.pansion. Usually occurs over a 1–3-day peri-

● After bone marrow transplantation or fail-od before myeloid recovery and occurs in the
sternum, spine, pelvis, and long bones. Treat ure of engraftment: Administer over 2 hr.
with analgesics. ● Chemotherapy for AML: Administer over 4

● Lab Test Considerations: Obtain a CBC hr.
with differential and platelet count before ● Mobilization of PBPCs or PBPC transplant:
chemotherapy and twice weekly during thera- Administer as a continuous infusion over 24
py to avoid leukocytosis. Monitor ANC; may hr.
increase rapidly. If ANC >20,000/mm3 or

● Y-Site Compatibility: amikacin, amino-
10,000/mm3 after the nadir has occurred or if phylline, aztreonam, bleomycin, butorpha-
platelet count >500,000/mm3, interrupt ad- nol, calcium gluconate, carboplatin, carmus-
ministration and reduce dose by half or dis- tine, cefazolin, cefepime, cefotaxime,
continue. Excessive blood levels usually re- ceftizoxime, ceftriaxone, cefuroxime, cimeti-turn to baseline 3–7 days after Sdine, cisplatin, clindamycin, cyclophospha-discontinuation of therapy. If blast cells ap-

mide, cyclosporine, cytarabine, dacarbazine,pear, sargramostim should be discontinued.
dactinomycin, dexamethasone sodium phos-

● Monitor renal and hepatic function before
phate, diphenhydramine, dopamine, doxoru-and biweekly throughout therapy in patients
bicin, doxycycline, droperidol, etoposide,with renal or hepatic dysfunction. May cause
famotidine, fentanyl, floxuridine, fluconazole,� BUN, creatinine, and hepatic enzymes.
fluorouracil, furosemide, gentamicin, grani-● May cause � serum albumin concen-
setron, heparin, idarubicin, ifosfamide, im-trations.
mune globulin, magnesium sulfate, mannitol,Potential Nursing Diagnoses
mechlorethamine, meperidine, mesna, meth-Risk for infection (Indications)
otrexate, metoclopramide, metronidazole,

Implementation mitoxantrone, pentostatin, piperacillin/tazo-
● Do not confuse Leukine (sargramostim) with bactam, potassium chloride, prochlorpera-

leukeran (chlorambucil) or leucovorin. zine, promethazine, ranitidine, teniposide, ti-
● Administer 2–4 hr after bone marrow trans-

carcillin/clavulanate, trimethoprim/plant and no earlier than 24 hr after cytotoxic
sulfamethoxazole, vinblastine, vincristine, zi-chemotherapy or 12 hr after last dose of ra-
dovudine.diotherapy.

● Y-Site Incompatibility: acyclovir, ampicil-
● Refrigerate but do not freeze powder, recon-

lin, ampicillin/sulbactam, chlorpromazine,stituted solution, or diluted solution. Recon-
ganciclovir, haloperidol, hydrocortisone, hy-stitute with 1 ml of sterile water without pre-
dromorphone, imipenem/cilastatin, lor-servatives injected toward side of vial. Swirl
azepam, methylprednisolone sodium succi-gently to avoid foaming. Do not shake. Solu-
nate, mitomycin, morphine, nalbuphine,tion should be clear and colorless. Discard if
ondansetron, sodium bicarbonate, tobra-left at room temperature for >6 hr. Vial is for

1-time use only. mycin.
� = Canadian drug name.
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Contraindications/Precautions● Additive Incompatibility: Do not admix
with other medications. Contraindicated in: Hypersensitivity; Hyper-

sensitivity to bromides (injection only); Angle-Patient/Family Teaching
closure glaucoma; Acute hemorrhage; Tachy-● Instruct patient to notify nurse or physician if
cardia secondary to cardiac insufficiency ordyspnea or palpitations occur.
thyrotoxicosis.Evaluation/Desired Outcomes
Use Cautiously in: OB, Geri: Geriatric patients,

● Acceleration of bone marrow recovery and
infants, and children (increased risk of adversedecreased incidence of infection in patients
reactions); Possible intestinal obstruction;after autologous and allogenic bone marrow
Prostatic hyperplasia; Chronic renal, hepatic,transplantation, bone marrow transplant fail-
pulmonary, or cardiac disease; OB: Pregnancyure or engraftment delay, chemotherapy for
or lactation (safety not established); to mini-AML, and PBPC transplantation.
mize exposure to fetus, apply 1 hr prior to ce-
sarean section.

scopolamine Adverse Reactions/Side Effects(scoe-pol-a-meen) CNS: drowsiness, confusion. EENT: blurred vi-Isopto Hyoscine, Transderm- sion, mydriasis, photophobia. CV: tachycardia,
Scop, �Transderm-V palpitations. GI: dry mouth, constipation. GU:

urinary hesitancy, urinary retention. Derm: de-Classification
Therapeutic: antiemetics creased sweating.
Pharmacologic: anticholinergics Interactions

Drug-Drug: � anticholinergic effects withPregnancy Category C
antihistamines, antidepressants, quini-
dine, or disopyramide. � CNS depressionIndications

Transdermal: Prevention of motion sickness. with alcohol, antidepressants, antihista-
Management of nausea and vomiting associated mines, opioid analgesics, or sedative/hyp-
with opioid analgesia or general anesthesia/re- notics. May alter the absorption of other orally
covery from anesthesia. IM, IV, Subcut Preop- administered drugs by slowing motility of the
eratively to produce amnesia and to decrease GI tract. May � GI mucosal lesions in patients
salivation and excessive respiratory secretions. taking oral wax-matrix potassium chloride
Action preparations.
Inhibits the muscarinic activity of acetylcholine. Drug-Natural Products: � anticholinergic
Corrects the imbalance of acetylcholine and effects with jimson weed and scopolia.
norepinephrine in the CNS, which may be re- Route/Dosagesponsible for motion sickness. Therapeutic

Transdermal (Adults): Motion sickness—Effects: Reduction of nausea and vomiting. Pre-
1.5 mg. Transderm-Scop system delivers 1 mgoperative amnesia and decreased secretions.
over 72 hr; apply 4 hr prior to travel (US prod-Pharmacokinetics uct); Recovery from anesthesia/surgery—1.5Absorption: Well absorbed following IM, sub-
mg. Transderm-Scop system delivers 1 mg overcut, and transdermal administration.
72 hr; apply evening before surgery or 1 hr pri-Distribution: Crosses the placenta and blood-
or to cesarean section.brain barrier.
IM, IV, Subcut (Adults): Antiemetic/anti-Metabolism and Excretion: Mostly metabo-
cholinergic—0.3–0.6 mg; antisecretory ef-lized by the liver.
fect—0.2–0.6 mg; amnestic effect—0.32–Half-life: 8 hr.
0.65 mg; sedation—0.6 mg 3–4 times daily.

TIME/ACTION PROFILE (antiemetic, sedative IM, IV, Subcut (Children): Antiemetic/an-
properties) ticholinergic—6 mcg/kg or 0.2 mg/m2.

IM (Children 8–12 yr): Antisecretory—0.3ROUTE ONSET PEAK DURATION
mg.PO, IM, 30 min 1 hr 4–6 hr
IM (Children 3–8 yr): Antisecretory—0.2subcut

IV 10 min 1 hr 2–4 hr mg.
transdermal 4 hr unknown 72 hr
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Patient/Family TeachingIM (Children 7 mo–3 yr): Antisecretory—
● Instruct patient to take medication as direct-0.15 mg.

IM (Children 4–7 mo): Antisecretory—0.1 ed. Take missed doses as soon as remem-
mg. bered. Do not double doses.

● Medication may cause drowsiness or blurredAvailability (generic available)
vision. Caution patient to avoid driving or oth-Transdermal therapeutic system: Trans-
er activities requiring alertness until responsederm-Scop—1.5 mg scopolamine/patch re-
to medication is known.leases 0.5 mg scopolamine over 3 days in packs

● Patient should use caution when exercisingof 4 units, �Transderm-V—1.5 mg scopola-
and in hot weather; overheating may result inmine/patch releases 1 mg scopolamine over 3
heatstroke.days. Injection: 0.3 mg/ml in 1-ml vials, 0.4

● Advise patient to avoid concurrent use of al-mg/ml in 0.5-ml ampules and 1-ml vials, 0.86
cohol and other CNS depressants with thismg/ml in 0.5-ml ampules, 1 mg/ml in 1-ml vials.
medication.

NURSING IMPLICATIONS ● Inform patient that frequent mouth rinses,
good oral hygiene, and sugarless gum or can-Assessment
dy may minimize dry mouth.

● Assess patient for signs of urinary retention
● Transdermal: Instruct patient on applica-periodically during therapy.

tion of transdermal patches. Apply at least 4
● Monitor heart rate periodically during paren-

hr (US product) before exposure to travel toteral therapy.
prevent motion sickness. Wash hands and dry● Assess patient for pain prior to administra-
thoroughly before and after application. Ap-tion. Scopolamine may act as a stimulant in
ply to hairless, clean, dry area behind ear;the presence of pain, producing delirium if
avoid areas with cuts or irritation. Apply pres-used without morphine or meperidine.
sure over system to ensure contact with skin.● Antiemetic: Assess patient for nausea and
System is effective for 3 days. If system be-vomiting periodically during therapy. Scomes dislodged, replace with a new systemPotential Nursing Diagnoses
on another site behind the ear. System is wa-Impaired oral mucous membrane (Indications,
terproof and not affected by bathing or show-Side Effects)
ering.Risk for injury (Side Effects)

● Instruct patient to remove patch and notify
Implementation health care professional immediately if symp-

IV Administration toms of acute angle-closure glaucoma (pain
● Direct IV: Diluent: Scopolamine should be or reddening of the eyes with pupil dilation)

diluted with sterile water for injection prior to occur.
IV administration. Concentration: Dilute ● Caution patients engaging in underwater
dose with an equal volume of diluent. Rate: sports of potentially distorting effects of sco-
Inject slowly over 2–3 min. polamine.

● Syringe Compatibility: butorphanol, ● For perioperative nausea and vomiting, ap-
chlorpromazine, cimetidine, diphenhydra- ply patch the night before surgery, or 1 hr pri-
mine, droperidol, fentanyl, hydromorphone, or to Cesarean section to minimize exposure
meperidine, metoclopramide, midazolam, to infant. Keep patch in place for 24 hrs, then
morphine, nalbuphine, pentazocine, pento- remove and discard.
barbital, perphenazine, prochlorperazine,

Evaluation/Desired Outcomespromethazine, ranitidine, sufentanil, thio-
● Decrease in salivation and respiratory secre-pental.

tion preoperatively.● Y-Site Compatibility: fentanyl, heparin, hy-
● Postoperative amnesia.drocortisone sodium succinate, hydromor-
● Prevention of motion sickness.phone, methadone, morphine, potassium
● Prevention and treatment of opioid- or anes-chloride, propofol, sufentanil, vitamin B

complex with C. thesia-induced nausea and vomiting.

� = Canadian drug name.
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Adverse Reactions/Side Effectsselegiline (se-le-ji-leen) CNS: confusion, dizziness, fainting, hallucina-
Apo-Selegiline, Carbex, Eldepryl, tions, insomnia, vivid dreams. GI: nausea,
Gen-Selegiline, Nu-Selegiline, abdominal pain, dry mouth.
�Novo-Selegiline, SD-Deprenyl,

InteractionsZelapar
Drug-Drug: Concurrent use with meperidine

Classification or other opioid analgesics may possibly result
Therapeutic: antiparkinson agents in a potentially fatal reaction (excitation, sweat-Pharmacologic: monoamine oxidase type

ing, rigidity, and hypertension; or hypotensionB inhibitors
and coma). Serotonin syndrome (confusion,

Pregnancy Category C agitation, hyperpyrexia, hypertension, seizures)
may occur with concurrent use of nefazolone

Indications or SSRI antidepressants (fluoxetine should
Management of Parkinson’s disease (with levo- be discontinued 5 wk prior to selegiline, venla-
dopa or levodopa/carbidopa) in patients who faxine should be discontinued 7 days before
fail to respond to levodopa/carbidopa alone. selegiline, other agents should be discontinued

2 wk before selegiline). Selegiline should beAction
discontinued 2 wk before SSRIs are initiated.Following conversion by MAO to its active form,
Concurrent use with tricyclic antidepres-selegiline inactivates MAO by irreversibly bind-
sants may result in asystole, diaphoresis, hyper-ing to it at type B (brain) sites. Inactivation of
tension, syncope, behavioral changes, alteredMAO leads to increased amounts of dopamine
consciousness, hyperpyrexia, tremors, muscleavailable in the CNS. Therapeutic Effects: In-
rigidity, and seizures (avoid concurrent use;creased response to levodopa/dopamine thera-
discontinue selegiline 2 wk before initiating tri-py in Parkinson’s disease.
cyclic antidepressant therapy). May initially �

Pharmacokinetics risk of side effects of levodopa/carbidopa
Absorption: Appears to be well absorbed fol- (dosage of levodopa/carbidopa may need to be
lowing oral administration. � by 10–30%).
Distribution: Widely distributed. Drug-Food: Doses >10 mg/day may produce
Metabolism and Excretion: Metabolism in- hypertensive reactions with tyramine-con-
volves some conversion to amphetamine and taining foods (see Appendix L).
methamphetamine. 45% excreted in urine as Route/Dosagemetabolites.

PO (Adults): 5 mg bid, with breakfast andHalf-life: Unknown; orally disintegrating tab-
lunch (some patients may require further divid-lets 1.3 hr. ing of doses—2.5 mg 4 times daily).
PO (Adults): Orally disintegrating tablets—TIME/ACTION PROFILE (onset of beneficial
1.25 mg once daily for at least 6 wks. After 6effects in Parkinson’s disease)
wks, may increase to 2.5 mg if effect not

ROUTE ONSET PEAK DURATION achieved and patient is tolerating medication.
PO 2–3 days 40–90 min unknown Availability (generic available)
orally disin- 5 min 10–15 min unknown Capsules: 5 mg. Tablets: 5 mg. Orally disin-

tegrating
tegrating tablets: 1.25 mg.

Contraindications/Precautions
NURSING IMPLICATIONSContraindicated in: Hypersensitivity; Concur-

rent meperidine or opioid analgesic therapy Assessment
(possible fatal reactions); Concurrent use of ● Assess patient for signs and symptoms of Par-
SSRIs or tricyclic antidepressants. kinson’s disease (tremor, muscle weakness
Use Cautiously in: Doses >10 mg/day (� risk and rigidity, ataxic gait) prior to and during
of hypertensive reactions with tyramine-con- therapy.
taining foods and some medications); History of ● Assess blood pressure periodically during
peptic ulcer disease. therapy.
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Potential Nursing Diagnoses Evaluation/Desired Outcomes
Impaired physical mobility (Indications) ● Improved response to levodopa/carbidopa in
Risk for injury (Indications, Side Effects) patients with Parkinson’s disease.

Implementation
● Do not confuse selegiline with sertraline. selegiline transdermal
● An attempt to reduce the dose of levodopa/ (se-le-ji-leen)carbidopa by 10–30% may be made after 2– Emsam3 days of selegiline therapy.
● PO: Administer 5-mg tablet with breakfast Classification

Therapeutic: antidepressantsand lunch.
Pharmacologic: monoamine oxidase type● Administer orally disintegrating tablets in
B inhibitorsthe morning, before breakfast and without

liquid. Remove tablet gently from blister pack Pregnancy Category C
with clean dry hands immediately before ad-
ministering. Do not attempt to push tablet Indicationsthrough backing. Tablet will disintegrate Major depressive disorder.within seconds when placed on tongue. Avoid

Actionfood or liquid within 5 min of administering
Following conversion by MAO to its active form,orally disintegrating tablets.
selegiline inactivates MAO by irreversibly bind-Patient/Family Teaching ing to it at type B (brain) sites; this results in

● Instruct patient to take medication as direct- higher levels of monoamine neurotransmittersed. Take missed doses as soon as possible, in the brain (dopamine, serotonin, norepineph-but not if late afternoon or evening or almost rine). Therapeutic Effects: Decreased symp-time for next dose. Do not double doses. Cau- toms of depression.tion patient that taking more than the pre-
Pharmacokineticsscribed dose may increase side effects and SAbsorption: 25–30% of patch content is trans-place patient at risk for hypertensive crisis if
dermally absorbed, blood levels are higher thanfoods containing tyramine are consumed
those following oral administration because(see Appendix L).
there is less first pass hepatic metabolism.● Advise patients taking selegiline ≥20 mg/day
Distribution: Rapidly distributes to all bodyto avoid large amounts of tyramine-contain-
tissues; crosses the blood brain barrier.ing foods (see Appendix L), alcoholic bever-
Metabolism and Excretion: Mostly metabo-ages, large quantities of caffeine-containing
lized by the liver, primarily by the CYP2A6,beverages, or OTC or herbal cough or cold
CYP2C9 and CYP3A4/5 enzyme systems. 10%medications.
excreted in urine as metabolites, 2% in feces;● Inform patient and family of the signs and
negligible renal excretion of unchanged drug.symptoms of MAO inhibitor–induced hyper-
Half-life: 18–25 hr.tensive crisis (severe headache, chest pain,

nausea, vomiting, photosensitivity, enlarged
TIME/ACTION PROFILEpupils). Advise patient to notify health care

professional immediately if severe headache ROUTE ONSET PEAK DURATION
or any other unusual symptom occurs.

transdermal unknown 2 or more 2 wk (after
● Caution patient to change positions slowly to weeks discontinu-

minimize orthostatic hypotension. ation)
● Advise patient that increasing fluids, sugarless

gum or candy, ice, or saliva substitutes may Contraindications/Precautions
help minimize dry mouth. Consult health care Contraindicated in: Hypersensitivity; Pheo-
professional if dry mouth continues for >2 chromocytoma; Concurrent selective serotonin
wk. re-uptake inhibitors (fluoxetine, paroxetine ci-

● Inform patient that selegiline may cause hal- talopram, escitalopram and others), non-selec-
lucinations. tive serotonin re-uptake inhibitors (venlafaxine,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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duloxetine), tricyclic antidepressants (amitrip- oral selegiline, sympathomimetic amines,
tyline, imipramine and others), carbamazepine, amphetamines, cocaine, or local anesthet-
oxcarbazepine, amphetamines, vasoconstric- ics with vasoconstrictors; these may all �
tors (ephedrine, pseudoephedrine), bupro- risk of hypertensive crisis. (Fluoxetine should
pion, meperidine, tramadol, methadone, pro- not be used within 2 wks of initiating therapy).
poxyphene, dextromethorphan, mirtazapine Drug-Natural Products: St. John’s wort
cyclobenzaprine, other MAO inhibitors (isocar- may � risk of hypertensive crisis.
boxazid, phenelzine, tranylcypromine) oral Route/Dosage
selegiline, sympathomimetic amines, amphet- Transdermal (Adults): 6 mg/24 hr, if neces-
amines, cocaine or local anesthetics with vaso- sary, may be increased at 2 wk intervals in incre-
constrictors; St. John’s wort; Alcohol. ments of 3 mg, up to 12 mg/24 hr.Use Cautiously in: Elective surgery within 10

Availabilitydays; benzodiazepines, mivacurium, rapacuro-
Transdermal patch: 6 mg/24 hr, 9 mg/24 hr,nium, fentanyl, morphine and codeine may be
12 mg/24 hr.used cautiously; May � risk of suicide attempt/

ideation especially during early treatment or
NURSING IMPLICATIONSdose adjustment; risk may be greater in children

or adolescents (safe use in children <8 yr not Assessment
established); History of mania; Dosing at 9 mg/

● Assess mental status, mood changes, and anx-
24 hr or 12 mg/24 hr requires dietary modifica- iety level frequently. Assess for suicidal ten-
tion (avoid foods containing large amounts of dencies, agitation, irritability, and unusualtyramine); Geri: Patients ≥65 yr may be more changes in behavior especially during earlysusceptible to orthostatic hypotension; OB: therapy. Monitor pediatric patients face-to-Pregnancy; use only if benefit outweighs risk to

face weekly during first 4 wks, every otherthe fetus; OB: Lactation; safety not established;
week for 4 wks, at 12 weeks, and as clinicallyPedi: Safe use in children and adolescents not
indicated during therapy. Restrict amount ofestablished.
drug available to patient.

Adverse Reactions/Side Effects
● Monitor blood pressure and pulse rate before

CNS: insomnia, abnormal thinking, agitation, and frequently during therapy. Report signifi-
amnesia, worsening of mania/hypomania. cant changes promptly.
EENT: tinnitus. Resp: � cough. CV: HYPERTEN-

● Toxicity and Overdose: Concurrent in-
SIVE CRISIS, chest pain, orthostatic hypotension, gestion of tyramine-rich foods and many
peripheral edema. GI: diarrhea, altered taste, medications may result in a life-threatening
anorexia, constipation, flatulence, gastroenteri- hypertensive crisis. Signs and symptoms of
tis, vomiting. GU: dysmenorrhea, metrorrhagia, hypertensive crisis include chest pain, tachy-
urinary frequency. Derm: application site reac- cardia or bradycardia, severe headache, neck
tions, acne, ecchymoses, pruritus, sweating. stiffness or soreness, nausea and vomiting,
MS: mylagia, neck pain, pathologic fracture. sweating, photosensitivity, and enlarged pu-Neuro: paresthesia. pils. If hypertensive crisis occurs, discontinue
Interactions selegiline transdermal and administer phen-
Drug-Drug: Concurrent selective serotonin tolamine 5 mg or labetalol 20 mg slowly IV to
re-uptake inhibitors (fluoxetine, paroxe- control hypertension. Manage fever with ex-
tine, citalopram, escitalopram and others), ternal cooling. Monitor patient closely until
non-selective serotonin re-uptake inhibi- symptoms have stabilized.
tors (venlafaxine, duloxetine), tricyclic Potential Nursing Diagnosesantidepressants (amitriptyline, imipra-

Ineffective coping (Indications)mine, and others), carbamazepine, oxcar-
Noncompliance (Patient/Family Teaching)bazepine, amphetamines, vasoconstric-
Implementationtors (ephedrine, pseudoephedrine,
Transdermal: Apply system to dry, intact skinphenylprolanolamine), bupropion, me-
on the upper torso such as chest, back, upperperidine, tramadol, methadone, propoxy-
thigh, or outer surface of the upper arm oncephene, dextromethorphan, mirtazapine,
every 24 hr at the same time each day. Avoid ar-cyclobenzaprine, other MAO inhibitors (iso-

carboxazid, phenelzine, tranylcypromine) eas that are hairy, oily, irritated, broken,
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scarred, or calloused. Wash area gently with agitation, panic attacks, insomnia, irritability,
hostility, agressiveness, impulsivity, akathisia,soap and warm water, rinse thoroughly. Allow
hypomania, mania, change in behavior, wor-skin to dry completely before application. Apply
sening of depression, or suicidal ideation oc-immediately after removing from package. Do
cur, especially during initial therapy or dur-not alter the system (i.e., cut) in any way before
ing changes in dose.application. Remove liner from adhesive layer

● Instruct patient to consult health care profes-and press firmly in place with palm of hand for
sional before taking any Rx, OTC, or herbal30 sec, especially around the edges, to make
products. Caution patient to avoid use of St.sure contact is complete. Remove used system
John’s Wort and the analgesics meperidine,and fold so that adhesive edges are together.
propoxyphene, tramadol, or methadone dur-Only one selegiline patch should be worn at a
ing therapy.time. Dispose away from children and pets. Ap-

● Advise patient to notify health care profes-ply new system to a different site. Wash hands
sional of medication regimen before treat-thoroughly with soap and water to remove any
ment or surgery. If possible, therapy shouldmedicine that may have gotten on them.
be discontinued at least 2 wk before surgery.Patient/Family Teaching

● Advise patient to notify health care profes-
● Instruct patient to apply patch as directed. sional if pregnancy is planned or suspected

Advise patients and caregivers to read the or if breastfeeding.
Medication Guide about Using Antidepres-

Evaluation/Desired Outcomessants in Children and Teenagers. Inform
● Improved mood in depressed patients.patient that improvement may be noticed af-
● Decreased anxiety.ter one to several weeks of therapy. Advise pa-
● Increased appetite.tient not to discontinue therapy without con-
● Improved energy level.sulting health care professional.
● Improved sleep. Evaluate effectiveness of● Caution patient to avoid alcohol and CNS de-

therapy periodically.pressants during and for at least 2 wk after
Stherapy has been discontinued; they may pre-

cipitate a hypertensive crisis. Contact health sennosides (sen-oh-sides)care professional immediately if symptoms of Black-Draught, Ex-Lax, Ex-Laxhypertensive crisis develop. Patients taking 9 Chocolated, Fletchers’ Castoria,mg/24 hr or 12 mg/24 hr must avoid foods or Maximum Relief Ex-Lax, Sena-beverages containing tyramine (see Appendix
Gen, Senexon, Senokot, Senokot-L) from the first day of the increased dose
XTRAthrough 2 wks after discontinuation of selegi-

line transdermal therapy. Classification
● Advise patient to avoid exposing application Therapeutic: laxatives

Pharmacologic: stimulant laxativessite to external sources of direct heat such as
heating pads, electric blankets, heat lamps,

Pregnancy Category Csaunas, hot tubs, heated water beds, and pro-
longed direct sunlight.

Indications
● May cause dizziness or drowsiness. Caution

Treatment of constipation, particularly when as-patient to avoid driving and other activities re-
sociated with: Slow transit time, Constipatingquiring alertness until response to medica-
drugs, Irritable or spastic bowel syndrome,tion is known.
Neurologic constipation.

● Caution patient to change positions slowly to
minimize orthostatic hypotension. Geriatric Action
patients are at increased risk for this side Active components of senna (sennosides) alter
effect. water and electrolyte transport in the large in-

● Advise patients and caregivers to notify health testine, resulting in accumulation of water and
care professional if severe headache, neck increased peristalsis. Therapeutic Effects:
stiffness, heart racing or palpitations, anxiety, Laxative action.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics NURSING IMPLICATIONS
Absorption: Minimally absorbed following

Assessmentoral administration.
● Assess patient for abdominal distention, pres-Distribution: Unknown.

ence of bowel sounds, and usual pattern ofMetabolism and Excretion: Unknown.
bowel function.Half-life: Unknown.

● Assess color, consistency, and amount of
stool produced.TIME/ACTION PROFILE (laxative effect)

Potential Nursing DiagnosesROUTE ONSET PEAK DURATION
Constipation (Indications)

PO 6–12 hr† unknown 3–4 days Diarrhea (Side Effects)
†May take as long as 24 hr Implementation
Contraindications/Precautions ● PO: Take with a full glass of water. Adminis-
Contraindicated in: Hypersensitivity; Abdomi- ter at bedtime for evacuation 6–12 hr later.
nal pain of unknown cause, especially if associ- Administer on an empty stomach for more
ated with fever; Rectal fissures; Ulcerated hem- rapid results.
orrhoids; Known alcohol intolerance (some ● Shake oral solution well before adminis-
liquid products). tering.
Use Cautiously in: Chronic use (may lead to ● Granules should be dissolved or mixed in wa-
laxative dependence); Possible intestinal ob- ter or other liquid before administration.
struction; Pregnancy or lactation (safety not es- Patient/Family Teaching
tablished; may be used safely during breast-

● Advise patient that laxatives should be used
feeding). only for short-term therapy. Long-term thera-
Adverse Reactions/Side Effects py may cause electrolyte imbalance and de-
GI: cramping, diarrhea, nausea. GU: pink-red pendence.
or brown-black discoloration of urine. F and E: ● Encourage patient to use other forms of bow-
electrolyte abnormalities (chronic use or de- el regulation, such as increasing bulk in the
pendence). Misc: laxative dependence. diet, increasing fluid intake, and increasing

mobility. Normal bowel habits are individual-Interactions
ized and may vary from 3 times/day to 3Drug-Drug: May decrease absorption of other
times/wk.orally administered drugs because of de-

● Inform patient that this medication may causecreased transit time.
a change in urine color to pink, red, violet,

Route/Dosage yellow, or brown.
Larger doses have been used to treat/prevent

● Instruct patients with cardiac disease to avoid
opioid-induced constipation. Consult labeling straining during bowel movements (Valsalva
of individual OTC products for more speceific maneuver).
dosing information.

● Advise patient not to use laxatives when
PO (Adults and Children >12 yr): 12–50 mg abdominal pain, nausea, vomiting, or fever is
1–2 times daily. present.
PO (Children 6–12 yr): 6–25 mg 1–2 times

Evaluation/Desired Outcomesdaily.
● A soft, formed bowel movement.PO (Children 2–6 yr): 3–12.5 mg 1–2 times

daily.

Availability (generic available) sertaconazole
Noted as sennoside content Tablets: 6 mgOTC, (ser-ta-kon-a-zole)
8.6 mgOTC, 15 mgOTC, 17 mgOTC, 25 mgOTC. Gran- Ertaczo
ules: 15 mg/5 mlOTC, 20 mg/5 mlOTC. Syrup: 8.8

Classificationmg/5 mlOTC. Liquid: 25 mg/15 mlOTC, 33.3 mg/ml Therapeutic: antifungals
senna concentrateOTC. In combination with: Pharmacologic: imidazoles
psyllium and docusateOTC. See Appendix B.
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Indications Implementation
● Topical: Apply small amount to cover affect-Topical treatment of interdigital tinea pedis in

ed areas between the toes and the immediate-immunocompetent patients >12 yr.
ly surrounding healthy skin. Dry affected areaAction well if applied after bathing. Avoid the use of

Inhibits synthesis of ergosterol, a component of occlusive wrappings or dressings unless di-
fungal cell membrane, resulting in cytoplasmic rected by health care professional.
leakage and fungal cell death. Therapeutic Ef-

Patient/Family Teachingfects: Resolution of fungal infection. Spec-
● Instruct patient to apply medication as direct-trum: Active against Trichophyton rubrum,

ed for full course of therapy, even if symp-Trichophyton mentagrophytes, Epidermophy-
toms have improved. Emphasize the impor-ton floccosum.
tance of avoiding the eyes, nose, mouth, and

Pharmacokinetics other mucous membranes. Do not use for
Absorption: Minimal systemic absorption. disorders other than for which it was pre-
Distribution: Unknown. scribed.
Metabolism and Excretion: Unknown. ● Patients with athlete’s foot should be taught to
Half-life: Unknown. wear well-fitting, ventilated shoes and to

change shoes and socks at least once a day.
TIME/ACTION PROFILE

● Advise patient to report increased skin irrita-
tion, redness, itching, burning, blistering,ROUTE ONSET PEAK DURATION
swelling, oozing or lack of response to thera-

top within 2 wk unknown unknown py to health care professional.

Evaluation/Desired OutcomesContraindications/Precautions
● Decrease in skin irritation and resolution ofContraindicated in: Hypersensitivity to serta-

infection. If no clinical improvement is seenconazole or other imidazoles.
in 2 wks, diagnosis should be reviewed. Re-Use Cautiously in: Children <12 yr, lactation Scurrent fungal infections may be a sign of sys-(safety not established); Pregnancy (use only if
temic illness.clearly needed).

Adverse Reactions/Side Effects
Derm: application site reactions, burning, con- sertraline (ser-tra-leen)
tact dermatitis, dry skin, tenderness. Zoloft
Interactions Classification
Drug-Drug: None noted. Therapeutic: antidepressants

Pharmacologic: selective serotonin reup-Route/Dosage
take inhibitors (SSRIs)Topical (Adults and Children >12 yr): Ap-

ply twice daily for 4 wk. Pregnancy Category C

Availability
Indications2% cream: 15 g tube, 30 g tube.
Major Depressive Disorder. Panic disorder. Ob-
sessive-compulsive disorder (OCD). Post-trau-NURSING IMPLICATIONS
matic stress disorder (PTSD). Socal anxiety dis-

Assessment order (social phobia). Premenstrual dysphoric
● Inspect involved areas of skin and mucous disorder (PMDD). Unlabeled uses: Geralized

membranes before and frequently during anxiety disorder (GAD).
therapy. Increased skin irritation may indi- Actioncate need to discontinue medication. Inhibits neuronal uptake of serotonin in the

Potential Nursing Diagnoses CNS, thus potentiating the activity of serotonin.
Impaired skin integrity (Indications) Has little effect on norepinephrine or dopamine.
Risk for infection (Indications) Therapeutic Effects: Antidepressant action.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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InteractionsDecreased incidence of panic attacks. De-
Drug-Drug: Serious, potentially fatal reactionscreased obsessive and compulsive behavior.
(hyperthermia, rigidity, myoclonus, autonomicDecreased feelings of intense fear, helplessness,
instability, with fluctuating vital signs and ex-or horror. Decreased social anxiety. Decrease
treme agitation, which may proceed to deliriumin premenstrual dysphoria.
and coma) may occur with concurrent MAO in-

Pharmacokinetics hibitors. MAO inhibitors should be stopped at
Absorption: Appears to be well absorbed after least 14 days before sertraline therapy. Sertra-
oral administration. line should be stopped at least 14 days before
Distribution: Extensively distributed through- MAO inhibitor therapy. May � pimozide lev-
out body tissues. els and the risk of potentially life-threatening
Protein Binding: 98%. cardiovascular reactions. May � sensitivity to

adrenergics and � the risk of serotonin syn-Metabolism and Excretion: Extensively me-
drome. Concurrent use with alcohol is not rec-tabolized by the liver; one metabolite has some
ommended. May � levels/effects of warfarin,antidepressant activity; 14% excreted un-
phenytoin, tricyclic antidepressants somechanged in feces.
benzodiazepines (alprazolam), cloaza-Half-life: 24 hr.
pine or tolbutamide. Cimetidine � blood
levels and effects.TIME/ACTION PROFILE (antidepressant
Drug-Natural Products: � risk of seroti-effect)
nergic side effects including serotonin syn-

ROUTE ONSET PEAK DURATION drome with St. John’s wort and SAMe.
PO within 2–4 unknown unknown Route/Dosage

wk
Depression/OCD
PO (Adults): 50 mg/day as a single dose in theContraindications/Precautions
morning or evening initially; after several weeksContraindicated in: Hypersensitivity; Concur-
may be increased at weekly intervals up to 200rent MAO inhibitor therapy (may result in seri-
mg/day, depending on response.ous, potentially fatal reactions); Concurrent pi-
PO (Children 13–17 yr): OCD—50 mg oncemozide; Oral concentrate contains alcohol and
daily.should be avoided in patients with known in-
PO (Children 6–12 yr): OCD—25 mg oncetolerance.
daily.Use Cautiously in: Severe hepatic or renal im-
Panic Disorderpairment; Patients with a history of mania; Pa-
PO (Adults): 25 mg/day initially, may increasetients at risk of suicide; Pregnancy or lactation;
after 1 wk to 50 mg/day.Children (increased incidence of adverse CNS

reactions). PTSD
PO (Adults): 25 mg once daily for 7 days, thenAdverse Reactions/Side Effects
increase to 50 mg once daily; may then be in-CNS: dizziness, drowsiness, fatigue, headache,
creased if needed at intervals of at least 7 daysinsomnia, agitation, anxiety, confusion, emo-
(range 50–200 mg once daily).tional lability, impaired concentration, manic
Social Anxiety Disorderreaction, nervousness, weakness, yawning.

EENT: pharyngitis, rhinitis, tinnitus, visual ab- PO (Adults): 25 mg once daily initially, then 50
mg once daily; may be increased at weekly inter-normalities. CV: chest pain, palpitations. GI: di-
vals up to 200 mg/day.arrhea, dry mouth, nausea, abdominal pain, al-

tered taste, anorexia, constipation, dyspepsia, Premenstrual Dysphoric Disorder
flatulence, increased appetite, vomiting. GU: PO (Adults): 50 mg/day initially either daily or
sexual dysfunction, menstrual disorders, uri- daily during luteal phase of cycle. Daily dosing
nary disorders, urinary frequency. Derm: in- may be titrated upward in 50 mg increments at
creased sweating, hot flashes, rash. MS: back the beginning of a cycle. In luteal phase-only
pain, myalgia. Neuro: tremor, hypertonia, hy- dosing a 50 mg/day titration step for three days
poesthesia, paresthesia, twitching. Misc: fever, at the beginning of each luteal phase dosing pe-
thirst. riod should be used (range 50–150 mg/day).
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Availability (generic available) ● Periodically reassess dose and continued
Tablets: 25 mg, 50 mg, 100 mg. Cost: need for therapy.
Generic—25 mg $87.98/90, 50 mg $89.98/90, ● PO: Administer as a single dose in the morn-
100 mg $99.96/90. Capsules: �50 mg, �100 ing or evening.
mg. Oral concentrate (12% alcohol): 20 Patient/Family Teachingmg/ml in 60-ml bottles. Cost: $65.28/60 ml.

● Instruct patient to take sertraline as directed.
Take missed doses as soon as possible andNURSING IMPLICATIONS
return to regular dosing schedule. Do not

Assessment double doses.
● Monitor appetite and nutritional intake. ● May cause drowsiness or dizziness. Caution

Weigh weekly. Notify health care professional patient to avoid driving and other activities re-
of continued weight loss. Adjust diet as toler- quiring alertness until response to the drug is
ated to support nutritional status. known.

● Depression: Monitor mood changes. In-
● Advise patient to avoid alcohol or other CNS

form physician or other health care profes- depressant drugs during therapy and to con-
sional if patient demonstrates significant in- sult with health care professional before tak-
crease in anxiety, nervousness, or insomnia. ing other medications with sertraline.

● Assess for suicidal tendencies, especially dur-
● Inform patient that frequent mouth rinses,

ing early therapy. Restrict amount of drug good oral hygiene, and sugarless gum or can-
available to patient. dy may minimize dry mouth. If dry mouth

● OCD: Assess patient for frequency of obses- persists for more than 2 wk, consult healthsive-compulsive behaviors. Note degree to
care professional regarding use of saliva sub-which these thoughts and behaviors interfere
stitute.with daily functioning.

● Advise patient to wear sunscreen and protec-
● Panic Attacks: Assess frequency and severity

tive clothing to prevent photosensitivity re-of panic attacks. Sactions.
● PTSD: Assess patient for feelings of fear,

● Instruct female patient to inform health carehelplessness, and horror. Determine effect
professional if pregnancy is planned or sus-on social and occupational functioning.
pected or if she is breastfeeding.

● Social Anxiety Disorder: Assess patient for
● Advise patient to notify health care profes-symptoms of social anxiety disorder (blush-

sional if headache, weakness, nausea, an-ing, sweating, trembling, tachycardia during
orexia, anxiety, or insomnia persists.interactions with new people, people in au-

● Emphasize the importance of follow-upthority, or groups) periodically during
exams to monitor progress. Encourage pa-therapy.
tient participation in psychotherapy to im-● Premenstrual Dysphoric Disorder: As-
prove coping skills.sess patient for symptoms of premenstrual

● Refer patient/family to local support group.dysphoric disorder (feeling angry, tense, or
tired; crying easily, feeling sad or hopeless; Evaluation/Desired Outcomes
arguing with family or friends for no reason;

● Increased sense of well-being.
difficulty sleeping or paying attention; feeling

● Renewed interest in surroundings. May re-
out of control or unable to cope; having quire 1–4 wk of therapy to obtain antidepres-
cramping, bloating, food craving, or breast sant effects.tenderness) periodically during therapy.

● Decrease in obsessive-compulsive behaviors.
Potential Nursing Diagnoses ● Decrease in frequency and severity of panic
Ineffective coping (Indications) attacks.
Risk for injury (Side Effects)

● Decrease in symptoms of PTSD.
Sexual dysfunction (Side Effects)

● Decrease in social anxiety disorder.
● Decrease in symptoms of premenstrual dys-Implementation

● Do not confuse sertraline with selegiline. phoric disorder.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availabilitysevelamer (se-vel-a-mer) Tablets: 400 mg, 800 mg.
Renagel

NURSING IMPLICATIONSClassification
Therapeutic: electrolyte modifiers AssessmentPharmacologic: phosphate binders

● Assess patient for GI side effects periodically
during therapy.Pregnancy Category C

● Lab Test Considerations: Monitor serum
phosphorous, calcium, bicarbonate, andIndications
chloride levels periodically during therapy.Reduction of serum phosphate levels in patients

with hyperphosphatemia associated with end- Potential Nursing Diagnoses
stage renal disease. Deficient knowledge, related to medication reg-

imen (Patient/Family Teaching)Action
A polymer that binds phosphate in the GI tract, Implementation
preventing its absorption. Therapeutic Ef- ● Doses of concurrent medications, especially
fects: Decreased serum phosphate levels and antiarrhythmics, should be spaced at least 1
reduction in the consequences of hyperphos- hr before or 3 hr after sevelamer.
phatemia (ectopic calcification, secondary hy- ● PO: Administer with meals. Do not break,
perparathyroidism with osteitis fibrosa). chew, or crush tablets; contents expand in

water.Pharmacokinetics
Absorption: Not absorbed; action is local (in Patient/Family Teaching
GI tract). ● Instruct patient to take sevelamer with meals
Distribution: Unknown. as directed and to adhere to prescribed diet.
Metabolism and Excretion: Eliminated in Do not break, crush or chew tablets.
feces. ● Caution patient to space concurrent medica-
Half-life: Unknown. tions at least 1 hr before or 3 hr after seve-

lamer.TIME/ACTION PROFILE (decrease in serum
● Advise patient to notify health care profes-phosphate levels)

sional if GI effects are severe or prolonged.
ROUTE ONSET PEAK DURATION Evaluation/Desired Outcomes
PO 5 days 2 wks unknown ● Decrease in serum phosphorous concentra-

tion to ≤6 mg/dl. Dose adjustment is based
Contraindications/Precautions on serum phosphorous concentrations.
Contraindicated in: Hypersensitivity; Hypo-
phosphatemia; Bowel obstruction.
Use Cautiously in: Dysphagia, swallowing dis- sibutramine
orders, severe GI motility disorders, or major GI (si-byoo-tra-meen)
tract surgery; OB, Pedi: Pregnancy, lactation, or Meridia
children (safety not established).

ClassificationAdverse Reactions/Side Effects Therapeutic: weight control agents
GI: diarrhea, dyspepsia, vomiting, constipation, Pharmacologic: appetite suppressants
flatulence, nausea.

Schedule IVInteractions
Drug-Drug: Concurrent anticonvulsants or Pregnancy Category C
antiarrhythmics; sevelamer may affect ab-
sorption; administer 1 hr before or 3 hr after. Indications
May � absorption of other drugs and � effec- Treatment of obesity in patients with body mass
tiveness, especially drugs whose efficacy is index ≥30 kg/m2 (or ≥27 kg/m2 in patients with
dependent on tightly controlled blood lev- diabetes, hypertension, or other risk factors) in
els. conjunction with other interventions (dietary
Route/Dosage restriction, exercise); used to produce and
PO (Adults): 800–1600 mg with each meal. maintain weight loss.
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Action Interactions
Drug-Drug: Concurrent use of other central-Acts as an inhibitor of the reuptake of serotonin,
ly acting appetite suppressants, MAO in-norepinephrine, and dopamine; increases the
hibitors, SSRIs, naratriptan, frovatriptan,satiety-producing effects of serotonin. Thera-
rizatriptan, zolmitriptan, sumatriptan,peutic Effects: Decreased hunger with resul-
dihydroergotamine, dextromethorphan,tant weight loss in obese patients.
meperidine, pentazocine, fentanyl, lithi-

Pharmacokinetics um, or tryptophan may result in potentially fa-
Absorption: 77% absorbed, then rapidly un- tal ‘‘serotonin syndrome’’ (avoid concurrent
dergoes extensive first-pass hepatic metabolism use; allow 2 wk between use of MAO inhibitors
(via the P450 3A4 metabolic pathway) to active and sibutramine). Concurrent use of decon-
metabolites (M1 and M2). gestants may increase the risk of hypertension.
Distribution: Widely and rapidly distributed; Drugs that affect the P450 3A4 enzyme sys-
high concentrations in liver and kidneys. tem may alter the effects of sibutramine. Keto-
Metabolism and Excretion: Active metabo- conazole, cimetidine, and erythromycin de-

crease metabolism and may increase bloodlites are extensively metabolized to inactive me-
levels and effects.tabolites that are mostly excreted by the kidneys.

Half-life: M1 metabolite—14 hr; M2 metabo- Route/Dosage
lite—16 hr. PO (Adults): 10 mg once daily; may be in-

creased to 15 mg/day after 4 wk. Patients who
TIME/ACTION PROFILE (appetite suppres- do not tolerate an initial dose of 10 mg/day may
sion/weight loss) be started on 5 mg/day.

AvailabilityROUTE ONSET PEAK DURATION
Capsules: 5 mg, 10 mg, 15 mg.PO days 4 wk unknown

NURSING IMPLICATIONSContraindications/Precautions
SContraindicated in: Hypersensitivity; Anorex- Assessment

ia nervosa; Concurrent use of other centrally ● Monitor patients for weight loss and adjust
acting appetite suppressants, MAO inhibitors, concurrent medications (antihypertensives,
SSRIs, sumatriptan, naratriptan, zolmitriptan, antidiabetics, lipid-lowering agents) as
dihydroergotamine, dextromethorphan, meper- needed.
idine, pentazocine, fentanyl, lithium, or trypto- ● Monitor blood pressure and heart rate regu-

larly during therapy. Increases in blood pres-phan; Organic causes of obesity (untreated hy-
sure or heart rate, especially during earlypothyroidism); Severe hepatic/renal
therapy, may require decrease in dose or dis-impairment; Uncontrolled/poorly controlled
continuation of sibutramine.hypertension; History of coronary artery dis-

ease, CHF, arrhythmias, or stroke; Excessive Potential Nursing Diagnoses
consumption of alcohol; Pregnancy or lactation. Disturbed body image (Indications)
Use Cautiously in: History of seizures; Angle- Imbalanced nutrition: more than body require-
closure glaucoma; Geriatric patients; Children ments (Indications)
<16 yr (safety not established). Deficient knowledge, related to medication reg-

imen (Patient/Family Teaching)Adverse Reactions/Side Effects
ImplementationCNS: SEIZURES, headache, insomnia, CNS stimula-
● PO: Capsules should be taken once dailytion, dizziness, drowsiness, emotional lability,

without regard to meals.nervousness. EENT: laryngitis/pharyngitis, rhi-
nitis, sinusitis. CV: hypertension, palpitations, Patient/Family Teaching
tachycardia, vasodilation. GI: anorexia, consti- ● Instruct patient to take medication as direct-
pation, dry mouth, altered taste, dyspepsia, in- ed and not to exceed dose recommended.
creased appetite, nausea. GU: dysmenorrhea. Medication may need to be discontinued
Derm: increased sweating, rash. gradually.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Caution patient to avoid using other CNS de- TIME/ACTION PROFILE (vasodilation, ability
pressants or excessive amounts of alcohol to produce erection)
with this medication.

ROUTE ONSET PEAK DURATION
Evaluation/Desired Outcomes

PO within 1 hr 30–120 min up to 4 hr
● Slow, consistent weight loss when combined

with a reduced-calorie diet. If this does not Contraindications/Precautions
occur, therapy should be re-evaluated. Loss Contraindicated in: Hypersensitivity; Concur-
of at least 10% of initial body weight should rent organic nitrate therapy (nitroglycerin, iso-
occur within 1 yr. sorbide mononitrate, isosorbide dinitrate), ri-

tonavir, ketoconazole and itraconazole;
Pulmonary veno-occlusive disease; Viagra OB,sildenafil (sil-den-a-fil) Pedi: Newborns, women, children.

Revatio, Viagra Use Cautiously in: Serious underlying cardio-
vascular disease (including history of MI,Classification
stroke, or serious arrhythmia within 6 mo), car-Therapeutic: erectile dysfunction agents

Pharmacologic: phosphodiesterase type 5 diac failure, or coronary artery disease with un-
inhibitors stable angina; History of CHF, coronary artery

disease, uncontrolled hypertension (BP >170/
Pregnancy Category B 110 mm Hg) or hypotension (BP <90/50 mm

Hg), dehydration, autonomic dysfunction, or
Indications severe left ventricular outflow obstruction; Con-
Viagra: Erectile dysfunction. Revatio: Pulmo- current treatment with antihypertensives or
nary hypertension. glipizide; Renal impairment (CCr 30 ml/min,

hepatic impairment; all result in � blood lev-Action
els; � dose required); Anatomic penile defor-Viagra: Enhances effects of nitric oxide released
mity (angulation, cavernosal fibrosis, Peyro-during sexual stimulation. Nitric oxide activates
nie’s disease); Conditions associated withguanylate cyclase, which produces increased
priapism (sickle cell anemia, multiple myelo-levels of cyclic guanosine monophosphate
ma, leukemia); Bleeding disorders or active(cGMP). cGMP produces smooth muscle relax-
peptic ulceration; History of sudden severe vi-ation of the corpus cavernosum, which pro-
sion loss or non arteritic ischemic optic neurop-motes increased blood flow and subsequent athy (NAION); may � risk of recurrence; Reti-erection. Sildenafil inhibits the enzyme phos- nitis pigmentosa; Concurrent bosentan,

phodiesterase type 5 (PDE5), PDE5 inactivates erythromycin, or saquinavir (� dose recom-
cGMP. Revatio: Produces vasodilation of the mended); Geri: Elderly have � blood levels and
pulmonary vascular bed. Therapeutic Effects: may require lower doses; consider age-related
Viagra: Enhanced blood flow to the corpus cav- decrease in cardiac, hepatic and renal function
ernosum and erection sufficient to allow sexual as well as concurrent drug therapy and chronic
intercourse. Requires sexual stimulation. Reva- disease states; OB: Lactation; Pedi: Revatio;
tio: Improved exercise tolerance. Safe use in pediatric patients with pulmonary hy-

pertension not established; May � risk ofPharmacokinetics
bleeding with warfarin.Absorption: Rapidly absorbed (40%) after

oral administration. Adverse Reactions/Side Effects
Distribution: Widely distributed to tissues; CNS: headache, dizziness, insomnia. EENT: ab-

normal vision (color tinge to vision, increasednegligible amount in semen.
sensitivity to light, blurred vision), epistaxis, na-Protein Binding: 96%.
sal congestion. CV: MI, SUDDEN DEATH, CARDIOVASCU-Metabolism and Excretion: Mostly metabo-
LAR COLLAPSE. GI: dyspepsia, diarrhea. GU: pria-lized by the liver (by P450 3A4 enzyme system);
pism, urinary tract infection. Derm: flushing,one metabolite is active and accounts for 20%
rash. MS: mylagia. Neuro: paresthesias.or more of drug effect. Metabolites excreted

mostly (80%) in feces; 13% excreted in urine. Interactions
Half-life: 4 hr (for sildenafil and active metab- Drug-Drug: � risk of hypotension with ni-
olite). trates in any form or ritonavir; concurrent use
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is contraindicated because of the risk of serious NURSING IMPLICATIONS
and potentially fatal hypotension. Blood levels Assessmentand effects, including the risk of hypotension

● Viagra: Determine erectile dysfunction be-may be � by enzyme inhibitors including fore administration. Sildenafil has no effect incimetidine, erythromycin, tacrolimus ke- the absence of sexual stimulation.toconazole, itraconazole and protease in-
● Revatio: Monitor hemodynamic parametershibitor antiretrovirals including nelfinavir, and exercise tolerance prior to and periodi-

indinavir, saquinavir (initial dose of sildena- cally during therapy.
fil for erectile dysfunction should be decreased

Potential Nursing Diagnosesto 25 mg). Increased risk of hypotension with
Sexual dysfunction (Indications)antihypertensives (especially alpha-block-
Risk for activity intolerance (Indications)ers) or substantial alcohol. Rifampin, bo-

sentan, barbiturates, carbamazepine, phe- Implementation
nytoin, efavirenz, nevirapine, rifampin or ● PO: Dose for erectile dysfunction is usually
rifabutin may � blood levels and effects; dose administered 1 hr before sexual activity. May
adjustments may be necessary in the treatment be administered 30 min to 4 hr before sexual
of pulmonary arterial hypertension. � levels of activity.
bosentan. Use cautiously with glipizide. ● Dose for pulmonary hypertension is admin-

istered 3 times daily without regard to food.Route/Dosage
Doses should be spaced 4–6 hr apart.

Revatio (for pulmonary arterial hyper- Patient/Family Teaching
tension)

● Instruct patient to take sildenafil as directed.
PO (Adults): 20 mg three times daily; dose ad- For erectile dysfunction, take approximately
justments may be necessary for concurrent bo- 1 hr before sexual activity and not more than
sentan, barbiturates, carbamazepine, phe- once per day.
nytoin, efavirenz, nevirapine, rifampin or ● Advise patient that Viagra is not indicated for
rifabutin. use in women. S

● Caution patient not to take sildenafil concur-Viagra (for erectile dysfunction)
rently with nitrates. Advise patient taking sil-

PO (Adults): 50 mg taken 1 hr before sexual denafil for pulmonary hypertension to con-
activity (range 25–100 mg taken 30 min–4 hr sult health care professional prior to taking
before sexual activity); not more than once dai- other Rx, OTC, or herbal products.
ly; Concurrent use with alpha-blocker antihy-

● Instruct patient to notify health care profes-
pertensives—do not use 50–100 mg dose sional promptly if erection lasts longer than 4
within 4 hr of alpha-blocker, 25 mg dose may be hr or if they experience sudden or decreased
taken anytime. vision loss in one or both eyes.
PO (Geriatric Patients ≥65 yr or with con-

● Inform patient that sildenafil offers no protec-
current enzyme inhibitors): 25 mg taken 1 tion against sexually transmitted diseases.
hr before sexual activity (range 25–100 mg tak- Counsel patient that protection against sexu-
en 30 min–4 hr before sexual activity); not ally transmitted diseases and HIV infection
more than once daily. should be considered.
Hepatic/Renal Impairment Evaluation/Desired Outcomes
PO (Adults): 25 mg taken 1 hr before sexual

● Male erection sufficient to allow intercourse.
activity (range 25–100 mg taken 30 min–4 hr

● Increased exercise tolerance.
before sexual activity); not more than once dai-
ly.

simethicone (si-meth-i-kone)Availability
Degas, Extra Strength Gas-X,Tablets (Viagra): 25 mg, 50 mg, 100 mg.
�Extra Strength Maalox GRF GasCost: All strengths $115.99/10. Tablets (Re-

vatio): 20 mg. Cost: $1,091.58/90. Re-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Drops: 40 mg/0.6 mlOTC, �40 mg/1 mlOTC, �95lief Formula, Flatulex, Gas-X, Ge-
mg/1.425 mlOTC. In combination with: ant-nasyme, �Maalox GRF Gas Relief
acidsOTC. See Appendix B.Formula, Maximum Strength My-

lanta Gas, Mylanta Gas, Mylicon, NURSING IMPLICATIONS
�Ovol, �Ovol-40, Phazyme

Assessment
Classification

● Assess patient for abdominal pain, distention,
Therapeutic: antiflatulents and bowel sounds prior to and periodically

throughout course of therapy. Frequency ofPregnancy Category UK
belching and passage of flatus should also be
assessed.Indications

Potential Nursing DiagnosesRelief of painful symptoms of excess gas in the
Acute pain (Indications)GI tract that may occur postoperatively or as a

consequence of: Air swallowing, Dyspepsia, Implementation
Peptic ulcer, Diverticulitis. ● PO: Administer after meals and at bedtime

for best results. Shake liquid preparationsAction
well prior to administration. Chewable tabletsCauses the coalescence of gas bubbles. Does not
should be chewed thoroughly before swal-prevent the formation of gas. Therapeutic Ef-
lowing, for faster and more complete results.fects: Passage of gas through the GI tract by

● Drops can be mixed with 30 ml of cool water,belching or passing flatus.
infant formula, or other liquid as directed.

Pharmacokinetics Shake well before using.
Absorption: No systemic absorption occurs. Patient/Family TeachingDistribution: Not systemically distributed.

● Explain to patient the importance of diet andMetabolism and Excretion: Excreted un- exercise in the prevention of gas. Also explainchanged in the feces. that this medication does not prevent the for-Half-life: Unknown. mation of gas.
● Advise patient to notify health care profes-TIME/ACTION PROFILE (antiflatulent effect)

sional if symptoms are persistent.
ROUTE ONSET PEAK DURATION Evaluation/Desired Outcomes
PO immediate unknown 3 hr ● Decrease in abdominal distention and dis-

comfort.Contraindications/Precautions
Contraindicated in: Not recommended for in- simvastatin, See HMG-CoA
fant colic. REDUCTASE INHIBITORS (statins).
Use Cautiously in: Abdominal pain of un-
known cause, especially when accompanied by
fever; Has been used safely during pregnancy

sirolimus (sir-oh-li-mus)and lactation.
RapamuneAdverse Reactions/Side Effects

None significant. Classification
Therapeutic: immunosuppressantsInteractions

Drug-Drug: None significant. Pregnancy Category C
Route/Dosage
PO (Adults): 40–125 mg qid, after meals and Indications
at bedtime (up to 500 mg/day). Prevention of organ rejection in allogenic kid-
PO (Children 2–12 yr): 40 mg 4 times daily. ney transplantation (with corticosteroids and
PO (Children <2 yr): 20 mg 4 times daily (up cyclosporine). Sirolimus is also eluted from the
to 240 mg/day). Cypher coronary stent used in angioplasty pro-

cedures.Availability (generic available)
Chewable tablets: 40 mgOTC, 80 mgOTC, 125 Action
mgOTC, 150 mgOTC. Tablets: 60 mgOTC, 80 mgOTC, Inhibits T-lymphocyte activation/proliferation,
95 mgOTC. Capsules: �95 mgOTC, 125 mgOTC. which occurs as a response to antigenic and cy-
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tokine stimulation; antibody production is also cin significantly � blood levels (concurrent
inhibited. Therapeutic Effects: Decreased in- use is contraindicated). Blood levels are also �
cidence and severity of organ rejection. by diltiazem and verapamil (monitor siroli-

mus levels and adjust dose as necessary) andPharmacokinetics
may be � by nicardipine, verapamil, clo-Absorption: Rapidly absorbed following oral
trimazole, fluconazole, troleandomycin,administration (14% bioavailability).
metoclopramide, cimetidine, danazol, andDistribution: Concentrates in erythrocytes;
protease inhibitor antiretrovirals. Rifam-distributes to heart, intestines, kidneys, liver,
pin and rifabutin � metabolism by stimulat-lungs, muscle, spleen, and testes in high con-
ing the CYP3A4 enzyme systemand significantlycentrations.
� blood levels. Blood levels may also be � byProtein Binding: 92%.
carbamazepine, phenobarbital,Metabolism and Excretion: Extensively me-
phenytoin, and rifapentine. Risk of renal im-tabolized (some metabolism by P450 3A4 sys-
pairment may be � by concurrent use of othertem); 91% excreted in feces.
nephrotoxic agents. Concurrent use withHalf-life: 62 hr.
tacrolimus and corticosteroids in lungTIME/ACTION PROFILE (blood levels) transplantation may � risk of anastamotic de-
hiscence; fatalites have been reported (not ap-ROUTE ONSET PEAK DURATION
proved for this use). Concurrent use with

PO rapid 1–2 hr 24 hr tacrolimus and corticosteroids in liver
transplantation may � risk of hepatic arteryContraindications/Precautions
thrombosis; fatalites have been reported (notContraindicated in: Hypersensitivity; Alcohol
approved for this use). May � antibody re-intolerance/sensitivity (solution contains etha-
sponse to and � risk of adverse reactions tonol); Concurrent ketoconazole, voriconazole,
live-virus vaccines (avoid vaccination).itraconazole, erythromycin, telithromycin, cla-
Drug-Natural Products: Concomitant userithromycin, rifampin, rifabutin or grapefruit
with echinacea and melatonin may interferejuice; Severe hepatic impairment; OB: Pregnan- Swith immunosuppression. St. John’s wort maycy and lactation.
� blood levels and the risk of toxicity.Use Cautiously in: Mild to moderate hepatic
Drug-Food: Grapefruit juice � CYP3A4 me-impairment; OB: Women with childbearing po-
tabolism and � levels; do not use as a diluenttential; Pedi: Children <13 yr (safety not estab-

lished). and avoid concurrent ingestion.

Adverse Reactions/Side Effects Route/Dosage
Reflects combined therapy with corticosteroids PO (Adults and Children ≥13 yr): 6-mg
and cyclosporine. CNS: insomnia. Resp: inter- loading dose, followed by 2 mg/day mainte-
stitial lung disease. CV: edema, hypotension. GI: nance dose. Dosing following cyclosporine
hepatic toxicity. GU: renal impairment. Derm: withdrawal—Patients at low to moderate risk
acne, rash, thrombocytopenic purpura. F and for rejection after transplantation may be with-
E: hypokalemia. Hemat: leukopenia, thrombo- drawn from cyclosporine over 4–8 wk begin-
cytopenia, anemia. Metab: hyperlipidemia. ning 2–4 mo after transplant. Thereafter, siroli-
MS: arthralgias. Neuro: tremor. Misc: � risk mus dose should be titrated upward to maintain
of infection, � risk of lymphoma, � risk of a whole blood trough level of 12–14 mg/ml.
lymphocele, mucosal herpes simplex infections, Clinical assessment should also be used to
� wound healing, lymphocele. gauge dose. Dose changes can be made at 7–14

day intervals. The following formula may also beInteractions
used: sirolimus maintenance dose = currentDrug-Drug: Cyclosporine (modified) great-
dose x (target concentration/current concen-ly � blood levels (administer sirolimus 4 hr af-
tration). If a large increase is needed, a loadingter cyclosporine). Drugs which inhibit the
dose may be given and blood levels reassessedCYP3A4 enzyme system may be expected to �
3–4 days later. Loading dose may be calculatedblood levels and the risk of adverse reactions.
by the following formula: sirolimus loading doseKetoconazole, voriconazole, itraconazole,

clarithromycin, erythromycin, telithromy- = 3 x (new maintenance dose-current mainte-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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nance dose). Loading doses >40 mg should be ● To dilute from bottle, use amber oral dose sy-
spread over 2 days. ringe to withdraw prescribed amount. Empty
PO (Adults and Children ≥13 yr and <40 sirolimus from syringe into a glass or plastic
kg): 3 mg/m2 loading dose, followed by 1 mg/ container holding at least 2 oz (60 ml) of wa-
m2/day maintenance dose. See adjustments ter or orange juice; do not use other liquids.

Stir vigorously and drink at once. Refill con-above for doses following cyclosporine with-
tainer with at least 4 oz of additional liquid,drawal.
stir vigorously, and drink at once.Hepatic Impairment

● If using the pouch, empty entire contents ofPO (Adults and Children ≥13 yr and <40
pouch into at least 2 oz of water or orangekg): Decrease maintenance dose by 33%; load-
juice; do not use other liquids. Stir vigorouslying dose is unchanged.
and drink at once. Refill container with at

Availability least 4 oz of additional liquid, stir vigorously,
Tablet: 1 mg, 2 mg. Cost: 1 mg $246.98/30. and drink at once.
Oral solution: 1 mg/ml in 60-ml bottles (with

● Store bottles and pouches in refrigerator. So-
oral syringes). Cost: $480.95/60 ml. lution may develop a slight haze when refrig-

erated; allow to stand at room temperatureNURSING IMPLICATIONS and shake gently until haze disappears. Siroli-
mus may remain in syringe at room tempera-Assessment
ture or refrigerated for up to 24 hr. Discard● Monitor blood pressure closely during thera-
syringe after 1 use.py. Hypertension is a common complication

of sirolimus therapy and should be treated. Patient/Family Teaching
● Lab Test Considerations: Monitor siroli- ● Instruct patient to take sirolimus at the same

mus blood levels in patients likely to have al- time each day, as directed. Do not skip or
tered drug metabolism, patients ≥13 yr who double up on missed doses. Do not discontin-
weigh <40 kg, patients with hepatic impair- ue medication without advice of health care
ment, and during concurrent administration professional.
of drugs that may interact with sirolimus. ● Reinforce the need for lifelong therapy to pre-
Trough concentrations of ≥15 mg/ml are as- vent transplant rejection. Review symptoms of
sociated with an � in adverse effects. rejection for transplanted organ and stress

● Monitor patients for hyperlipidemia. May re- need to notify health care professional imme-
quire additional interventions to treat hyper- diately if they occur.
lipidemia. ● Emphasize the importance of repeated lab

● May cause anemia, leukopenia, thrombocy- tests during sirolimus therapy.
topenia, and hypokalemia. ● Advise patient of the risk of taking sirolimus

during pregnancy. Caution women of child-Potential Nursing Diagnoses
bearing years to use effective contraceptionRisk for infection (Adverse Reactions)
prior to, during, and for 12 weeks followingImplementation therapy.

● Therapy with sirolimus should be started as
Evaluation/Desired Outcomessoon as possible post-transplant. Concurrent
● Prevention of transplanted kidney rejection.therapy with cyclosporine and corticoste-

roids is recommended. Sirolimus should be
taken 4 hr after cyclosporine (MODIFIED,

sitagliptin (sit-a-glip-tin)Neoral).
Januvia● Sirolimus should be ordered only by physi-

cians skilled in immunosuppressive therapy, Classification
with the staff and facilities to manage renal Therapeutic: antidiabetics
transplant patients. Pharmacologic: enzyme inhibitors

● Antimicrobial prophylaxis for Pneumocystis
Pregnancy Category Bcarinii pneumonia for 1 year and for cyto-

megalovirus protection for 3 months post-
transplant are recommended. Indications

● PO: Administer consistently with or without Adjunct to diet and exercise to improve glycemic
food. Do not administer with or mix with control in patients with type 2 diabetes mellitus;
grapefruit juice. may be used at monotherapy or combination
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Availabilitytherapy with metformin and a thiazolidinodione
and/or a sulfonurea (glimepride). Tablets: 25 mg, 50 mg, 100 mg. In combina-

tion with: metformin (Janumet). See Appen-Action
dix B.Inhibits the enzyme dipeptidyl peptidase-4

(DPP-4), which slows the inactivation of incre-
NURSING IMPLICATIONStin hormones, resulting in increased levels of

active incretin hormones. These hormones are Assessment
released by the intestine throughout the day, and

● Observe patient for signs and symptoms of hy-
are involved in regulation of glucose homeosta- poglycemic reactions (abdominal pain,sis. Increased/prolonged incretin levels, in-

sweating, hunger, weakness, dizziness, head-crease insulin release and decrease glucagon
ache, tremor, tachycardia, anxiety).levels. Therapeutic Effects: Improved control

● Lab Test Considerations: Monitor hemo-of blood glucose.
globin A1C prior to and periodically duringPharmacokinetics therapy.Absorption: 87% absorbed following oral ad-

● Monitor renal function prior to and periodi-ministration.
cally during therapy.Distribution: Unknown.

Metabolism and Excretion: 79% excreted Potential Nursing Diagnoses
unchanged in urine, minor metabolism. Imbalanced nutrition: more than body require-
Half-life: 12.4 hr. ments (Indications)

Noncompliance (Patient/Family Teaching)TIME/ACTION PROFILE
ImplementationROUTE ONSET PEAK DURATION
● Patients stabilized on a diabetic regimen who

PO rapid 1–4 hr 24 hr are exposed to stress, fever, trauma, infec-
tion, or surgery may require administrationContraindications/Precautions
of insulin.Contraindicated in: Type 1 diabetes mellitus; S

● PO: May be administered without regard toDiabetic ketoacidosis; hypersensitivity.
food.Use Cautiously in: Renal impairment (dose

reduction required for CCr <50 ml/min; Geri: Patient/Family Teaching
Consider age-related decrease in renal function

● Instruct patient to take sitagliptin as directed.
when determining dose; OB: Use in pregnancy Take missed doses as soon as remembered,only if clearly needed; use cautiously in lacta- unless it is almost time for next dose; do nottion; Pedi: Safe use in children not established.

double doses.
Adverse Reactions/Side Effects

● Explain to patient that sitagliptin helps con-
CNS: headache. GI: nausea, diarrhea. Resp: trol hyperglycemia but does not cure diabe-
upper respiratory tract infection, nasopharyngi- tes. Therapy is usually long term.
tis. Misc: hypersensitivity reactions including

● Instruct patient not to share this medicationanaphylaxis, angioedema, and exfoliative skin with others, even if they have the same symp-conditions (Stevens-Johnson syndrome), rash,
toms; it may harm them.urticaria.

● Encourage patient to follow prescribed diet,
Interactions medication, and exercise regimen to prevent
Drug-Drug: May slightly � serum digoxin lev- hyperglycemic or hypoglycemic episodes.
els; monitoring recommended.

● Review signs of hypoglycemia and hyperglyce-
Route/Dosage mia with patient. If hypoglycemia occurs, advise
PO (Adults): 100 mg once daily patient to take a glass of orange juice or 2–3 tsp
Renal Impairment of sugar, honey, or corn syrup dissolved in wa-
PO (Adults): CCr 30–<50 ml/min—50 mg ter, and notify health care professional.
once daily; CCr <30 ml/min—25 mg once dai-
ly.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Contraindications/Precautions● Instruct patient in proper testing of blood glu-
Contraindicated in: Metabolic or respiratorycose and urine ketones. These tests should be
alkalosis; Hypocalcemia; Excessive chloridemonitored closely during periods of stress or
loss; As an antidote following ingestion of strongillness and health care professional notified if
mineral acids; Patients on sodium-restrictedsignificant changes occur.
diets (oral use as an antacid only); Renal failure● Instruct patient to notify health care profes-
(oral use as an antacid only); Severe abdominalsional prior to taking any Rx, OTC, and herbal
pain of unknown cause, especially if associatedproducts.
with fever (oral use as an antacid only).● Advise patient to notify health care profes-
Use Cautiously in: CHF; Renal insufficiency;sional if pregnancy is planned or suspected
Concurrent corticosteroidtherapy; Pedi: Chil-or if breastfeeding.
dren with diabetic ketoacidosis (may � risk ofEvaluation/Desired Outcomes
cerebral edema); Chronic use as an antacid

● Improved hemoglobin A1C, fasting plasma glu-
(may cause metabolic alkalosis and possible so-cose and 2-hr post-prandial glucose levels.
dium overload).

Adverse Reactions/Side Effects
sodium bicarbonate CV: edema. GI: PO— flatulence, gastric disten-
(soe-dee-um bye-kar-boe-nate) tion. F and E: metabolic alkalosis, hypernatre-

mia, hypocalcemia, hypokalemia, sodium andBaking Soda, Bell-Ans, Citrocar-
water retention. Local: irritation at IV site. Neu-bonate, Neut, Soda Mint
ro: tetany.

Classification
InteractionsTherapeutic: antiulcer agents

Pharmacologic: alkalinizing agents Drug-Drug: Following oral administration,
may � absorption of ketoconazole. Concur-

Pregnancy Category C rent use with calcium-containing antacids
may lead to milk-alkali syndrome. Urinary alka-

Indications linization may result in � salicylate or barbi-
PO, IV: Management of metabolic acidosis. PO, turate blood levels; � blood levels of quini-
IV: Used to alkalinize urine and promote excre- dine, mexiletine, flecainide, or
tion of certain drugs in overdosage situations amphetamines; � risk of crystalluria from
(phenobarbital, aspirin). PO: Antacid. fluoroquinolones; � effectiveness of me-

thenamine. May negate the protective effects ofAction
enteric-coated products (do not administerActs as an alkalinizing agent by releasing bicar-
within 1–2 hr of each other).bonate ions. Following oral administration, re-

leases bicarbonate, which is capable of neutral- Route/Dosage
izing gastric acid. Therapeutic Effects: Contains 12 mEq of sodium/g.
Alkalinization. Neutralization of gastric acid.

Alkalinization of UrinePharmacokinetics PO (Adults): 48 mEq (4 g) initially. Then
Absorption: Following oral administration, ex- 12–24 mEq (1–2 g) q 4 hr (up to 48 mEq q 4
cess bicarbonate is absorbed and results in met- hr) or 1 tsp of powder q 4 hr as needed.
abolic alkalosis and alkaline urine. PO (Children): 1–10 mEq/kg (12–120 mg/
Distribution: Widely distributed into extracel- kg) per day in divided doses.
lular fluid. IV (Adults and Children): 2–5 mEq/kg as a
Metabolism and Excretion: Sodium and bi- 4–8 hr infusion.
carbonate are excreted by the kidneys.

AntacidHalf-life: Unknown.
PO (Adults): Tablets/powder—325 mg–2 g

TIME/ACTION PROFILE (PO = antacid ef- 1–4 times daily or 1/2 tsp q 2 hr as needed. Effer-
fect; IV = alkalinization) vescent powder—3.9–10 g in water after

meals; patients >60 yr should receive 1.9–3.9 g
ROUTE ONSET PEAK DURATION after meals.
PO immediate 30 min 1–3 hr PO (Children 6–12 yr): 520 mg; may repeat
IV immediate rapid unknown in 30 min.
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Systemic Alkalinization/Cardiac Arrest ● Obtain arterial blood gases (ABGs) frequently
IV (Adults and Children): Cardiac arrest/ in emergency situations and during parenter-
urgent situations—1 mEq/kg; may repeat 0.5 al therapy.
mEq/kg q 10 min. Less urgent situations—2– ● Monitor urine pH frequently when used for
5 mEq/kg as a 4–8 hr infusion. urinary alkalinization.

● Antagonizes effects of pentagastrin and hista-Availability (generic available)
mine during gastric acid secretion test. AvoidOral powder: (20.9 mEq Na/1/2 tsp) in 120-,
administration during the 24 hr preceding240-, 480-, and 2400-g containersOTC. Tablets:
the test.325 mg (3.9 mEq Na/tablet)OTC, �500 mg (6.0

Potential Nursing DiagnosesmEq Na/tabletOTC, 520 mg (6.2 mEq Na/tab-
Impaired gas exchange (Indications)let)OTC, 650 mg (7.7 mEq Na/tablet)OTC. Solution
Excess fluid volume (Side Effects)for injection: 4.2% (0.5 mEq/ml) in 2.5-, 5-,

and 10-ml prefilled syringes, 5% (0.6 mEq/ml) Implementation
in 500-ml containers, 7.5% (0.9 mEq/ml) in

● This medication may cause premature disso-
50-ml vials and prefilled syringes and 200-ml lution of enteric-coated tablets in the
vials, 8.4% (1 mEq/ml) in 10- and 50-ml vials stomach.
and prefilled syringes. Neutralizing additive

● PO: Tablets must be taken with a full glass of
solution for injection: 4% (0.48 mEq/ml) in water.
5-ml vials, 4.2% (0.5 mEq/ml) in 6-ml vials.

● When used in treatment of peptic ulcers, may
be administered 1 and 3 hr after meals and atNURSING IMPLICATIONS bedtime.

Assessment IV Administration
● IV: Assess fluid balance (intake and output, ● Direct IV: Used in cardiac arrest or urgent

daily weight, edema, lung sounds) through- situations. Diluent: Use premeasured am-
out therapy. Report symptoms of fluid over- pules or prefilled syringes to ensure accurate
load (hypertension, edema, dyspnea, rales/ dose. Rate: Administer by rapid bolus. Flush Scrackles, frothy sputum) if they occur. IV line before and after administration to pre-

● Assess patient for signs of acidosis (disorien- vent incompatible medications used in arrest
tation, headache, weakness, dyspnea, hyper- management from precipitating.
ventilation), alkalosis (confusion, irritability, ● Continuous Infusion: Diluent: May be di-
paresthesia, tetany, altered breathing pat- luted in dextrose, saline, and dextrose/saline
tern), hypernatremia (edema, weight gain, combinations. Premixed infusions are al-
hypertension, tachycardia, fever, flushed ready diluted and ready to use. Rate: May be
skin, mental irritability), or hypokalemia administered over 4–8 hr.
(weakness, fatigue, U wave on ECG, arrhyth- ● Y-Site Compatibility: acyclovir, amifostine,
mias, polyuria, polydipsia) throughout amikacin, aminophylline, asparaginase, atro-
therapy pine, aztreonam, bivalirudin, bumetanide,

● Observe IV site closely. Avoid extravasation, cefazolin, cefepime, ceftazidime, ceftizoxime,
as tissue irritation or cellulitis may occur. If ceftriaxone, chloramphenicol, cimetidine,
infiltration occurs, confer with physician or cladribine, clindamycin, cyclophosphamide,
other health care professional regarding cyclosporine, cytarabine, daptomycin, dau-
warm compresses and infiltration of site with norubicin, dexamethasone sodium phos-
lidocaine or hyaluronidase. phate, dexmedetomidine, digoxin, docetaxel,

● Antacid: Assess patient for epigastric or doxorubicin, enalaprilat, ertapenem, eryth-
abdominal pain and frank or occult blood in romycin, esmolol, etoposide, etoposide
the stool, emesis, or gastric aspirate. phosphate, famotidine, fentanyl, filgrastim,

● Lab Test Considerations: Monitor serum fluconazole, fludarabine, furosemide, galli-
sodium, potassium, calcium, bicarbonate um nitrate, gemcitabine, gentamicin, granise-
concentrations, serum osmolarity, acid-base tron, heparin, hydrocortisone sodium succi-
balance, and renal function prior to and peri- nate, ifosfamide, indomethacin, insulin,
odically throughout therapy. ketorolac, labetalol, levofloxacin, lidocaine,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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linezolid, lorazepam, magnesium sulfate, ● Advise patient on sodium-restricted diet to
melphalan, mesna, meperidine, methylpred- avoid use of baking soda as a home remedy
nisolone sodium succinate, metoclopramide, for indigestion.
metoprolol, metronidazole, milrinone, mor- ● Instruct patient to notify health care profes-
phine, nafcillin, nitroglycerin, nitroprusside, sional if indigestion is accompanied by chest
paclitaxel, palonosetron, pantoprazole, pem- pain, difficulty breathing, or diaphoresis or if
etrexed, penicillin G potassium, phenyleph- stools become dark and tarry.
rine, phytonadione, piperacillin/tazobactam, Evaluation/Desired Outcomes
potassium chloride, procainamide, propran-

● Increase in urinary pH.
olol, propofol, protamine, ranitidine, remi-

● Clinical improvement of acidosis.
fentanil, tacrolimus, teniposide, thiotepa, ti-

● Enhanced excretion of selected overdoses
carcillin/clavulanate, tirofiban, tobramycin, and poisonings.
tolazoline, vasopressin, vitamin B complex

● Decreased gastric discomfort.
with C, voriconazole.

● Y-Site Incompatibility: allopurinol, amio-
sodium ferric gluconate complex,darone, amphotericin B, amphotericin B
See IRON SUPPLEMENTS.cholesteryl sulfate complex, ampicillin, ani-

dulafungin, calcium chloride, calcium gluco-
nate, caspofungin, cefotaxime, cefoxitin, HIGH ALERTcefuroxime, diazepam, diphenhydramine,
dobutamine, doxorubicin liposome, doxycy- sodium chloride (IV/oral)
cline, epinephrine, fenoldopam, ganciclovir, (soe-dee-um klor-ide)
haloperidol, hydroxyzine, idarubicin, imi- Slo-Salt
penem/cilastatin, inamrinone, isoproterenol,

Classificationlansoprazole, leucovorin, midazolam, nalbu-
Therapeutic: mineral and electrolyte re-phine, norepinephrine, ondansetron, phe-
placements/supplementsnytoin, prochlorperazine, promethazine, qui-

nupristin/dalfopristin, sargramostim, Pregnancy Category C
trimethoprim/sulfamethoxazole, verapamil,
vincristine, vinorelbine. Indications

● Solution Incompatibility: Do not add to IV: Hydration and provision of NaCl in deficien-
Ringer’s solution, LR, or Ionosol products, as cy states. Maintenance of fluid and electrolyte
compatibility varies with concentration. status in situations in which losses may be ex-

cessive (excess diuresis or severe salt restric-Patient/Family Teaching
tion). 0.45% (‘‘half-normal saline’’) solution is● Instruct patient to take medication as direct-
most commonly used for hydration and theed. Take missed doses as soon as remem-
treatment of hyperosmolar diabetes (hypoton-bered unless almost time for next dose.
ic). 0.9% (‘‘normal saline’’) solution is used● Review symptoms of electrolyte imbalance
for: Replacement, Treatment of metabolic alka-with patients on chronic therapy; instruct pa-
losis, A priming fluid for hemodialysis, To begintient to notify health care professional if these
and end blood transfusions. Small volumes ofsymptoms occur.
0.9% NaCl (preservative-free or bacteriostatic)● Advise patient not to take milk products con-
are used to reconstitute or dilute other medica-currently with this medication. Renal calculi
tions. Hypertonic solution (3%, 5%) may be re-or hypercalcemia (milk-alkali syndrome)
quired in situations in which rapid replacementmay result.
of sodium is necessary: Hyponatremia, Hypo-● Emphasize the importance of regular follow-
chloremia, Renal failure, Heart failure. PO: Pre-up examinations to monitor serum electrolyte
vention of or management of volume depletionlevels and acid-base balance and to monitor

progress. due to salt restriction or heat prostration when
● Antacid: Advise patient to avoid routine use excessive sweating occurs during exposures to

of sodium bicarbonate for indigestion. Dys- high temperatures. Irrigating Solutions:
pepsia that persists >2 wk should be evalu- 0.9% and 0.45% may be used as irrigating solu-
ated by a health care professional. tions. Concentrated Sodium Chloride: Used
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as an additive to parenteral fluid therapy in very hypervolemia, hypokalemia. Local: IV— ex-
travasation, irritation at IV site.specific situations.

InteractionsAction
Drug-Drug: Excessive amounts of NaCl maySodium is a major cation in extracellular fluid
partially antagonize the effects of antihyper-and helps maintain water distribution, fluid and
tensives. Use with corticosteroids may resultelectrolyte balance, acid-base equilibrium, and
in excess sodium retention.osmotic pressure. Chloride is the major anion in

extracellular fluid and is involved in maintaining Route/Dosage
acid-base balance. Solutions of NaCl resemble IV (Adults): 0.9% NaCl (isotonic)—1 L (con-
extracellular fluid. Reduces corneal edema by tains 150 mEq sodium/L), rate and amount de-
an osmotic effect. Therapeutic Effects: IV, termined by condition being treated. 0.45%
PO: Replacement in deficiency states and main- NaCl (hypotonic)—1–2 L (contains 75 mEq
tenance of homeostasis. sodium/L), rate and amount determined by

condition being treated. 3%, 5% NaCl (hyper-Pharmacokinetics
tonic)—100 ml over 1 hr (3% contains 50Absorption: Well absorbed following oral ad-
mEq sodium per 100 ml; 5% contains 83.3 mEqministration. Replacement solutions of NaCl are
sodium per 100 ml).administered IV only.
PO (Adults): 1–2 g 3 times daily.Distribution: Rapidly and widely distributed.

Metabolism and Excretion: Excreted primar- Availability (generic available)
ily by the kidneys. IV solutions: 0.45%, 0.9%, 3%, 5%. Dilu-
Half-life: Unknown. ents: 0.9%. Concentrate for dilution:

14.6%, 23.4%. Tablets: 650 mgOTC. In combi-
TIME/ACTION PROFILE (various clinical nation with: potassium (Slo-Salt-K), dex-
effects†) trose, electrolytes.

ROUTE ONSET PEAK DURATION NURSING IMPLICATIONS SPO unknown unknown unknown
AssessmentIV rapid (min) end of in- unknown

fusion ● Assess fluid balance (intake and output, daily
weight, edema, lung sounds) throughout†PO, IV = electrolyte effects
therapy.

Contraindications/Precautions
● Assess patient for symptoms of hyponatremia

Contraindicated in: IV solution: Hypertonic (headache, tachycardia, lassitude, dry mu-
(3%, 5%) solutions should not be used in pa- cous membranes, nausea, vomiting, muscle
tients with elevated, slightly decreased, or nor- cramps) or hypernatremia (edema, weight
mal serum sodium, Fluid retention or hyperna- gain, hypertension, tachycardia, fever,
tremia. flushed skin, mental irritability) throughout
Use Cautiously in: IV: Patients prone to meta- therapy. Sodium is measured in relation to its
bolic, acid-base, or fluid and electrolyte abnor- concentration to fluid in the body, and symp-
malities, including: Geriatric patients, Those toms may change based on patient’s hydra-
with nasogastric suctioning, Vomiting, Diar- tion status.
rhea, Diuretic therapy, Glucocorticoid therapy, ● Lab Test Considerations: Monitor serum
Fistulas, CHF, Severe renal failure, Severe liver sodium, potassium, bicarbonate, and chlo-
diseases (additional electrolytes may be re- ride concentrations and acid-base balance
quired); NaCl preserved with benzyl alcohol periodically for patients receiving prolonged
should not be used in neonates; PO: Inadequate therapy with sodium chloride.
hydration (water and other electrolytes must be ● Monitor serum osmolarity in patients receiv-
replaced). ing hypertonic saline solutions.

Adverse Reactions/Side Effects Potential Nursing Diagnoses
Seen primarily during PO and IV use CV: CHF, PUL- Deficient fluid volume (Indications)
MONARY EDEMA, edema. F and E: hypernatremia, Excess fluid volume (Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis
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Implementation sodium citrate and citric
● High Alert: Accidental administration of hy-

acidpertonic sodium chloride solutions (greater
(soe-dee-um sye-trate and sit-rikthan 0.9%) have resulted in serious electro-
as-id)lyte imbalances. Do not confuse vials of con-
Bicitra, Oracit, �PMS-Dicitrate,centrated sodium chloride (23.4%) with vials
Shohl’s Solution modifiedof sodium chloride flush solution (0.9%).

● Dose of NaCl depends on patient’s age, Classification
weight, condition, fluid and electrolyte bal- Therapeutic: antiurolithics, mineral and

electrolyte replacements/supplementsance, and acid-base balance.
Pharmacologic: alkalinizing agents● Do not administer bacteriostatic NaCl con-

taining benzyl alcohol as a preservative to Pregnancy Category C
neonates. This should not be used to recon-
stitute or to dilute solutions or to flush intra- Indications
vascular catheters in neonates. Management of chronic metabolic acidosis as-

● Infusion of 0.45% NaCl is hypotonic, 0.9% sociated with chronic renal insufficiency or re-
NaCl is isotonic, and 3% and 5% NaCl are hy- nal tubular acidosis. Alkalinization of urine.
pertonic. Prevention of cystine and urate urinary calculi.
IV Administration Prevention of aspiration pneumonitis during

surgical procedures. Used as a neutralizing● Intermittent Infusion: Administer 3% or
buffer.5% NaCl via a large vein and prevent infiltra-

tion. After the first 100 ml, sodium, chloride, Action
and bicarbonate concentrations should be Converted to bicarbonate in the body, resulting
re-evaluated to determine the need for fur- in increased blood pH. As bicarbonate is renally
ther administration. Rate: Rate of hypertonic excreted, urine is also alkalinized, increasing
NaCl solutions should not exceed 100 ml/hr the solubility of cystine and uric acid. Neutral-
or 1 mEq/kg/hr. izes gastric acid. Therapeutic Effects: Provi-

● Solution Compatibility: D5W, D10W, sion of bicarbonate in metabolic acidosis. Alka-
Ringer’s and lactated Ringer’s injection, dex- linization of the urine. Prevention of cystine and
trose/Ringer’s solution combinations, dex- urate urinary calculi. Prevention of aspiration
trose/LR combinations, dextrose/saline com- pneumonitis.
binations, 1/6 M sodium lactate. Pharmacokinetics

Patient/Family Teaching Absorption: Well absorbed following oral ad-
● Explain to patient the purpose of the infusion. ministration.
● Advise patients at risk for dehydration due to Distribution: Rapidly and widely distributed.

exposure to extreme temperatures when and Metabolism and Excretion: Rapidly oxidized
how to take NaCL tablets. Inform patients that to bicarbonate, which is excreted primarily by
undigested tablets may be passed in the stool; the kidneys. Small amounts (<5%) excreted un-

changed by the lungs.oral electrolyte solutions are preferable.
Half-life: Unknown.Evaluation/Desired Outcomes

● Prevention or correction of dehydration. TIME/ACTION PROFILE (effects on serum
● Normalization of serum sodium and chloride pH)

levels.
ROUTE ONSET PEAK DURATION● Prevention of heat prostration during expo-

sure to high temperatures. PO rapid (min– unknown 4–6 hr
hr)

sodium salicylate, See SALICYLATES. Contraindications/Precautions
Contraindicated in: Severe renal insufficien-
cy; Severe sodium restriction; CHF, untreated
hypertension, edema, or toxemia of pregnancy.
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Use Cautiously in: Pregnancy or lactation creatinine, urinalysis, and 24-hr urine for
citrate.(safety not established).

● Monitor urine pH if used to alkalinize urine.Adverse Reactions/Side Effects
Potential Nursing DiagnosesGI: diarrhea. F and E: fluid overload, hyperna-
Deficient knowledge, related to medication reg-tremia (severe renal impairment), hypocalce-
imen (Patient/Family Teaching)mia, metabolic alkalosis (large doses only).

MS: tetany. Implementation
● PO: Solution is more palatable if chilled.Interactions

Administer with 30–90 ml of chilled water.Drug-Drug: May partially antagonize the ef-
Administer 30 min after meals or as bedtimefects of antihypertensives. Urinary alkaliniza-
snack to minimize saline laxative effect.tion may result in decreased salicylate or bar-

● When used as preanesthetic, administer 15–biturate blood levels or increased blood levels
30 ml of sodium citrate with 15–30 ml ofof quinidine, flecainide, or amphetamines.
chilled water.

Route/Dosage
Patient/Family TeachingAdjust dosage according to urine pH. Contains 1
● Instruct patient to take as directed. MissedmEq sodium and 1 mEq bicarbonate/ml so-

doses should be taken within 2 hr. Do notlution.
double doses.

Alkalinizer ● Instruct patients receiving chronic sodium
PO (Adults): 10–30 ml solution diluted in wa- citrate on correct method of monitoring
ter qid. urine pH, maintenance of alkaline urine, and
PO (Children): 5–15 ml solution diluted in the need to increase fluid intake to 3000 ml/
water qid. day. When treatment is discontinued, pH be-

gins to fall toward pretreatment levels.Antiurolithic
● Advise patients receiving long-term therapyPO (Adults): 10–30 ml solution diluted in wa-

on need to avoid salty foods.ter qid.
SEvaluation/Desired OutcomesNeutralizing Buffer

● Correction of metabolic acidosis.PO (Adults): 15–30 ml solution diluted in 15–
● Maintenance of alkaline urine with resulting30 ml of water. decreased stone formation.

Availability ● Buffering the pH of gastric secretions, thereby
Oral solution: 500 mg sodium citrate/334 mg preventing aspiration pneumonitis associated
citric acid/5 ml (Bicitra, PMS-Dicitrate), 490 with intubation and anesthesia.
mg sodium citrate/640 mg citric acid/5 ml (O-
racit).

sodium polystyrene
NURSING IMPLICATIONS sulfonate

(soe-dee-um po-lee-stye-reenAssessment
sul-fon-ate)● Assess patient for signs of alkalosis (confu-

sion, irritability, paresthesia, tetany, altered Kayexalate, �K-Exit, �PMS-Sodi-
breathing pattern) or hypernatremia (edema, um Polystyrene Sulfonate, SPS
weight gain, hypertension, tachycardia, fever,

Classificationflushed skin, mental irritability) throughout Therapeutic: hypokalemics, electrolyte
therapy. modifiers

● Monitor patients with renal dysfunction for Pharmacologic: cationic exchange resins
fluid overload (discrepancy in intake and

Pregnancy Category Coutput, weight gain, edema, rales/crackles,
and hypertension).

● Lab Test Considerations: Prior to and ev- Indications
ery 4 mo throughout chronic therapy, moni- Mild to moderate hyperkalemia (if severe, more
tor hematocrit, hemoglobin, electrolytes, pH, immediate measures such as sodium bicarbon-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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1120 sodium polystyrene sulfonate

ate IV, calcium, or glucose/insulin infusion styrene sulfonate with 14.1 g sorbitol/60 ml.
should be instituted). Powder: 15 g/4 level tsp.

Action NURSING IMPLICATIONSExchanges sodium ions for potassium ions in
the intestine (each 1 g is exchanged for 1 mEq Assessment
potassium). Therapeutic Effects: Reduction ● Monitor response of symptoms of hyperkale-
of serum potassium levels. mia (fatigue, muscle weakness, paresthesia,

confusion, dyspnea, peaked T waves, de-Pharmacokinetics
pressed ST segments, prolonged QT seg-Absorption: Distributed throughout the intes-
ments, widened QRS complexes, loss of Ptine but is nonabsorbable.
waves, and cardiac arrhythmias). Assess forDistribution: Not distributed.
development of hypokalemia (weakness, fa-Metabolism and Excretion: Eliminated in the
tigue, arrhythmias, flat or inverted T waves,feces.
prominent U waves).Half-life: Unknown.

● Monitor intake and output ratios and daily
TIME/ACTION PROFILE (decrease in serum weight. Assess for symptoms of fluid overload
potassium) (dyspnea, rales/crackles, jugular venous dis-

tention, peripheral edema). Concurrent low-
ROUTE ONSET PEAK DURATION sodium diet may be ordered for patients with
PO 2–12 hr unknown 6–24 hr CHF (see Appendix L).
rectal 2–12 hr unknown 4–6 hr

● In patients receiving concurrent digoxin, ass-
ess for symptoms of digitalis toxicity (anorex-Contraindications/Precautions
ia, nausea, vomiting, visual disturbances, ar-Contraindicated in: Life-threatening hyperka-
rhythmias).lemia (other, more immediate measures should

● Assess abdomen and note character and fre-be instituted); Hypersensitivity to saccharin or
quency of stools. Concurrent sorbitol or laxa-parabens (some products); Ileus; Known alco-
tives may be ordered to prevent constipationhol intolerance (suspension only).
or impaction. Some products contain sorbitolUse Cautiously in: Geriatric patients; CHF, hy-
to prevent constipation. Patient should ideallypertension, edema; Sodium restriction; Consti-
have 1–2 watery stools each day duringpation.
course of therapy.

Adverse Reactions/Side Effects ● Lab Test Considerations: Monitor serum
GI: constipation, fecal impaction, anorexia, gas- potassium daily during therapy. Notify physi-
tric irritation, nausea, vomiting. F and E: hypo- cian or other health care professional when
calcemia, hypokalemia, sodium retention, hy- potassium decreases to 4–5 mEq/L.
pomagnesemia. ● Monitor renal function and electrolytes (es-

pecially sodium, calcium, bicarbonate, andInteractions
magnesium) prior to and periodicallyDrug-Drug: Administration with calcium or
throughout therapy.magnesium-containing antacids may de-

crease resin-exchanging ability and increase Potential Nursing Diagnoses
risk of systemic alkalosis. Hypokalemia may en- Constipation (Side Effects)
hance digoxin toxicity.

Implementation
Route/Dosage

● Solution is stable for 24 hr when refrigerated.
4 level tsp = 15 g (4.1 mEq sodium/g).

● Consult physician or other health care profes-
PO (Adults): 15 g 1–4 times daily in water or sional regarding discontinuation of medica-
sorbitol (up to 40 g 4 times daily). tions that may increase serum potassium (an-
Rect (Adults): 30–50 g as a retention enema; giotensin-converting enzyme inhibitors,
repeat as needed q 6 hr. potassium-sparing diuretics, potassium sup-
PO, Rect (Children): 1 g/kg/dose q 6 hr. plements, salt substitutes).

● PO: An osmotic laxative (sorbitol) is usuallyAvailability (generic available)
administered concurrently to prevent consti-Suspension: 15 g sodium polystyrene sulfo-

nate with 20 g sorbitol/60 ml, 15 g sodium poly- pation.
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Action● For oral administration, shake commercially-
Acts as a muscarinic (cholinergic) receptor an-available suspension well before use. When
tagonist; antagonizes bladder smooth muscleusing powder, add prescribed amount to 3–4
contraction. Therapeutic Effects: Decreasedml water/g of powder. Shake well. Syrup may
symptoms of overactive bladder.be ordered to improve palatability. Resin

cookie or candy recipes are available; discuss Pharmacokinetics
with pharmacist or dietitian. Absorption: Well absorbed (90%).

● Retention Enema: Precede retention ene- Distribution: Unknown.
ma with cleansing enema. Administer solu- Protein Binding: 98%.
tion via rectal tube or 28-French Foley cathe- Metabolism and Excretion: Extensively me-
ter with 30-ml balloon. Insert tube at least 20 tabolized by the CYP3A4 enzyme system. 69%
cm and tape in place. excreted in urine as mebolites, 22% in feces.

● For retention enema, add powder to 100 ml Half-life: 45–68 hr.
of prescribed solution (usually sorbitol or

TIME/ACTION PROFILE20% dextrose in water). Shake well to dis-
solve powder thoroughly; should be of liquid

ROUTE ONSET PEAK DURATIONconsistency. Position patient on left side and
oral unknown 3–8 hr 24 hrelevate hips on pillow if solution begins to

leak. Follow administration of medication Contraindications/Precautionswith additional 50–100 ml of diluent to en- Contraindicated in: Hypersensitivity; Urinary
sure administration of complete dose. En- retention; Gastric retention; Uncontrolled an-
courage patient to retain enema as long as gle-closure glaucoma; Severe hepatic impair-
possible, at least 30–60 min. ment; Lactation.

● After retention period, irrigate colon with 1– Use Cautiously in: Concurrent use of CYP3A4
2 L of non–sodium-containing solution. Y- inhibitors (use lower dose/clinical monitoring
connector with tubing may be attached to Fo- may be necessary); Moderate hepatic impair- Sley or rectal tube; cleansing solution is ad- ment (lower dose recommended); Renal im-
ministered through one port of the Y and pairment (dose should not exceed 5 mg/day if
allowed to drain by gravity through the other CCr <30 ml/min); Bladder outflow obstruction;
port. GI obstructive disorders, severe constipation or

Patient/Family Teaching ulcerative colitis; Myasthenia gravis; Angle-clo-
● Explain purpose and method of administra- sure glaucoma; Children (safety not estab-

tion of medication to patient. lished); Pregnancy (use only if maternal benefit
outweighs fetal risk).● Inform patient of need for frequent lab tests

to monitor effectiveness. Adverse Reactions/Side Effects
EENT: blurred vision. GI: constipation, dryEvaluation/Desired Outcomes
mouth, dyspepsia, nausea.● Normalization of serum potassium levels.

Interactions
Drug-Drug: Drugs that induce or inhibitsolifenacin (so-li-fen-a-sin)
the CYP3A4 enzyme system may significantlyVESIcare
alter blood levels of solifenacin; ketoconazole

Classification � blood levels and risk of toxicity (do not ex-
Therapeutic: urinary tract antispasmodics ceed 5 mg/day).
Pharmacologic: anticholinergics

Route/Dosage
Pregnancy Category C PO (Adults): 5 mg once daily, may be � to 10

mg once daily; hepatic impairment/severe re-
Indications nal impairment, concurrent use of ketocona-
Overactive bladder with symptoms (urge incon- zole or other inhibitors of CYP3A4—dose
tinence, urgency, frequency). should not exceed 5 mg/day.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability
ClassificationTablets: 5 mg, 10 mg. Therapeutic: antiarrhythmics (classes II
and III)

NURSING IMPLICATIONS Pharmacologic: beta blockers

Assessment Pregnancy Category B
● Monitor voiding pattern and assess symptoms

of overactive bladder (urinary urgency, uri- Indications
nary incontinence, urinary frequency) to and Management of life-threatening ventricular ar-
periodically during therapy. rhythmias. Betapace AF: Maintenance of nor-

mal sinus rhythm in patients with highly symp-Potential Nursing Diagnoses
tomatic atrial fibrillation/atrial flutter (AFIB/Impaired urinary elimination (Indications)
AFL) who are currently in sinus rhythm.

Implementation
Action

● PO: Administer once daily without regard to
Blocks stimulation of beta1 (myocardial) andfood. Tablets must be swallowed whole; do
beta2 (pulmonary, vascular, and uterine) -ad-not break, crush, or chew.
renergic receptor sites. Therapeutic Effects:

Patient/Family Teaching Suppression of arrhythmias.
● Instruct patient to take solifenacin as direct- Pharmacokinetics

ed. Advise patient to read the Patient Infor- Absorption: Well absorbed following oral ad-
mation before starting therapy and with each ministration.
prescription refill. If a dose is missed, skip Distribution: Crosses the placenta; enters
dose and take next day; do not take 2 doses in breast milk.
same day. Metabolism and Excretion: Elimination is

● Do not share solifenacin with others; may be mostly renal.
dangerous. Half-life: 12 hr (increased in renal impair-

● Inform patient of potential anticholinergic ment).
side effects (constipation, urinary retention,

TIME/ACTION PROFILE (antiarrhythmicblurred vision, heat prostration in a hot envi-
effects)ronment).

● May cause dizziness and blurred vision. Cau- ROUTE ONSET PEAK DURATION
tion patient to avoid driving and other activi-

PO hrs 2–3 days 8–12 hrties that require alertness until response to
medication is known. Contraindications/Precautions

● Advise patient to consult health care profes- Contraindicated in: Hypersensitivity; Uncom-
sional prior to taking Rx, OTC, or herbal pensated CHF; Pulmonary edema; Asthma; Car-
products with solifenacin. diogenic shock; Congenital or acquired long QT

syndromes; Sinus bradycardia, 2nd- and 3rd-Evaluation/Desired Outcomes
degree AV block (unless a functioning pace-

● Decrease in symptoms of overactive bladder
maker is present); CCr <40 ml/min in patients(urge urinary incontinence, urgency, fre-
who are being treated with Betapace AF.quency). Use Cautiously in: Renal impairment (in-
creased dosing interval recommended if CCr

somatropin, See GROWTH ≤60 ml/min for patients with ventricular ar-
HORMONES. rhythmias); Hepatic impairment; Hypokalemia

(increased risk of serious arrhythmias); Geriat-
ric patients (increased sensitivity to beta block-
ers; initial dosage reduction recommended);sotalol (soe-ta-lole) Other pulmonary pathology; Diabetes mellitusBetapace, Betapace AF, Sorine, (may mask signs of hypoglycemia); Thyrotoxi-

�Sotacor cosis (may mask symptoms); Patients with a his-
tory of severe allergic reactions (intensity of re-
actions may be increased); Pregnancy,
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lactation, or children (safety not established; 320 mg/day in 2–3 divided doses; some patients
may cause fetal/neonatal bradycardia, hypoten- may require up to 480–640 mg/day).
sion, hypoglycemia, or respiratory depression). Renal Impairment

PO (Adults): CCr 30–59 ml/min—initialAdverse Reactions/Side Effects
dose of 80 mg, with subsequent doses given q 24CNS: fatigue, weakness, anxiety, dizziness,
hr; CCr <10 ml/min–29 ml/min—initial dosedrowsiness, insomnia, memory loss, mental de-
of 80 mg, with subsequent doses given q 36–48pression, mental status changes, nervousness,
hr.nightmares. EENT: blurred vision, dry eyes, na-

sal stuffiness. Resp: bronchospasm, wheezing. Atrial fibrillation/atrial flutter
CV: ARRHYTHMIAS, BRADYCARDIA, CHF, PULMONARY EDEMA, PO (Adults): 80 mg twice daily, may be in-
orthostatic hypotension, peripheral vasocon- creased during careful monitoring to 120 mg
striction. GI: constipation, diarrhea, nausea. twice daily if necessary
GU: erectile dysfunction, decreased libido.

Renal ImpairmentDerm: itching, rashes. Endo: hyperglycemia,
PO (Adults): CCr 40–60 ml/min—80 mghypoglycemia. MS: arthralgia, back pain, mus-
once daily.cle cramps. Neuro: paresthesia. Misc: drug-in-
Availability (generic available)duced lupus syndrome.
Tablets: 80 mg, 120 mg, 160 mg, 240 mg.Interactions
Cost: Generic—80 mg $204.95/180, 120 mgDrug-Drug: Concurrent use with other class
$304.99/180, 160 mg $359.41/180, 240 mg1A antiarrhythmics is not recommended due
$366.44/180. Tablets (Betapace AF): 80 mg,to increased risk of arrhythmias. General an- 120 mg, 160 mg.esthesia, IV phenytoin, and verapamil may

cause additive myocardial depression. Concur- NURSING IMPLICATIONS
rent use with other calcium channel blockers

Assessmentmay increase the risk of adverse cardiovascular
● Monitor blood pressure and pulse frequentlyreactions. Additive bradycardia may occur with

Sduring dosage adjustment period and period-digoxin. Additive hypotension may occur with
ically throughout therapy. Assess for ortho-other antihypertensives, acute ingestion of
static hypotension when assisting patient upalcohol, or nitrates. Concurrent use with am-
from supine position.phetamines, cocaine, ephedrine, epineph-

● Monitor intake and output ratios and dailyrine, norepinephrine, phenylephrine, or
weight. Assess patient routinely for evidencepseudoephedrine may result in unopposed
of fluid overload (peripheral edema, dys-alpha-adrenergic stimulation (excessive hyper-
pnea, rales/crackles, fatigue, weight gain,tension, bradycardia). Concurrent thyroid ad-
jugular venous distention).ministration may decrease effectiveness. May al-

● Lab Test Considerations: May cause in-ter the effectiveness of insulin or oral
creased BUN, serum lipoprotein, potassium,hypoglycemic agents (dosage adjustments
triglyceride, and uric acid levels.may be necessary). May decrease the effective-

● May cause increased ANA titers.ness of beta-adrenergic bronchodilators
● May cause increase in blood glucose levels.and theophylline. May decrease the beneficial
● Toxicity and Overdose: Monitor patientsbeta1 cardiovascular effects of dopamine or

receiving beta blockers for signs of overdosedobutamine. Discontinuation of clonidine in
(bradycardia, severe dizziness or fainting, se-patients receiving sotalol may result in excessive
vere drowsiness, dyspnea, bluish fingernailsrebound hypertension. Use cautiously within 14
or palms, seizures). Notify physician or otherdays of MAO inhibitors (may result in hyper-
health care professional immediately if thesetension).
signs occur: Glucagon has been used to treatRoute/Dosage bradycardia and hypotension.

Ventricular arrhythmias Potential Nursing Diagnoses
PO (Adults): 80 mg twice daily; may be gradu- Decreased cardiac output (Side Effects)
ally increased (usual maintenance dose is 160– Noncompliance (Patient/Family Teaching)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation pecially cold preparations, concurrently with
● Patients should be hospitalized and moni- this medication.

tored for arrhythmias during initiation of ● Diabetic patients should closely monitor
therapy and dose increases. blood glucose, especially if weakness, mal-

● Do not substitute Betapace for Betapace AF. aise, irritability, or fatigue occurs. Medication
Make sure patients transfered from Betapace may mask tachycardia and increased blood
to Betapace AF have enough Betapace AF pressure as signs of hypoglycemia, but diz-
upon leaving the hospital to allow for uninter- ziness and sweating may still occur.
rupted therapy until Betapace AF prescription ● Advise patient to notify health care profes-
can be filled. sional if slow pulse, difficulty breathing,

● PO: Take apical pulse prior to administering. wheezing, cold hands and feet, dizziness,
If <50 bpm or if arrhythmia occurs, withhold confusion, depression, rash, fever, sore
medication and notify physician or other throat, unusual bleeding, or bruising occurs.
health care professional. ● Instruct patient to inform health care profes-

● Administer on an empty stomach, 1 hr before sional of medication regimen prior to treat-
or 2 hr after meals. Administration with food, ment or surgery.
especially milk or milk products, reduces ab- ● Advise patient to carry identification describ-
sorption by approximately 20%. ing disease process and medication regimen

● Avoid administering antacids containing alu- at all times.
minum or magnesium within 2 hr before ad- Evaluation/Desired Outcomes
ministration of sotalol.

● Control of arrhythmias without appearance of
Patient/Family Teaching detrimental side effects.
● Instruct patient to take medication exactly as

directed, at the same time each day, even if spironolactone, See DIURETICS
feeling well; do not skip or double up on (POTASSIUM-SPARING).
missed doses. If a dose is missed, it should be
taken as soon as possible up to 8 hr before
next dose. Abrupt withdrawal may precipitate streptokinase, See THROMBOLYTIC
life-threatening arrhythmias, hypertension, AGENTS.
or myocardial ischemia.

● Advise patient to make sure enough medica-
tion is available for weekends, holidays, and streptomycin, See
vacations. A written prescription may be kept AMINOGLYCOSIDES.in wallet in case of emergency.

● Teach patient and family how to check pulse
and blood pressure. Instruct them to check

sucralfate (soo-kral-fate)pulse daily and blood pressure biweekly. Ad-
vise patient to hold dose and contact physi- Carafate, �Sulcrate
cian or other health care professional if pulse Classification
is <50 bpm or if blood pressure changes sig- Therapeutic: antiulcer agents
nificantly. Pharmacologic: GI protectants

● May cause drowsiness or dizziness. Caution
Pregnancy Category Bpatients to avoid driving or other activities

that require alertness until response to the
Indicationsdrug is known.
Short-term management of duodenal ulcers.● Advise patients to change positions slowly to
Maintenance (preventive) therapy of duodenalminimize orthostatic hypotension, especially
ulcers. Unlabeled uses: Management of gas-during initiation of therapy or when dose is
tric ulcer or gastroesophageal reflux. Preven-increased.
tion of gastric mucosal injury caused by high-● Caution patient that this medication may in-
dose aspirin or other NSAIDs in patients withcrease sensitivity to cold.
rheumatoid arthritis or in high-stress situations● Instruct patient to consult health care profes-

sional before taking any OTC medications, es- (e.g., intensive care unit). Suspension: Mu-
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cositis/stomatitis/rectal or oral ulcerations from PO (Children): 40–80 mg/kg/day divided q 6
various etiologies. hr, 1 hr before meals and at bedtime (unla-

beled).Action
Aluminum salt of sulfated sucrose reacts with Stomatitis
gastric acid to form a thick paste, which selec- PO (Adults and Children): 5–10 ml of sus-
tively adheres to the ulcer surface. Therapeu- pension swish and spit or swish and swallow 4
tic Effects: Protection of ulcers, with subse- times/day.
quent healing.

Proctitis
Pharmacokinetics Rect (Adults): 2 g of suspension given as an
Absorption: Systemic absorption is minimal enema once or twice daily.
(<5%).

Availability (generic available)Distribution: Unknown.
Tablets: 1 g. Oral suspension: 500 mg/5 ml.Metabolism and Excretion: >90% is elimi-

nated in the feces. NURSING IMPLICATIONSHalf-life: 6–20 hr.
Assessment

TIME/ACTION PROFILE (mucosal protectant
● Assess patient routinely for abdominal pain

effect) and frank or occult blood in the stool.

ROUTE ONSET PEAK DURATION Potential Nursing Diagnoses
Acute pain (Indications)PO 1–2 hr unknown 6 hr
Constipation (Side Effects)

Contraindications/Precautions Deficient knowledge, related to medication reg-
Contraindicated in: Hypersensitivity. imen (Patient/Family Teaching)
Use Cautiously in: Renal failure (accumula- Implementation
tion of aluminum can occur).

● Do not confuse Carafate (sucralfate) with Caf- S
Adverse Reactions/Side Effects ergot (ergotamine/caffeine).
CNS: dizziness, drowsiness. GI: constipation, ● PO: Administer on an empty stomach, 1 hr
diarrhea, dry mouth, gastric discomfort, indi- before meals and at bedtime. Tablet may be
gestion, nausea. Derm: pruritus, rashes. broken or dissolved in water before inges-

tion. Shake suspension well before adminis-Interactions
tration.Drug-Drug: May decrease the absorption of

● If nasogastric administration is required,phenytoin, fat-soluble vitamins, or tetracy-
consult pharmacist; protein-binding proper-cline. Concurrent antacids, cimetidine or
ties of sucralfate have resulted in formation ofranitidine decrease the effectiveness of sucral-
a bezoar when administered with enteralfate. Decreases absorption of fluoroquino-
feedings and other medications.lones (separate administration by 2 hours).

● If antacids are also required for pain, admin-
Route/Dosage ister 30 min before or after sucralfate dosage.
Treatment of Ulcers Patient/Family Teaching
PO (Adults): 1 g qid, 1 hr before meals and at ● Advise patient to continue with course of ther-
bedtime; or 2 g twice daily, on waking and at apy for 4–8 wk, even if feeling better, to en-
bedtime. sure ulcer healing. If a dose is missed, take as

soon as remembered unless almost time forPrevention of Ulcers
next dose; do not double doses.PO (Adults): 1 g twice daily, 1 hr before a

● Advise patient that increase in fluid intake, di-meal.
etary bulk, and exercise may prevent drug-in-

Gastroesophageal Reflux duced constipation.
PO (Adults): 1 g qid, 1 hr before meals and at ● Emphasize the importance of routine exami-
bedtime (unlabeled). nations to monitor progress.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



1126 sulfasalazine

Evaluation/Desired Outcomes Cross-sensitivity with furosemide, sulfonylurea
● Decrease in abdominal pain. hypoglycemic agents, or carbonic anhydrase in-
● Prevention and healing of duodenal ulcers, hibitors may exist; G6PD deficiency; Hypersen-

seen by x-ray examination and endoscopy. sitivity to bisulfites (mesalamine enema only);
Urinary tract or intestinal obstruction; Porphy-

sulconazole, See ANTIFUNGALS ria; Children <2 yr.
(TOPICAL). Use Cautiously in: Severe hepatic or renal im-

pairment; Renal impairment; History of por-
phyria; Pregnancy (has been used safely); Lac-
tation (safety not established).sulfasalazine
Adverse Reactions/Side Effects(sul-fa-sal-a-zeen)
CNS: headache. Resp: pneumonitis. GI: an-Azulfidine, Azulfidine EN-tabs,
orexia, diarrhea, nausea, vomiting, drug-in-

�PMS-Sulfasalazine, �Salazopy-
duced hepatitis. GU: crystalluria, oligospermia,rin, �S.A.S
orange-yellow discoloration of urine. Derm:

Classification rashes, exfoliative dermatitis, photosensitivity,
Therapeutic: antirheumatics (DMARD), yellow discoloration. Hemat: AGRANULOCYTOSIS,
gastrointestinal anti-inflammatories—thera-

APLASTIC ANEMIA, blood dyscrasias, eosinophilia,peutic
megaloblastic anemia, thrombocytopenia. Neu-
ro: peripheral neuropathy. Misc: hypersensi-Pregnancy Category B
tivity reactions including— SERUM SICKNESS and
STEVENS-JOHNSON SYNDROME, fever.Indications

Inflammatory bowel diseases including: Ulcera- Interactions
tive colitis, Proctitis, Proctosigmoiditis. Rheu- Drug-Drug: May � action/risk of toxicity
matoid arthritis unresponsive or intolerant to from oral hypoglycemic agents, phenytoin,
salicylates and/or NSAIDs. methotrexate, zidovudine, or warfarin. �

risk of drug-induced hepatitis with other hepa-Action
totoxic agents. � risk of crystalluria with me-Locally acting anti-inflammatory action in the

colon, where activity is probably a result of inhi- thenamine. May � metabolism and increase
bition of prostaglandin synthesis. Therapeutic effects/toxicity of mercaptopurine or thio-
Effects: Reduction in the symptoms of inflam- guanine.
matory bowel disease. Drug-Food: May decrease iron and folic acid

absorption.Pharmacokinetics
Absorption: 10–15% absorbed after oral ad- Route/Dosage
ministration.

Inflammatory bowel diseaseDistribution: Widely distributed; crosses the
PO (Adults): Inflammatory bowel disease—placenta and enters breast milk.

Protein Binding: 99%. 1 g q 6–8 hr (may start with 500 mg q 6–12 hr),
Metabolism and Excretion: Split by intestinal followed by maintenance dose of 500 mg q 6 hr.
bacteria into sulfapyridine and 5-aminosalicylic PO (Children >2 yr): Initial—6.7–10 mg/kg
acid. Some absorbed sulfasalazine is excreted q 4 hr or 10–15 mg/kg q 6 hr or 13.3–20 mg/kg
by bile back into intestines; 15% excreted un- q 8 hr. Maintenance—7.5 mg/kg q 6 hr (not to
changed by the kidneys. Sulfapyridine also ex- exceed 2 g/day).
creted mostly by the kidneys.

Rheumatoid arthritisHalf-life: 6 hr.
PO (Adults): 500 mg–1 g/day (as delayed-re-TIME/ACTION PROFILE (blood levels) lease tablets) for 1 wk, then increase by 500
mg/day q wk up to 2 g/day in 2 divided doses; ifROUTE ONSET PEAK DURATION
no benefit seen after 12 wk, increase to 3 g/dayPO 1 hr 1.5–6 hr 6–12 hr
in 2 divided doses.
PO (Children ≥6 yr): 30–50 mg/kg/day in 2Contraindications/Precautions
divided doses (as delayed-release tablets); ini-Contraindicated in: Hypersensitivity reactions

to sulfonamides, salicylates, or sulfasalazine; tiate therapy at 1/4–1/3 of planned maintenance
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dose and increase q 7 days until maintenance ● Administer 60-ml retention enema once daily
at bedtime. Solution should be retained fordose is reached (not to exceed 2 g/day).
approximately 8 hr. Before administration ofAvailability (generic available)
rectal suspension, shake bottle well and re-Tablets: 500 mg. Delayed-release (enteric-
move the protective cap. Have patient lie oncoated) tablets (Azulfidine EN-tabs): 500
left side with the lower leg extended and themg. Oral suspension: �250 mg/5 ml. Rectal
upper leg flexed for support or place the pa-suspension: �3 g. tient in knee-chest position. Gently insert the
applicator tip into the rectum, pointingNURSING IMPLICATIONS
toward the umbilicus. Squeeze the bottle
steadily to discharge most of the preparation.Assessment

● Assess patient for allergy to sulfonamides and Patient/Family Teaching
salicylates. Therapy should be discontinued if

● Instruct patient on the correct method of ad-
rash or fever occurs. ministration. Advise patient to take medica-

● Monitor intake and output ratios. Fluid intake tion as directed, even if feeling better. Take
should be sufficient to maintain a urine out- missed doses as soon as remembered unless
put of at least 1200–1500 ml daily to prevent almost time for next dose.
crystalluria and stone formation. ● May cause dizziness. Caution patient to avoid

● Inflammatory Bowel Disease: Assess driving or other activities that require alert-
abdominal pain and frequency, quantity, and ness until response to medication is known.
consistency of stools at the beginning of and ● Advise patient to notify health care profes-
during therapy. sional if skin rash, sore throat, fever, mouth

sores, unusual bleeding or bruising, wheez-● Rheumatoid Arthritis: Assess range of mo-
ing, fever, or hives occur.tion and degree of swelling and pain in affect-

● Caution patient to use sunscreen and protec-ed joints before and periodically during
tive clothing to prevent photosensitivity re-therapy.

Sactions.● Lab Test Considerations: Monitor urinal-
● Inform patient that this medication may causeysis, BUN, and serum creatinine before and

orange-yellow discoloration of urine andperiodically during therapy. May cause crys-
skin, which is not significant. May perma-talluria and urinary cell calculi formation.
nently stain contact lenses yellow.● Lab Test Considerations: Monitor CBC

● Instruct patient to notify health care profes-before and every 3–6 mo during prolonged
sional if symptoms worsen or do not improve.therapy. Discontinue sulfasalazine if blood
If symptoms of acute intolerance (cramping,dyscrasias occur.
acute abdominal pain, bloody diarrhea, fever,

Potential Nursing Diagnoses headache, rash) occur, discontinue therapy
Acute pain (Indications) and notify health care professional immedi-
Diarrhea (Indications) ately.

● Inform patient that proctoscopy and sigmoid-Implementation
oscopy may be required periodically during● Do not confuse sulfasalazine with sulfisox-
treatment to determine response.azole.

● Instruct patient to notify health care profes-● Varying dosing regimens of sulfasalazine may
sional if symptoms do not improve after 1–2be used to minimize GI side effects.
mo of therapy.● PO: Administer after meals or with food to

● Rect: Instruct patient to use rectal suspen-minimize GI irritation, with a full glass of wa-
sion at bedtime and retain suspension allter. Do not crush or chew enteric-coated tab-
night for best results.lets. Shake oral suspension well before ad-

ministration. Use a calibrated measuring Evaluation/Desired Outcomes
device to measure liquid preparations. ● Decrease in diarrhea and abdominal pain.

● Rect: Patient should empty bowel before ad- ● Return to normal bowel pattern in patients
ministration of rectal dose forms. with inflammatory bowel disease. Effects may

� = Canadian drug name.
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be seen within 3–21 days. The usual course patic disease (dosage modification recom-
of therapy is 3–6 wk. mended); Geri: Geriatric patients (increased

● Maintenance of remission in patients with in- risk of GI bleeding); History of ulcer disease;
flammatory bowel disease. Pedi, OB: Pregnancy, lactation, or children (use

● Decrease in pain and inflammation, and in- not recommended).
crease in mobility in patients with rheumatoid Adverse Reactions/Side Effects
arthritis. CNS: dizziness, headache, drowsiness. EENT:

blurred vision, tinnitus. CV: edema. GI: GI BLEED-
ING, DRUG-INDUCED HEPATITIS, constipation, diarrhea,sulindac (soo-lin-dak)
discomfort, dyspepsia, nausea, vomiting, an-

�Apo-Sulin, Clinoril, �Novo-
orexia, flatulence, pancreatitis. GU: renal fail-Sundac
ure. Derm: EXFOLIATIVE DERMATITIS, STEVENS-JOHNSON

Classification SYNDROME, TOXIC EPIDERMAL NECROLYSIS, rashes, pho-
Therapeutic: antirheumatics, nonsteroidal tosensitivity. Hemat: blood dyscrasias, pro-
anti-inflammatory agents longed bleeding time. Misc: allergic reactions

including ANAPHYLAXIS and HYPERSENSITIVITY SYN-Pregnancy Category UK
DROME.

Indications Interactions
Management of inflammatory disorders, includ- Drug-Drug: Concurrent use of aspirin may
ing: Rheumatoid arthritis, Osteoarthritis, Acute � effectiveness. � risk of bleeding with anti-
gouty arthritis, Bursitis. coagulants, thrombolytic agents, tirofiban,

eptifibatide, clopidogrel, ticlopidine, ce-Action
foperazone, cefotetan, or valproic acid. �Inhibits prostaglandin synthesis. Therapeutic
adverse GI side effects with aspirin, cortico-Effects: Suppression of pain and inflammation.
steroids, and other NSAIDs. May � responsePharmacokinetics to antihypertensives or diuretics. May �Absorption: Well absorbed from the GI tract serum levels and risk of toxicity from lithium.after oral administration. May � risk of hematologic toxicity from anti-Distribution: Unknown. Enters breast milk in neoplastics or radiation therapy. � risk ofsmall amounts.
adverse renal effects with gold compounds,Metabolism and Excretion: Converted by the
cyclosporine, or chronic use of acetamino-liver to active drug. Minimal amounts excreted
phen. Antacids � blood levels and decreaseunchanged by the kidneys.
effectiveness of sulindac. � risk of photosensi-Half-life: 7.8 hr (16.4 hr for active metabo-
tivity reactions with other photosensitizinglite).
medications. � risk of hypoglycemia with in-
sulins or oral hypoglycemic agents. ShouldTIME/ACTION PROFILE
not be used concurrently with dimethyl sul-

ROUTE ONSET PEAK DURATION foxide because of � risk of peripheral neu-
ropathy and � levels of sulindac and its metab-PO (anal- 1–2 days unknown 12 hr

gesic) olite.
PO (anti-in- few days–1 2 wk or unknown

Route/Dosageflammatory) wk more
PO (Adults): 150–200 mg bid (not to exceed

Contraindications/Precautions 400 mg/day).
Contraindicated in: Hypersensitivity; Cross- Availability (generic available)
sensitivity may occur with other NSAIDs, includ- Tablets: 150 mg, 200 mg.
ing aspirin; Active GI bleeding or ulcer disease;
Peri-operative pain from coronary artery bypass NURSING IMPLICATIONS
graft (CABG) surgery.

AssessmentUse Cautiously in: Cardiovascular disease or
● Patients who have asthma, aspirin-inducedrisk factors for cardiovascular disease (may �

allergy, and nasal polyps are at increased riskrisk of serious cardiovascular thrombotic
for developing hypersensitivity reactions.events, myocardial infarction, and stroke, espe-

cially with prolonged use); Severe renal, or he- Monitor for rhinitis, asthma, and urticaria.
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● Assess pain and range of movement before nitus, weight gain, edema, black stools, persis-
tent headache, or influenza-like syndromeand after 1–2 wk of therapy.
(chills, fever, muscle aches, pain) occurs.● Lab Test Considerations: Evaluate BUN,

serum creatinine, CBC, and liver function pe- Evaluation/Desired Outcomes
riodically in patients receiving prolonged ● Decreased pain and improved joint mobility.
therapy. Partial arthritic relief may be seen within 7

● Serum potassium, glucose, alkaline phospha- days, but maximum effectiveness may require
tase, AST, and ALT may show � levels. 2–3 wk of continuous therapy. Patients who

● Bleeding time may be prolonged for 1 day af- do not respond to one NSAID may respond to
ter discontinuation of therapy. another.

Potential Nursing Diagnoses
Acute pain (Indications) sumatriptan (soo-ma-trip-tan)Impaired physical mobility (Indications) Imitrex, Imitrex STATdose
Implementation

Classification
● Do not confuse Clinoril (sulindac) with Clo-

Therapeutic: vascular headache sup-zaril (clozapine).
pressants

● Administration in higher than recommended Pharmacologic: 5-HT1 agonists
doses does not provide increased effective-
ness but may cause increased side effects. Use Pregnancy Category C
lowest effective dose for shortest period of
time. Indications

● PO: May be administered with food, milk, or Acute treatment of migraine attacks. Subcut:
antacids to decrease GI irritation. Food slows Acute treatment of cluster headache episodes.
but does not reduce the extent of absorption. ActionTablets may be crushed and mixed with fluids Acts as a selective agonist of 5-HT1 at specificor food. vascular serotonin receptor sites, causing vaso- S

Patient/Family Teaching constriction in large intracranial arteries.
● Advise patient to take this medication with a Therapeutic Effects: Relief of acute attacks of

full glass of water and to remain in an upright migraine.
position for 15–30 min after administration. Pharmacokinetics

● Instruct patient to take medication as direct- Absorption: Well absorbed (97%) after subcut
ed. Take missed doses as soon as remem- administration. Absorption after oral adminis-
bered but not if almost time for the next dose. tration is incomplete and significant amounts
Do not double doses. undergo substantial hepatic metabolism, result-

● May cause dizziness. Advise patient to avoid ing in poor bioavailability (14%). Well ab-
driving or other activities requiring alertness sorbed after intranasal administration.
until response to the medication is known. Distribution: Does not cross the blood-brain

● Caution patient to avoid the concurrent use of barrier. Remainder of distribution not known.
alcohol, aspirin, NSAIDs, acetaminophen, or Metabolism and Excretion: Mostly metabo-
other OTC medications without consulting lized (80%) by the liver.
health care professional. Half-life: 2 hr.

● Advise patient to inform health care profes-
TIME/ACTION PROFILE (relief of migraine)sional of medication regimen before treat-

ment or surgery. ROUTE ONSET PEAK DURATION
● Advise patient to inform health care profes-

PO within 30 min 2–4 hr up to 24 hrsional if pregnancy is planned or suspected. subcut 30 min up to 2 hr up to 24 hr
● Advise patient to use sunscreen and protec- nasal within 60 min 2 hr unknown

tive clothing to prevent photosensitivity re-
actions. Contraindications/Precautions

● Advise patient to consult health care profes- Contraindicated in: Hypersensitivity; Patients
sional if rash, itching, visual disturbances, tin- with ischemic heart disease or signs and symp-

� = Canadian drug name.
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toms of ischemic heart disease, Prinzmetal’s an- tional PO sumatriptan may be taken q 2 hr (not
to exceed 200 mg/day).gina, or uncontrolled hypertension; Concurrent
Subcut (Adults): 6 mg; may repeat after 1 hrMAO inhibitor therapy; Geri: Excessive risk of
(not to exceed 12 mg in 24 hr).cardiovascular complications.
Intranasal (Adults): Single dose of 5, 10, orUse Cautiously in: Patients with childbearing
20 mg in one nostril; may be repeated in 2 hr,potential; OB, Lactation, Pedi: Safety not estab-
not to exceed 40 mg/24 hr or treatment of >5lished.
episodes/mo.Exercise Extreme Caution in: Cardiovascular
Hepatic Impairmentrisk factors (hypertension, hypercholesterol-
PO (Adults): 25 mg initially; if response is in-emia, smoking, obesity, diabetes, family history,
adequate at 2 hr, up to 50 mg may be given (ini-menopausal women or men >40 yr); use only if
tial doses of 25–50 mg may be more effectivecardiovascular status has been evaluated and
than 25 mg). If headache recurs, doses may bedetermined to be safe and first dose is adminis-
repeated q 2 hr (not to exceed 300 mg/day). Iftered under supervision.
PO therapy is to follow subcut injection, addi-

Adverse Reactions/Side Effects tional PO sumatriptan may be taken q 2 hr (not
All adverse reactions are less common after oral to exceed 200 mg/day); no single oral dose
administration. should exceed 50 mg.
CNS: dizziness, vertigo, anxiety, drowsiness, fa- Availabilitytigue, feeling of heaviness, feeling of tightness,

Tablets: 25 mg, 50 mg, 100 mg. Cost: 25 mgheadache, malaise, strange feeling, tight feeling
$202.97/9, 50 mg $188.98/9, 100 mg $188.98/in head, weakness. EENT: alterations in vision, 9. Injection: 4 mg/0.5-ml prefilled syringesnasal sinus discomfort, throat discomfort. CV: (for use in STAT dose system), 6 mg/0.5-ml pre-

MI, angina, chest pressure, chest tightness, coro- filled syringes (for use in STAT dose system) or
nary vasospasm, ECG changes, transient hyper- vials. Cost: 6 mg $117.15/2 prefilled syringes.
tension. GI: abdominal discomfort, dysphagia. Nasal spray: 5 mg/nasal spray device (delivers
Derm: tingling, warm sensation, burning sensa- 5 mg/spray) (box of 6), 20 mg/nasal spray de-
tion, cool sensation, flushing. Local: injection vice (delivers 20 mg/spray) (box of 6). Cost: 5
site reaction. MS: jaw discomfort, muscle mg $188.73/box, 20 mg $191.55/box.
cramps, myalgia, neck pain, neck stiffness.
Neuro: numbness. NURSING IMPLICATIONS
Interactions Assessment
Drug-Drug: The risk of vasospastic reactions

● Assess pain location, intensity, duration, and
may be increased by concurrent use of ergot- associated symptoms (photophobia, phono-
amine or dihydroergotamine (avoid within phobia, nausea, vomiting) during migraine
24 hr of each other). Concurrent use with lithi- attack.
um, MAO inhibitors (do not use within 2 wk ● Give initial subcut dose under observation to
of discontinuing MAO inhibitor), or SSRI anti- patients with potential for coronary artery
depressants (may cause weakness, hyperre- disease including postmenopausal women,
flexia and incoordination). Increased serotonin men >40 years, patients with risk factors for
levels and serotonin syndrome may occur when coronary artery disease such as hypertension,

hypercholesterolemia, obesity, diabetes,used concurrently with SSRI and SNRI anti-
smoking, or family history. Monitor blooddepressants.
pressure before and for 1 hr after initial in-Drug-Natural Products: Increased risk of
jection. If angina occurs, monitor ECG forserotinergic side effects including serotonin
ischemic changes.syndrome with St. John’s wort and SAMe.

Potential Nursing DiagnosesRoute/Dosage
Acute pain (Indications)PO (Adults): 25 mg initially; if response is in-

adequate at 2 hr, up to 100 mg may be given (in- Implementation
itial doses of 25–50 mg may be more effective ● Do not confuse sumatriptan with zolmi-
than 25 mg). If headache recurs, doses may be triptan.
repeated q 2 hr (not to exceed 300 mg/day). If ● PO: Tablets should be swallowed whole; do
PO therapy is to follow subcut injection, addi- not crush, break, or chew. Tablets are film-
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coated to prevent contact with tablet contents, activities requiring alertness until response to
which have an unpleasant taste and may medication is known.
cause nausea and vomiting. ● Advise patient to avoid alcohol, which aggra-

● Subcut: Administer as a single injection just vates headaches, during sumatriptan use.
below the skin. ● Advise patient to consult health care profes-

● Intranasal: 10-mg dose may be adminis- sional before taking other medications, OTC
tered as 2 sprays of 5 mg in one nostril or 1 medications, or herbal products concurrent-
spray in each nostril. ly with sumatriptan.

● Subcut: Instruct patient on the proper tech-Patient/Family Teaching
nique for loading, administering, and dis-

● Inform patient that sumatriptan should be
carding the auto-injector. Patient informationused only during a migraine attack. It is
pamphlet is provided. Instructional video ismeant to be used for relief of migraine attacks
available from the manufacturer.but not to prevent or reduce the number of

● Inform patient that pain or redness at the in-attacks.
jection site usually lasts less than 1 hr.● Instruct patient to administer sumatriptan as

● Intranasal: Instruct patient in proper tech-soon as symptoms of a migraine attack ap-
nique for intranasal administration. Usualpear, but it may be administered at any time
dose is a single spray in one nostril. If head-during an attack. If migraine symptoms re-
ache returns, a 2nd dose may be adminis-turn, a 2nd injection may be used. Allow at
tered in ≥2 hr. Do not administer 2nd dose ifleast 1 hr between doses, and do not use
no relief was provided by 1st dose withoutmore than 2 injections in any 24-hr period.
consulting health care professional.● Advise patient that lying down in a darkened

room after sumatriptan administration may Evaluation/Desired Outcomes
further help relieve headache. ● Relief of migraine attack.

● OB: Caution patient not to use sumatriptan if
pregnant, suspects pregnancy, or plans to be-

Scome pregnant. Adequate contraception sunitinib (su-ni-ti-nib)
should be used during therapy. Sutent

● Advise patient to notify health care profes-
Classificationsional before next dose of sumatriptan if pain Therapeutic: antineoplastics

or tightness in the chest occurs during use. If Pharmacologic: kinase inhibitors
pain is severe or does not subside, notify

Pregnancy Category Dhealth care professional immediately. If
wheezing; heart throbbing; swelling of eye-
lids, face, or lips; skin rash; skin lumps; or Indications
hives occur, notify health care professional Gastrointestinal stromal tumor which has pro-
immediately and do not take more sumatrip- gressed on or intolerance to imatinib. Advanced
tan without approval of health care profes- renal cell carcinoma.
sional. Additional sumatriptan doses are not Action
likely to be effective and alternative medica- Inhibits multiple receptor tyrosine kinases,
tions, as previously discussed with health which are enzymes implicated in tumor growth,
care professional, may be used. If usual dose abnormal vascular growth and tumor metasta-fails to relieve 3 consecutive headaches or if ses. Therapeutic Effects: Decreased tumorfrequency and/or severity increases, notify spread.health care professional. If feelings of tin-

Pharmacokineticsgling, heat, flushing, heaviness, pressure,
Absorption: Well absorbed following oral ad-drowsiness, dizziness, tiredness, or sickness
ministration.develop, discuss with health care profession-
Distribution: Unknown.al at next visit.
Protein Binding: Sunitinib—95%; primary● Sumatriptan may cause dizziness or drowsi-

ness. Caution patient to avoid driving or other active metabolite—90%.

� = Canadian drug name.
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Metabolism and Excretion: Metabolized by NURSING IMPLICATIONS
the CYP3A4 enzyme system to its primary active Assessmentmetabolite. This metabolite is further metabo-

● Monitor for signs of CHF (dyspnea, edema,
lized by CYP3A4. Excretion is primarily fecal. jugular venous distension) during therapy.
Half-life: Sunitinib—40–60 hr; primary ac- Assess left ventricular ejection fraction
tive metabolite—80–110 hr. (LVEF) at baseline and periodically during

therapy in patients with cardiac events in theTIME/ACTION PROFILE (sblood levels)
previous 12 mo and a baseline ejection frac-
tion in patients without cardiovascular riskROUTE ONSET PEAK DURATION
factors. Discontinue sunitinib if signs of CHFPO unknown 6–12 hr 24 hr
occur.

● Monitor for hypertension and treat with stan-Contraindications/Precautions
dard antihypertensive therapy. If sever hyper-Contraindicated in: Hypersensitivity; OB:
tension occurs, may discontinue sunitinib un-Pregnancy, lactation; Concurrent use of ketoco-
til controlled.nazole or St. John’s wort.

● Lab Test Considerations: Monitor CBCUse Cautiously in: Hepatic/renal impairment;
with platelet count and serum chemistries in-OB: Child—bearing potential; Pedi: Children
cluding phosphate at the beginning of each(safety not established).
treatment cycle. May cause neutropenia, lym-

Adverse Reactions/Side Effects phopenia, anemia, and thrombocytopenia.
CNS: fatigue, dizziness, headache. CV: CHF, hy- May cause � creatinine, hypokalemia, hy-
pertension, peripheral edema, thromboembolic peruricemia, and � uric acid.
events. GI: diarrhea, dyspepsia, nausea, stoma- ● May cause � AST, ALT, alkaline phospha-

tase, total and indirect bilirubin, amylase andtitis, vomiting, altered taste, anorexia, constipa-
lipase.tion, � lipase/amylase, � liver enzymes, oral

● Monitor thyroid function in patients withpain. Derm: alopecia, hand-foot syndrome,
symptoms of hypothyroidism. May be treatedhair color change, rash, skin discoloration.
with standard medical practice.Endo: adrenal insufficiency, hypothyroidism. F

and E: dehydration, hypophosphatemia. He- Potential Nursing Diagnoses
mat: HEMORRHAGE, anemia, lymphopenia, neu- Diarrhea (Adverse Reactions)

Nausea (Adverse Reactions)tropenia, thrombocytopenia. Metab: hyperuri-
cemia. MS: arthralgia, back pain, limb pain, Implementation
myalgia. Misc: fever. ● PO: Administer once daily with or without

food for 4 wks, then 2 wks off therapy.Interactions
Drug-Drug: Ketoconazole and other inhibi- Patient/Family Teaching
tors of the CYP3A4 enzyme system may � ● Instruct patient to take sunitinib as directed
levels and the risk of toxicity; dosage may need for 4 wks, followed by 2 wks off.

● Advise patient that GI disorders (diarrhea,to be decreased (avoid ketoconazole). Rifam-
nausea, stomatitis, dyspepsia, vomiting) arepin and other inducers of the CYP3A4 en-
common and may require antiemetic and an-zyme system may � levels and effectiveness;
tidiarrheal medications.dose may need to be increased.

● Inform patient that sunitinib may cause dis-Drug-Natural Products: St. John’s wort
coloration (yellow) of skin and depigmenta-may � levels and effectiveness; avoid con-
tion of hair or skin.current use.

● Advise women of childbearing potential to
Route/Dosage avoid becoming pregnant while receiving
PO (Adults): 50 mg once daily for 4 wk, fol- sunitinib.
lowed by 2 week rest, alteration of dose is based ● Advise patient to consult health care profes-
on safety/tolerability and is made in 12.5 mg in- sional before taking other Rx, OTC, or herbal
crements/decrements. products during sunitinib therapy.

Availability Evaluation/Desired Outcomes
Capsules: 12.5 mg, 25 mg, 50 mg. ● Decrease in tumor spread.
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levels and risk of toxicity (blood level monitor-tacrine (tak-rin) ing recommended; dosage reduction may be re-Cognex quired). Potentiates the effects of succinylcho-
line (increases neuromuscular blockade)Classification

Therapeutic: anti-Alzheimer’s agents during anesthesia; also potentiates the effects of
Pharmacologic: cholinergics (cholinester- other cholinesterase inhibitors. May poten-
ase inhibitors) tiate the action of cholinergics

(bethanechol). Fluvoxamine significantly in-Pregnancy Category C
creases blood levels and the risk of adverse re-
actions. Cigarette smoking decreases bloodIndications
levels of tacrine. Cimetidine increases tacrineMild to moderate dementia associated with Alz-
levels. May interfere with the action of anticho-heimer’s disease.
linergics. Concurrent use of NSAIDs may in-

Action crease the risk of GI bleeding.
Increases levels of acetylcholine in the CNS by Drug-Food: Food decreases absorption of tac-
inhibiting its breakdown. Therapeutic Effects: rine by 30–40%.
Improved cognitive function in patients with

Route/Dosagemild to moderate Alzheimer’s disease. Does not
PO (Adults): 10 mg 4 times daily for 4 wk. Ifcure the disease.
ALT remains unchanged, increase dose to 20 mgPharmacokinetics 4 times daily. Further increments may be madeAbsorption: Rapidly absorbed following oral
at 4-wk intervals as tolerated, up to 160 mg/day.administration, although bioavailability is low
Availability(17%).
Capsules: 10 mg, 20 mg, 30 mg, 40 mg. Cost:Distribution: Unknown.
10 mg $147.01/120, 20 mg $147.01/120, 30Metabolism and Excretion: Highly metabo-
mg $147.01/120, 40 mg $147.01/120.lized by the liver (mostly by the P450 enzyme

system).
NURSING IMPLICATIONSHalf-life: 2–4 hr.

TAssessmentTIME/ACTION PROFILE (improvement in
● Assess cognitive function (memory, attention,cognitive function)

reasoning, language, ability to perform sim-
ROUTE ONSET PEAK DURATION ple tasks) periodically throughout therapy.

● Monitor heart rate periodically during thera-PO within 6 wk 18–24 wk unknown
py. May cause bradycardia.

Contraindications/Precautions ● Lab Test Considerations: May cause ALT
Contraindicated in: Hypersensitivity to tacrine elevations; monitor levels every other wk for
or other acridines; Jaundice associated with the first 16 wk of therapy, monthly for 2 mo,
previous courses of tacrine therapy. and then every 3 mo throughout therapy. Bi-
Use Cautiously in: Patients with a history or weekly monitoring should be resumed for at
risk of GI bleeding, including current therapy least 6 wk after any dose increase. If ALT lev-
with NSAIDs. els are <3 times the upper limit of normal,
Adverse Reactions/Side Effects continue dose titration; if levels are >3 to <5
CNS: dizziness, headache. CV: bradycardia. GI: times the upper limit of normal, decrease the
GI BLEEDING, anorexia, diarrhea, drug-induced dose of tacrine by 40 mg/day and resume
hepatitis, dyspepsia, nausea, vomiting. dose titration when ALT returns to normal.

Tacrine should be discontinued if ALT levelsInteractions
are >5 times the upper limit of normal. LevelsDrug-Drug: Metabolized by the cytochrome
usually return to normal 4–6 wk after discon-P450 enzyme system; levels and effects may be
tinuation of therapy.altered by other drugs which increase/inhibit

● Tacrine should be permanently discontinuedthis system or drugs that may compete for this
metabolic pathway. Increases theophylline and a new trial should not be attempted in pa-

� = Canadian drug name.
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tients with clinical jaundice and a total biliru- Classification
bin >3 mg/dl. Therapeutic: immunosuppressants

Potential Nursing Diagnoses
Pregnancy Category CDisturbed thought process (Indications)

Risk for injury (Indications)
IndicationsImpaired environmental interpretation syn-
PO, IV: Prevention of organ rejection in patientsdrome (Indications)
who have undergone allogenic liver, kidney, or

Implementation heart transplantation (used concurrently with
● PO: Administer at regular intervals between corticosteroids). Topical: Moderate to severe

meals on an empty stomach. If GI upset oc- atopic dermatitis in patients who do not respond
curs, may be administered with meals; how- to or cannot tolerate alternative, conventional
ever, plasma levels may be reduced by 30– therapies.
40%.

Action
● Tacrine capsules may be dissolved in any

Inhibit T-lymphocyte activation. Therapeuticaqueous solution for patients with difficulty
Effects: Prevention of transplanted organ rejec-swallowing (orange juice best masks the bit-
tion. Improvement in signs/symptoms of atopicter taste). Place intact capsule in liquid to
dermatitis.avoid loss of medication by spillage.
PharmacokineticsPatient/Family Teaching
Absorption: Absorption following oral admin-

● Emphasize the importance of taking tacrine at
istration is erratic and incomplete (bioavailabil-regular intervals as directed. If a dose is
ity ranges from 5–67%); minimal amounts ab-missed, take as soon as possible unless within
sorbed following topical use.2 hr of next dose; do not double doses or dis-
Distribution: Cross the placenta and entercontinue without consulting health care pro-
breast milk.fessional. Abrupt discontinuation of doses Protein Binding: 99%.>80 mg/day may cause a decline in cognitive Metabolism and Excretion: 99% metabo-function and behavioral disturbances. lized by the liver; <1% excreted unchanged in

● Caution patient and caregiver that tacrine may the urine.cause dizziness, unsteadiness, and clum- Half-life: Liver transplant patients—11.7 hr;siness. healthy volunteers—21.2 hr.
● Advise patient and caregiver to notify health

care professional if nausea, vomiting, diar- TIME/ACTION PROFILE (immunosup-
rhea, rash, jaundice, or changes in the color pression)
of the stool occur or if new symptoms occur

ROUTE ONSET PEAK DURATIONor previously noted symptoms increase in se-
verity. PO rapid 1.3–3.2 hr* 12 hr

IV rapid unknown 8–12 hr● Advise patient to notify health care profes-
topical† unknown 1–2 wk unknownsional of medication regimen prior to treat-

ment or surgery. *Blood level
†Improvement in atopic dermatitisEvaluation/Desired Outcomes

● Improvement in cognitive function (memory, Contraindications/Precautions
attention, reasoning, language, ability to per- Contraindicated in: Hypersensitivity to tacro-
form simple tasks) in patients with Alzheim- limus or to castor oil (a component in the injec-
er’s disease. tion); Concurrent use with cyclosporine should

be avoided; Lactation: Breastfeeding should be
avoided; Topical: Weakened/compromised im-

TACROLIMUS mune system; Malignant or premalignant skin
condition; Children <2 yr (safety not estab-tacrolimus (oral, IV)
lished).(ta-kroe-li-mus)
Use Cautiously in: Renal or hepatic impair-Prograf
ment (dosage reduction may be required; if oli-

tacrolimus (topical) guria occurs, wait 48 hr before initiating tacroli-
Protopic mus); Exposure to sunlight/UV light (may �
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risk of malignant skin changes); OB: Hyperkale- clarithromycin, cyclosporine, danazol,
mia and renal impairment may occur in the erythromycin, magnesium/aluminum hy-
newborn; use only if benefit to mother justifies droxide methylprednisolone,
risk to the fetus; Pedi: Higher end of dosing omeprazole, nefazodone, and metoclo-
range required to maintain adequate blood lev- pramide, protease inhibitors, and vorico-
els); Topical: Superficial skin infections. nazole. Phenobarbital, phenytoin, caspo-

fungin, sirolimus carbamazepine, andAdverse Reactions/Side Effects
Noted primarily for PO and IV use. rifamycins may � tacrolimus blood levels.
CNS: SEIZURES, dizziness, headache, insomnia, Vaccinations may be less effective if given con-
tremor, abnormal dreams, agitation, anxiety, currently with tacrolimus (avoid use of live-vi-
confusion, depression, emotional lability, hallu- rus vaccines).
cinations, psychoses, somnolence. EENT: ab- Drug-Natural Products: Concomitant use
normal vision, amblyopia, sinusitis, tinnitus. with astragalus, echinacea, and melatonin
Resp: cough, pleural effusion, asthma, bron- may interfere with immunosuppression. St.
chitis, pharyngitis, pneumonia, pulmonary ede- John’s wort may � tacrolimus blood levels.
ma. CV: hypertension, peripheral edema, QTc Drug-Food: Food decreases the rate and ex-prolongation. GI: GI BLEEDING, abdominal pain, tent of GI absorption. Grapefruit juice in-anorexia, ascites, constipation, diarrhea, dys-

creases absorption.pepsia, liver function test elevation, nausea,
vomiting, cholangitis, cholestatic jaundice, dys- Route/Dosage
phagia, flatulence, increased appetite, oral Because of the potential risk for anaphylaxis, the
thrush, peritonitis. GU: nephrotoxicity, urinary IV route of administration should be reserved
tract infection. Derm: pruritus, rash, alopecia, for those patients unable to take the drug orally.
herpes simplex, hirsutism, photosensitivity,

Kidney Transplantationsweating. Endo: hyperglycemia,
PO (Adults): Initial dose—0.2 mg/kg/day inhyperlipidemia. F and E: hyperkalemia, hypo-
2 divided doses; titrate to achieve recommendedmagnesemia, hyperphosphatemia, hypocalce-
blood concentration.mia, hyponatremia, hypophosphatemia, meta-
PO (Children): 0.15–0.4 mg/kg/day in 2 di-bolic acidosis, metabolic alkalosis. Hemat: T

anemia, leukocytosis, leukopenia, thrombocy- vided doses.
topenia, coagulation defects. Local: topical— IV (Adults): Initial dose—0.03–0.1 mg/kg/
burning, stinging. MS: arthralgia, hypertonia, day as a continuous infusion; titrate dose to
leg cramps, muscle spasm, myalgia, myasthe- achieve recommended blood concentration.
nia, osteoporosis. Neuro: paresthesia, neurop- IV (Children): 0.03–0.15 mg/kg/day.
athy. Misc: allergic reactions including ANAPHY-

Liver TransplantationLAXIS, generalized pain, abnormal healing, chills,
PO (Adults): Initial dose—0.1–0.15 mg/kg/fever, increased risk of lymphoma/skin cancer
day in 2 divided doses; titrate to achieve recom-(topical).
mended blood concentration.Interactions
PO (Children): Initial dose—0.15–0.2 mg/Noted primarily for PO and IV use, but should be
kg/day in 2 divided doses; titrate to achieve rec-considered for topical use
ommended blood concentration.Drug-Drug: Risk of nephrotoxicity is � by
IV (Adults and Children): Same as for kidneyconcurrent use of aminoglycosides, ampho-
transplant.tericin B, cisplatin, or cyclosporine (allow

24 hr to pass after stopping cyclosporine before Heart Transplantationstarting tacrolimus). Concurrent use of potas- PO (Adults): Initial dose—0.075 mg/kg/daysium-sparing diuretics, ACE inhibitors, or
in 2 divided doses; titrate to achieve recom-angiotensin II receptor blockers � risk of
mended blood concentration.hyperkalemia. The following drugs � tacroli-
IV (Adults): Initial dose—0.01 mg/kg/day asmus blood levels: azole antifungals, bromo-
a continuous infusion; titrate dose to achievecriptine, calcium channel blockers, chlor-
recommended blood concentration.amphenicol, cimetidine, lansoprazole,

� = Canadian drug name.
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Atopic Dermatitis acidosis, metabolic alkalosis, hyperlipid-
Topical (Adults): Apply 0.03% or 0.1% oint- emia, hyperphosphatemia, hypophospha-
ment twice daily. Discontinue when signs/symp- temia, hypocalcemia, and hyponatremia.
toms of atopic dermatitis resolve. ● Monitor CBC. May cause anemia, leukocyto-
Topical (Children ≥2–15 yr): Apply 0.03% sis, and thrombocytopenia.
ointment twice daily. Discontinue when signs/ Potential Nursing Diagnoses
symptoms of atopic dermatitis resolve. Risk for infection (Adverse Reactions)
Availability Implementation
Capsules: 0.5 mg, 1 mg, 5 mg. Cost: 0.5 mg

● Therapy with tacrolimus should be started no
$359.96/180, 1 mg $694.46/180, 5 mg sooner than 6 hr post-transplantation. Con-
$3,645.61/180. Injection: 5 mg/ml. Oint- current therapy with corticosteroids is rec-
ment: 0.03% in 30-g, 60-g, and 100-g tubes, ommended in the early postoperative period.
0.1% in 30-g, 60-g, and 100-g tubes.

● Tacrolimus should not be used concomitantly
with cyclosporine. Tacrolimus or cyclospo-NURSING IMPLICATIONS rine should be discontinued at least 24 hr be-
fore starting the other.Assessment

● Oral therapy is preferred because of the risk● Prevention of Organ Rejection: Monitor
of anaphylactic reactions with IV tacrolimus.blood pressure closely during therapy. Hy-
IV therapy should be replaced with oral ther-pertension is a common complication of
apy as soon as possible.tacrolimus therapy and should be treated.

● Adults should be started at the lower end of● Observe patients receiving IV tacrolimus for
the dose range; children require ahigherthe development of anaphylaxis (rash, pruri-
doses to maintain blood trough concentra-tus, laryngeal edema, wheezing) for at least
tions similar to adults.30 min and frequently thereafter. If signs de-

● PO: Oral doses can be initiated 8–12 hr aftervelop, stop infusion and initiate treatment.
discontinuation of IV doses.● Atopic Dermatitis: Assess skin lesions prior

● Topical: Do not use continuously for a longto and periodically during therapy.
time.● Use only for short time, not continuously, and

in the minimum dose possible to decrease IV Administration
risk of developing skin cancer. ● Continuous Infusion: Diluent: Dilute in

● Lab Test Considerations: Tacrolimus 0.9% NaCl or D5W. Concentration:
blood level monitoring may be helpful in the 0.004–0.02 mg/ml. May be stored in polyeth-
evaluation of rejection and toxicity, dose ad- ylene or glass containers for 24 hr following
justments, and assessment of compliance. dilution. Do not store in PVC containers.
For liver transplantation, most patients are Rate: Administer daily dose as a continuous
stable when tacrolimus trough whole blood infusion over 24 hr.
concentrations are maintained between 5–20 ● Y-Site Compatibility: aminophylline, am-
mg/ml. For kidney transplantation, during the photericin B, ampicillin, ampicillin/sulbac-
first 3 mo, most patients maintained tacroli- tam, benztropine, calcium gluconate, cefazo-
mus whole blood concentrations between 7– lin, cefotetan, ceftazidime, ceftriaxone,
20 mg/ml and then between 5–15 mg/ml cefuroxime, chloramphenicol, cimetidine, ci-
through 1 yr. For heart transplantation, from profloxacin, clindamycin, dexamethasone so-
wk 1 to 3 mo, most patients maintained tacro- dium phosphate, digoxin, diphenhydramine,
limus trough whole blood concentrations be- dobutamine, dopamine, doxycycline, eryth-
tween 8–20 mg/ml and then between 6–18 romycin lactobionate, esmolol, fluconazole,
mg/ml from 3–18 mo post-transplant. furosemide, gentamicin, haloperidol, hepa-

● Monitor serum creatinine, potassium, and rin, hydrocortisone sodium succinate, hydro-
glucose closely. � serum creatinine and � morphone, imipenem/cilastatin, insulin, iso-
urine output may indicate nephrotoxicity. proterenol, leucovorin, lorazepam,
May also cause insulin-dependent post-trans- methylprednisolone, metoclopramide, me-
plant diabetes mellitus (incidence is higher in tronidazole, morphine, multivitamins, nitro-
African American and Hispanic patients). prusside, nitroglycerin, oxacillin, penicillin G

● May also cause hyperuricemia, hypokalemia, potassium, perphenazine, phenytoin, pipera-
hyperkalemia, hypomagnesemia, metabolic cillin, potassium, propranolol, ranitidine, so-
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dium bicarbonate, tobramycin, trimetho- Classification
prim/sulfamethoxazole, vancomycin. Therapeutic: erectile dysfunction agents

● Y-Site Incompatibility: acyclovir, ganci- Pharmacologic: phosphodiesterase type 5
clovir. inhibitors

Patient/Family Teaching Pregnancy Category B
● Instruct patient to take tacrolimus at the same

time each day, as directed. Do not skip or Indications
double up on missed doses. Do not discontin- Erectile dysfunction.
ue medication without advice of health care Actionprofessional. Increases cyclic guanosine monophosphate

● Reinforce the need for lifelong therapy to pre- (cGMP) levels by inhibiting phosphodiesterase
vent transplant rejection. Review symptoms of type 5 (PDE5) an enzyme responsible for the
rejection for transplanted organ and stress breakdown of cGMP. cGMP produces smooth
need to notify health care professional imme- muscle relaxation of the corpus cavernosum,
diately if they occur. which in turn promotes increased blood flow

● Emphasize the importance of repeated lab and subsequent erection. Therapeutic Ef-
tests during tacrolimus therapy. fects: Enhanced blood flow to the corpus caver-

● Advise patient to avoid eating raw oysters or nosum and erection sufficient to allow sexual in-
other shellfish; make sure they are fully tercourse. Requires sexual stimulation.
cooked before eating. Pharmacokinetics

● Advise patient to wear protective clothing and Absorption: Well absorbed following oral ad-
sunscreen to avoid photosensitivity reactions. ministration.

● Instruct patient to avoid exposure to chicken Distribution: Extensive tissue distribution;
pox, measles, mumps, and rubella. If ex- penetrates semen.
posed, see health care professional for pro- Protein Binding: 94%.
phylactic therapy. Metabolism and Excretion: Mostly metabo-

● OB: Advise patient of the risk of taking tacroli- lized by the liver (mainly CYP3A4 enzyme sys- Tmus during pregnancy. tem); metabolites are excreted in feces (61%)
● Inform patient of the risk of lymphoma or and urine (36%).

skin cancer with tacrolimus therapy. Half-life: 17.5 hr.
● Topical: Advise patients to contact health

TIME/ACTION PROFILE (improved erectilecare professional if their symptoms do not
function)improve after 6 wk of therapy, if their symp-

toms worsen, or they develop a skin infection. ROUTE ONSET PEAK DURATION
● Instruct patient to use ointment only on areas PO rapid 0.5–6 hr 36

of skin with atopic dermatitis.
● Advise patient to stop using the ointment Contraindications/Precautions

when the signs/symptoms of atopic dermatitis Contraindicated in: Hypersensitivity; Concur-
rent use of nitrates, nitric oxide donors, alphago away.
adrenergic blockers (except tamsulosin 0.4 mg● Advise patient to limit sun exposure during
once daily); Unstable angina, recent history oftreatment.
stroke, life-threatening heart failure within 6Evaluation/Desired Outcomes months, uncontrolled hypertension, arrhyth-

● Prevention of transplanted organ rejection. mias, stroke within 6 months or MI within 90
● Management of atopic dermatitis. days; Any other cardiovascular pathology pre-

cluding sexual activity; Known hereditary degen-
erative retinal disorders; Severe hepatic impair-tadalafil (ta-da-la-fil) ment; Congenital or acquired QT prolongationCialis or concurrent use of Class IA or III antiar-
rhythmics; Women, children or newborns.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: Left ventricular outflow ob- NURSING IMPLICATIONS
struction; Penile deformity; Underlying condi- Assessmenttions predisposing to priapism including sickle

● Determine erectile dysfunction before admin-
cell anemia, multiple myeloma or leukemia; istration. Tadalafil has no effect in the ab-
Bleeding disorders or active peptic ulcer dis- sence of sexual stimulation.
ease; Strong inhibitors of the CYP3A4 enzyme

Potential Nursing Diagnosessystem; History of sudden severe vision loss or
Sexual dysfunction (Indications)non arteritic ischemic optic neuropathy
Implementation(NAION); may � risk of recurrence; Geri: Pa-
● PO: Administer at least 30 min prior to sexualtients >65 yr have � blood levels and may ex-

activity; effectiveness may continue for 36 hrs.perience more side effects.
● May be administered without regard to food.

Adverse Reactions/Side Effects
Patient/Family TeachingCNS: headache. EENT: nasal congestion. CV:
● Instruct patient to take tadalafil at least 30hypotension. GI: dyspepsia. GU: priapism.

min before sexual activity and not more thanDerm: flushing. MS: back pain, limb pain,
once per day. Inform patient that sexual stim-myalgia. ulation is required for an erection to occur

Interactions after taking tadalafil.
Drug-Drug: Concurrent use of nitrates or al- ● Advise patient that tadalafil is not indicated
pha adrenergic blockers may cause serious, for use in women.

● Caution patient not to take tadalafil concur-life threatening hypotension and is contraindi-
rently with nitrates or alpha adrenergiccated except for tamsulosin 0.4 mg once daily.
blockers. If chest pain occurs after taking ta-� risk of hypotension with acute ingestion of
dalafil, instruct patient to seek immediatealcohol. Strong inhibitors of CYP3A4 including
medical attention.ritonavir, ketoconazole, itraconazole �

● Advise patient to avoid excess alcohol intakeeffects and the risk of adverse reactions (dosage
(≥5 units) in combination with tadalafil; mayadjustments recommended). Similar effects
increase risk of orthostatic hypotension, in-may be expected of other inhibitors of creased heart rate, decreased standing blood

CY3A4. pressure, dizziness, headache.
● Instruct patient to notify health care profes-Route/Dosage

sional promptly if erection lasts longer than 4PO (Adults): 10 mg prior to sexual activity
hr, if they are not satisfied with their sexual(range 5–20 mg; not to exceed one dose/24
performance or develop unwanted side ef-hr); concurrent use of CYP3A4 inhibitors in-
fects or if they experience sudden or de-cluding itraconazole, ketoconazole and rito-
creased vision loss in one or both eyes.navir—single dose should not exceed 10 mg in

● Advise patient to consult health care profes-any 72 hour period.
sional before taking other Rx or OTC medica-

Renal Impairment tions or herbal supplements that may interact
PO (Adults): CCr 31–50 ml/min—Initial with tadalafil.
dose should not exceed 5 mg/day; maximum ● Inform patient that tadalafil offers no protec-
dose should not exceed 10 mg in 48 hr; CCr tion against sexually transmitted diseases.
<30 ml/min—maximum dose 5 mg. Counsel patient that protection against sexu-

ally transmitted diseases and HIV infectionHepatic Impairment
should be considered.PO (Adults): Mild or moderate hepatic im-

pairment (Child–Pugh class A or B)—Daily Evaluation/Desired Outcomes
● Male erection sufficient to allow intercourse.dose should not exceed 10 mg.

Availability
Tablets: 5 mg, 10 mg, 20 mg. Cost: 5 mg tamoxifen (ta-mox-i-fen)
$357.97/30, 10 mg $356.97/30, 20 mg

�Alpha-Tamoxifen, �Med Ta-
$365.97/30. moxifen, �Nolvadex-D, �Novo-

Tamoxifen, Soltamox, �Tamofen,
�Tamone, �Tamoplex
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Interactions
Classification Drug-Drug: Estrogens and aminoglutethi-Therapeutic: antineoplastics

mide may � effectiveness of concurrently ad-Pharmacologic: antiestrogens
ministered tamoxifen. Blood levels are � by

Pregnancy Category D bromocriptine. May � the anticoagulant ef-
fect of warfarin. Risk of thromboembolic

Indications events is � by concurrent use of other anti-
Adjuvant therapy of breast cancer after surgery neoplastics.
and radiation (delays recurrence). Palliative or Route/Dosage
adjunctive treatment of advanced breast cancer.

Treatment of Breast CancerPrevention of breast cancer in high-risk pa-
PO (Adults): 10–20 mg twice daily; doses oftients. Treatment of ductal carcinoma in situ
20 mg/day may be taken as a single dose.following breast surgery and radiation.

McCune-Albright syndrome with precocious pu- Prevention of Breast Cancer/Ductal Car-
berty in girls 2–10 yr. cinoma in situ

PO (Adults): 20 mg once daily for 5 yr.Action
Competes with estrogen for binding sites in McCune-Albright Syndrome
breast and other tissues. Reduces DNA synthesis PO (Children [girls] 2–10 yr): 20 mg once
and estrogen response. Therapeutic Effects: daily for up to one year.
Suppression of tumor growth. Reduced inci-

Availability (generic available)dence of breast cancer in high-risk patients. De-
Tablets: 10 mg, 20 mg. Cost: Generic—10 mglayed puberty in McCune-Albright syndrome.
$39.97/90, 20 mg $49.97/90. Enteric-coated

Pharmacokinetics tablets: �20 mg. Oral Solution (Soltamox)
Absorption: Absorbed after oral adminis- (sugar-free licorice and aniseed taste and
tration. smell): 10 mg/5 mL.
Distribution: Widely distributed.
Metabolism and Excretion: Mostly metabo- NURSING IMPLICATIONS
lized by the liver. Slowly eliminated in the feces. T

AssessmentMinimal amounts excreted in the urine.
● Assess for an increase in bone or tumor pain.Half-life: 7 days.

Confer with physician or other health care
TIME/ACTION PROFILE (tumor response) professional regarding analgesics. This tran-

sient pain usually resolves despite continued
ROUTE ONSET PEAK DURATION therapy.
PO 4–10 wk several mo several wk ● Lab Test Considerations: Monitor CBC,

platelets, and calcium levels before and dur-Contraindications/Precautions ing therapy. May cause transient hypercalce-
Contraindicated in: Hypersensitivity; Concur- mia in patients with metastases to the bone.
rent warfarin therapy with history of deep vein An estrogen receptor assay should be as-
thrombosis (patients at high risk for breast can- sessed before initiation of therapy.
cer only); Pregnancy or lactation.

● Monitor serum cholesterol and triglyceride
Use Cautiously in: Decreased bone marrow concentrations in patients with pre-existing
reserve; Women with childbearing potential. hyperlipidemia. May cause � concen-
Adverse Reactions/Side Effects trations.
CNS: confusion, depression, headache, ● Monitor hepatic function tests and thyroxine
weakness. EENT: blurred vision. CV: PULMONARY (T4) periodically during therapy. May cause
EMBOLISM, STROKE, edema. GI: nausea, vomiting. � serum hepatic enzyme and thyroxine con-
GU: UTERINE MALIGNANCIES, vaginal bleeding. F and centrations.
E: hypercalcemia. Hemat: leukopenia, throm- ● Gynecologic examinations should be per-
bocytopenia. Metab: hot flashes. MS: bone formed regularly; may cause variations in Pa-
pain. Misc: tumor flare. panicolaou and vaginal smears.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnoses tamsulosin (tam-soo-loe-sin)Deficient knowledge, related to medication reg-
Flomaximen (Patient/Family Teaching)
ClassificationImplementation
Therapeutic: none assigned

● PO: Administer with food or fluids if GI irrita- Pharmacologic: peripherally acting anti-
tion becomes a problem. Consult physician adrenergics
or other health care professional if patient

Pregnancy Category Bvomits shortly after administration of medica-
tion to determine need for repeat dose.

Indications● Do not crush, break, chew, or administer an
Management of outflow obstruction in male pa-antacid within 1–2 hr of enteric-coated
tients with prostatic hyperplasia.tablet.

● Store oral solution in original bottle to pro- Action
Decreases contractions in smooth muscle of thetect from light. Do not refrigerate or freeze.
prostatic capsule by preferentially binding to al-Use within 3 months.
pha1-adrenergic receptors. Therapeutic Ef-Patient/Family Teaching fects: Decreased symptoms of prostatic hyper-

● Instruct patient to take medication as direct- plasia (urinary urgency, hesitancy, nocturia).
ed. If a dose is missed, it should be omitted.

Pharmacokinetics
● If skin lesions are present, inform patient that

Absorption: Slowly absorbed after oral admin-lesions may temporarily increase in size and
istration.number and may have increased erythema. Distribution: Widely distributed.

● Advise patient to report bone pain to health Protein Binding: 94–99%.
care professional promptly. This pain may be Metabolism and Excretion: Extensively me-
severe. Inform patient that this may be an in- tabolized by the liver; <10% excreted un-
dication of the drug’s effectiveness and will changed in urine.
resolve over time. Analgesics should be or- Half-life: 14 hr.
dered to control pain.

TIME/ACTION PROFILE (increase in urine
● Instruct patient to monitor weight weekly.

flow)Weight gain or peripheral edema should be
reported to health care professional. ROUTE ONSET PEAK DURATION

● This medication may induce ovulation and
PO unknown 2 wk unknown

may have teratogenic properties. Advise pa-
tient to use a nonhormonal method of contra- Contraindications/Precautions
ception during and for 1 mo after the therapy. Contraindicated in: Hypersensitivity.

● Advise patient that medication may cause hot Use Cautiously in: Patients at risk for prostate
flashes. Notify health care professional if carcinoma (symptoms may be similar).
these become bothersome. Adverse Reactions/Side Effects

● Instruct patient to notify health care profes- CNS: dizziness, headache. EENT: rhinitis. CV:
sional promptly if pain or swelling of legs, orthostatic hypotension. GU: retrograde/dimin-
shortness of breath, weakness, sleepiness, ished ejaculation.
confusion, nausea, vomiting, weight gain, diz- Interactions
ziness, headache, loss of appetite, or blurred Drug-Drug: Cimetidine may increase blood
vision occurs. Patient should also report levels and the risk of toxicity. Increased risk of
menstrual irregularities, vaginal bleeding, hypotension with other peripherally acting anti-
pelvic pain or pressure. adrenergics (doxazosin, prazosin, terazo-

sin); concurrent use should be avoided.Evaluation/Desired Outcomes
● Decrease in the size or spread of breast can- Route/Dosage

PO (Adults): 0.4 mg once daily after a meal;cer. Observable effects of therapy may not be
may be increased after 2–4 wk to 0.8 mg/day.seen for 4–10 wk after initiation.

● Delayed puberty in McCune-Albright syn- Availability
drome. Capsules: 0.4 mg. Cost: $233.98/90.
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NURSING IMPLICATIONS telithromycin
Assessment (tel-i-thro-mye-sin)
● Assess patient for symptoms of prostatic hy- Ketek

perplasia (urinary hesitancy, feeling of in-
Classificationcomplete bladder emptying, interruption of
Therapeutic: anti-infectivesurinary stream, impairment of size and force Pharmacologic: ketolides

of urinary stream, terminal urinary dribbling,
straining to start flow, dysuria, urgency) be- Pregnancy Category C
fore and periodically throughout therapy.

● Assess patient for first-dose orthostatic hypo- Indications
tension and syncope. Incidence may be dose Community-acquired pneumonia.
related. Observe patient closely during this Actionperiod and take precautions to prevent Blocks bacterial protein synthesis at the level ofinjury. the 50S ribosomal subunit. Therapeutic Ef-

● Monitor intake and output ratios and daily fects: Resolution of infection. Spectrum: Ac-
weight, and assess for edema daily, especially tive against the following organisms: Staphylo-
at beginning of therapy. Report weight gain or coccus aureus (methicillin and erythromycin
edema. susceptible strains only), Streptococcus pneu-

Potential Nursing Diagnoses moniae (including multi-durg resistant
strains), Haemophilus influenzae, MoraxellaRisk for injury (Side Effects)
catarrhalis, Chlamydophila pneumoniae, andImpaired urinary elimination (Indications)
Mycoplasma pneumoniae.Implementation
Pharmacokinetics● Do not confuse Flomax (tamsulosin) with
Absorption: 57% absorbed following oral ad-Fosamax (alendronate) or Volmax (albu-
ministration; unaffected by food.terol).
Distribution: Concentrates in bronchial mu-● PO: Administer daily dose 30 min after the
cosa, epithelial lining fluid and alveolar macro-same meal each day.

Tphages.● If dose is interrupted for several days at either
Metabolism and Excretion: 70% metabo-the 0.4-mg or 0.8-mg dose, restart therapy
lized by the liver (50% by CYP3A4), 13% excret-with the 0.4-mg/day dose.
ed unchanged in urine, 7% excreted unchangedPatient/Family Teaching via biliary/intestinal elimination.

● Emphasize the importance of continuing to Half-life: 10 hr.
take this medication, even if feeling well. In-

TIME/ACTION PROFILE (blood levels)struct patient to take medication at the same
time each day. If a dose is missed, take as

ROUTE ONSET PEAK DURATION
soon as remembered unless almost time for

PO rapid 1 hr 24 hrnext dose. Do not double doses.
● May cause dizziness. Advise patient to avoid Contraindications/Precautionsdriving or other activities requiring alertness Contraindicated in: Hypersensitivity; Historyuntil response to medication is known. of hepatitis or jaundice associated with use of
● Caution patient to change positions slowly to telithromycin; Hypersensitivity to macrolides

minimize orthostatic hypotension. (erythromycin, azithromycin, clarithromycin);
● Advise patient to consult health care profes- Concurrent use of pimozide, ergot alkaloids,

sional before taking any cough, cold, or aller- simvastatin, lovastatin, atorvastatin, or rifampin;
gy remedies. Congenital QTc prolongation, uncorrected hy-

● Emphasize the importance of follow-up visits pokalemia or hypomagnesemia, bradycardia,
to determine effectiveness of therapy. concurrent use of Class IA (quinidine, procain-

Evaluation/Desired Outcomes amide) or Class III antiarrhythmics (dofetilide);
● Decrease in urinary symptoms of benign Myasthenia gravis; Lactation: Excreted in breast

prostatic hyperplasia. milk; consider alternative to breastfeeding.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: CCr <30 mL/min (dosage ● Lab Test Considerations: May cause �
not established); Concurrent use of midazolam platelet count.
and other benzodiazpines; OB: Use only if bene- ● Monitor liver function periodically during
fits outweigh risks to fetus; Pedi: Safety not es- therapy and if signs of hepatitis occur.
tablished. Potential Nursing Diagnoses
Adverse Reactions/Side Effects Risk for infection (Indications)
CNS: loss of consciousness. EENT: visual dis- Noncompliance (Patient/Family Teaching)
turbances. CV: arrhythmias, QTc prolongation. ImplementationGI: PSEUDOMEMBRANOUS COLITIS, diarrhea, hepatitis,

● PO: Administer with or without food.HEPATIC FAILURE,, nausea. Neuro: exacerbation of
myasthenia gravis. Patient/Family Teaching

● Instruct patient to take medication as direct-Interactions
ed and to finish medication completely, evenDrug-Drug: Blood levels are � by ketocona-
if feeling better. Take missed doses as soon aszole and itraconazole. � levels and risk of
remembered, but do not take more than onemyopathy from simvastatin, lovastatin, and
dose in a 24–hr period. Advise patient to readatorvastatin; avoid concurrent use. � levels
Patient Information Sheet prior to startingand risk of excessive sedation with midazolam;
therapy.careful titration is required. Similar effects may

● May cause visual disturbances (blurred vi-occur with triazolam. � levels of metopro-
sion, difficulty focusing, diplopia). Cautionlol; use caution in patients with CHF. May also
patient to avoid driving or other activities re-� levels, effects and risk of toxicity from ergot
quiring visual acuity until response to medi-derivatives (ergotamine, dihydroergota-

mine); concurrent use not recommended; sim- cation is known. Advise patient to notify
ilar effects may occur with carbamazepine, health care professional if visual disturbances
cyclosporine, tacrolimus, sirolimus, hexo- interfere with daily activities.
barbital, or phenytoin. Rifampin � levels ● Instruct patient to notify health care profes-
and effectiveness; avoid concurrent use. Similar sional if fainting occurs.
effects may occur with phenytoin, carbamaz- ● Advise patient to report the signs of superin-
epine, or phenobarbital. fection (black, furry overgrowth on the

tongue; vaginal itching or discharge; loose orRoute/Dosage
foul-smelling stools).PO (Adults): community-acquired pneumo-

● Instruct patient to notify health care profes-nia—800 mg once daily for 7–10 days.
sional if fever and diarrhea develop, especial-Availability
ly if stool contains blood, pus, or mucus. Ad-Tablets: 300 mg, 400 mg. Cost: 400 mg
vise patient not to treat diarrhea without$104.00/20.
consulting health care professional.

● Advise patient to discontinue telithromycinNURSING IMPLICATIONS
and notify health care professional immedi-

Assessment ately if signs of liver injury (nausea, fatigue,
● Assess for infection (vital signs; sputum, anorexia, jaundice, dark urine, light-colored

WBC) at beginning of and during therapy. stools, pruritus, or tender abdomen) occur.
● Obtain specimens for culture and sensitivity

● Advise patient to avoid taking other Rx, OTC,
before initiating therapy. First dose may be or herbal products without consulting health
given before receiving results. care professional.

● Determine any family history of QTc prolon-
● Advise patient to notify health care profes-

gation or proarrythmic conditions (hypoka- sional if pregnancy is planned or suspected
lemia, bradycardia). or if breast feeding.

● Monitor for signs or symptoms of hepatitis
Evaluation/Desired Outcomes(fatigue, malaise, anorexia, nausea, jaundice,
● Resolution of the signs and symptoms of in-bilirubinuria, acholic stools, liver tenderness

fection. Length of time for complete resolu-or hepatomegaly). If these occur, discontinue
tion depends on the organism and site of in-telithromycin immediately and monitor liver

function; do not re-administer telithromycin. fection.
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diction; Geri: Elderly patients have increased
telmisartan, See ANGIOTENSIN II sensitivity to benzodiazepines. Appears on Beers
RECEPTOR ANTAGONISTS. list and is associated with increased risk of falls

(� dose required).

Adverse Reactions/Side Effects
temazepam (tem-az-a-pam) CNS: abnormal thinking, behavior changes,
Restoril hangover, dizziness, drowsiness, hallucinations,

lethargy, paradoxic excitation, sleep—driving.Classification
EENT: blurred vision. GI: constipation, diar-Therapeutic: sedative/hypnotics
rhea, nausea, vomiting. Derm: rashes. Misc:Pharmacologic: benzodiazepines
physical dependence, psychological depen-

Schedule IV dence, tolerance.

InteractionsPregnancy Category X
Drug-Drug: � CNS depression with alcohol,
antidepressants, antihistamines, opioidIndications
analgesics, and other sedative/hypnotics.Short-term management of insomnia (<4
May � efficacy of levodopa. Rifampin orweeks).
smoking � metabolism and may � effective-Action ness of temazepam. Probenecid may prolongActs at many levels in the CNS, producing gener- effects of temazepam. Sedative effects may be �alized depression. Effects may be mediated by
by theophylline.GABA, an inhibitory neurotransmitter. Thera-
Drug-Natural Products: Concomitant use ofpeutic Effects: Relief of insomnia.
kava kava, valerian, skullcap, chamomile,

Pharmacokinetics or hops can � CNS depression.
Absorption: Well absorbed after oral adminis-

Route/Dosagetration.
PO (Adults): 15–30 mg at bedtime initially ifDistribution: Widely distributed; crosses
needed; some patients may require only 7.5 mg.blood-brain barrier. Probably crosses the pla- TPO (Geriatric Patients or Debilitated Pa-centa and enters breast milk. Accumulation of
tients): 7.5 mg at bedtime.drug occurs with chronic dosing.

Protein Binding: 96%. Availability (generic available)
Metabolism and Excretion: Metabolized by Capsules: 7.5 mg, 15 mg, 22.5 mg, 30 mg.
the liver.
Half-life: 10–20 hr. NURSING IMPLICATIONS
TIME/ACTION PROFILE (sedation) Assessment

● Assess mental status (orientation, mood, be-
ROUTE ONSET PEAK DURATION havior) and potential for abuse prior to ad-
PO 30 min 2–3 hr 6–8 hr ministering medication.

● Assess sleep patterns before and periodically
Contraindications/Precautions throughout therapy.
Contraindicated in: Hypersensitivity; Cross-

● Prolonged high-dose therapy may lead to psy-
sensitivity with other benzodiazepines may exist; chological or physical dependence. Restrict
Pre-existing CNS depression; Severe uncon- amount of drug available to patient, especially
trolled pain; Angle-closure glaucoma; Impaired if patient is depressed or suicidal or has a his-
respiratory function; Sleep apnea; OB: Neonates tory of addiction.born to mothers taking temazepam may experi-

● Geri: Assess CNS effects and risk of falls. Insti-ence withdrawal effects; Lactation: Infants may tute falls prevention strategies.become sedated. Discontinue drug or bottle
Potential Nursing Diagnosesfeed.
Insomnia (Indications)Use Cautiously in: Pre-existing hepatic dys-

function; History of suicide attempt or drug ad- Risk for falls (Side Effects)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation
Classification

● Do not confuse temazepam with flurazepam. Therapeutic: antiretrovirals
● Supervise ambulation and transfer of patients Pharmacologic: nucleoside reverse tran-

after administration. Remove cigarettes. Side scriptase inhibitors
rails should be raised and call bell within

Pregnancy Category Breach at all times.
● PO: Administer with food if GI irritation be-

Indicationscomes a problem.
HIV infection (with other antiretrovirals).

Patient/Family Teaching
Action

● Instruct patient to take temazepam as direct-
Active drug (tenofovir) is phosphorylated intra-ed. Teach sleep hygiene techniques (dark cellularly; tenofovir diphosphate inhibits HIVroom, quiet, bedtime ritual, limit daytime reverse transcriptase resulting in disruption of

napping, avoidance of nicotine and caffeine). DNA synthesis. Therapeutic Effects: Slowed
If less effective after a few weeks, consult progression of HIV infection and decreased oc-
health care professional; do not increase currence of sequelae. Increases CD4 cell count
dose. and decreases viral load.

● May cause daytime drowsiness or dizziness. PharmacokineticsCaution patient to avoid driving or other activ- Absorption: Tenofovir disoproxil fumarate is aities requiring alertness until response to prodrug, which is split into tenofovir, the active
medication is known. Geri: Instruct patient component.
and family how to reduce falls risk at home. Distribution: Absorption is enhanced by food.

● Advise patient to avoid the use of alcohol and Metabolism and Excretion: 70–80% excret-
other CNS depressants and to consult health ed unchanged in urine by glomerular filtration
care professional before using OTC prepara- and active tubular secretion.
tions that contain antihistamines or alcohol. Half-life: Unknown.

● Advise patient to inform health care profes-
TIME/ACTION PROFILE (blood levels)sional if pregnancy is planned or suspected.

● Emphasize the importance of follow-up ap- ROUTE ONSET PEAK DURATION
pointments to monitor progress.

PO unknown 2 hr* 24 hr
● Refer for psychotherapy if ineffective coping

*When taken with foodis basis for sleep pattern disturbance.
● Advise patient to take temazepam only if able Contraindications/Precautions

to devote 8 hrs to sleep. Contraindicated in: Hypersensitivity; Lacta-
tion (HIV-infected women should not breast-Evaluation/Desired Outcomes
feed).

● Improvement in sleep pattern with decreased
Use Cautiously in: Concurrent chronic hepati-number of nighttime awakenings, improved
tis B (discontinuation of tenofovir may result insleep onset, and increased total sleep time, acute exacerbation of hepatitis B); Obesity,which may not be noticeable until the 3rd day women, prolonged nucleoside exposure (may

of therapy. be risk factors for lactic acidosis/hepatomeg-
aly); Renal impairment (use cautiously if CCr

tenecteplase, See THROMBOLYTIC <60 ml/min); Pregnancy (has been used safe-
AGENTS. ly); Children (safety not established).

Adverse Reactions/Side Effects
CNS: headache, weakness. GI: HEPATOMEGALY,
(with steatosis), nausea, abdominal pain, an-tenofovir disoproxil
orexia, diarrhea, vomiting, flatulence. GU: renalfumarate
impairment. F and E: LACTIC ACIDOSIS, hypophos-(te-noe-fo-veer die-so-prox-ill phatemia.

fume-uh-rate)
InteractionsViread
Drug-Drug: Concurrent use with didanosine
results in � blood levels of didanosine (tenofo-
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vir should be given 2 hours before or 1 hour af- doses. Caution patient not to share or trade
this medication with others.ter didanosine). Blood levels may be � by ci-

● Inform patient that tenofovir may cause hy-dofovir, acyclovir, ganciclovir, or
perglycemia. Advise patient to notify healthvalganciclovir. Risk of renal toxicity � by oth-
care professional if increased thirst or hun-er nephrotoxic agents. Combination therapy
ger; unexplained weight loss; increased uri-with atazanavir may lead to � virologic re-
nation; fatigue; or dry, itchy skin occurs.sponse and possible resistance to atazanavir

● Advise patient to avoid taking other Rx, OTC,(small amounts of ritonavir may be added to
or herbal products, without consulting healthboost blood levels). Combination therapy with
care professional.abacavir and lamivudine may also lead to vi-

● Caution patient to avoid crowds and personsrologic nonresponse and should be avoided.
with known infections.

Route/Dosage
● Inform patient that tenofovir does not cure

PO (Adults): 300 mg once daily. AIDS and does not reduce the risk of trans-
mission of HIV to others through sexual con-Availability
tact or blood contamination. Caution patientTablets: 300 mg. In combination with: efa-
to use a condom and avoid sharing needles orvirenz and emtricitabine (Atripla). See Appen-
donating blood to prevent spreading HIV todix B.
others.

● Inform patient that changes in body fat distri-NURSING IMPLICATIONS
bution (increased fat in upper back and

Assessment neck, breast, and trunk, and loss of fat from
● Monitor for change in severity of HIV symp- legs, arms, and face) may occur, but may not

toms and for symptoms of opportunistic in- be related to drug therapy.
fection before and during therapy. ● Emphasize the importance of regular exams

● Lab Test Considerations: Monitor viral to monitor for side effects.
load and CD4 count before and routinely dur- Evaluation/Desired Outcomesing therapy to determine response.

● Decreased incidence of opportunistic infec-
● May cause � AST, ALT, alkaline phospha- tion and slowed progression of HIV infection. Ttase, creatine kinase, amylase, and triglycer-

ide concentrations. Lactic acidosis may occur
with hepatic toxicity causing hepatic steatosis; terazosin (ter-ay-zoe-sin)
may be fatal, especially in women. Hytrin

● May cause hypophosphatemia in patients with
Classificationrenal impairment.
Therapeutic: antihypertensives

● May cause hyperglycemia and glucosuria.
Pharmacologic: peripherally acting anti-

Potential Nursing Diagnoses adrenergics
Risk for infection (Indications, Side Effects)

Pregnancy Category CRisk for injury (Side Effects)

Implementation Indications
● When tenofovir is administered concomitant- Mild to moderate hypertension (alone or with

ly with didanosine, administer tenofovir 2 hr other agents). Urinary outflow obstruction in
before or 1 hr after didanosine. patients with prostatic hyperplasia.

● PO: Administer once daily with a meal. Action
Patient/Family Teaching Dilates both arteries and veins by blocking post-
● Instruct patient on the importance of taking synaptic alpha1-adrenergic receptors. De-

tenofovir as directed, even if feeling better. creases contractions in smooth muscle of the
Do not take more than prescribed amount prostatic capsule. Therapeutic Effects: Low-
and do not stop taking without consulting ering of blood pressure. Decreased symptoms
health care professional. Take missed doses of prostatic hyperplasia (urinary urgency, hesi-
as soon as remembered; do not double tancy, nocturia).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics Availability (generic available)
Absorption: Well absorbed after oral adminis- Tablets: 1 mg, 2 mg, 5 mg, 10 mg. Cost: Ge-
tration. neric—1 mg $33.98/90, 2 mg $33.99/90, 5 mg
Distribution: Unknown. $33.99/90, 10 mg $33.99/90.
Metabolism and Excretion: 50% metabo-

NURSING IMPLICATIONSlized by the liver. 10% excreted unchanged by
the kidneys. 20% excreted unchanged in feces. Assessment40% eliminated in bile.

● Monitor blood pressure (lying and standing)Half-life: 12 hr.
and pulse frequently during initial dose ad-
justment and periodically during therapy. No-TIME/ACTION PROFILE
tify physician or other health care profession-

ROUTE ONSET† PEAK‡ DURATION† al of significant changes.
PO-hyper- 15 min 6–8 wk 24 hr ● Assess patient for first-dose orthostatic reac-

tension tion and syncope. May occur 30 min–2 hr af-
PO-prostatic 2–6 wk unknown unknown ter initial dose and occasionally thereafter.

hyperplasia Incidence may be dose related. Volume-de-
†After single dose pleted or sodium-restricted patients may be
‡After multiple oral dosing more sensitive to this effect

● Monitor intake and output ratios and dailyContraindications/Precautions
weight; assess for edema daily, especially atContraindicated in: Hypersensitivity.
beginning of therapy.Use Cautiously in: Deyhdration, volume or so-

● Hypertension: Monitor frequency of pre-dium depletion, increased risk of hypotension;
scription refills to determine adherence.Pregnancy, lactation, or children (safety not es-

● Benign Prostatic Hyperplasia: Assess pa-tablished).
tient for symptoms of prostatic hyperplasiaAdverse Reactions/Side Effects (urinary hesitancy, feeling of incomplete

CNS: dizziness, headache, weakness, drowsi- bladder emptying, interruption of urinary
ness, nervousness. EENT: nasal congestion, stream, impairment of size and force of uri-blurred vision, conjunctivitis, sinusitis. Resp: nary stream, terminal urinary dribbling,dyspnea. CV: first-dose orthostatic hypotension, straining to start flow, dysuria, urgency) be-arrhythmias, chest pain, palpitations, peripher- fore and periodically during therapy.al edema, tachycardia. GI: nausea, abdominal

● Rule out prostatic carcinoma before therapy;pain, diarrhea, dry mouth, vomiting. GU: erec- symptoms are similar.tile dysfunction, urinary frequency. Derm:
Potential Nursing Diagnosespruritus. Metab: weight gain. MS: arthralgia,
Risk for injury (Side Effects)back pain, extremity pain. Neuro: paresthesia.
Noncompliance (Patient/Family Teaching)Misc: fever.
ImplementationInteractions
● May be used in combination with diuretics orDrug-Drug: � hypotension with other anti-

beta blockers to minimize sodium and waterhypertensives, acute ingestion of alcohol, or
retention. If these are added to terazosin ther-nitrates. NSAIDs, sympathomimetics, or
apy, reduce dose of terazosin initially and ti-estrogens may � effects of antihypertensive
trate to effect.therapy.

● PO: Administer daily dose at bedtime. If nec-Route/Dosage essary, dose may be increased to twice daily.The first dose should be taken at bedtime.
Patient/Family Teaching

Hypertension
● Instruct patient to take medication at the

PO (Adults): 1 mg initially, then slowly in- same time each day. Take missed doses as
crease up to 5 mg/day (usual range 1–5 mg/ soon as remembered. If not remembered un-
day); may be given as single dose or in 2 divided til next day, omit; do not double doses.
doses (not to exceed 20 mg/day).

● Advise patient to weigh self twice weekly and
Benign Prostatic Hyperplasia assess feet and ankles for fluid retention.
PO (Adults): 1 mg at bedtime; gradually may ● May cause dizziness or drowsiness. Advise
be increased up to 5–10 mg/day. patient to avoid driving or other activities re-
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Actionquiring alertness until response to the medi-
Interferes with fungal cell wall synthesis (ergos-cation is known.
terol biosynthesis) by inhibiting the enzyme● Caution patient to avoid sudden changes in
squalene epoxidase. Therapeutic Effects:position to decrease orthostatic hypotension.
Fungal cell death. Spectrum: Active againstAlcohol, CNS depressants, standing for long
dermatophytes and other fungi.periods, hot showers, and exercising in hot

weather should be avoided because of en- Pharmacokinetics
hanced orthostatic effects. Absorption: 70–80% absorbed after oral ad-

● Advise patient to consult health care profes- ministration.
sional before taking any cough, cold, or aller- Distribution: Extensively distributed; pene-
gy remedies. trates dermis and epidermis; concentrates in

● Instruct patient to notify health care profes- stratum corneum, hair, scalp, and nails. Enters
sional of medication regimen before any breast milk.
surgery. Protein Binding: 99%.

● Advise patient to notify health care profes- Metabolism and Excretion: Extensively me-
sional if frequent dizziness, fainting, or swell- tabolized by the liver.
ing of feet or lower legs occurs. Half-life: Plasma—22 days; longer from skin

● Emphasize the importance of follow-up and nails.
exams to evaluate effectiveness of medication.

TIME/ACTION PROFILE (antifungal tissue● Hypertension: Emphasize the importance
levels)of continuing to take this medication as di-

rected, even if feeling well. Medication con-
ROUTE ONSET PEAK DURATIONtrols but does not cure hypertension.
PO several days days–wks several wks● Encourage patient to comply with additional

interventions for hypertension (weight reduc-
Contraindications/Precautionstion, low-sodium diet, smoking cessation,
Contraindicated in: Hypersensitivity; Chronicmoderation of alcohol consumption, regular
or active liver disease; CHF of left ventricularexercise, and stress management).
dysfunction.● Instruct patient and family on proper tech- TUse Cautiously in: History of alcoholism; Re-nique for blood pressure monitoring. Advise
nal impairment (dose reduction recommendedthem to check blood pressure at least weekly
for CCr <50 ml/min); OB, Lactation: Pregnancy,and to report significant changes.
lactation (safety not established).Evaluation/Desired Outcomes
Adverse Reactions/Side Effects● Decrease in blood pressure without appear-
CNS: headache. Resp: cough, nasopharyngitis.ance of side effects.
CV: CHF. GI: HEPATOTOXICITY, anorexia, diarrhea,● Decreased symptoms of prostatic hyperpla-
nausea, stomach pain, vomiting, altered taste,sia. May require 2–6 wk of therapy before ef-
drug-induced hepatitis, taste disturbance.fects are noticeable.
Derm: TOXIC EPIDERMAL NECROLYSIS, itching, rash.
Hemat: neutropenia, pancytopenia. Misc: STE-
VENS-JOHNSON SYNDROME, pyrexia.terbinafine (ter-bi-na-feen)

Lamisil Interactions
Drug-Drug: Alcohol or other hepatotoxicClassification
agents may � risk of hepatotoxicity. Rifam-Therapeutic: antifungals (systemic)
pin and other drugs that induce hepatic

Pregnancy Category B drug-metabolizing enzymes may � effec-
tiveness. Cimetidine and other drugs that in-For topical use, refer to Antifungals, Topical

monograph hibit hepatic drug-metabolizing enzymes
may � effectiveness.

Indications Drug-Natural Products: � caffeine levels
Onychomycosis (fungal nail infection). Tinea and side effects with caffeine-containing herbs
capitis. (cola nut, guarana, mate, tea, coffee).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Route/Dosage Patient/Family Teaching
● Instruct patient to take medication as direct-PO (Adults): 250 mg once daily for 6 wk for

ed, for the full course of therapy, even if feel-fingernail infection or 12 wk for toenail in-
ing better. Doses should be taken at the samefection.
time each day.PO (Children ≥4 yrs— ≥35 kg): 250 mg/day

● Instruct patient to notify health care profes-for 6 wks.
sional immediately if signs and symptoms ofPO (Children ≥4 yrs— 25–35 kg): 187.5
liver dysfunction (unusual fatigue, anorexia,mg/day for 6 wks.
nausea, vomiting, upper right abdominalPO (Children ≥4 yrs— <25 kg): 125 mg/day
pain, jaundice, dark urine, or pale stools) orfor 6 wks.
rash occur. Terbinafine should be discon-

Availability (generic available) tinued.
Tablets: 250 mg. Cost: Generic—$140.99/

● Advise patient to consult health care profes-
90. Oral granules: 125 mg packets, 187.5 mg sional before taking any Rx or OTC medica-
packets. tions concurrently with terbinafine.

Evaluation/Desired OutcomesNURSING IMPLICATIONS
● Resolution of clinical and laboratory indica-

Assessment tions of fungal nail infections. Inadequate pe-
● Assess for signs and symptoms of infection riod of treatment may lead to recurrence of

active infection.(nail beds, scalp) before and periodically
● Resolution of tinea capitis infection.throughout therapy.

● Specimens for culture should be taken before
instituting therapy. Therapy may be started terbinafine, See ANTIFUNGALS
before results are obtained. (TOPICAL).

● Monitor for skin rash. If progressive skin
rash occurs, discontinue terbinafine.

● Lab Test Considerations: CBC should be terbutaline (ter-byoo-ta-leen)monitored in patients receiving therapy for Brethaire, Bricanyl>6 wk. Discontinue if abnormal values
occur. Classification

Therapeutic: bronchodilators● Monitor AST and ALT prior to, and periodi-
Pharmacologic: adrenergicscally throughout, therapy. Terbinafine should

be discontinued if symptomatic elevations Pregnancy Category B
occur.

● If signs of secondary infection occur, monitor Indicationsneutrophil count. If <1000/mm3, discontinue Management of reversible airway disease due totreatment. asthma or COPD; inhalation and subcut used for
● May cause � absolute lymphocyte count. short-term control and oral agent as long-term
● Monitor serum potassium. May cause hypo- control. Unlabeled uses: Management of pre-

kalemia. term labor (tocolytic).
Potential Nursing Diagnoses Action
Risk for infection (Indications) Results in the accumulation of cyclic adenosine
Noncompliance (Patient/Family Teaching) monophosphate (cAMP) at beta-adrenergic re-

ceptors. Produces bronchodilation. Inhibits theImplementation
release of mediators of immediate hypersensi-● Do not confuse with lamotrigine (Lamictal).
tivity reactions from mast cells. Relatively selec-● PO: May be administered without regard to
tive for beta2(pulmonary)-adrenergic receptorfood.
sites, with less effect on beta1(cardiac)-adrener-● Oral granules should be taken with food and
gic receptors. Therapeutic Effects: Broncho-may be sprinkled on a spoonful of pudding or
dilation.other soft, nonacidic food, such as mashed

potatoes and swallowed in entirety. Apple- Pharmacokinetics
sauce or fruit—based foods should not be Absorption: 35–50% absorbed following oral
used. administration but rapidly undergoes first-pass
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metabolism. Well absorbed following subcut Inhaln (Adults and Children ≥12 yr): 2 in-
halations (200 mcg/spray) q 4–6 hr.administration. Minimal absorption occurs fol-
Subcut (Adults): Bronchodilation—250lowing inhalation.
mcg; may repeat in 15–30 min (not to exceedDistribution: Enters breast milk.
500 mcg/4 hr). Tocolysis—250 mcg q 1 hr un-Metabolism and Excretion: Partially metabo-
til contractions stop (unlabeled).lized by the liver; 60% excreted unchanged by
IV (Adults): Tocolysis—10 mcg/min infusion;the kidneys following subcut administration.
increase by 5 mcg/min q 10 min until contrac-Half-life: Unknown.
tions stop (not to exceed 80 mcg/min). After

TIME/ACTION PROFILE (bronchodilation) contractions have stopped for 30 min, decrease
infusion rate to lowest effective amount andROUTE ONSET PEAK DURATION
maintain for 4–8 hr (unlabeled).

PO within 60–120 within 2–3 4–8 hr
Availability (generic available)min hr

Inhaln 5–30 min 1–2 hr 3–6 hr Tablets: 2.5 mg, 5 mg. Injection: 1 mg/ml.
subcut within 15 min within 0.5–1 1.5–4 hr Inhalation aerosol: 200 mcg/spray (≥300 in-

hr halations/10.5-g canister), �500 mcg/spray.

Contraindications/Precautions NURSING IMPLICATIONSContraindicated in: Hypersensitivity to adren-
ergic amines; Known hypersensitivity or intoler- Assessment
ance to fluorocarbons (inhalation only). ● Bronchodilator: Assess lung sounds, respi-
Use Cautiously in: Cardiac disease; Hyperten- ratory pattern, pulse, and blood pressure be-
sion; Hyperthyroidism; Diabetes; Glaucoma; fore administration and during peak of medi-
Geri: Geriatric patients (more susceptible to ad- cation. Note amount, color, and character of
verse reactions; may require dose reduction); sputum produced, and notify health care pro-
Excessive use may lead to tolerance and para- fessional of abnormal findings.
doxical bronchospasm (inhaler); OB, Pedi: ● Monitor pulmonary function tests before ini-
Pregnancy (near term), lactation, and children tiating therapy and periodically throughout
<2 yr (safety not established). therapy to determine effectiveness of medi- T

cation.Adverse Reactions/Side Effects
● Observe for paradoxical bronchospasmCNS: nervousness, restlessness, tremor, head-

(wheezing). If condition occurs, withholdache, insomnia. Resp: PARADOXICAL BRONCHOSPASM
medication and notify health care profession-(excessive use of inhalers). CV: angina, arrhyth-
al immediately.mias, hypertension, tachycardia. GI: nausea,

● Observe patient for drug tolerance and re-vomiting. Endo: hyperglycemia.
bound bronchospasm. Patients requiringInteractions more than 3 inhalation treatments in 24 hr

Drug-Drug: Concurrent use with other adren- should be under close supervision. If mini-
ergics (sympathomimetic) will have additive mal or no relief is seen after 3–5 inhalation
adrenergic side effects. Use with MAO inhibi- treatments within 6–12 hr, further treatment
tors may lead to hypertensive crisis. Beta with aerosol alone is not recommended.
blockers may negate therapeutic effect.

● Preterm Labor: Monitor maternal pulse
Drug-Natural Products: Use with caffeine- and blood pressure, frequency and duration
containing herbs (cola nut, guarana, mate, of contractions, and fetal heart rate. Notify
tea, coffee) � stimulant effect. health care professional if contractions per-
Route/Dosage sist or increase in frequency or duration or if
PO (Adults and Children >15 yr): Broncho- symptoms of maternal or fetal distress occur.
dilation—2.5–5 mg 3 times daily, given q 6 hr Maternal side effects include tachycardia,
(not to exceed 15 mg/24 hr). Tocolysis—2.5 palpitations, tremor, anxiety, and headache.
mg q 4–6 hr until delivery (unlabeled). ● Assess maternal respiratory status for symp-
PO (Children 12–15 yr): 2.5 mg 3 times daily toms of pulmonary edema (increased rate,
(given q 6 hr). dyspnea, rales/crackles, frothy sputum)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching● Monitor mother and neonate for symptoms of
● Instruct patient to take medication as direct-hypoglycemia (anxiety; chills; cold sweats;

ed. If on a scheduled dosing regimen, take aconfusion; cool, pale skin; difficulty in con-
missed dose as soon as possible; space re-centration; drowsiness; excessive hunger;
maining doses at regular intervals. Do notheadache; irritability; nausea; nervousness;
double doses. Caution patient not to exceedrapid pulse; shakiness; unusual tiredness; or
recommended dose; may cause adverse ef-weakness) and mother for hypokalemia
fects, paradoxical bronchospasm, or loss of(weakness, fatigue, U wave on ECG, ar-
effectiveness of medication.rhythmias).

● Instruct patient to contact health care profes-● Lab Test Considerations: May cause tran-
sional immediately if shortness of breath issient � in serum potassium concentrations
not relieved by medication or is accompaniedwith higher than recommended doses.
by diaphoresis, dizziness, palpitations, or● Monitor maternal serum glucose and electro-
chest pain.lytes. May cause hypokalemia and hypoglyce-

● Advise patient to consult health care profes-mia. Monitor neonate’s serum glucose, be-
sional before taking any OTC medications orcause hypoglycemia may also occur in
alcoholic beverages concurrently with thisneonates.
therapy. Caution patient also to avoid smok-● Toxicity and Overdose: Symptoms of
ing and other respiratory irritants.overdose include persistent agitation, chest

● Inhaln: Review correct administration tech-pain or discomfort, decreased blood pres-
nique with patient. See Appendix D for ad-sure, dizziness, hyperglycemia, hypokalemia,
ministration with metered-dose inhaler. Waitseizures, tachyarrhythmias, persistent trem-
1–5 min before administering next dose.bling, and vomiting: Treatment includes dis-
Mouthpiece should be washed after each use.continuing beta-adrenergic agonists and

● Do not spray inhaler near eyes.symptomatic, supportive therapy. Cardiose-
● Instruct patient to save inhaler; refill canisterslective beta blockers are used cautiously, be-

may be available.cause they may induce bronchospasm.
● Advise patients to use bronchodilator first ifPotential Nursing Diagnoses using other inhalation medications, and allow

Ineffective airway clearance (Indications) 15 min to elapse before administering other
Implementation inhalant medications, unless otherwise di-
● PO: Administer with meals to minimize gas- rected.

tric irritation. ● Advise patient to rinse mouth with water after
● Tablet may be crushed and mixed with food each inhalation dose to minimize dry mouth.

or fluids for patients with difficulty swal- ● Advise patient to maintain adequate fluid in-
lowing. take (2000–3000 ml/day) to help liquefy te-

● Subcut: Administer subcut injections in lat- nacious secretions.
eral deltoid area. Do not use solution if dis- ● Advise patient to consult health care profes-
colored. sional if respiratory symptoms are not re-

lieved or worsen after treatment or if chestIV Administration
pain, headache, severe dizziness, palpita-● Continuous Infusion: Diluent: May be di-
tions, nervousness, or weakness occurs.luted in D5W, 0.9% NaCl, or 0.45% NaCl.

● Instruct patient to notify health care profes-Concentration: 1 mg/ml (undiluted).
sional if contents of one canister are used upRate: Use infusion pump to ensure accurate
in less than 2 wk.dose. Begin infusion at 10 mcg/min. Increase

● Preterm Labor: Notify health care profes-dosage by 5 mcg every 10 min until contrac-
sional immediately if labor resumes or if sig-tions cease. Maximum dose is 80 mcg/min.
nificant side effects occur.Begin to taper dose in 5-mcg decrements af-

ter a 30–60 min contraction-free period is at- Evaluation/Desired Outcomes
tained. Switch to oral dose form after patient ● Prevention or relief of bronchospasm.
is contraction-free 4–8 hr on the lowest effec- ● Increase in ease of breathing.
tive dose. ● Control of preterm labor in a fetus of 20–36

● Y-Site Compatibility: insulin. wk gestational age.
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Adverse Reactions/Side Effects
terconazole, See ANTIFUNGALS CV: orthostatic hypotension.
(VAGINAL). Interactions

Drug-Drug: Transient hypercalcemia may in-
crease the risk of digoxin toxicity.

teriparatide (ter-i-par-a-tide) Route/Dosage
Forteo Subcut (Adults): 20 mcg once daily.

Classification Availability
Therapeutic: hormones Pre-filled pen delivery device (FORTEO
Pharmacologic: parathyroid hormones pen): delivers 20 mcg/day.
(rDNA origin)

NURSING IMPLICATIONSPregnancy Category C
Assessment

Indications ● Assess patient for bone mineral density be-
fore and periodically during therapy.Treatment of osteoporosis in postmenopausal

● Lab Test Considerations: Effects increasewomen at high risk for fractures. To increase
serum calcium and decrease serum phos-bone mass in men with osteoporosis at high risk
phorus. Maximum effect is within 4–6 hr. Byfor fracture. Most useful for those have failed or
16-hr post-dose, serum calcium has returnedare intolerant to other osteoporosis therapies.
to near baseline. If hypercalcemia persists,Action discontinue teriperatide and evaluate causeRegulates calcium and phosphate metabolism of hypercalcemia.

in bone and kidney by binding to specific cell re-
● May asymptomatically increase serum uric

ceptors; stimulates osteoblastic activity. In- acid concentrations.
creases serum calcium and decreases serum

Potential Nursing Diagnosesphosphorus. Therapeutic Effects: Increased
Risk for injury (Indications)bone mineral density with reduced risk of

fractures. Implementation T
● Use of teriparatide should not continue morePharmacokinetics

than 2 yr.Absorption: Extensively absorbed after subcut
● Subcut: Administer subcut into thigh oradministration.

abdominal wall once daily. May be adminis-Distribution: Unknown. tered at any time of day without regard toMetabolism and Excretion: Metabolized by food. Solution should be clear and colorless.
the liver; metabolites renally excreted. Do not use if solid particles appear, or if solu-
Half-life: 1 hr (after subcut use). tion is cloudy or colored. Store pen in the re-

frigerator; do not freeze or use if it has beenTIME/ACTION PROFILE (effects on serum
frozen. Minimize time out of refrigerator; usecalcium)
immediately and return to refrigerator. For-
teo pen can be used for up to 28 days after theROUTE ONSET PEAK DURATION
first injection. After the 28-day use period,subcut 2 hr 4–6 hr 16–24 hr
discard the Forteo pen, even if it still contains
some unused solution.Contraindications/Precautions

Contraindicated in: Hypersensitivity; Paget’s Patient/Family Teaching
disease of the bone or other metabolic bone dis- ● Advise patient to administer medication at
ease; Unexplained � alkaline phosphatase; Pe- same time each day. If a dose is missed,
diatric or young adult patients; Previous radia- administer as soon as remembered that day.
tion therapy, history of bone metastases, or Do not take more than one injection/day.
skeletal malignancy; Pre-existing hypercalce- ● Instruct patient on proper administration
mia; Pregnancy or lactation. technique and disposal of needles. Patient
Use Cautiously in: Concurrent digoxin. should read Medication Guide and User

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Manual before starting therapy and re-read Classification
them each time prescription is refilled. User Therapeutic: hormones
manual can be found at www.forteo.com/ Pharmacologic: androgens
control/pen_user_manual. Caution patient

Schedule IIIto throw pen away after 28-day use period
and not to share their pen with other patients. Pregnancy Category X

● Advise patient to administer at same time
Indicationseach day. If a dose is missed, administer as
Hypogonadism in androgen-deficient men. De-soon as remembered that day. Do not take
layed puberty in men (enanthate and pellets).more than one injection/day.
Androgen-responsive breast cancer in post-
menopausal women (palliative) (enanthate).● Discuss the importance of other treatments

for osteoporosis (supplemental calcium and/ Action
or vitamin D, weight-bearing exercise, modi- Responsible for the normal growth and develop-
fication of behavioral factors such as smoking ment of male sex organs. Maintenance of male
and/or alcohol consumption). secondary sex characteristics: Growth and mat-

uration of the prostate, seminal vesicles, penis,
● May cause orthostatic hypotension during scrotum, Development of male hair distribu-

first several doses. Caution patient to admin- tion, Vocal cord thickening, Alterations in body
ister medication in a lying or sitting position. musculature and fat distribution. Therapeutic
If light-headedness or palpitations occur, lie Effects: Correction of hormone deficiency in
down until symptoms resolve. Notify health male hypogonadism: Initiation of male puberty.
care professional if symptoms persist or Suppression of tumor growth in some forms of
worsen. breast cancer.

Pharmacokinetics● Instruct patient to notify health care profes-
Absorption: Well absorbed from IM sites,sional if persistent symptoms of hypercalce-
through buccal mucosa, or through skin. Cyp-mia (nausea, vomiting, constipation, lethar-
ionate and enanthate salts are absorbed slowly.gy, muscle weakness) occur.
Distribution: Cross the placenta.
Protein Binding: 98%.● Emphasize the importance of follow-up tests
Metabolism and Excretion: Metabolized byfor bone mineral density.
the liver. Absorption from buccal mucosa by-

Evaluation/Desired Outcomes passes initial liver metabolism. 90% eliminated
in urine as metabolites.

● Increased bone mineral density with reduced Half-life: Buccal, enanthate, pellets—10–risk of fractures. 100 min; transdermal—70 min; cypionate—
8 days.

TESTOSTERONE TIME/ACTION PROFILE (androgenic
(tess-toss-te-rone) effects†)

testosterone buccal system, mu- ROUTE ONSET PEAK DURATION
coadhesive

IM—cypion- unknown unknown 2–4 wkStriant ate, en-
anthatetestosterone cypionate

IM—propi- unknown unknown 1–3 daysDepo-Testosterone onate
buccal unknown 10–12 hr 12 hrtestosterone enanthate
pellets unknown unknown 3–6 moDelatestryl transdermal unknown 6–8 hr‡ 24 hr§

testosterone pellets †Response is highly variable among individuals; may take
Testopel months

‡Plasma testosterone levels following applications oftestosterone transdermal
patchAndroderm §Following patch removal
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Contraindications/Precautions Delayed Male Puberty
Contraindicated in: Hypersensitivity; OB: IM (Children): 50–200 mg q 2–4 wk for up to

6 mo (enanthate).Pregnancy and lactation; Male patients with
Subcut (for subcutaneous implantation) (pel-breast or prostate cancer; Severe liver, renal, or
lets) (Children): 150–450 mg q 3–6 mo.cardiac disease (propionate); Some products

contain benzyl alcohol and should be avoided in Palliative Management of Breast Cancer
patients with known hypersensitivity; Women IM (Adults): 200–400 mg q 2–4 wk (enan-
(buccal, pellets, patch). thate).
Use Cautiously in: Diabetes mellitus; Coro- Availability (generic available)nary artery disease (enanthate); Pre-existing Testosterone cypionate injection (in oil):cardiac, renal, or liver disease; Benign prostatic 100 mg/ml in 10-ml vials, 200 mg/ml in 1- and
hyperplasia (cypionate, pellets); Hypercalcemia 10-ml vials. Testosterone enanthate injec-
(cypionate, enanthate, pellets); Sleep apnea tion (in oil): 200 mg/ml in 5–ml vials and 1-
(buccal); Obesity (buccal); Chronic lung dis- ml prefilled syringes. Testosterone transder-
ease (buccal); Geriatric patients (� risk of mal patches: 2.5 mg/day in packages of 60, 5
prostatic hyperplasia/carcinoma); Prepubertal mg/day in packages of 60. Testosterone buc-
males. cal, mucoadhesive: 30 mg/system in blister

packs of 10 systems/pack. Testosterone pel-Adverse Reactions/Side Effects
lets: 75 mg.CNS: anxiety, confusion, depression, fatigue,

headache, vertigo. EENT: deepening of voice. NURSING IMPLICATIONSCV: edema. GI: abdominal cramps, changes in
appetite, drug-induced hepatitis, nausea, vomit- Assessment
ing; buccal-— bitter taste, ginigivitis, gum ede- ● Monitor intake and output ratios, weigh pa-
ma, gum tenderness. GU: menstrual irregulari- tient twice weekly, and assess patient for ede-

ma. Report significant changes indicative ofties, prostatic enlargement. Endo: women—
fluid retention.change in libido, clitoral enlargement, de-

● Men: Monitor for precocious puberty in boyscreased breast size; men— acne, facial hair, gy-
T(acne, darkening of skin, development ofnecomastia, erectile dysfunction, oligospermia,

male secondary sex characteristics—in-priapism. F and E: hypercalcemia, hyperkale-
crease in penis size, frequent erections,mia, hyperphosphatemia. Derm: male pattern
growth of body hair). Bone age determina-baldness. Local: chronic skin irritation (trans-
tions should be measured every 6 months todermal), pain at injection/implantation site.
determine rate of bone maturation and effects

Interactions on epiphyseal closure.
Drug-Drug: May � action of warfarin, oral

● Monitor for breast enlargement, persistent
hypoglycemic agents, and insulin. Concur- erections, and increased urge to urinate in
rent use with corticosteroids may � risk of men. Monitor for difficulty urinating in elder-
edema formation. ly men, because prostate enlargement may

occur.Route/Dosage
● Women: Assess for virilism (deepening of

Replacement Therapy voice, unusual hair growth or loss, clitoral
IM (Adults): 50–400 mg q 2–4 wk (enanthate enlargement, acne, menstrual irregularity).
or cypionate). ● In women with metastatic breast cancer,
Transdermal (Adults): 5 mg applied q 24 hr monitor for symptoms of hypercalcemia
(preferably in the evening); dosing range = (nausea, vomiting, constipation, lethargy,
2.5–7.5 mg/day. loss of muscle tone, thirst, polyuria).
Buccal (Adults): 30 mg (one system) applied ● Lab Test Considerations: Monitor hemo-
to gum region twice daily (in the morning and globin and hematocrit periodically during
evening, spaced 12 hr apart). therapy; may cause polycythemia.
Subcut (for subcutaneous implantation) (pel- ● Monitor hepatic function tests, prostate spe-
lets) (Adults): 150–450 mg q 3–6 mo. cific antigen and serum cholesterol levels pe-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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riodically during therapy. May cause � se- cause they may significantly reduce
rum AST, ALT, and bilirubin, � cholesterol testosterone absorption.
levels, and suppress clotting factors II, V, VII, ● Patch should be removed if undergoing a
and X. magnetic resonance imaging (MRI) scan.

● Monitor serum and urine calcium levels and The system contains aluminum and may pre-
serum alkaline phosphatase concentrations dispose the patient to skin burns during the
in women with metastatic breast cancer. test.

● Monitor serum sodium, chloride, potassium, ● Buccal: Apply to gum region twice daily (a-
and phosphate concentrations (may be �). bout 12 hr apart), rotating sides with each

● Monitor blood glucose closely in patients dose.
with diabetes who are receiving oral hypogly- Patient/Family Teaching
cemic agents or insulin.

● Advise patient to report the following signs
● Transdermal: Monitor serum testosterone and symptoms promptly: in male patients,

concentrations 3–4 wk after starting therapy; priapism (sustained and often painful erec-
these concentrations should be obtained in tions) difficulty urinating, or gynecomastia; in
the morning (following application of patch female patients, virilism (which may be re-
during previous evening). versible if medication is stopped as soon as

● Buccal: Monitor serum testosterone concen- changes are noticed), or hypercalcemia
trations 4–12 wk after starting therapy. (nausea, vomiting, constipation, and

Potential Nursing Diagnoses weakness); in male or female patients, edema
Sexual dysfunction (Indications, Side Effects) (unexpected weight gain, swelling of feet),

hepatitis (yellowing of skin or eyes andImplementation
abdominal pain), or unusual bleeding or● Do not confuse Virilon (testosterone) with
bruising.Verelan (verapamil).

● Explain rationale for prohibiting use of tes-● Range-of-motion exercises should be done
tosterone for increasing athletic perfor-with all bedridden patients to prevent mobili-
mance. Testosterone is neither safe nor effec-zation of calcium from the bone.
tive for this use and has a potential risk of● IM: Administer IM deep into gluteal muscle.
serious side effects.Crystals may form when vials are stored at low

● Instruct females to notify health care profes-temperatures; warming and shaking vial will
sional immediately if pregnancy is planned orredissolve crystals. Use of a wet syringe or
suspected.needle may cause solution to become cloudy

● Advise diabetic patients to monitor bloodbut will not affect its potency.
closely for alterations in blood glucose con-● Subcut: Pellets are to be implanted subcuta-
centrations.neously by a health care professional. Trans-

● Emphasize the importance of regular follow-dermal: Apply patch to clean, dry, hairless
up physical exams, lab tests, and x-ray examsskin on the back, abdomen, upper arms, or
to monitor progress.thighs. Do not apply to the scrotum. Also

● Radiologic bone age determinations shouldavoid application over bony prominences or
be evaluated every 6 mo in prepubertal chil-a part of the body that may be subject to pro-
dren to determine rate of bone maturationlonged pressure during sleep or sitting. The
and effects on epiphyseal centers.patch does not need to be removed while

● Transdermal: Advise patient to notify healthswimming or taking a shower or bath.
care professional if their female sexual part-● The sites of application should be rotated;
ner develops signs/symptoms of virilizationonce a patch is removed, the same site should

not be used again for at least 1 wk. (e.g. change in body hair distribution, signifi-
● If skin irritation occurs, apply a small amount cant increase in acne, deepening of voice,

of OTC topical hydrocortisone cream after menstrual irregularities).
system removal or a small amount of 0.1% ● Instruct patient that the protective plastic lin-
triamcinolone cream may be applied to the er must be removed before applying the
skin under the central drug reservoir of the patch.
Androderm system without affecting the ab- ● Instruct patient to apply patch to a clean, dry
sorption of testosterone. Ointment formula- area of skin on back, abdomen, upper arms,
tions should not be used for pretreatment be- or thighs. The patch should not applied to
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their genitals or over bony areas (e.g. upper TETRACYCLINESshoulders or upper hip).
doxycycline (dox-i-sye-kleen)● Instruct patient to rotate the sites of applica-
Adoxa, �Apo-Doxy, Doryx, Doxy,tion. Once a patch is removed, the site should
�Doxycin, �Doxytab, Monodox,not be used again for at least 1 week.
�Novodoxylin, �Nu-Doxycycline,● Advise patient that the patch does not need to
Oracea, Periostat, �PHL-Doxycy-be removed while showering, bathing, or
cline, �PMS-Doxycycline, �Ra-swimming.
tio-Doxycycline, Vibramycin, Vi-● Advise patient that the patch should be re-
bra-Tabsmoved prior to undergoing a MRI scan.

● If a patch falls off before noon, advise patient minocycline (min-oh-sye-kleen)
to replace it with a fresh patch which should

�Apo-Minocycline, Arestin,
be worn until a new patch is applied in the

�DOM-Minocycline, Dynacin,
evening. If a patch falls off after noon, advise

�Enca, �Gen-Minocycline, Mino-
patient that it does not need to be replaced cin, �Novo-Minocycline, �PMS-
until a fresh patch is applied in the evening. Minocycline, �Ratio-Minocycline,

● Buccal: Instruct patient to place the rounded
�Riva-Minocycline, Solodyn

side surface of the buccal system in a com-
tetracycline (te-tra-sye-kleen)fortable position against the gum just above
Sumycinincisor tooth. Hold the system firmly in place

with a finger over the lip and against the prod- Classification
uct for 30 seconds to ensure adhesion. Buc- Therapeutic: anti-infectives

Pharmacologic:cal system is designed to stay in position until
removed; if it fails to adhere to the gum or

Pregnancy Category D
falls off within the first 8 hr after application,
remove original system and apply a new one Indications
(this counts as replacing the first dose; apply Treatment of various infections caused by un- Tthe next system ~12 hr after the original sys- usual organisms, including: Mycoplasma,
tem was applied). If the buccal system falls off Chlamydia, Rickettsia, Borellia burgdorferi.
after 8 hr but before 12 hr, replace the origi- Treatment of gonorrhea and syphilis in penicil-
nal system (this replacement can serve as the lin-allergic patients. Prevention of exacerba-
second dose for that day). tions of chronic bronchitis. Treatment of inhala-

● Advise patient to avoid dislodging buccal sys- tional anthrax (postexposure) and cutaneous
tem and to check on placement after tooth- anthrax (doxycycline only). Treatment of acne.
brushing, use of mouthwash, eating or drink-

Actioning. Do not chew or swallow buccal system.
Inhibits bacterial protein synthesis at the level ofTo remove, slide system downwards from
the 30S bacterial ribosome. Therapeutic Ef-gum toward tooth to avoid scratching the
fects: Bacteriostatic action against susceptiblegum.
bacteria. Spectrum: Includes activity againstEvaluation/Desired Outcomes some gram-positive pathogens: Bacillus an-

● Resolution of the signs of androgen deficien- thracis, Clostridium perfringens, Clostridium
cy without side effects. Therapy is usually lim- tetani, Listeria monocytogenes, Nocardia,
ited to 3–6 months followed by bone growth Propionibacterium acnes, Actinomyces is-
or maturation determinations. raelii. Active against some gram-negative patho-

● Decrease in the size and spread of breast ma- gens: Haemophilus influenzae, Legionella
lignancy in postmenopausal women. In anti- pneumophila, Yersinia enterocolitica, Yersi-
neoplastic therapy, response may require 3 nia pestis, Neisseria gonorrhoeae, Neisseria
months of therapy; if signs of disease progres- meningitidis. Also active against several other
sion appear, therapy should be discontinued. pathogens, including: Mycoplasma, Trepone-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ma pallidum, Chlamydia, Rickettsia, B. burg- rhea, nausea, vomiting, esophagitis, hepatotox-
dorferi. icity, pancreatitis. Derm: photosensitivity,

rashes; minocycline— pigmentation of skinPharmacokinetics
and mucous membranes. Hemat: blood dys-Absorption: Tetracycline—60–80% ab-
crasias. Local: doxycycline, minocycline—sorbed following oral administration. Doxycy-
phlebitis at IV site. Misc: hypersensitivity reac-cline, minocycline—well absorbed from the
tions, superinfection.GI tract.

Distribution: Widely distributed, some pene- Interactions
tration into CSF; cross the placenta and enter Drug-Drug: May � effect of warfarin. May
breast milk. � effectiveness of estrogen-containing hor-
Metabolism and Excretion: Doxycycline— monal contraceptives. Antacids, calcium,
20–40% excreted unchanged by the urine; iron, zinc, aluminum, and magnesium form
some inactivation in the intestine and some en- insoluble compounds (chelates) and �ab-
terohepatic circulation with excretion in bile sorption of tetracyclines. Sucralfate may bind
and feces. Minocycline—5–20% excreted un- to tetracycline and � its absorption from the GI
changed by the urine; some metabolism by the tract. Cholestyramine or colestipol � oral
liver with enterohepatic circulation and excre- absorption of tetracyclines. Adsorbent antidi-
tion in bile and feces. Tetracycline—Excreted arrheals may � absorption of tetracyclines.
mostly unchanged by the kidneys. Barbiturates, carbamazepine, or phe-
Half-life: Doxycycline—14–17 hr (increased nytoin may � activity of doxycycline.
in severe renal impairment). Minocycline— Drug-Food: Calcium in foods or dairy prod-
11–26 hr. Tetracycline—6–12 hr. ucts � absorption by forming insoluble com-

pounds (chelates).TIME/ACTION PROFILE (blood levels)
Route/Dosage

ROUTE ONSET PEAK DURATION
Doxycycline

doxycycline- 1–2 hr 1.5–4 hr 12 hr PO (Adults and Children >8 yr and >45
PO kg): Most infections—100 mg q 12 hr on thedoxycycline- rapid end of in- 12 hr

1st day, then 100–200 mg once daily or 50–100IV fusion
mg q 12 hr. Gonorrhea—100 mg q 12 hr for 7minocycline- rapid 2–3 hr 6–12 hr

PO days or 300 mg followed 1 hr later by another
minocycline- unknown 3.5–4 hr 24 hr 300-mg dose. Malaria prophylaxis—100 mg

PO exten- once daily. Lyme disease—100 mg twice daily
ded-release Periodontitis—20 mg twice daily. Anthrax—tetracycline- 1–2 hr 2–4 hr 6–12 hr

100 mg twice daily for 60 days.PO
PO (Children >8 yr and ≤45 kg): Most in-

Contraindications/Precautions fections –2–5 mg/kg/day in 1–2 divided doses
Contraindicated in: Hypersensitivity; Some (not to exceed 200 mg/day).
products contain alcohol or bisulfites and IV (Adults and Children >8 yr and >45
should be avoided in patients with known hyper- kg): 200 mg once daily or 100 mg q 12 hr on
sensitivity or intolerance; OB: Pregnancy (risk the 1st day, then 100–200 mg once daily or 50–
of permanent staining of teeth in infant if used 100 mg q 12 hr. Anthrax—100 mg q 12 hr
during last half of pregnancy); Lactation; Pedi: change to oral when appropriate, for 60 days.
Children <8 yr (permanent staining of teeth); IV (Children >8 yr and ≤45 kg or ≤8 yr):
Can be used in children and pregnant and lactat- 4.4 mg/kg once daily or 2.2 mg/kg q 12 hr on
ing women for the treatment of anthrax (doxycy- the 1st day, then 2.2–4.4 mg/kg/day given once
cline only). daily or 1.1–2.2 mg/kg q 12 hr. Anthrax—2.2
Use Cautiously in: Cachectic or debilitated pa- mg/kg q 12 hr, change to oral when appropri-
tients; Renal disease; Hepatic impairment (dox- ate, for 60 days.
ycycline, minocycline); Nephrogenic diabetes Minocycline
insipidus. Immediate-Release
Adverse Reactions/Side Effects PO (Adults): 100–200 mg initially, then 100
CNS: benign intracranial hypertension (higher mg q 12 hr or 50 mg q 6 hr.
in children); minocycline— dizziness. EENT: PO (Children ≥8 yr): 4 mg/kg initially, then 2
minocycline—, vestibular reactions. GI: diar- mg/kg q 12 hr.
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ImplementationExtended-Release
● Do not confuse doxycycline with doxepin.PO (Adults and Children ≥12 yrs): 91–136
● May cause yellow-brown discoloration andkg—135 mg once daily for 12 wks. 60–90

softening of teeth and bones if administeredkg—90 mg once daily for 12 wks. 45–59 kg—
prenatally or during early childhood. Not rec-45 mg once daily for 12 wks.
ommended for children under 8 yr of age orTetracycline
during pregnancy or lactation unless used forPO (Adults): 250–500 mg q 6 hr or 500 mg–1
the treatment of anthrax.g q 12 hr. Chronic treatment of acne—500

● PO: Administer around the clock. Administermg–2 g/day for 3 wk, then � to 125 mg–1 g/
at least 1 hr before or 2 hr after meals. Doxy-day.
cycline and minocycline may be taken withPO (Children ≥8 yr): 6.25–12.5 mg/kg q 6 hr
food or milk if GI irritation occurs. Adminis-or 12.5–25 mg/kg q 12 hr.
ter with a full glass of liquid and at least 1 hr

Availability before going to bed to avoid esophageal ul-
Doxycycline ceration. Use calibrated measuring device for
Tablets: 20 mg, 50 mg, 75 mg, 100 mg, 150 liquid preparations. Shake liquid prepara-
mg. Delayed-release tablets: 75 mg, 100 mg. tions well. Do not administer within 1–3 hr of
Capsules: 50 mg, 100 mg. Delayed-release other medications.
capsules: 40 mg. Oral suspension (rasp- ● Avoid administration of calcium, zinc, antac-
berry flavor): 25 mg/5 ml in 60 ml bottles. ids, magnesium- or aluminum-containing
Syrup (apple-raspberry flavor): 50 mg/5 ml medications, sodium bicarbonate, or iron
in 473-ml bottles. Powder for injection: 100- supplements within 1–3 hr of oral tetracy-
mg vials, 200-mg vials. clines.
Minocycline Doxycycline
Capsules: 50 mg, 100 mg. Pellet-filled cap-

● PO: To prepare doses for infants and chil-sules (Minocin): 50 mg, 100 mg. Tablets: 50
dren exposed to anthrax, place one 100 mgmg, 75 mg, 100 mg. Extended-release tab-
tablet in a small bowl and crush to a fine pow-lets: 45 mg, 90 mg, 135 mg. Oral suspension
der with a metal spoon, leaving no large(custard flavor): 50 mg/5 ml.
pieces. Add 4 level teaspoons of lowfat milk, TTetracycline lowfat chocolate milk, regular chocolateCapsules: 250 mg, 500 mg. milk, chocolate pudding or apple juice. Mix
food or drink and doxycycline powder untilNURSING IMPLICATIONS
powder dissolves. Mixture is stable in a cov-

Assessment ered container for 24 hrs if refrigerated (if
● Assess for infection (vital signs; appearance made with milk or pudding) or at room tem-

of wound, sputum, urine, and stool; WBC) at perature (if made with juice). Number of tea-
beginning of and throughout therapy. spoons to administer/dose is based on child’s

● Obtain specimens for culture and sensitivity weight (0–12.5 lbs—1/2 tsp; 12.5–25 lbs—1
before initiating therapy. First dose may be tsp; 25–37.5 lbs—11/2 tsp; 37.5–50 lbs—2
given before receiving results. tsp; 50–62.5 lbs—21/2 tsp; 62.5–75 lbs—3

● IV: Assess IV site frequently; may cause tsp; 75–87.5 lbs—31/2 tsp; 87.5–100 lbs—4
thrombophlebitis. tsp).

● Lab Test Considerations: Monitor renal IV Administration
and hepatic function and CBC periodically

● Intermittent Infusion: Diluent: Dilute
during long-term therapy. each 100 mg with 10 ml of sterile water or

● May cause � AST, ALT, serum alkaline phos- 0.9% NaCl for injection. Dilute further in
phatase, bilirubin, and amylase concentra- 100–1000 ml of 0.9% NaCl, D5W, D5/LR,
tions. Tetracyclines, except doxycycline, may Ringer’s, or LR. Solution is stable for 12 hr at
cause � serum BUN. room temperature and 72 hr if refrigerated. If

Potential Nursing Diagnoses diluted with D5/LR or LR, administer within 6
Risk for infection (Indications, Side Effects) hr. Protect solution from direct sunlight.
Noncompliance (Patient/Family Teaching) Concentration: Concentrations of less than

� = Canadian drug name.
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0.1 mg/ml or greater than 1 mg/ml are not ● Caution patient to discard outdated or de-
composed tetracyclines; they may be toxic.recommended. Rate: Administer over a min-

imum of 1–4 hr. Avoid rapid administration. Evaluation/Desired Outcomes
Avoid extravasation.

● Resolution of the signs and symptoms of in-
● Y-Site Compatibility: acyclovir, amifostine, fection. Length of time for complete resolu-

amiodarone, aztreonam, bivalirudin, cisatra- tion depends on the organism and site of in-
curium, cyclophosphamide, dexmedetomi- fection.
dine, diltiazem, docetaxel, etoposide phos- ● Decrease in acne lesions.
phate, fenoldopam, filgrastim, fludarabine, ● Treatment of inhalation anthrax (post expo-
gemcitabine, granisetron, hydromorphone, sure) or treatment of cutaneous anthrax
linezolid, magnesium sulfate, melphalen, (doxycycline).
meperidine, morphine, ondansetron, per-
phenazine, propofol, remifentanil, sargra-
mostim, tacrolimus, teniposide, theophylline, thalidomide (tha-lid-oh-mide)
thiotepa, vinorelbine. Thalomid

● Y-Site Incompatibility: allopurinol, hepa-
Classificationrin, pemetrexed, piperacillin/tazobactam. Therapeutic: immunosuppressants

Patient/Family Teaching
Pregnancy Category X

● Instruct patient to take medication around
the clock and to finish the drug completely as

Indicationsdirected, even if feeling better. Take missed
Cutaneous manifestations of moderate to severedoses as soon as possible unless it is almost
erythema nodosum leprosum (ENL). Preven-time for next dose; do not double doses. Ad-
tion (maintenance) and suppression of recur-vise patient that sharing of this medication
rent ENL. Newly diagnosed multiple myelomamay be dangerous.
(with dexamethasone). Unlabeled uses: Be-

● Advise patient to avoid taking milk or other
chet’s syndrome. HIV-associated wasting syn-dairy products concurrently with oral tetracy-
drome. Aphthous stomatitis (including HIV as-clines. Also avoid taking antacids, zinc, calci-
sociated). Crohn’s disease.um, magnesium- or aluminum-containing
Actionmedications, sodium bicarbonate, and iron
May suppress excess levels of tumor necrosissupplements within 1–3 hr of oral tetracy-
factor-alpha (TNF-alpha) in patients with ENLclines.
and alter leukocyte migration by altering char-● Advise female patient to use a nonhormonal
acteristics of cell surfaces. Therapeutic Ef-method of contraception while taking tetracy-
fects: Decreased skin lesions in ENL and pre-clines and until next menstrual period.
vention of recurrence.● Minocycline commonly causes dizziness or

unsteadiness. Caution patient to avoid driving Pharmacokinetics
or other activities requiring alertness until re- Absorption: 67–93% absorbed following oral
sponse to medication is known. Notify health administration.
care professional if these symptoms occur. Distribution: Crosses the placenta; highly pro-

● Caution patient to use sunscreen and protec- tein bound.
tive clothing to prevent photosensitivity re- Protein Binding: Highly bound.
actions. Metabolism and Excretion: Hydrolyzed in

● Advise patient to report the signs of superin- plasma to multiple metabolites.
fection (black, furry overgrowth on the Half-life: 5–7 hr.
tongue, vaginal itching or discharge, loose or TIME/ACTION PROFILE (dermatologic
foul-smelling stools). Skin rash, pruritus, and effects)
urticaria should also be reported.

ROUTE ONSET PEAK DURATION● Instruct patient to notify health care profes-
sional of medication regimen before treat- PO 48 hr 1–2 mo unknown
ment or surgery.

● Instruct patient to notify health care profes- Contraindications/Precautions
sional if symptoms do not improve within a Contraindicated in: Pregnancy; OB: Women
few days for systemic preparations. with childbearing potential (unless specific
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conditions are met); Sexually mature men curred following short-term use or following
(unless specific conditions are met); OB: Lacta- completion of therapy. May be severe and ir-
tion; Hypersensitivity. reversible. Electrophysiologic testing may be
Use Cautiously in: Pedi: Children <12 yr done at baseline and every 6 months to detect
(safety not established). asymptomatic peripheral neuropathy. If

symptoms occur, discontinue thalidomideAdverse Reactions/Side Effects
immediately to limit further damage. Rein-CNS: dizziness, drowsiness. CV: bradycardia,
state therapy only if neuropathy returns toedema, orthostatic hypotension, thromboem-
baseline.bolic events (� risk with dexamethasone in

● Monitor for signs of hypersensitivity reactionmultiple myeloma). GI: constipation. Derm:
(erythematous macular rash, fever, tachycar-rash, photosensitivity. Hemat: neutropenia.
dia, hypotension). May require discontinua-Neuro: peripheral neuropathy. Misc: SEVERE
tion of therapy if severe. If reaction recursBIRTH DEFECTS, hypersensitivity reactions, in-
when dosing is resumed, discontinue thalid-creased HIV viral load.
omide.

Interactions
● Multiple Myeloma: Assess for venous

Drug-Drug: � CNS depression with concur- thromboembolism (dyspnea, chest pain, arm
rent use of barbiturates, sedative/hypnot- or leg swelling) periodically during therapy,
ics, alcohol, chlorpromazine, reserpine, especially in patients concurrently taking
or other CNS depressants. Concurrent use of dexamethasone.
agents that may cause peripheral neurop-

● Monitor for side effects (constipation, ov-
athy � risk of peripheral neuropathy. ersedation, peripheral neuropathy); may re-
Drug-Natural Products: Concommitant use quire discontinuation or dose reduction until
with echinacea, and melatonin may interfere side effects resolve.
with immunosuppression.

● Lab Test Considerations: Monitor WBC
with differential during therapy. May causeRoute/Dosage
� WBC. Do not initiate therapy with an ANCENL ≤750/mm3. If ANC � to ≤750/mm3 duringPO (Adults ≥50 kg): 100–300 mg/day initial-
therapy, re-evaluate medication regimen; if Tly; up to 400 mg/day has been used, depending
neutropenia persists, consider discontinuingon previous response. Every 3–6 mo attempts
therapy.should be made to taper and discontinue in dec-

● May cause � viral load levels in patients withrements of 50 mg q 2–4 wk.
HIV.PO (Adults <50 kg): 100 mg/day initially; up

Potential Nursing Diagnosesto 400 mg/day has been used, depending on
Impaired skin integrity (Indications)previous response. Every 3–6 mo attempts
Risk for injury (Adverse Reactions)should be made to taper and discontinue in dec-

rements of 50 mg q 2–4 wk. Implementation
● Due to teratogenic effects, thalidomide mayMultiple Myeloma

be prescribed only by prescribers registeredPO (Adults): 200 mg daily in 28-day treatment
in the System for Thalidomide Education andcycles. Dexamethasone 40 mg is administered
Prescribing Safety (STEPS) program. Thalid-on Days 1–4, 9–12, 17–20.
omide is started within 24 hr of a negativeAvailability pregnancy test with a sensitivity of at least 50Capsules: 50 mg, 100 mg, 150 mg, 200 mg. mIU/ml. Pregnancy testing must occur weekly
during first month of therapy, then monthlyNURSING IMPLICATIONS
thereafter in women with a regular menstrual

Assessment cycle. For women with irregular menses,
● Assess patient monthly for initial 3 months pregnancy testing should occur every 2 wk. If

and periodically during therapy to detect ear- pregnancy occurs, thalidomide should be
ly signs of peripheral neuropathy (numbness, discontinued immediately. Any suspected fe-
tingling, or pain in hands and feet). Common- tal exposure must be reported to the FDA and
ly occurs with prolonged therapy, but has oc- the manufacturer, and patient should be re-

� = Canadian drug name.
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ferred to an obstetrician/gynecologist experi- one or more of these drugs must use two oth-
enced in reproductive toxicity. er effective or highly effective methods of con-

● If healthcare professionals or other caregiv- traception or abstain from heterosexual sexu-
ers are exposed to body fluids from patients al contact while taking thalidomide.
receiving thalidomide, use appropriate pre- ● Frequently causes drowsiness or dizziness.
cautions, such as wearing gloves to prevent Caution patient to avoid driving or other activ-
the potential cutaneous exposure to thalido- ities requiring alertness until response to
mide or washing the exposed area with soap medication is known.
and water.

● Advise patient to change positions slowly to
● Corticosteroids may be used concurrently minimize orthostatic hypotension.with thalidomide for patients with moderate

● Caution patient to use sunscreen and protec-to severe neuritis associated with a severe
tive clothing to prevent photosensitivity re-ENL reaction. Use of corticosteroids can be
actions.tapered and discontinued when neuritis re-

● Instruct patient not to donate blood and malesolves.
patients not to donate sperm while taking● PO: Administer once daily with water, prefer-
thalidomide.ably at bedtime and at least 1 hr after the eve-

● Advise patient to notify health care profes-ning meal. If divided doses are used, adminis-
ter at least 1 hr after meals. sional immediately if pain, numbness, tin-

gling, or burning in hands or feet orPatient/Family Teaching
shortness of breath, chest pain, swelling of● Instruct patient to take thalidomide as direct-
arms or legsoccur.ed. Do not discontinue without notifying

health care professional; dose should be ta- Evaluation/Desired Outcomes
pered gradually.

● Resolution of the signs and symptoms of ac-
● Advise patient that thalidomide should not be tive ENL reaction. Usually requires at least 2

shared with others. wk of therapy; then taper medication in 50
● Caution patient on the extreme importance of

mg decrements every 2–4 wk.maintaining contraception for 1 month prior
● Prevention of recurrent ENL. Tapering offto, during, and for 1 month following discon-

medication should be attempted every 3–6tinuation of therapy. For women of child-
mo in decrements of 50 mg every 2–4 wk.bearing years, two methods of reliable con-

● Decrease in serum and urine paraproteintraception must be used unless complete
measurements in patients with multipleabstinence is used. For men, a latex condom
myeloma.must be used, even if a successful vasectomy

has been performed. Patients must meet ALL
of the STEPS conditions: Understands and can theophylline, See
follow instructions and is capable of comply- BRONCHODILATORS (XANTHINES).
ing with contraceptive measures, pregnancy
testing, patient registration, and patient sur-
vey. Patients must receive verbal and written
warnings of the potential teratogenicity of thiamine (thye-a-min)
thalidomide and must acknowledge in writing �Betaxin, �Bewon, Biamine, vita-
their understanding and acceptance of these min B1
conditions.

Classification
● Advise patient to consult health care profes-

Therapeutic: vitaminssional before using other RX, OTC, or herbal Pharmacologic: water soluble vitamins
products. Concomitant use of HIV-protease
inhibitors, modafinil, penicillins, rifampin, Pregnancy Category A
rifabutin, phenytoin, carbamazepine, or cer-
tain herbal supplements such as St. John’s Indications
Wort with hormonal contraceptive agents Treatment of thiamine deficiencies (beriberi).
may reduce the effectiveness of contraception Prevention of Wernicke’s encephalopathy. Di-
during and for up to one month after discon- etary supplement in patients with GI disease, al-tinuation of these concomitant therapies.

coholism, or cirrhosis.Therefore, women requiring treatment with
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Action Dietary Supplement
Required for carbohydrate metabolism. Thera- PO (Adults): 1–1.6 mg/day.

PO (Children 4–10 yr): 0.9–1 mg/day.peutic Effects: Replacement in deficiency
PO (Children birth–3 yr): 0.3–0.7 mg/day.states.

Availability (generic available)Pharmacokinetics
Tablets: 5 mgOTC, 10 mgOTC, 25 mgOTC, 50 mgOTC,Absorption: Well absorbed from the GI tract by
100 mgOTC, 250 mgOTC, 500 mgOTC. Elixir: �250an active process. Excessive amounts are not ab-
mcg/5 mlOTC. Injection: 100 mg/ml in 1-ml am-sorbed completely. Also well absorbed from IM
pules and prefilled syringes and 1-, 2-, 10-, andsites.
30-ml vials. In combination with: other vita-Distribution: Widely distributed. Enters breast
mins, minerals, and trace elements in multi-vi-milk.
tamin preparationsOTC.Metabolism and Excretion: Metabolized by

the liver. Excess amounts are excreted un- NURSING IMPLICATIONSchanged by the kidneys.
Half-life: Unknown. Assessment

● Assess patient for signs and symptoms of thi-TIME/ACTION PROFILE (time for symptoms
amine deficiency (anorexia, GI distress, irri-of deficiency—edema and heart failure— tability, palpitations, tachycardia, edema,

to resolve†) paresthesia, muscle weakness and pain, de-
pression, memory loss, confusion, psychosis,ROUTE ONSET PEAK DURATION
visual disturbances, elevated serum pyruvic

PO, IM, IV hr days days–wks acid levels).
● Assess patient’s nutritional status (diet,†Confusion and psychosis take longer to respond

weight) prior to and throughout therapy.Contraindications/Precautions
● Monitor patients receiving IV thiamine for an-Contraindicated in: Hypersensitivity; Known

aphylaxis (wheezing, urticaria, edema).alcohol intolerance or bisulfite hypersensitivity
● Lab Test Considerations: May interfere(elixir only). with certain methods of testing serum the- TUse Cautiously in: Wernicke’s encephalopa- ophylline, uric acid, and urobilinogen con-

thy (condition may be worsened unless thi- centrations.
amine is administered before glucose).

Potential Nursing DiagnosesAdverse Reactions/Side Effects Imbalanced nutrition: less than body require-
Adverse reactions and side effects are extremely ments (Indications)
rare and are usually associated with IV adminis-

Implementationtration or extremely large doses.
● Because of infrequency of single B-vitaminCNS: restlessness, weakness. EENT: tightness

deficiencies, combinations are commonly ad-of the throat. Resp: pulmonary edema, respira-
ministered.tory distress. CV: VASCULAR COLLAPSE, hypotension,

● IM, IV: Parenteral administration is reservedvasodilation. GI: GI bleeding, nausea. Derm:
for patients in whom oral administration iscyanosis, pruritus, sweating, tingling, urticaria, not feasible.warmth. Misc: ANGIOEDEMA.

● IM: Administration may cause tenderness
Interactions and induration at injection site. Cool com-
Drug-Drug: None significant. presses may decrease discomfort.

● IV: Sensitivity reactions and death have oc-Route/Dosage
curred from IV administration. An intrader-

Thiamine Deficiency (Beriberi) mal test dose is recommended in patients
PO (Adults): 5–10 mg 3 times daily. with suspected sensitivity. Monitor site for er-
PO (Children): 10–50 mg/day in divided ythema and induration.
doses. ● Direct IV: Concentration: Administer un-
IM, IV (Adults): 5–100 mg 3 times daily. diluted at 100 mg/ml. Rate: Administer at a
IM, IV (Children): 10–25 mg/day. rate of 100 mg over 5 min.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action● Continuous Infusion: May be diluted in
Alters the effects of dopamine in the CNS. Pos-dextrose/Ringer’s or LR combinations, dex-
sesses significant anticholinergic and alpha-ad-trose/saline combinations, D5W, D10W,
renergic blocking activity. Therapeutic Ef-Ringer’s and LR injection, 0.9% NaCl, or
fects: Diminished signs and symptoms of0.45% NaCl and is usually administered with
psychoses.other vitamins.

● Y-Site Compatibility: famotidine. Pharmacokinetics
Absorption: Absorption from tablets is vari-● Additive Incompatibility: Solutions with
able; may be better with oral liquid formu-neutral or alkaline pH, such as carbonates,
lations.bicarbonates, citrates, and acetates.
Distribution: Widely distributed, high concen-Patient/Family Teaching trations in the CNS. Crosses the placenta and en-

● Encourage patient to comply with dietary rec- ters breast milk.
ommendations of health care professional. Protein Binding: ≥90%.
Explain that the best source of vitamins is a Metabolism and Excretion: Highly metabo-
well-balanced diet with foods from the four lized by the liver and GI mucosa.
basic food groups. Half-life: 21–24 hr.

● Teach patient that foods high in thiamine in-
TIME/ACTION PROFILE (antipsychoticclude cereals (whole grain and enriched),
effects)meats (especially pork), and fresh vegeta-

bles; loss is variable during cooking. ROUTE ONSET PEAK DURATION
● Caution patients self-medicating with vitamin

PO unknown unknown 8–12 hrsupplements not to exceed RDA. The effec-
tiveness of megadoses of vitamins for treat- Contraindications/Precautions
ment of various medical conditions is un- Contraindicated in: Hypersensitivity; Cross-
proved and may cause side effects. sensitivity with other phenothiazines may exist;

Angle-closure glaucoma; Bone marrow depres-Evaluation/Desired Outcomes
sion; Severe liver or cardiovascular disease;

● Prevention of or decrease in the signs and
Known alcohol intolerance (concentrate only);symptoms of vitamin B deficiency.
Concurrent fluvoxamine, propranolol, pindolol,

● Decrease in the symptoms of neuritis, ocular
fluoxetine, other agents known to inhibit thesigns, ataxia, edema, and heart failure may be CYP450 2D6 enzyme, or agents known to pro-

seen within hours of administration and may long the QTc interval (risk of life-threatening
disappear within a few days. arrrhythmias); Hypokalemia (correct prior to

● Confusion and psychosis may take longer to use); QTc interval >450 msec.
respond and may persist if nerve damage has Use Cautiously in: Debilitated patients; Glau-
occurred. coma; Urinary retention; Diabetes mellitus; Pa-

tients with risk factors for electrolyte imbalance
(dehydration, diuretic therapy); Respiratorythioridazine disease; Prostatic hyperplasia; CNS tumors; Epi-

(thye-oh-rid-a-zeen) lepsy; Intestinal obstruction; OB, Lactation:
�Apo-Thioridazine, Mellaril, Mel- Safety not established. Recommend discontinue
laril-S, �Novo-Ridazine, �PMS drug or bottle feed; Geri: Geriatric patients may

be at increased risk for extrapyramidal and CNSThioridazine
adverse effects. Appears on Beers list.

Classification
Adverse Reactions/Side EffectsTherapeutic: antipsychotics

Pharmacologic: phenothiazines CNS: NEUROLEPTIC MALIGNANT SYNDROME, sedation, ex-
trapyramidal reactions, tardive dyskinesia.

Pregnancy Category C EENT: blurred vision, dry eyes, lens opacities,
pigmentary retinopathy (high doses). CV: AR-

Indications RHYTHMIAS, QTC PROLONGATION, hypotension, tachy-
Treatment of refractory schizophrenia. Consid- cardia. GI: constipation, dry mouth, anorexia,
ered second line treatment after failure with drug-induced hepatitis, ileus, weight gain. GU:
atypical antipsychotics. urinary retention, priapism. Derm: photosensi-
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tivity, pigment changes, rashes. Endo: galactor- ● Assess weight and BMI initially and through-
rhea, amenorrhea. Hemat: AGRANULOCYTOSIS, leu- out theerapy.
kopenia. Metab: hyperthermia. Misc: allergic ● Monitor blood pressure (sitting, standing, ly-
reactions. ing), ECG, pulse, and respiratory rate before

and frequently during the period of dosageInteractions
adjustment. May cause Q-wave and T-waveDrug-Drug: Concurrent fluvoxamine, pro-
changes in ECG.pranolol, pindolol, fluoxetine, other

● Observe patient carefully when administeringagents known to inhibit the CYP450 2D6
medication to ensure that medication is actu-enzyme, or agents known to prolong the
ally taken and not hoarded or cheeked.QTc interval (risk of life-threatening arrhyth-

● Assess patient for level of sedation after ad-mias). Diuretics increase the risk of electrolyte
ministration. Geri: Geriatric patients areimbalance and arrhythmias. Additive hypoten-
more likely to become oversedated.sion with other antihypertensives, nitrates,

● Monitor intake and output ratios and dailyand acute ingestion of alcohol. Additive CNS de-
weight. Report significant discrepancies.pression with other CNS depressants, includ-

● Monitor patient for onset of akathisia (rest-ing alcohol, antihistamines, opioid analge-
lessness or desire to keep moving) and extra-sics, sedative/hypnotics, and general
pyramidal side effects (parkinsonian—dif-anesthetics. Additive anticholinergic effects
ficulty speaking or swallowing, loss ofwith other drugs possessing anticholinergic
balance control, pill rolling of hands, mask-properties, including antihistamines, anti-
like face, shuffling gait, rigidity, tremors; anddepressants, atropine, haloperidol, other
dystonic—muscle spasms, twisting motions,phenothiazines, and disopyramide. Lithi-
twitching, inability to move eyes, weakness ofum decreases blood levels of thioridazine. Thi-
arms or legs) every 2 mo during therapy andoridazine may mask early signs of lithium tox-
8–12 wk after therapy has been discontinued.icity and increase the risk of extrapyramidal
Report these symptoms; reduction in dosagereactions. Increased risk of agranulocytosis
or discontinuation of medication may be nec-with antithyroid agents. Concurrent use with
essary. Trihexyphenidyl, diphenhydramine,epinephrine may result in severe hypotension

Tor benztropine may be used to control theseand tachycardia. May decrease the effectiveness
symptoms. Benzodiazpines may alleviate aka-of levodopa.
thisia.Route/Dosage

● Monitor for tardive dyskinesia (uncontrolledPO (Adults and Children >12 yr): 50–100
rhythmic movement of mouth, face, and ex-mg tid initially; may be gradually increased to a
tremities; lip smacking or puckering; puffingmaintenance dose of up to 800 mg/day.
of cheeks; uncontrolled chewing; rapid orPO (Children): 0.5 mg/kg/day in divided
worm-like movements of tongue, excessivedoses initially; may be gradually increased to a
eye blinking). Report immediately; may be ir-maintenance dose of up to 3 mg/kg/day.
reversible.

Availability (generic available)
● Monitor for development of neuroleptic ma-

Tablets: 10 mg, 15 mg, 25 mg, 50 mg, 100 mg, lignant syndrome (fever, respiratory distress,
150 mg, 200 mg. Oral suspension: �10 mg/5 tachycardia, seizures, diaphoresis, hyperten-
ml, 25 mg/5 ml, 100 mg/5 ml. Concentrated sion or hypotension, pallor, tiredness, severe
oral solution: 30 mg/ml, 100 mg/ml. muscle stiffness, loss of bladder control). No-

tify health care professional immediately ifNURSING IMPLICATIONS these symptoms occur.
● Lab Test Considerations: CBC, liver func-Assessment

tion tests, and ocular examinations should be● Assess mental status (orientation, mood, be-
evaluated periodically throughout therapy.havior) before and periodically throughout
May cause decreased hematocrit, hemoglo-therapy.
bin, leukocytes, granulocytes, platelets. May● Assess positive (delusions, hallucinations,
cause elevated bilirubin, AST, ALT, and alka-agitation) and negative (social withdrawal)

symptoms of schizophrenia. line phosphatase. Agranulocytosis occurs be-

� = Canadian drug name.
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tween 4–10 wk of therapy with recovery 1–2 dy to minimize dry mouth. Consult health
wk after discontinuation. May recur if medi- care professional if dry mouth continues for
cation is restarted. Liver function abnormali- >2 wk.
ties may require discontinuation of therapy. ● Advise patient that increasing activity and

● May cause false-positive or false-negative bulk and fluids in the diet helps minimize the
pregnancy test results and false-positive urine constipating effects of this medication.
bilirubin test results.

● Caution patient to avoid taking alcohol or oth-
● May cause increased serum prolactin levels. er CNS depressants concurrently with this
Potential Nursing Diagnoses medication.
Disturbed thought process (Indications) ● Advise patient not to take thioridazine within
Sexual dysfunction (Side Effects) 2 hr of antacids or antidiarrheal medication.

● Inform patient that this medication may turnImplementation
urine pink to reddish brown.● To prevent contact dermatitis, avoid getting

● Advise patient to notify health care profes-liquid preparations on hands, and wash
hands thoroughly if spillage occurs. sional of medication regimen before treat-

● Phenothiazines should be discontinued 48 hr ment or surgery.
before and not resumed for 24 hr after my- ● Refer as appropriate for nutritional/weight
elography, as they lower the seizure management and medical management.
threshold. ● Instruct patient to notify health care profes-

● PO: Administer with food, milk, or full glass sional promptly if sore throat, fever, unusual
of water to minimize gastric irritation. bleeding or bruising, rash, weakness, trem-

● Dilute concentrate in 120 ml of distilled or ors, visual disturbances, dark-colored urine,
acidified tap water or fruit juice just before or clay-colored stools occur.
administration.

● Emphasize the importance of routine follow-
Patient/Family Teaching up exams to monitor response to medication
● Advise patient to take medication exactly as and to detect side effects. Periodic ocular

directed and not to skip doses or double up exams are indicated. Encourage continued
on missed doses. If a dose is missed, it should participation in psychotherapy.
be taken as soon as remembered unless al-
most time for the next dose. If more than 2

Evaluation/Desired Outcomesdoses a day are ordered, the missed dose
should be taken within 1 hr of the scheduled ● Decrease in positive symptoms (hallucina-
time or omitted. Abrupt withdrawal may lead tions, delusions, agitation) of schizophrenia.
to gastritis, nausea, vomiting, dizziness, head-
ache, tachycardia, and insomnia. HIGH ALERT

● Inform patient of possibility of extrapyrami-
dal symptoms and tardive dyskinesia. Instruct THROMBOLYTIC AGENTS
patient to report these symptoms immediately alteplase (al-te-plase)to health care professional. Activase, �Activase rt-PA, Cathflo

● Advise patient to change positions slowly to
Activase, tissue plasminogen acti-minimize orthostatic hypotension.
vator, t-PA● May cause drowsiness. Caution patient to

avoid driving or other activities requiring reteplase (re-te-plase)
alertness until response to medication is Retavase
known.

streptokinase● Advise patient to use sunscreen and protec-
(strep-toe-kye-nase)tive clothing when exposed to the sun. Ex-
Streptaseposed surfaces may develop a blue-gray pig-

mentation, which may fade after tenecteplase (te-nek-te-plase)
discontinuation of the medication. Extremes TNKasein temperature should also be avoided, as this

urokinase (yoor-oh-kye-nase)drug impairs body temperature regulation.
● Instruct patient to use frequent mouth rinses, Abbokinase

good oral hygiene, and sugarless gum or can-
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Tenecteplase—20–24 min (initial phase), 90–Classification
130 min (terminal phase); urokinase—up toTherapeutic: thrombolytics
20 min.Pharmacologic: plasminogen activators

TIME/ACTION PROFILE (fibrinolysis)Pregnancy Category B (urokinase), C
(alteplase, reteplase, streptokinase, ten-

ROUTE ONSET PEAK DURATION
ecteplase)

alteplase IV 30 min 60 min unknown
reteplase IV 30 min 30–90 min 48 hr

Indications streptokinase immediate rapid 4 hr (up to
Alteplase, reteplase, streptokinase, ten- IV 12 hr)

tenecteplase rapid unknown unknownecteplase: Acute myocardial infarction (MI).
IVAlteplase, streptokinase, urokinase: Acute

urokinase IV immediate rapid up to 12 hrmassive pulmonary emboli. Alteplase: Acute
ischemic stroke. Streptokinase: Acute deep Contraindications/Precautions
vein thrombosis. Streptokinase: Acute arterial Contraindicated in: Active internal bleeding;
thrombi. Streptokinase: Occluded arteriove- History of cerebrovascular accident; Recent
nous cannulae. Alteplase: Occluded central ve- (within 2 mo) intracranial or intraspinal injury
nous access devices. or trauma; Intracranial neoplasm, AV malfor-
Action mation, or aneurysm; Severe uncontrolled hy-
Convert plasminogen to plasmin, which is then pertension; Known bleeding tendencies; Hyper-
able to degrade fibrin present in clots. Alteplase, sensitivity; cross-sensitivity with other
reteplase, tenecteplase, and urokinase directly thrombolytics may occur.
activate plasminogen. Streptokinase combines Use Cautiously in: Recent (within 10 days)
with plasminogen to form activator complexes, major surgery, trauma, GI or GU bleeding; Left
which then converts plasminogen to plasmin. heart thrombus; Severe hepatic or renal disease;
Therapeutic Effects: Lysis of thrombi in coro- Hemorrhagic ophthalmic conditions; Septic
nary arteries, with preservation of ventricular phlebitis; Previous puncture of a noncompressi-
function or improvement of ventricular function ble vessel; Subacute bacterial endocarditis or T(and � risk of CHF or death). Lysis of pulmo- acute pericarditis; Recent streptococcal infec-
nary emboli or deep vein thrombosis. Lysis of tion or previous therapy with streptokinasethrombi causing ischemic stroke, reducing risk

(from 5 days–6 mo); may produce resistanceof neurologic sequelae. Restoration of cannula
because of antibody formation; � dosage re-or catheter patency and function.
quirements may be encountered (streptokinase

Pharmacokinetics only); Geri: Geriatric patients (>75 yr; � risk
Absorption: Complete after IV administration. of intracranial bleeding); OB, Lactation, Pedi:
Intracoronary administration or administration Pregnancy, lactation, or children (safety not es-
into occluded catheters or cannulae has a more tablished).
localized effect. Exercise Extreme Caution in: Patients re-
Distribution: Streptokinase appears to cross ceiving concurrent anticoagulant therapy (�
the placenta minimally, if at all. Remainder of risk of intracranial bleeding).
distribution for streptokinase or other agents is

Adverse Reactions/Side Effectsnot known.
CNS: INTRACRANIAL HEMORRHAGE. EENT: epistaxis,Metabolism and Excretion: Alteplase, ten-
gingival bleeding. Resp: bronchospasm, he-ecteplase, urokinase—Rapidly metabolized by
moptysis. CV: hypotension, reperfusion arrhyth-the liver. Reteplase—Cleared primarily by the
mias. GI: GI BLEEDING, RETROPERITONEAL BLEEDING,liver and kidneys. Streptokinase—Rapidly
nausea, vomiting. GU: GU TRACT BLEEDING. Derm:cleared from circulation by antibodies and oth-
ecchymoses, flushing, urticaria. Hemat: BLEED-er unknown mechanism.
ING. Local: hemorrhage at injection sites, phle-Half-life: Alteplase—35 min; reteplase—
bitis at IV site. MS: musculoskeletal pain. Misc:13–16 min; streptokinase—initially 18 min

(due to clearance by antibodies), then 83 min; allergic reactions including ANAPHYLAXIS, fever.

� = Canadian drug name.
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Interactions Streptokinase
Drug-Drug: Concurrent use of aspirin, other Myocardial Infarction
NSAIDs, warfarin, heparin low-molecular- IV (Adults): 1.5 million units given as a contin-
weight heparins, direct thrombin inhibi- uous infusion over up to 60 min.
tors, abciximab, eptifibatide, tirofiban, Intracoronary (Adults): 20,000 unit bolus fol-
clopidogrel, ticlopidine, or dipyridamole lowed by 2000–4000 units/min infusion for
may � risk of bleeding, although these agents 30–90 min.
are frequently used together or in sequence. Ef- Deep Vein Thrombosis, Pulmonary Emboli,
fects may be � by antifibrinolytic agents, in- Arterial Emboli, or Arterial Thromboses
cluding aminocaproic acid or tranexamic IV (Adults): 250,000 unit loading dose over 30acid. min, followed by 100,000 unit/hr for 24 hr forDrug-Natural Products: � anticoagulant ef- pulmonary emboli or arterial thrombosis/em-fect and bleeding risk with anise, arnica, cha- bolism, 72 hr for deep vein thrombosis.momile, clove, dong quai, fenugreek, fev-

Tenecteplaseerfew, garlic, ginger, ginkgo, Panax
IV (Adults <60 kg): 30 mg.ginseng, licorice, and others.
IV (Adults ≥60 kg and <70 kg): 35 mg.Route/Dosage IV (Adults ≥70 kg and <80 kg): 40 mg.

Alteplase IV (Adults ≥80 kg and <90 kg): 45 mg.
IV (Adults ≥90 kg): 50 mg.Myocardial Infarction (Accelerated or Front-

Loading Infusion) Urokinase
IV (Adults): 15 mg bolus, then 0.75 mg/kg (up Pulmonary Emboli
to 50 mg) over 30 min, then 0.5 mg/kg (up to IV (Adults): 4400 unit/kg loading dose, fol-
35 mg) over next 60 min; usually accompanied lowed by 4400 unit/kg/hr for 12 hr.
by heparin therapy. Availability
Myocardial Infarction (3-Hour Infusion) Alteplase
IV (Adults >65 kg): 60 mg over 1st hr (6–10 Powder for injection: 2 mg/vial, 50 mg/vial,
mg given as a bolus over first 1–2 min), 20 mg 100 mg/vial.
over the 2nd hr, and 20 mg over the 3rd hr for a Reteplase
total dose of 100 mg. Powder for injection: 10.8 units/vial.
IV (Adults <65 kg): 0.75 mg/kg over 1st hr Streptokinase
(0.075–0.125 mg/kg given as a bolus over first Powder for injection: 250,000 units/vial,
1–2 min), 0.25 mg/kg over the 2nd hr, and 0.25 750,000 units/vial, 1,500,000 units/vial.
mg/kg over the 3rd hr for a total dose of 1.25 Tenecteplase
mg/kg (not to exceed 100 mg total). Powder for injection: 50 mg/vial.
Pulmonary Embolism Urokinase

Powder for injection: 250,000 units/vial.IV (Adults): 100 mg over 2 hr; follow with
heparin.

NURSING IMPLICATIONSAcute Ischemic Stroke
AssessmentIV (Adults): 0.9 mg/kg (not to exceed 90 mg),
● Begin therapy as soon as possible after thegiven as an infusion over 1 hr, with 10% of the

onset of symptoms.dose given as a bolus over the 1st min.
● Monitor vital signs, including temperature,Occluded Venous Access Devices

continuously for coronary thrombosis and atIV (Adults and Children >30 kg): 2 mg/2 ml least every 4 hr during therapy for other indi-instilled into occluded catheter; if unsuccessful, cations. Do not use lower extremities to mon-may repeat once after 2 hr. itor blood pressure. Notify physician if systol-IV (Adults and Children <30 kg): 110% of ic BP >180 mm Hg or diastolic BP >110 mmthe lumen volume (not to exceed 2 mg in 2 ml) Hg. Should not be given if hypertension is un-instilled into occluded catheter; if unsuccessful, controlled. Inform physician if hypotensionmay repeat once after 2 hr. occurs. Hypotension may result from the
Reteplase drug, hemorrhage, or cardiogenic shock
IV (Adults): 10 units, followed 30 min later by ● Assess patient carefully for bleeding every 15
an additional 10 units. min during the 1st hr of therapy, every 15–30
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min during the next 8 hr, and at least every 4 phy, impedance plethysmography, quantita-
hr for the duration of therapy. Frank bleeding tive Doppler effect determination, and/or an-
may occur from sites of invasive procedures giography or venography may be used to
or from body orifices. Internal bleeding may determine restoration of blood flow and du-
also occur (decreased neurologic status; ration of therapy; however, repeated veno-
abdominal pain with coffee-grounds emesis grams are not recommended.
or black, tarry stools; hematuria; joint pain). ● Cannula/Catheter Occlusion: Monitor
If uncontrolled bleeding occurs, stop medi- ability to aspirate blood as indicator of paten-
cation and notify physician immediately cy. Ensure that patient exhales and holds

● Inquire about previous reaction to streptoki- breath when connecting and disconnecting IV
nase therapy. Assess patient for hypersensitiv- syringe to prevent air embolism.
ity reaction (rash, dyspnea, fever, changes in ● Lab Test Considerations: Hematocrit, he-
facial color, swelling around the eyes, wheez- moglobin, platelet count, fibrin/fibrin degra-
ing). If these occur, inform physician dation product (FDP) titer, fibrinogen con-
promptly. Keep epinephrine, an antihista- centration, prothrombin time, thrombin
mine, and resuscitation equipment close by time, and activated partial thromboplastin
in the event of an anaphylactic reaction time (aPTT) may be evaluated before and fre-

● Inquire about recent streptococcal infection. quently during therapy. Bleeding time may be
Streptokinase may be less effective if admin- assessed before therapy if patient has re-
istered between 5 days and 6 mo of a strepto- ceived platelet inhibitors.
coccal infection ● Obtain type and crossmatch and have blood

● Assess neurologic status throughout therapy. available at all times in case of hemorrhage.
Altered sensorium or neurologic changes ● Stools should be tested for occult blood loss
may be indicative of intracranial bleeding. and urine for hematuria periodically during

● Myocardial Infarction: Monitor ECG con- therapy.
tinuously. Notify physician if significant ar- ● Toxicity and Overdose: High Alert: If lo-
rhythmias occur. Monitor cardiac enzymes. cal bleeding occurs, apply pressure to site. If
Radionuclide myocardial scanning and/or severe or internal bleeding occurs, discontin-

Tcoronary angiography may be ordered 7–10 ue infusion. Clotting factors and/or blood vol-
days after therapy to monitor effectiveness of ume may be restored through infusions of
therapy. whole blood, packed RBCs, fresh frozen plas-

● Assess intensity, character, location, and ra- ma, or cryoprecipitate. Do not administer
diation of chest pain. Note presence of associ- dextran; it has antiplatelet activity. Aminoca-
ated symptoms (nausea, vomiting, diaphore- proic acid (Amicar) may be used as an an-
sis). Notify physician if chest pain is tidote.
unrelieved or recurs Potential Nursing Diagnoses

● Monitor heart sounds and breath sounds fre- Ineffective tissue perfusion (Indications)quently. Inform physician if signs of CHF oc- Risk for injury (Side Effects)cur (rales/crackles, dyspnea, S3 heart sound,
Implementationjugular venous distention).
● High Alert: Overdosage and underdosage of● Acute Ischemic Stroke: Assess neurologic

thrombolytic medications have resulted instatus. Determine time of onset of stroke
patient harm or death. Have second practi-symptoms. Alteplase must be administered
tioner independently check original order,within 3 hr of onset.
dosage calculations, and infusion pump set-● Pulmonary Embolism: Monitor pulse,
tings. Do not confuse the abbreviation t-PAblood pressure, hemodynamics, and respira-
for alteplase (Activase) with the abbreviationtory status (rate, degree of dyspnea, ABGs).
TNK t-PA for tenecteplase (TNKase) and r-PA● Deep Vein Thrombosis/Acute Arterial
for reteplase (Retavase). Clarify orders thatThrombosis: Observe extremities and pal-
contain either of these abbreviations.pate pulses of affected extremities every hour.

● Thrombolytic agents should be used only inNotify physician immediately if circulatory
impairment occurs. Computerized tomogra- settings in which hematologic function and

� = Canadian drug name.
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clinical response can be adequately moni- Do not shake. Solution should be colorless to
pale yellow. Use solution within 8 hrtored.

● Withdraw 2.0 ml of reconstituted solution● Starting two IV lines before therapy is recom-
and instill into occluded catheter. After 30mended: one for the thrombolytic agent, the
min dwell time, attempt to aspirate blood. Ifother for any additional infusions.
catheter remains occluded, allow 120 min● Avoid invasive procedures, such as IM injec-
dwell time. If catheter function is not restoredtions or arterial punctures, with this therapy.
after one dose, second dose may be instilled.If such procedures must be performed, apply
If catheter function is restored, aspirate 4–5pressure to all arterial and venous puncture
ml of blood to remove Cathflo Activase andsites for at least 30 min. Avoid venipunctures
residual clot. Gently irrigate catheter withat noncompressible sites (jugular vein, sub-
0.9% NaCl.clavian site).

● Acetaminophen may be ordered to control Reteplase
fever. IV Administration

Alteplase ● Direct IV: Diluent: Reconstitute using dilu-
IV Administration ent, needle, syringe, and dispensing pin pro-

vided. Reconstitute only with sterile water for● Intermittent Infusion: Diluent: Vials are
injection without preservatives. Solution ispackaged with sterile water for injection
colorless. Do not administer solutions that(without preservatives) to be used as diluent.
are discolored or contain a precipitate. SlightDo not use bacteriostatic water for injection.
foaming may occur; allow vial to stand undis-Reconstitute 20-mg vials with 20-ml and 50-
turbed for several min to dissipate bubbles.mg vials with 50 ml using an 18-gauge needle.
Reconstitute immediately before use. StableAvoid excess agitation during dilution; swirl
for 4 hr at room temperature. Concentra-or invert gently to mix. Solution may foam
tion: Administer undiluted. Rate: Adminis-upon reconstitution. Bubbles will resolve
ter each bolus over 2 min into an IV line con-upon standing a few min. Solution will be
taining D5W; flush line before and afterclear to pale yellow. Stable for 8 hr at room
bolus.temperature. Concentration: May be ad-

● Y-Site Incompatibility: bivalirudin, hepa-ministered as reconstituted (1 mg/ml) or
rin, No other medication should be infused ormay be further diluted immediately before
injected into line used for reteplase.use in an equal amount of 0.9% NaCl or D5W.

StreptokinaseRate: Flush line with 20–30 ml of saline at
completion of infusion to ensure entire dose IV Administration
is received.

● Intracoronary: Dilute 250,000 IU vial to a
● Standard dose for MI is administered over 3 total volume of 125 ml with 0.9% NaCl or

hr. D5W. Administer 20,000 IU (10 ml) via bolus
● For pulmonary embolism, administer over 2 injection. Rate: Intracoronary bolus is ad-

hr. ministered over 15 sec–2 min.
● For acute ischemic stroke, administer 10% ● Intermittent Infusion: Diluent: Reconsti-

of total dose IV bolus over 1 min, with the re- tute with 5 ml of 0.9% NaCl or D5W (direct to
maining dose infused over 60 min. sides of vial) and swirl gently; do not shake.

● Y-Site Compatibility: lidocaine, metopro- Dilute further with 0.9% NaCl for a total vol-
lol, propranolol. ume of 45–500 ml (45 ml for MI, 90 ml for

● Y-Site Incompatibility: bivalirudin, dobu- deep vein thrombosis or pulmonary embo-
tamine, dopamine, heparin, nitroglycerin. lism). Solution is slightly yellow in color.
Cathflo Activase. Reconstitute by withdrawing Administer through 0.8-micron pore–size fil-
2.2 ml of sterile water (provided) and inject- ter. Use reconstituted solution within 24 hr.
ing into Cathflo Activase vial, directing diluent Rate: Administer dose for MI within 60 min.
into powder for a concentration of 1 mg/ml. ● Intracoronary bolus should be followed by an
Allow slight foaming to dissipate by letting vial intracoronary maintenance infusion of 2000
stand undisturbed. Do not use bacteriostatic IU/min for 60 min.
water. Mix by gently swirling to dissolve; com- ● Loading dose for deep vein thrombosis or
plete dissolution should occur within 3 min. pulmonary embolism is administered over
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30 min, followed by an infusion of 100,000 water for injection without preservatives (di-
IU/hr. rect to sides of vial) and swirl gently; do not

● Use infusion pump to ensure accurate dose. shake. Solution is light straw colored. Do not
● Y-Site Compatibility: dobutamine, dop- administer solutions that are discolored or

amine, heparin, lidocaine, nitroglycerin. contain a precipitate. Use reconstituted solu-
● Y-Site Incompatibility: bivalirudin. tion immediately after preparation. Infuse
● Additive Incompatibility: Do not admix through a 0.45-micron filter

with any other medication. Cannula/Catheter
● For pulmonary embolism, dilute the recon-Clearance. Dilute 250,000 IU in 2 ml of 0.9%

stituted solution further with 190 ml of 0.9%NaCl or D5W. Rate: Administer slowly, over
NaCl or D5W. Rate: For pulmonary embo-25–35 min, into each occluded limb of can-
lism, administer loading dose over 10 minnula, and then clamp for at least 2 hr. Aspi-
and follow with infusion of 4400 IU/kg/hr forrate contents carefully and flush lines with
12 hr.0.9% NaCl.

● Administer via infusion pump to ensure accu-Tenecteplase
rate dose.IV Administration

Patient/Family Teaching● Intermittent Infusion: Diluent: Vials are
packaged with sterile water for injection ● Explain purpose of medication and the need
(without preservatives) to be used as diluent. for close monitoring to patient and family. In-
Do not use bacteriostatic water for injection. struct patient to report hypersensitivity reac-
Do not discard shield assembly. To reconsti- tions (rash, dyspnea) and bleeding or
tute aseptically withdraw 10 ml of diluent and bruising.
inject into the tenectplase vial, directing the

● Explain need for bedrest and minimal han-
stream into the powder. Slight foaming may dling during therapy to avoid injury. Avoid all
occur; large bubbles will dissipate if left unnecessary procedures such as shaving and
standing undisturbed for several minutes. vigorous tooth brushing.Swirl gently until contents are completely dis-

Evaluation/Desired Outcomessolved; do not shake. Concentration: Solu-
tion containing 5 mg/ml is clear and colorless ● Lysis of thrombi and restoration of blood T
to pale yellow. Withdraw dose from reconsti- flow.
tuted vial with the syringe and discard unused ● Prevention of neurologic sequelae in acute
portion. Once dose is in syringe, stand the ischemic stroke.
shield vertically on a flat surface (with green

● Cannula or catheter patency.
side down) and passively recap the red hub
cannula. Remove the entire shield assembly,
including the red hub cannula, by twisting THYROID PREPARATIONS
counter clockwise. Shield assembly also con-

levothyroxinetains the clear-ended blunt plastic cannula;
(lee-voe-thye-rox-een)retain for split septum IV access. Reconstitute
�Eltroxin, �Euthyrox, Levo-T, Le-immediately before use. May be refrigerated
vothroid, Levoxyl, Synthroid, T4,and administered within 8 hrs. Rate: Admin-
Tirosint, Unithroidister as a single IV bolus over 5 seconds.

● Y-Site Incompatibility: Precipate forms in liothyronine
line when administered with dextrose-con- (lye-oh-thye-roe-neen)taining solutions. Flush line with saline-con- Cytomel, l-triiodothyronine, T3,taining solution prior to and following admin- Triostatistration of tenecteplase.

● Additive Incompatibility: Do not admix. liotrix (lye-oh-trix)
T3/T4, ThyrolarUrokinase

IV Administration thyroid (thye-royd)
● Intermittent Infusion: Diluent: Reconsti- Armour thyroid, Westhroid

tute each 250,000 IU vial with 5 ml of sterile

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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orders; Swallowing difficulty (levothyroxine tab-Classification
lets); Geri: Geriatric patients are extremely sen-Therapeutic: hormones
sitive to thyroid hormones; initial dose shouldPharmacologic: thyroid preparations
be reduced; Pedi: Monitor neonates and infants

Pregnancy Category A for cardiac overload, arrhythmias, and aspiria-
tion during first 2 wk of therapy (levothy-

Indications roxine).
Thyroid supplementation in hypothyroidism. Adverse Reactions/Side Effects
Treatment or suppression of euthyroid goiters Usually only seen when excessive doses cause
and thyroid cancer. iatrogenic hyperthyroidism.
Action CNS: nervousness, headache, insomnia, irrita-
Replacement of or supplementation to endoge- bility. CV: arrhythmias, angina pectoris, hypo-
nous thyroid hormones. Principal effect is in- tension, tachycardia. GI: cramps, diarrhea,
creasing metabolic rate of body tissues: Pro- vomiting; levothyroxine tablets— choking,
mote gluconeogenesis, Increase utilization and gagging, dysphagia. Derm: hair loss (in chil-
mobilization of glycogen stores, Stimulate pro- dren), increased sweating. Endo: hyperthyroid-
tein synthesis, Promote cell growth and differen- ism, menstrual irregularities. Metab: heat into-
tiation, Aid in the development of the brain and lerance, weight loss. MS: accelerated bone
CNS, Contain T3 (triiodothyronine) and T4 (thy- maturation in children.
roxine) activity. Therapeutic Effects: Replace- Interactions
ment in hypothyroidism to restore normal hor- Drug-Drug: Bile acid sequestrants � ab-
monal balance. Suppression of thyroid cancers. sorption of orally administered thyroid prepara-
Pharmacokinetics tions. May � effects of warfarin. May � re-
Absorption: Levothyroxine is variably (40– quirement for insulin or oral hypoglycemic
80%) absorbed from the GI tract. Liothyronine agents in diabetics. Concurrent estrogen ther-
and thyroid hormone are well absorbed. apy may � thyroid replacement requirements.
Distribution: Distributed into most body tis- � cardiovascular effects with adrenergics
sues. Thyroid hormones do not readily cross the (sympathomimetics).
placenta; minimal amounts enter breast milk. Drug-Food: Foods or supplements containing
Metabolism and Excretion: Metabolized by high amounts of calcium, iron, magnesium, or
the liver and other tissues. Thyroid hormone un- zinc may bind levothyroxine and prevent com-
dergoes enterohepatic recirculation and is ex- plete absorption.
creted in the feces via the bile. Route/Dosage
Half-life: T3 (liothyronine)—1–2 days; T4

Levothyroxine(thyroxine)—6–7 days.
PO (Adults): Hypothyroidism—50 mcg as aTIME/ACTION PROFILE (effects on thyroid single dose initially; may be � q 2–3 wk; usual

function tests) maintenance dose is 75–125 mcg/day (1.5
mcg/kg/day).ROUTE ONSET PEAK DURATION
PO (Geriatric Patients and Patients with

levothyroxine unknown 1–3 wk 1–3 wk Increased Sensitivity to Thyroid Hor-PO
mones): 12.5–25 mcg as a single dose initially;levothyroxine 6–8 hr 24 hr unknown
may be � q 6–8 wk; usual maintenance dose isIV

liothyronine unknown 24–72 hr 72 hr 75 mcg/day.
PO PO (Children ≥12 yr): 2–3 mcg/kg/day (up

liothyronine unknown unknown unknown to 150–200 mcg/day).
IV

PO (Children 6–12 yr): 4–5 mcg/kg/daythyroid PO days–wks 1–3 wk days–wks
(100–125 mcg/day).
PO (Children 1–5 yr): 5–6 mcg/kg/day (75–Contraindications/Precautions
100 mcg/day).Contraindicated in: Hypersensitivity; Recent
PO (Children 6–12 mo): 6–8 mcg/kg/dayMI; Hyperthyroidism.
(50–75 mcg/day).Use Cautiously in: Cardiovascular disease
PO (Infants 3–6 mo): 8–10 mcg/kg/day (25–(initiate therapy with lower doses); Severe renal

insufficiency; Uncorrected adrenocortical dis- 50 mcg/day).
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PO (Infants 0–3 mo or Infants at Risk for Thyroid
Cardiac Failure): 10–15 mcg/kg/day or 25 Each 1 gr = 60 mg and is equivalent to 100 mcg
mcg/day; may be � after 4–6 wk to 50 mcg. or less of levothyroxine (T4) or 25 mcg of liothy-
IM, IV (Adults): Hypothyroidism—50–100 ronine (T3)
mcg/day as a single dose. Myxedema coma/ PO (Adults and Children): Hypothyroid-
stupor—200–500 mcg IV; additional 100–300 ism—60 mg/day; � q 4 wk by 30 mg; usual
mcg may be given on 2nd day, followed by daily maintenance dose is 60–120 mg/day. Myxede-
administration of smaller doses. ma/hypothyroidism with cardiovascular dis-
IM, IV (Children): Hypothyroidism—~50– ease—15 mg/day initially; � by 30 mg/day q 2
75% of the oral dose. wk, then may � by 30–60 mg q 2 wk; usual

maintenance dose is 60–120 mg/day.Liothyronine
PO (Geriatric Patients): 7.5–15 mg/day ini-PO (Adults): Mild hypothyroidism—25 mcg
tially; may double dose q 6–8 wk until desiredonce daily; may � by 12.5–25 mcg/day q 1–2
effect is obtained.wk intervals; usual maintenance dose is 25–50

mcg/day. Myxedema—2.5–5 mcg once daily Availability
initially; � by 5–10 mcg/day q 1–2 wk up to 25 Levothyroxine
mcg/day, then � by 12.5–25 mcg/day; usual Tablets: 25 mcg, 50 mcg, 75 mcg, 88 mcg, 100
maintenance dose is 25–50 mcg/day. Simple mcg, 112 mcg, 125 mcg, 137 mcg, 150 mcg,
goiter—5 mcg once daily initially; � by 5–10 175 mcg, 200 mcg, 300 mcg. Cost:
mcg/day q 1–2 wk up to 25 mcg/day, then � by Levothroid—50 mcg $22.95/90, 100 mcg
12.5–25 mcg/day q wk until desired effect is ob- $22.97/90; Levoxyl—50 mcg $31.97/90, 100
tained; usual maintenance dose is 50–100 mcg/ mcg $34.97/90; Synthroid—50 mcg $42.97/
day. T3 suppression test—75–100 mcg daily 90, 100 mcg $46.97/90; Unithroid—50 mcg
for 7 days. Radioactive 131I is administered be- $31.97/90, 100 mcg $35.97/90; Generic—50
fore and after 7-day course. mcg $19.97/90, 100 mcg $25.97/90. Soft gel
PO (Geriatric Patients or Patients with capsules: 12.5 mcg, 25 mcg, 50 mcg, 75 mcg,
Cardiovascular Disease): 5 mcg/day initially; 125 mcg, 150 mcg. Powder for injection: 200
� by no more than 5 mcg/day q 2 wk. mcg/vial, 500 mcg/vial. TIV (Adults): Myxedema coma—25–50 mcg

Liothyronineinitially (if cardiovascular disease is present, in-
Tablets: 5 mcg, 25 mcg, 50 mcg. Solution foritial dose should be 10–20 mcg). Additional
injection: 10 mcg/ml in 1-ml vials.doses may be given, to a total of at least 65 mcg/
Liotrixday (not to exceed 100 mcg/day). Doses should
Tablets: 12.5 mcg levothyroxine/3.1 mcg lio-be at least 4 hr but not more than 12 hr apart.
thyronine, 25 mcg levothyroxine/6.25 mcg lio-Liotrix thyronine, 50 mcg levothyroxine/12.5 mcg lio-

Contains T4 and T3 in a ratio of 4:1 thyronine, 100 mcg levothyroxine/25 mcg
PO (Adults): Hypothyroidism—Start with 50 liothyronine, 150 mcg levothyroxine/37.5 mcg
mcg levothyroxine/12.5 mcg liothyronine; � liothyronine.
by 50 mcg levothyroxine/12.5 mcg liothyronine Thyroidq 2–4 wk until desired effect is obtained; usual Tablets: 15 mg, 30 mg, 60 mg, 90 mg, 120 mg,maintenance dose is 50–100 mcg levothyrox- 180 mg, 240 mg, 300 mg. Cost: 15 mg $15.97/ine/12.5–25 mcg liothyronine daily. Myxede- 90, 30 mg $22.97/90, 60 mg $22.97/90, 90 mgma/hypothyroidism with cardiovascular dis- $28.97/90, 120 mg $34.97/90, 180 mg $49.97/ease—12.5 mcg levothyroxine/3.1 mcg 90, 240 mg $65.97/90, 300 mg $75.92/90.liothyronine/day; � by 12.5 mcg levothyrox-
ine/3.1 mcg liothyronine q 2–4 wk until desired NURSING IMPLICATIONS
effect is obtained.
PO (Geriatric Patients): 12.5–25 mcg levo- Assessment
thyroxine/3.1–6.2 mcg liothyronine/day; � by ● Assess apical pulse and blood pressure prior
12.5–25 mcg levothyroxine/3.1–6.2 mcg liothy- to and periodically during therapy. Assess for
ronine q 6–8 wk until desired effect is obtained. tachyarrhythmias and chest pain.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Children: Monitor height, weight, and Liothyronine
psychomotor development. IV Administration

● Lab Test Considerations: Monitor thy-
● IV: Liothyronine injection is for IV use only.

roid function studies prior to and during Do not give IM or subcut. Administer doses at
therapy. least 4 hr and not more than 12 hr apart. Base

● Monitor TSH concentrations in adults 8–12 doses on continuous monitoring of patient
wk after changing from one brand to another. and response to therapy

● Monitor blood and urine glucose in diabetic ● Resume PO therapy as soon as patient is sta-
patients. Insulin or oral hypoglycemic dose ble and able to take PO medication. When
may need to be �. switching to PO therapy, discontinue IV lio-

● Toxicity and Overdose: Overdose is man- thyronine and initiate PO at low dose, in-
ifested as hyperthyroidism (tachycardia, creasing gradually according to patient’s re-
chest pain, nervousness, insomnia, diaphore- sponse.
sis, tremors, weight loss). Usual treatment is ● Direct IV: May be administered undiluted at
to withhold dose for 2–6 days. Acute over- 10 mcg/ml. Rate: Administer as a bolus.
dose is treated by induction of emesis or gas- Patient/Family Teaching
tric lavage, followed by activated charcoal.

● Instruct patient to take medication as direct-
Sympathetic overstimulation may be con- ed at the same time each day. Take missed
trolled by antiadrenergic drugs (beta block- doses as soon as remembered unless almost
ers), such as propranolol. Oxygen and sup- time for next dose. If more than 2–3 doses
portive measures to control symptoms such are missed, notify health care professional.
as fever are also used. Do not discontinue without consulting health

care professional.Potential Nursing Diagnoses
● Explain to patient that medication does notDeficient knowledge, related to medication reg-

cure hypothyroidism; it provides a thyroidimen (Patient/Family Teaching)
hormone. Therapy is lifelong.

Implementation
● Caution patient not to change brands of thy-

● Administer as a single dose, preferably before roid preparations, as this may affect drug bio-
breakfast to prevent insomnia. availability.

● Initial dose is low, especially in geriatric and
● Advise patient to notify health care profes-

cardiac patients. Dose is � gradually, based sional if headache, nervousness, diarrhea,
on thyroid function tests. Side effects occur excessive sweating, heat intolerance, chest
more rapidly with liothyronine because of its pain, increased pulse rate, palpitations,
rapid onset of effect. weight loss >2 lb/wk, or any unusual symp-

● For patients with difficulty swallowing, levo- toms occur.
thyroxine tablets can be crushed and placed ● Caution patient to avoid taking other medica-
in 5–10 mL of water and administered imme- tions concurrently with thyroid preparations
diately via dropper or spoon; do not store unless instructed by health care professional.
suspension. ● Instruct patient to inform health care profes-

sional of thyroid therapy.Levothyroxine
● Emphasize importance of follow-up exams toIV Administration monitor effectiveness of therapy. Thyroid

● Direct IV: Diluent: Dilute the 200-mcg and function tests are performed at least yearly.
500-mcg vials with 2 or 5 ml, respectively, of ● Levothyroxine: Advise patients to take Le-
0.9% NaCl without preservatives (diluent usu- voxyl tablets with water. Levoxyl tablets may
ally provided). Shake well to dissolve com- rapidly swell and disintegrate resulting in
pletely. Administer solution immediately after choking, gagging, the tablet getting stuck in
preparation; discard unused portion. Con- the throat, and difficulty swallowing. Taking
centration: 100 mcg/ml. Rate: Administer with water usually prevents this.
at a rate of 100 mcg over 1 min. Do not add to ● Pedi: Discuss with parents the need for rou-
IV infusions; may be administered through Y- tine follow-up studies to ensure correct de-
tubing. velopment. Inform patient that partial hair

● Y-Site Incompatibility: Do not admix with loss may be experienced by children on thy-
other IV solutions roid therapy. This is usually temporary.
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Evaluation/Desired Outcomes mental depression, personality disorder. EENT:
● Resolution of symptoms of hypothyroidism abnormal vision, ear pain, tinnitus. Resp: dys-

and normalization of thyroid hormone levels. pnea, epistaxis. CV: chest pain, edema, hyper-
tension, palpitations, syncope, tachycardia. GI:
abdominal pain, gingivitis, nausea, stomatitis.

tiagabine (tye-a-ga-been) GU: dysmenorrhea, dysuria, metrorrhagia, uri-
Gabitril nary incontinence. Derm: alopecia, dry skin,

rash, sweating. Metab: weight gain, weight loss.Classification
MS: arthralgia, neck pain. Neuro: ataxia, trem-Therapeutic: anticonvulsants
ors. Misc: allergic reactions, chills, lymphade-

Pregnancy Category C nopathy.

InteractionsIndications
Drug-Drug: Carbamazepine, phenytoin,Adjunctive treatment of partial seizures.
primidone, and phenobarbital induce me-

Action tabolism and � blood levels; although concur-
Enhances the activity of gamma-aminobutyric rent therapy is usually necessary, adjustments
acid, an inhibitory neurotransmitter. Thera- may be required when altering regimens.
peutic Effects: Decreased frequency of

Route/Dosageseizures.
PO (Adults >18 yr): 4 mg once daily initially

Pharmacokinetics for 1 wk; may increase by 4–8 mg/day at weekly
Absorption: 90% absorbed following oral ad- intervals, up to 56 mg/day in 2–4 divided doses.
ministration. PO (Children 12–18 yr): 4 mg once daily ini-
Distribution: Unknown. tially for 1 wk; may increase by 4 mg/day after 1
Protein Binding: 96%. wk, then may increase by 4–8 mg/day at weeklyMetabolism and Excretion: Mostly metabo- intervals, up to 32 mg/day in 2–4 divided doses.lized by the liver; 2% excreted unchanged in

Availabilityurine.
Tablets: 2 mg, 4 mg, 12 mg, 16 mg, 20 mg.Half-life: Without enzyme-inducing antiepi- Tleptic drugs—7–9 hr; with enzyme-inducing
NURSING IMPLICATIONSantiepileptic drugs—4–7 hr.

AssessmentTIME/ACTION PROFILE (blood levels)
● Assess location, duration, and characteristics

ROUTE ONSET PEAK DURATION of seizure activity.
● Assess mental status. May cause impairedPO unknown 45 min unknown

concentration, speech or language problems,
Contraindications/Precautions confusion, fatigue, and drowsiness. Symp-
Contraindicated in: Hypersensitivity. toms may decrease with dose reduction or
Use Cautiously in: Hepatic impairment (de- discontinuation.
creased dose/increased interval may be neces-

● Toxicity and Overdose: Therapeutic se-
sary); Patients receiving concurrent non–en- rum levels have not been determined. How-
zyme-inducing antiepileptic drug therapy such ever, levels may be monitored prior to and
as valproates (may require lower doses and/or following changes in the therapeutic regimen.
slower titration); Using tiagabine for off-label

Potential Nursing Diagnosesuses or other conditions leading to increased
Risk for injury (Side Effects)levels (may � risk of new onset seizures); OB,

Pedi: Pregnancy, lactation, or children <12 yr Implementation
(safety not established). ● Do not confuse tiagabine with tizanidine.

● PO: Administer with food.Adverse Reactions/Side Effects
● Tiagabine should be discontinued gradually.CNS: dizziness, drowsiness, nervousness,

Abrupt discontinuation may cause increase inweakness, cognitive impairment, confusion, dif-
ficulty concentrating, hallucinations, headache, seizure frequency.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching siella, Serratia marcescens. Active against
● Instruct patient to take medication as direct- some anaerobic bacteria, including bac-

ed. Take missed doses as soon as possible teroides.
unless almost time for next dose. Do not dou- Pharmacokinetics
ble doses. Do not discontinue abruptly; may Absorption: IV administration resultsin com-
cause increase in frequency of seizures. plete bioavailability.

● Advise patient to notify health care profes- Distribution: Widely distributed. Enters CSF
sional immediately if frequency of seizures in- well when meninges are inflamed. Crosses the
creases. placenta; enters breast milk in low concen-

● May cause dizziness. Caution patient to avoid trations.
driving or activities requiring alertness until Metabolism and Excretion: 10% of ticarcillin
response to medication is known. Do not re- is metabolized by the liver; 90% excreted un-
sume driving until physician gives clearance changed by the kidneys. Clavulanate is metabo-
based on control of seizure disorder. lized by the liver.

● Advise patient to notify health care profes- Half-life: Ticarcillin—1.1 hr (increased in
sional if pregnancy is planned or suspected renal impairment); clavulanate—1.1 hr.
or if patient intends to breastfeed or is breast-
feeding. TIME/ACTION PROFILE (blood levels)

● Instruct patient to notify health care profes-
ROUTE ONSET PEAK DURATIONsional of medication regimen prior to treat-

ment or surgery. IV rapid end of in- 4–6 hr
fusion● Advise patient to carry identification describ-

ing disease process and medication regimen
Contraindications/Precautionsat all times.
Contraindicated in: Hypersensitivity to peni-

Evaluation/Desired Outcomes cillins (cross-sensitivity with cephalosporins
● Decrease in the frequency or cessation of may occur).

seizures. Use Cautiously in: Renal impairment (dose
reduction and/or increased interval required if
CCr <60 ml/min); Congestive heart failure (dueticarcillin/clavulanate to high sodium content); Pedi: Children <3 mo

(tye-kar-sil-in/klav-yoo-la-nate) (safety and effectiveness not established); OB,
Timentin Lactation: Safety not established.
Classification Adverse Reactions/Side Effects
Therapeutic: anti-infectives CNS: SEIZURES (high doses), confusion, lethargy.
Pharmacologic: extended spectrum peni- CV: CHF, arrhythmias. GI: PSEUDOMEMBRANOUS COLI-
cillins TIS, diarrhea, nausea. GU: hematuria (children

only). Derm: rashes, urticaria. F and E: hypo-Pregnancy Category B
kalemia, hypernatremia. Hemat: bleeding,
blood dyscrasias, increased bleeding time. Lo-Indications
cal: phlebitis. Metab: metabolic alkalosis.Treatment of: Skin and skin structure infections,
Misc: hypersensitivity reactions including ANA-Bone and joint infections, Septicemia, Lower
PHYLAXIS, superinfection.respiratory tract infections, Intra-abdominal,

gynecologic, and urinary tract infections. Interactions
Drug-Drug: Probenecid � renal excretionAction
and � blood levels.Binds to bacterial cell wall membrane, causing

cell death. Addition of clavulanate enhances re- Route/Dosage
sistance to beta-lactamase, an enzyme that can Ticarcillin/clavulanate contains 4.51–6 mEq so-
inactivate penicillins. Therapeutic Effects: dium/g and 0.15 mEq potassium/g of ticarcillin/
Bactericidal action. Spectrum: Similar to peni- clavulanate. 3 g ticarcillin plus 100 mg clavula-
cillin but extended to include several gram-neg- nate labeled as 3.1 g combined potency. Dosing
ative aerobic pathogens, notably: Pseudomonas is based on ticarcillin component.
aeruginosa, Escherichia coli, Citrobacter, En- IV (Adults and Children >16 yr): 3 g ticar-
terobacter, Haemophilus influenzae, Kleb- cillin q 4–6 hr.
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IV (Children 3 mo–16 yr): <60 kg –Mild to ● May cause hypernatremia and hypokalemia
moderate infection: 50 mg ticarcillin/kg q 6 hr; with high doses.
severe infection: 50 mg ticarcillin/kg q 4 hr. Potential Nursing Diagnoses
≥60 kg –Mild to moderate infection: 3 g ticarcil- Risk for infection (Indications, Side Effects)
lin q 6 hr; severe infection: 3 g ticarcillin q 4 hr.

ImplementationRenal Impairment
IV AdministrationIV (Adults): Give loading dose of 3 g ticarcillin

● IV: Change IV sites every 48 hr to prevent× 1 dose, followed by maintenance dose based
phlebitison CCr. CCr 30–60 ml/min—2 g ticarcillin q 4

● Intermittent Infusion: Diluent: Add 13hr; 10–30 ml/min—2 g ticarcillin q 8 hr; CCr
ml of sterile water for injection or 0.9% NaCl<10 ml/min—2 g ticarcillin q 12 hr; CCr <10
for injection to each 3.1-g vial, to provide aml/min with hepatic dysfunction—2 g ticar-
concentration of ticarcillin 200 mg/ml andcillin q 24 hr; Peritoneal dialysis—3 g ticarcil-
clavulanic acid 6.7 mg/ml. Further dilute inlin q 12 hr; Hemodialysis—2 g ticarcillin q 12
0.9% NaCl, D5W, or LR to achieve a concen-hr supplemented with 3 g ticarcillin after each
tration of 10–100 mg/ml. Reconstituted vialsdialysis session.
stable for 24 hr at room temperature or 72 hrAvailability if refrigerated. Infusion is stable for 24 hr atPowder for injection: 3.1-g vials, 31-g vials. room temperature. If refrigerated, infusion isPremixed infusion: 3.1 g/100 ml. stable for 3 days (diluted in D5W) or 7 days
(if diluted in 0.9% NaCl or LR). Concentra-NURSING IMPLICATIONS
tion: 10–100 mg/ml. Rate: Infuse over 30

Assessment min.
● Assess patient for infection (vital signs; ap- ● Y-Site Compatibility: allopurinol, amifos-

pearance of wound, sputum, urine, and stool; tine, amikacin, anidulafungin, atropine, az-
WBC) at beginning of and throughout treonam, bivalirudin, bumetanide, cefazolin,
therapy. cefepime, cefotaxime, cefoxitin, ceftazidime,

● Obtain a history before initiating therapy to ceftizoxime, ceftriaxone, cefuroxime, chlor- T
determine use of and reactions to penicillins amphenicol, cimetidine, clindamycin, cyclo-
or cephalosporins. Persons with a negative phosphamide, cyclosporine, dexamethasone
history of penicillin sensitivity may still have sodium phosphate, dexmedetomidine, digox-
an allergic response. in, diltiazem, diphenhydramine, docetaxel,

● Obtain specimens for culture and sensitivity dopamine, doxorubicin liposome, doxycy-
before initiating therapy. First dose may be cline, enalaprilat, epinephrine, esmolol, eto-
given before receiving results. poside phosphate, famotidine, fenoldopam,

● Observe patient for signs and symptoms of filgrastim, fluconazole, furosemide, gemcita-
anaphylaxis (rash, pruritus, laryngeal edema, bine, gentamicin, granisetron, heparin, hy-
wheezing). Discontinue drug and notify phy- drocortisone sodium succinate, hydromor-
sician immediately if these problems occur. phone, imipenem/cilastatin, insulin,
Keep epinephrine, an antihistamine, and re- isoproterenol, labetalol, levofloxacin, lido-
suscitation equipment close by in case of ana- caine, linezolid, lorazepam, melphalan, me-
phylactic reaction. peridine, methylprednisolone sodium succi-

● Lab Test Considerations: Evaluate renal nate, metoclopramide, metoprolol,
and hepatic function, CBC, serum potassium, metronidazole, milrinone, morphine, nitro-
and bleeding times prior to and routinely glycerin, nitroprusside, norepinephrine, on-
throughout therapy. dansetron, palonosetron, pantoprazole, pem-

● May cause false-positive urine protein testing etrexed, penicillin G potassium,
and increased BUN, creatinine, AST, ALT, se- perphenazine, phenylephrine, procainamide,
rum bilirubin, alkaline phosphatase, LDH, propofol, propranolol, ranitidine, remifen-
and uric acid levels. May also cause � bleed- tanil, sargramostim, sodium bicarbonate,
ing time. tacrolimus, teniposide, theophylline, thiote-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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pa, tirofiban, tobramycin, vasopressin, Distribution: Unknown.
verapamil, vinorelbine, voriconazole. Protein Binding: 98%.

● Y-Site Incompatibility: acyclovir, ampho- Metabolism and Excretion: Extensively me-
tericin B cholesteryl sulfate, azithromycin, tabolized by the liver; minimal excretion of un-
caspofungin, diazepam, dobutamine, drotre- changed drug by the kidneys.
cogin, erythromycin, ganciclovir, haloperi- Half-life: Single dose—12.6 hr; multiple dos-
dol, hydroxyzine, lansoprazole, phenytoin, ing—4–5 days.
promethazine, protamine, quinupristin/dal-
fopristin, trimethoprim/sulfamethoxazole If TIME/ACTION PROFILE (effect on platelet
aminoglycosides and penicillins must be ad- function)
ministered concurrently, administer in sepa-

ROUTE ONSET PEAK DURATIONrate sites at least 1 hr apart.
PO within 4 days 8–11 days 2 wkPatient/Family Teaching

● Advise patient to report signs of superinfec-
Contraindications/Precautionstion (black, furry overgrowth on the tongue;
Contraindicated in: Hypersensitivity; Bleedingvaginal itching or discharge; loose or foul-
disorders; Active bleeding; Severe liver disease.smelling stools) and allergy.
Use Cautiously in: Risk of bleeding (trauma,● Caution patient to notify health care profes-

sional if fever and diarrhea occur, especially surgery, history of ulcer disease); Renal or he-
if stool contains blood, pus, or mucus. Advise patic impairment (dosage adjustments may be
patient not to treat diarrhea without consult- necessary); Geri: Appears on Beers list. Geriat-
ing health care professional. May occur up to ric patients have increased sensitivity to ticlopi-
several weeks after discontinuation of medi- dine; Pregnancy, lactation, or children <18 yr
cation. (safety not established).

Evaluation/Desired Outcomes Adverse Reactions/Side Effects
● Resolution of the signs and symptoms of in- CNS: dizziness, headache, weakness. EENT: ep-

fection. Length of time for complete resolu- istaxis, tinnitus. GI: diarrhea, abnormal livertion depends on the organism and site of in-
function tests, anorexia, GI fullness, GI pain,fection.
nausea, vomiting. GU: hematuria. Derm:
rashes, ecchymoses, pruritus, urticaria. He-
mat: AGRANULOCYTOSIS, APLASTIC ANEMIA, INTRACEREBRALticlopidine (tye-cloe-pi-deen)
BLEEDING, NEUTROPENIA, bleeding, thrombocytope-Ticlid
nia. Metab: hypercholesterolemia, hypertri-

Classification glyceridemia.Therapeutic: antiplatelet agents
Pharmacologic: platelet aggregation in- Interactions
hibitors Drug-Drug: Aspirin potentiates the effect of ti-

clopidine on platelets (concurrent use not rec-Pregnancy Category B
ommended). Increased risk of bleeding with
heparins, warfarin, tirofiban, eptifibatide,Indications
clopidogrel, or thrombolytic agents. Cime-Prevention of stroke in patients who have had a
tidine decreases metabolism of ticlopidine andcompleted thrombotic stroke or precursors to
may increase the risk of toxicity. Ticlopidine de-stroke and are unable to tolerate aspirin. Unla-
creases metabolism of theophylline and in-beled uses: Prevention of early restenosis in
creases the risk of toxicity.intracoronary stents.
Drug-Food: Absorption of ticlopidine is in-Action
creased by taking with food.Inhibits platelet aggregation by altering the func-

tion of platelet membranes. Prolongs bleeding Route/Dosage
time. Therapeutic Effects: Decreased inci- PO (Adults): 250 mg bid with food.
dence of stroke in high-risk patients.

Availability
Pharmacokinetics Tablets: 250 mg.
Absorption: >80% absorbed after oral admin-
istration.
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NURSING IMPLICATIONS sistent diarrhea, skin rash, jaundice, dark-
colored urine, or light-colored stools occur.Assessment

● Advise patient to notify health care profes-
● Assess patient for symptoms of stroke period- sional of medication regimen before treat-

ically throughout therapy. ment or surgery. Medication may need to be
● Lab Test Considerations: Monitor bleed- discontinued 10–14 days before surgery.

ing time throughout therapy. Prolonged
● Emphasize the importance of routine lab tests

bleeding time (2–5 times the normal limit), during the first 3 mo of therapy to monitor for
which is time- and dose-dependent, is ex- side effects.
pected.

Evaluation/Desired Outcomes
● Monitor CBC with differential and platelet

● Prevention of stroke.count every 2 wk from the 2nd wk to the end
of the 3rd mo of therapy; more frequently if
absolute neutrophil count (ANC) is declining tigecycline (tye-gi-sye-kleen)or <30% of baseline. If neutropenia occurs, Tygacilticlopidine should be discontinued. Neutro-
phil counts usually return to normal within Classification

Therapeutic: anti-infectives1–3 wk of discontinuation of therapy. After
Pharmacologic:the first 3 mo of therapy, CBCs need to be ob-

tained only for patients with signs and symp- Pregnancy Category D
toms of infection.

● May cause thrombocytopenia, usually within Indications3–12 wk of initiation of therapy. If platelet
Complicated skin/skin structure infections orcount is <80,000/mm3, discontinue ticlo-
complicated intra-abdominal infections causedpidine.
by susceptible bacteria.

● May cause increased serum total cholesterol
Actionand triglyceride levels. Levels usually increase
Inhibits bacterial protein synthesis by binding to8–10% within the first mo and persist at that
the 30S ribosomal subunit. Therapeutic Ef-level. T
fects: Resolution of infection. Spectrum: Ac-● May cause elevated alkaline phosphatase,
tive against the following Gram-positive bacte-bilirubin, AST, and ALT levels during the first
ria: Enterococcus faecalis (vancomycin-4 mo of therapy.
susceptible strains only), Staphylococcus● Toxicity and Overdose: Prolonged bleed-
aureus Streptococcus agalactiae Streptococ-ing time is normalized within 2 hr after ad-
cus anginosus and Streptococcus pyogenes.ministration of IV methylprednisolone. May
Also active against these Gram-positive organ-also use platelet transfusions to reverse ef-
isms: Citrobacter freundii Enterobacter cloa-fects of ticlopidine on bleeding time.
cae Escherichia coli Klebsiella oxytoca andPotential Nursing Diagnoses Klebsiella pneumoniae. Additionally activeRisk for injury (Indications, Side Effects) against the following anaerobes: Bacteroides

Implementation fragilis Bacteroides thetaiotaomicron Bac-
● PO: Administer with food or immediately af- teroides uniformis Bacteroides vulgatus

ter eating to minimize GI discomfort and in- Clostridium perfringens and Peptostrepto-
crease absorption. coccus micros.

Patient/Family Teaching Pharmacokinetics
● Instruct patient to take medication exactly as Absorption: IV administration results in com-

directed. Missed doses should be taken as plete bioavailability.
soon as possible unless almost time for next Distribution: Widely distributed with good
dose; do not double doses. penetration into gall bladder, lung and colon;

● Advise patient to notify health care profes- crosses the placenta.
sional promptly if fever, chills, sore throat, Metabolism and Excretion: Minimal metabo-
unusual bleeding or bruising, severe or per- lism; primary route of elimination is biliary/fe-

� = Canadian drug name.
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cal excretion of unchanged drug and metabo- ● Before initiating therapy, obtain a history of
tetracycline hypersensitivity; may also have anlites (59%), 33% renal (22% unchanged).
allergic response to tigecycline.Half-life: 27.1 hr (after one dose); 42.4 hr af-

● Lab Test Considerations: May cause ane-ter multiple doses.
mia, leukocytosis, and thrombocythemia.

TIME/ACTION PROFILE (blood levels)
● May cause � serum alkaline phosphatase,

amylase, bilirubin, LDH, AST, and ALT.
ROUTE ONSET PEAK DURATION

● May cause hyperglycemia, hypokalemia,
IV rapid end of in- 12 hr hypoproteinemia, hypocalcemia, hyponatre-

fusion mia and � BUN level.

Contraindications/Precautions Potential Nursing Diagnoses
Risk for infection (Indications)Contraindicated in: Hypersensitivity; Pedi:

Children <18 yr. Implementation
Use Cautiously in: Complicated intra-abdomi- IV Administration
nal infections due to perforation; Severe hepatic

● Intermittent Infusion: Diluent: Reconsti-impairment (reduced maintenance dose rec-
tute each vial with 5.3 mL of 0.9% NaCl orommended); Geri: Older patients may be more
D5W to achieve a concentration of 10 mg/mL.sensitive to adverse effects; OB: Use in pregnan- Dilute further in 100 ml of D5W or 0.9%cy only when potential maternal benefit out- NaCl. Reconstituted solution should be yellowweighs fetal risk; use cautiously during lac- to orange in color. Infusion is stable for up to

tation. 6 hr at room temperature or for up to 24 hr if
Adverse Reactions/Side Effects refrigerated. Concentration: Final concen-
CNS: somnolence. CV: changes in heart rate, va- tration of infusion should be ≤1 mg/ml.
sodilation. GI: PSEUDOMEMBRANOUS COLITIS, nausea, Rate: Infuse over 30–60 min. Flush line be-
vomiting, altered taste, anorexia, dry mouth, fore and after infusion with 0.9% NaCl or

D5W.jaundice. GU: � creatinine. Endo: hyperglyce-
● Y-Site Compatibility: amikacin, azithromy-mia. F and E: hypocalcemia, hyponatremia. Lo-

cin, aztreonam, cefepime, cefotaxime, cefta-cal: injection site reactions. Misc: allergic reac-
zidime, ceftriaxone, cimetidine, ciprofloxa-tions.
cin, dobutamine, dopamine, epinephrine,Interactions ertapenem, fluconazole, gentamicin, halo-Drug-Drug: May � the effectiveness of hor- peridol, heparin, imipenem/cilastatin, line-monal contraceptives. Effects on warfarin zolid, lidocaine, metoclopramide, piperacil-

are unknown (monitoring recommended). lin/tazobactam, potassium chloride,
Route/Dosage propofol, ranitidine, theophylline, tobramy-
IV (Adults >18 yr): 100 mg initially, then 50 cin, vancomycin.
mg every 12 hr for 5–14 days. ● Y-Site Incompatibility: amphotericin B, di-

azepam, methylprednisolone sodium succi-Hepatic Impairment
nate, voriconazole.IV (Adults >18 yr): Child Pugh C—100 mg

initially, then 25 mg every 12 hr. Patient/Family Teaching
● Advise patient that full course of therapyAvailability

should be completed, even if feeling better.Lyophilized powder for reconstitution: 50
Skipping doses or not completing full coursemg/5-ml vial.
of therapy may result in decreased effective-
ness and increased risk of bacterial resis-NURSING IMPLICATIONS
tance.

Assessment ● Advise female patient to use a nonhormonal
● Assess patient for infection (vital signs; ap- method of contraception while taking tigecy-

pearance of wound, sputum, urine, and stool; cline and until next menstrual period.
WBC) at beginning of and throughout ● Instruct patient to notify health care profes-
therapy. sional if fever and diarrhea develop, especial-

● Obtain specimens for culture and sensitivity ly if stool contains blood, pus, or mucus. Ad-
before initiating therapy. First dose may be vise patient not to treat diarrhea without
given before receiving results. consulting health care professional.

Copyright © 2008 by F.A. Davis



timolol 1179

Contraindications/Precautions● Advise patient to report the signs of superin-
Contraindicated in: Uncompensated CHF;fection (black, furry overgrowth on the
Pulmonary edema; Cardiogenic shock; Brady-tongue, vaginal itching or discharge, loose or
cardia or heart block.foul-smelling stools). Skin rash, pruritus, and
Use Cautiously in: Renal impairment; Hepaticurticaria should also be reported.
impairment; Geriatric patients (increased sensi-

Evaluation/Desired Outcomes tivity to beta blockers; initial dosage reduction
● Resolution of signs and symptoms of in- recommended, consider age related decrease

fection. in body mass, renal/hepatic/cardiac function);
Pulmonary disease (including asthma); Diabe-
tes mellitus (may mask signs of hypoglycemia);timolol† (tim-oh-lole) Thyrotoxicosis (may mask symptoms); Patients

�Apo-Timol, Blocadren, �Novo- with a history of severe allergic reactions (inten-
Timol sity of reactions may be increased); Pregnancy,

lactation, or children (safety not established; allClassification
agents cross the placenta and may cause fetal/Therapeutic: antihypertensives, vascular
neonatal bradycardia, hypotension, hypoglyce-headache suppressants

Pharmacologic: beta blockers mia, or respiratory depression).

Adverse Reactions/Side EffectsPregnancy Category C
CNS: fatigue, weakness, anxiety, depression,†For ophthalmic use, see Appendix C
dizziness, drowsiness, insomnia, memory loss,
mental status changes, nervousness, night-

Indications mares. EENT: blurred vision, dry eyes, nasal
Hypertension (alone or with other agents). Pre- stuffiness. Resp: bronchospasm, wheezing. CV:
vention of MI. Prevention of migraine head- ARRHYTHMIAS, BRADYCARDIA, CHF, PULMONARY EDEMA, or-
aches. Unlabeled uses: Ventricular arrhyth- thostatic hypotension, peripheral vasoconstric-
mias. Essential tremor. Anxiety. tion. GI: constipation, diarrhea, nausea. GU:

erectile dysfunction, decreased libido. Derm:Action
itching, rashes. Endo: hyperglycemia, hypogly- TBlocks stimulation of beta1(myocardial)- and
cemia. MS: arthralgia, back pain, musclebeta2(pulmonary, vascular, and uterine)-adren-
cramps. Neuro: paresthesia. Misc: ANAPHYLAXISergic receptor sites. Therapeutic Effects: De- (rare).

creased heart rate and blood pressure. Preven-
Interactionstion of MI. Decreased frequency of migraine
Drug-Drug: General anesthesia, IV phe-headache.
nytoin, and verapamil may � myocardial de-

Pharmacokinetics pression. � bradycardia may occur with di-
Absorption: Well absorbed after oral adminis- goxin. �hypotension may occur with other
tration. antihypertensives, acute ingestion of
Distribution: Enters breast milk. alcohol, or nitrates. Concurrent use with am-

phetamines, cocaine, ephedrine, epineph-Metabolism and Excretion: Extensively me-
rine, norepinephrine, phenylephrine, ortabolized by the liver.
pseudoephedrine may result in unopposedHalf-life: 3–4 hr.
alpha-adrenergic stimulation (excessive hyper-

TIME/ACTION PROFILE (cardiovascular tension, bradycardia). Concurrent thyroid ad-
effects) ministration may � effectiveness. May alter the

effectiveness of insulins or oral antidiabetics
ROUTE ONSET PEAK DURATION (dosage adjustments may be necessary). May
PO unknown 1–2 hr* 12–24 hr �effectiveness of bronchodilators and the-

ophylline. May�beneficial cardiovascular ef-*After single dose, full effect is not seen until several
fects of dopamine or dobutamine. Use cau-weeks of therapy
tiously within 14 days of MAO inhibitor
therapy (may result in hypertension). Cimeti-

� = Canadian drug name.
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dine may � toxicity. Concurrent NSAIDs may medication and notify physician or other
health care professional.� antihypertensive action.

● May be administered with food or on an emp-Route/Dosage
ty stomach.PO (Adults): Antihypertensive—10 mg

● Tablets may be crushed and mixed with food.twice daily initially; may be increased q 7 days as
Patient/Family Teachingneeded (usual maintenance dose is 10–20 mg
● Instruct patient to take medication as direct-twice daily; up to 60 mg/day). Prevention of

ed, at the same time each day, even if feelingMI—10 mg twice daily, starting 1–4 wk after
well; do not skip or double up on missedMI. Prevention of vascular headache—10 mg
doses. Take missed doses as soon as possibletwice daily initially, may be given as a single daily
up to 4 hr before next dose. Abrupt withdraw-dose; may be increased up to 10 mg in the
al may precipitate life-threatening arrhyth-morning and 20 mg in the evening.
mias, hypertension, or myocardial ischemia.

Availability (generic available)
● Advise patient to make sure that enough med-

Tablets: 5 mg, 10 mg, 20 mg. ication is available for weekends, holidays,
and vacations. A written prescription may be

NURSING IMPLICATIONS kept in wallet in case of emergency.
● Teach patient and family how to check pulseAssessment

daily and blood pressure biweekly. Advise pa-
● Monitor blood pressure and pulse frequently

tient to hold dose and contact health careduring dose adjustment period and periodi-
professional if pulse is <50 bpm or bloodcally during therapy. Assess for orthostatic
pressure changes significantly.hypotension when assisting patient up from

● May cause drowsiness or dizziness. Cautionsupine position.
patients to avoid driving or other activities

● Monitor intake and output ratios and daily that require alertness until response to theweight. Assess patient routinely for evidence drug is known.
of fluid overload (peripheral edema, dys-

● Advise patients to change positions slowly to
pnea, rales/crackles, fatigue, weight gain, minimize orthostatic hypotension, especially
jugular venous distention). during initiation of therapy or when dose is

● Hypertension: Monitor frequency of pre- increased.
scription refills to determine adherence.

● Caution patient that this medication may in-
● Vascular Headache Prophylaxis: Assess crease sensitivity to cold.

frequency, severity, characteristics, and loca- ● Instruct patient to consult health care profes-
tion of vascular headaches periodically dur- sional before taking any OTC medications or
ing therapy. herbal products, especially cold prepara-

● Lab Test Considerations: May cause � tions, concurrently with this medication.
BUN, serum lipoprotein, potassium, triglycer- ● Patients with diabetes should closely monitor
ide, and uric acid levels. blood glucose, especially if weakness, mal-

● May cause � ANA titers. aise, irritability, or fatigue occurs. Medication
● May cause � in blood glucose levels. may mask tachycardia and increased blood
● Toxicity and Overdose: Monitor patients pressure as signs of hypoglycemia, but diz-

receiving beta blockers for signs of overdose ziness and sweating may still occur.
● Advise patient to notify health care profes-(bradycardia, severe dizziness or fainting, se-

sional if slow pulse, difficulty breathing,vere drowsiness, dyspnea, bluish fingernails
wheezing, cold hands and feet, dizziness,or palms, seizures). Notify physician or other
confusion, depression, rash, fever, sorehealth care provider immediately if these
throat, unusual bleeding, or bruising occurs.signs occur: Glucagon has been used to treat

● Instruct patient to inform health care profes-bradycardia and hypotension.
sional of medication regimen before treat-Potential Nursing Diagnoses ment or surgery.

Decreased cardiac output (Side Effects)
● Advise patient to carry identification describ-

Noncompliance (Patient/Family Teaching) ing disease process and medication regimen
Implementation at all times.
● PO: Take apical pulse before administering. ● Hypertension: Reinforce the need to con-

If <50 bpm or if arrhythmia occurs, withhold tinue additional therapies for hypertension
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(weight loss, sodium restriction, stress re- Use Cautiously in: CNS pathology; History of
duction, regular exercise, moderation of al- blood dyscrasia; Hemodialysis (removes signifi-
cohol consumption, and smoking cessation). cant amount of tinidazole; supplement post-di-
Medication controls but does not cure hyper- alysis with additional 50% of dose); Hepatic im-
tension. pairment; Unrecognized candidiasis (requires

● Vascular Headache Prophylaxis: Caution concurrent antifungal therapy); Children youn-
patient that sharing this medication may be ger than 3 yr (safety not established).
dangerous. Adverse Reactions/Side Effects

Evaluation/Desired Outcomes CNS: dizziness, headache, malaise. GI: consti-
● Decrease in blood pressure. pation, dyspepsia, metallic/bitter taste, vomit-
● Prevention of MI. ing. Hemat: transient leukopenia/neutropenia.
● Prevention of vascular headaches.

Interactions
Drug-Drug: � risk of bleeding with
warfarin. Disulfiram-like reaction may occurtinidazole (ti-nid-a-zole)
with alcohol or propylene glycol; disulfi-Tindamax
ram should be avoided for at least 2 weeks be-

Classification fore tinidazole. May � level of lithium, cy-
Therapeutic: antiprotozoals closporine, tacrolimus, fluorouracil, andPharmacologic: imidazoles

intravenous fosphenytoin (observe/monitor
for toxicity if administered concurrently).Pregnancy Category C
Drugs that induce to CYP450 liver enzyme
system (phenobarbital, rifampin, phe-Indications
nytoin or fosphenytoin) may � levels and ef-Bacterial vaginosis. Trichamoniasis. Giardiasis.
fectiveness. Drugs that inhibit to CYP450Amebiasis.
liver enzyme system (cimetidine or keto-Action
conazole) may � levels. OxytetracyclineInteraction with protozoa results in release of a
may � effectiveness. Absorption is � by cho-free nitro radical that has antiprotozoal activity.
lestyramine; separate dosing. TTherapeutic Effects: Resolution of protozoal

infections. Spectrum: Active against Tricha- Route/Dosage
monas vaginalis, Giardia duodenalis (also PO (Adults): Bacterial vaginosis—1 g for 5
known as Giardia lamblia ), and Entamoeba days; Trichamoniasis and Giardiasis—2 g
histolytica. single dose; Intestinal amebiasis—2 g/day for

3 days; Amebic liver abscess—2 g/day for 3–5Pharmacokinetics
days.Absorption: Rapidly and completely absorbed
PO (Children older than 3 yr): Giardia-following oral administration.
sis—50 mg/kg (up to 2 g) single dose; Intesti-Distribution: Extensively distributed; crosses
nal amebiasis—50 mg/kg/day for 3 days;placenta and blood-brain barrier, enters breast
Amebic liver abscess—50 mg/kg/day for 3–5milk.
days.Metabolism and Excretion: Mostly metabo-

lized (CYP3A4 enzyme system); 20–25% excret- Availability
ed unchanged in urine, 12% excreted in feces. Tablets: 250 mg, 500 mg.
Half-life: 12–14 hr.

NURSING IMPLICATIONSTIME/ACTION PROFILE (blood levels)

AssessmentROUTE ONSET PEAK DURATION
● Assess patient for symptoms of infection (dis-PO rapid 2 hr 24 hr

charge, itching) prior to and during therapy.
● Monitor neurologic status during and after IVContraindications/Precautions

infusions. Inform health care professional ifContraindicated in: Hypersensitivity; cross
numbness, paresthesia, weakness, ataxia, orsensitivity with other imidazoles may occur; First

trimester of pregnancy; Lactation. convulsions occur.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes● Giardiasis: Monitor three stool samples tak-
● Resolution of signs and symptoms of in-en several days apart, beginning 3–4 wk after

fection.treatment.
● Lab Test Considerations: May cause tran-

sient leukopenia and neutropenia. Monitor tinzaparin, See HEPARINS (LOW
total and differential leukocyte counts if re- MOLECULAR WEIGHT).
treatment is necessary.

● May interfere with certain tests of serum
tioconazole, See ANTIFUNGALSchemistry values such as AST, ALT, LDH, tri-
(VAGINAL).glycerides, and glucose hexokinase.

Potential Nursing Diagnoses
Risk for infection (Indications)
Diarrhea (Indications) tiotropium

(tye-o-trope-ee-yum)Implementation
Spiriva● Symptoms of known or previously unrecog-

nized candidiasis may become worsen during Classification
therapy and require treatment with an anti- Therapeutic: bronchodilators
fungal agent. Pharmacologic: anticholinergics

● PO: Administer with food to decrease GI up-
Pregnancy Category Cset. May be crushed and prepared as a sus-

pension in cherry syrup by pharmacist for pa-
Indicationstients unable to swallow tablets. Shake well
Long term maintenance treatment of broncho-before administering.
spasm due to COPD.Patient/Family Teaching
Action● Instruct patient to take medication as direct-
Acts an anticholinergic by selectively and revers-ed, even if feeling better. Do not skip doses or
ibly inhibiting M3 receptors in smooth muscle ofdouble up on missed doses. If a dose is
airways. Therapeutic Effects: Decreased inci-missed, take as soon as remembered if not al-
dence and severity of bronchospasm.most time for next dose.

● Advise patients treated for trichomoniasis that Pharmacokinetics
sexual partners may be asymptomatic Absorption: 19.5% absorbed following inha-
sources of reinfection and should be treated lation.
concurrently. Patient should also refrain Distribution: Extensive tissue distribution; due

to route of administration � concentrationsfrom intercourse or use a condom to prevent
occur in lung.reinfection.
Metabolism and Excretion: 74% excreted● Caution patient to avoid intake of alcoholic
unchanged in urine; 25% of absorbed drug isbeverages or preparations containing alcohol
metabolized.during and for at least 3 days after treatment
Half-life: 5–6 days.with tinidazole. May cause a disulfiram-like

reaction (flushing, nausea, vomiting, head- TIME/ACTION PROFILE (bronchodilation)
ache, abdominal cramps).

● May cause dizziness or drowsiness. Caution ROUTE ONSET PEAK DURATION
patient to avoid driving or other activities re-

inhaln rapid 5 min 24 hr
quiring alertness until response to medica-
tion is known. Contraindications/Precautions

● Inform patient that medication may cause an Contraindicated in: Hypersensitivity to tiotro-
unpleasant metallic taste. pium, atropine of their derivatives; Concurrent

● Advise patient not to take Rx, OTC, or herbal ipratropium.
products without consulting health care pro- Use Cautiously in: Angle-closure glaucoma,
fessional. prostatic hyperplasia, bladder neck obstruction

● Advise patient to inform health care profes- (may worsen condition); CCr ≤50 ml/min
sional if pregnancy is suspected before taking (monitor closely); Pregnancy, lactation or chil-
this medication. dren (safety not established).
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Adverse Reactions/Side Effects move immediately before use or effectiveness
EENT: glaucoma. Resp: paradoxical broncho- of capsules is reduced. Tear blister strip care-
spasm. CV: � heart rate. GI: dry mouth, consti- fully to expose only one capsule at a time. Dis-

card capsules that are inadvertently exposedpation. GU: urinary difficulty, urinary retention.
to air. Spiriva should be administered onlyMisc: hypersensitivity reactions including AN-
via the Handihaler and the Handihaler shouldGIOEDEMA.
not be used with other medications. WhenInteractions
disposing of capsule, tiny amount of powderDrug-Drug: Should not be used concurrently left in capsule is normal.with ipratropium due to risk of additive anti-

● Advise patient that rinsing mouth after usingcholinergic effects. inhaler, good oral hygiene, and sugarless
Route/Dosage gum or candy may minimize dry mouth; usu-
Inhaln (Adults): 18 mcg once daily. ally resolves with continued treatment.

● Advise patient to notify health care profes-Availability
sional immediately if signs of glaucoma (eyeDry powder capsules for inhalation: 18
pain or discomfort, blurred vision, visualmcg. Cost: $134.99/30 capsules.
halos or colored images in association with
red eyes from conjunctival congestion andNURSING IMPLICATIONS
corneal edema) occur.

Assessment ● Caution patient to avoid spraying medication
● Inhaln: Assess respiratory status (rate, in eyes; may cause blurring of vision and pu-

breath sounds, degree of dyspnea, pulse) be- pil dilation.
fore administration and at peak of medica- ● Advise patient to inform health care profes-
tion. Consult physician or other health care sional if pregnancy is planned or suspected
professional about alternative medication if or if breastfeeding.

● Advise patient to consult health care profes-severe bronchospasm is present; onset of ac-
sional before taking any Rx/OTC/herbaltion is too slow for patients in acute distress.
products, including eye drops.If paradoxical bronchospasm (wheezing) oc-

curs, withhold medication and notify physi- Evaluation/Desired Outcomes Tcian or other health care professional imme-
● Decreased dyspnea.

diately.
● Improved breath sounds.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

tipranavir (ti-pran-a-veer)Risk for activity intolerance (Indications)
AptivusImplementation

Inhaln: See Appendix D for administration of Classification
Therapeutic: antiretroviralsinhalation medications.
Pharmacologic: protease inhibitorsPatient/Family Teaching

● Instruct patient to take medication as direct- Pregnancy Category C
ed. Capsules are for inhalation only and must
not be swallowed. Take missed doses as soon Indications
as remembered unless almost time for the Advanced HIV disease resistant to other anti-HIV
next dose; space remaining doses evenly dur- therapies (must be used with ritonavir).
ing day. Do not double doses.

Action
● Advise patient that tiopropium is not to be

Inhibits processing of viral polyproteins, pre-used for acute bronchospasm attacks, but
venting formation of mature virions. Thera-may be continued during an acute exacer-
peutic Effects: Decreased viral load and se-bation.
quelae of HIV infection.

● Instruct patient in proper use and cleaning of
the Handihaler inhaler. Review the Patient’s Pharmacokinetics
Instructions for Use guide with patient. Cap- Absorption: Well absorbed following oral ad-
sules should be stored in sealed blisters; re- ministration.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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AvailabilityDistribution: Unknown.
Capsules: 250 mg.Protein Binding: >99.9%.

Metabolism and Excretion: Rapidly and ex-
NURSING IMPLICATIONStensively metabolized (primarily by CYP3A4),

requiring co-administration with ritonavir as a Assessment
metabolic inhibitor to achieve therapeutic

● Assess for change in severity of HIV symptoms
blood levels; eliminated mostly in feces, mini- and for symptoms of opportunistic infections
mal renal excretion. during therapy.
Half-life: 5.5–6 hr. ● Monitor for hepatitis (fatigue, malaise, an-

orexia, nausea, jaundice, bilirubinuria,TIME/ACTION PROFILE (blood levels*)
acholic stools, liver tenderness, hepato-
megaly).ROUTE ONSET PEAK DURATION

● Assess for sulfa allergy. May be cross sen-PO rapid 2 hr 12 hr
sitive.

* With ritonavir ● Lab Test Considerations: Monitor viral
load and CD4 counts regularly duringContraindications/Precautions
therapy.Contraindicated in: Hypersensitivity; Moder-

● May cause � AST and � ALT; monitor priorate to severe hepatic impairment (Child-Pugh
to and frequently during therapy. TipranavirClass B or C); Concurrent use of some antiar-
should be discontinued if symptomatic � ofrhythmics (amiodarone, flecainide, propafen-
AST and ALT of 10 times the upper limit ofone, quinidine), ergot derivatives, midazolam
normal or symptomatic � of AST and ALT ofor triazolam.
5–10 times the upper limit of normal and bi-Use Cautiously in: Known sulfonamide allergy
lirubin � 2.5 time the upper limit of normal(contains sulfa moiety); Pre-existing liver dis-
occur.ease (may increase the risk of hepatotoxicity);

● Monitor triglyceride and cholesterol levelsHistory of or risk factors for diabetes (may
prior to and periodically during therapy; maycause hyperglycemia); Hemophilia (may �
cause �.risk of bleeding); Pedi: Safe use in children not

● May cause hyperglycemia. Monitor blood glu-established.
cose carefully, especially in patients with di-

Adverse Reactions/Side Effects abetes.
CV: INTRACRANIAL HEMORRHAGE, fatigue, headache. Potential Nursing DiagnosesGI: HEPATOTOXICITY, abdominal pain, diarrhea, Risk for infection (Indications)nausea, vomiting. Derm: rash (� in women). Noncompliance (Patient/Family Teaching)
Endo: hyperglycemia. Metab: � cholesterol,

Implementation� triglycerides. Misc: allergic reactions, fat re-
● PO: Administer with ritonavir twice daily withdistribution, fever, immune reconstitution syn-

meals. Bioavailability is increased with high atdrome.
meal.

Interactions
● Store capsules in refrigerator. Use within 60

Drug-Drug: Increases blood levels and risk of days of opening bottle. Write opening date on
toxicity from some antiarrhythmics (amio- label; do not use after expiration date written.
darone, flecainide, propafenone, quini- If used away from home, bottle may be kept at
dine), ergot derivatives (dihydorergota- room temperature in a cool place.
mine, ergonovine, ergotamine, Patient/Family Teachingmethylergonovine). Concurrent use with ri-

● Emphasize the importance of taking tiprana-tonavir may lead to intracranial hemorrhage. vir exactly as directed, at evenly spaced timesAntacids � absorption (separate dosing). throughout day. Patients should read the Pa-Hormonal contraceptives may � risk of tient Package Insert before initiating therapy
rash. May � effectiveness of hormonal con- and with each prescription refill. Do not take
traceptives. more than prescribed amount and do not
Route/Dosage stop taking without consulting health care
PO (Adults): 500 mg twice daily; must be taken professional. Take missed doses as soon as
with ritonavir 200 mg. remembered; do not double doses.
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● Instruct patient that tipranavir should not be Classification
shared with others. Therapeutic: antiplatelet agents

● Advise patient to avoid taking other Rx, OTC, Pharmacologic: glycoprotein IIb/IIIa in-
or herbal products without consulting health hibitors
care professional.

Pregnancy Category B
● Inform patient that tipranavir does not cure

AIDS or prevent associated or opportunistic
Indicationsinfections. Tipranavir does not reduce the
Treatment of acute coronary syndrome (unsta-risk of transmission of HIV to others through ble angina/non–Q-wave MI), including patients

sexual contact or blood contamination. Cau- who will be managed medically and those who
tion patient to use a condom during sexual will undergo percutaneous transluminal angio-
contact and to avoid sharing needles or do- plasty (PCTA) or atherectomy. Used concur-
nating blood to prevent spreading the AIDS vi- rently with aspirin and heparin.
rus to others. Action

● Advise patients stop taking tipranavir and ri- Decreases platelet aggregation by reversibly an-
tonavir and notify health care professional tagonizing the binding of fibrinogen to the glyco-
immediately if signs of hepatitis (fatigue, mal- protein IIb/IIIa binding site on platelet surfaces.
aise, anorexia, nausea, jaundice) or unusual Therapeutic Effects: Inhibition of platelet
bleeding occur. May require discontinuation aggregation resulting in decreased incidence of
of therapy. new MI, death, or refractory ischemia with the

● Inform patient that tipranavir may cause hy- need for repeat cardiac procedures.
perglycemia. Advise patient to notify health Pharmacokinetics
care professional if increased thirst or hun- Absorption: IV administration results in com-
ger; unexplained weight loss; increased uri- plete bioavailability.
nation; fatigue; or dry, itchy skin occurs. Distribution: Unknown.

● Advise women taking hormonal contracep- Metabolism and Excretion: Excreted mostly
tives to use a nonhormonal form of contra- unchanged by the kidneys (65%); 25% excreted

Tception during tipranavir therapy, and of in- unchanged in feces.
Half-life: 2 hr.creased risk of rash.

● Inform patient that redistribution and accu- TIME/ACTION PROFILE (effects on platelet
mulation of body fat may occur, causing cen- function)
tral obesity, dorsocervical fat enlargement

ROUTE ONSET PEAK DURATION(buffalo hump), peripheral wasting, breast
enlargement, and cushingoid appearance. IV rapid 30 min† brief‡
The cause and long-term effects are not †>90% inhibition of platelet aggregation at end of initial
known. 30-min infusion

● Emphasize the importance of regular follow- ‡Inhibition is reversible following cessation of infusion
up exams and blood counts to determine Contraindications/Precautions
progress and monitor for side effects. Contraindicated in: Hypersensitivity; Active

Evaluation/Desired Outcomes internal bleeding or history of bleeding within
previous 30 days; History of intracranial hemor-● Delayed progression of AIDS and decreased
rhage, intracranial neoplasm, arteriovenousopportunistic infections in patients with HIV.
malformation or aneurysm; History of thrombo-● Decrease in viral load and improvement in
cytopenia during previous tirofiban therapy;CD4 cell counts.
History of hemorrhagic stroke or other stroke
within 30 days; Major surgical procedure or se-HIGH ALERT vere physical trauma within 30 days; History,
symptoms, or other findings associated withtirofiban (tye-roe-fye-ban)
aortic aneurysm; Severe hypertension (systolicAggrastat
BP >180 mm Hg and/or diastolic BP >110 mm

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Hg); Concurrent use of other glycoprotein IIb/ NURSING IMPLICATIONS
IIIa receptor antagonists; Acute pericarditis; AssessmentLactation.

● Assess patient for bleeding. Most common is
Use Cautiously in: Platelet count <150,000/ oozing from the arterial access site for cardi-
mm3; Hemorrhagic retinopathy; Female patients ac catheterization. Arterial and venous punc-
and geriatric patients (� risk of bleeding); Se- tures, IM injections, and use of urinary cathe-
vere renal insufficiency (� rate of infusion by ters, nasotracheal intubation, and nasogastric
50% if CCr <30 ml/min); Pregnancy or children tubes should be minimized. Noncompressi-
(safety not established; use in pregnancy only if ble sites for IV access should be avoided. If
clearly needed). bleeding cannot be controlled with pressure,

discontinue tirofiban and heparin immedi-Adverse Reactions/Side Effects
ately.Noted for patients receiving heparin and aspirin

● During vascular access, avoid puncturingin addition to tirofiban.
posterior wall of femoral artery. MaintainCNS: dizziness, headache. CV: bradycardia,
bedrest with head of bed elevated 30° and af-coronary dissection, edema, vasovagal reaction.
fected limb restrained in a straight positionGI: nausea. Derm: hives, rash. Hemat:
while the vascular sheath is in place. Heparin

BLEEDING, thrombocytopenia. MS: leg pain. Misc:
should be discontinued for 3–4 hr and activa-fever, hypersensitivity reactions, pelvic pain, ted clotting time (ACT) <180 sec or activated

sweating. partial thromboplastin time (aPTT) <45 sec
Interactions prior to pulling the sheath. Use compressive
Drug-Drug: Aspirin, other NSAIDs, warfa- techniques to obtain hemostasis and monitor

closely. Sheath hemostasis should be main-rin, heparin and heparin-like agents, ab-
tained for >4 hr before discharge from theciximab, eptifibatide, clopidogrel, ticlopi-
hospital.dine, or dipyridamole—concurrent use may

● Monitor for signs of thrombocytopenia� risk of bleeding, although these agents are
(chills, low-grade fever) during therapy.frequently used together or in sequence. Risk of

● Lab Test Considerations: Assess hemo-bleeding may be � by concurrent use of cefo-
globin, hematocrit, and platelet count priortetan, cefoperazone, or valproic acid.
to tirofiban therapy, within 6 hr followingDrug-Natural Products: �anticoagulant ef-
loading infusion, and at least daily duringfect and bleeding risk with anise, arnica, cha-
therapy (more frequently if evidence of signif-momile, clove, dong quai, fenugreek, fev-
icant decline). May cause decreased hemo-erfew, garlic, ginger, ginkgo, Panax
globin and hematocrit.ginseng, licorice, and others.

● If platelet count decreases to <90,000/mm3,
Route/Dosage perform additional platelet counts to rule out
IV (Adults): 0.4 mcg/kg/min for 30 min, then pseudothrombocytopenia. If thrombocytope-
0.1 mcg/kg/min, continued throughout angiog- nia is confirmed, tirofiban and heparin

should be discontinued and condition moni-raphy and for 12–24 hr after angioplasty or ath-
tored and treated.erectomy.

● To monitor unfractionated heparin, assessRenal Impairment
aPTT 6 hr after the start of heparin infusion.IV (Adults): CCr <30 ml/min—0.2 mcg/kg/
Adjust heparin to maintain aPTT at approxi-min for 30 min, then 0.05 mcg/kg/min, contin-
mately 2 times control.ued throughout angiography and for 12–24 hr

● May cause presence of urine and fecal occultafter angioplasty or atherectomy. blood.
Availability Potential Nursing Diagnoses
Concentrated solution for IV infusion (di- Ineffective tissue perfusion (Indications)
lute before use): 12.5 mg/50 ml (250 mcg/

Implementationml) in 50-ml vials. Premixed solution for in-
● High Alert: Use of antiplatelet medicationsfusion: 5 mg/100 ml (50 mcg/ml) in 100-ml

has resulted in patient harm and/or deathsingle-dose containers, 12.5 mg/250 ml (50
from internal hemorrhage or intracranialmcg/ml) in 250-ml single-dose containers.
bleeding. Have second practitioner indepen-
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Indicationsdently check original order, dosage calcula-
Increased muscle tone associated with spasticitytions, and infusion pump settings.
due to multiple sclerosis or spinal cord injury.● Most patients receive heparin and aspirin

concurrently with tirofiban. Action
● Do not administer solutions that are discol- Acts as an agonist at central alpha-adrenergic

ored or contain particulate matter. Discard receptor sites. Reduces spasticity by increasing
presynaptic inhibition of motor neurons. Ther-unused portion.
apeutic Effects: Decreased spasticity, allowingIV Administration
better function.

● Intermittent Infusion: Diluent: Tirofiban
Pharmacokineticsinjection vials must be diluted to same con-
Absorption: Completely absorbed after oralcentration as premixed solution (50 mcg/
administration but rapidly metabolized, result-ml). Withdraw and discard 100 ml from a
ing in 40% bioavailability.500-ml bag of 0.9% NaCl or D5W and replace
Distribution: Widely distributed.volume with 100 ml of tirofiban (from two Metabolism and Excretion: 95% metabo-50-ml vials) or withdraw and discard 50 ml lized by the liver.

from a 250-ml bag of 0.9% NaCl or D5W and Half-life: 2.5 hr.
replace volume with 50 ml of tirofiban (from

TIME/ACTION PROFILE (reduced muscleone vial). Mix well prior to administration.
tone)The tirofiban injection premix is ready for ad-

ministration and dose not require any further
ROUTE ONSET PEAK DURATIONdilution. Concentration: 50 mcg/ml.
PO unknown 1–2 hr 3–6 hrRate: Based on patient’s weight (see Route/

Dosage section). Contraindications/Precautions
● Y-Site Compatibility: amiodarone, argatro- Contraindicated in: Hypersensitivity.

ban, atropine, bivalirudin, dobutamine, dop- Use Cautiously in: Renal impairment; Geri:
amine, epinephrine, famotidine, furosemide, Geriatric patients; Concurrent antihypertensive
heparin, lidocaine, midazolam, morphine, therapy; OB, Pedi: Pregnancy, lactation, or chil- Tnitroglycerin, potassium chloride, pro- dren (safety not established).
pranolol. Exercise Extreme Caution in: Impaired he-

● Y-Site Incompatibility: diazepam. patic function.
Patient/Family Teaching Adverse Reactions/Side Effects
● Inform patient of the purpose of tirofiban. CNS: anxiety, depression, dizziness, sedation,

weakness, dyskinesia, hallucinations, ner-● Instruct patient to notify health care profes-
vousness. EENT: blurred vision, pharyngitis,sional immediately if any bleeding is noted.
rhinitis. CV: hypotension, bradycardia. GI:Evaluation/Desired Outcomes abdominal pain, diarrhea, dry mouth,

● Inhibition of platelet aggregation resulting in dyspepsia, constipation, hepatocellular injury,
decreased incidence of new MI, death, or re- increased liver enzymes, vomiting. GU: urinary
fractory ischemia with the need for repeat frequency. Derm: rash, skin ulcers, sweating.
cardiac procedures. MS: back pain, myasthenia, paresthesia. Misc:

fever, speech disorder.

Interactionstizanidine (tye-zan-i-deen)
Drug-Drug: Blood levels and effects � byZanaflex
concurrent use of hormonal contraceptives

Classification or alcohol. � risk of hypotension with
Therapeutic: antispasticity agents (central- alpha2-adrenergic agonist antihyperten-
ly acting) sives (avoid concurrent use). � CNS depres-
Pharmacologic: adrenergics sion may occur with alcohol or other CNS de-

pressants including some antidepressants,Pregnancy Category C
sedative/hypnotics, antihistamines, and

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomesopioid analgesics. Concurrent CYP1A2 inhbi-
● Decrease in muscle spasticity with an in-tors (ciprofloxacin, fluvoxamine and oth-

creased ability to perform activities of dailyers) may � levels and risk of hypotension and
living.excessive sedation.

Route/Dosage
tobramycin, See AMINOGLYCOSIDES.PO (Adults): 4 mg q 6–8 hr initially (no more

than 3 doses/24 hr); increase by 2–4 mg/dose
up to 8 mg/dose or 24 mg/day (not to exceed 36
mg/day). Some patients may tolerate twice-daily tolcapone (tole-ka-pone)
dosing. Tasmar
Availability (generic available)

ClassificationTablets: 2 mg, 4 mg. Cost: Generic—2 mg Therapeutic: antiparkinson agents$19.99/90, 4 mg $81.99/90. Capsules: 2 mg, 4 Pharmacologic: catechol-O-methyltransfer-
mg, 6 mg. Cost: 2 mg $159.70/90, 4 mg ase inhibitors
$216.37/90, 6 mg $300.35/90.

Pregnancy Category C
NURSING IMPLICATIONS

IndicationsAssessment
Management of Parkinson’s disease with carbi-

● Assess muscle spasticity before and periodi-
dopa/levodopa in patients without severe move-cally during therapy.
ment abnormalities who do not respond to oth-

● Monitor blood pressure and pulse, especially
er treatment.during dose titration. May cause orthostatic

hypotension, bradycardia, dizziness, and, Action
rarely, syncope. Effects are usually dose re- Acts as a selective and reversible inhibitor of the
lated enzyme catechol- O -methyltransferase. Inhibi-

● Observe patient for drowsiness, dizziness, tion of this enzyme prevents the breakdown of
and asthenia. A change in dose may alleviate levodopa, greatly increasing its availability to the
these problems. CNS. Therapeutic Effects: Prolongs duration

● Lab Test Considerations: Monitor liver of response to levodopa without end-of-dose
function tests before and at 1, 3, and 6 mo of motor fluctuations. Decreased signs and symp-
therapy. May cause � in serum glucose, al- toms of Parkinson’s disease.
kaline phosphatase, AST, and ALT levels. Pharmacokinetics

Potential Nursing Diagnoses Absorption: Rapidly absorbed following oral
Impaired physical mobility (Indications) administration with 65% bioavailability.
Risk for injury (Adverse Reactions) Distribution: Unknown.

Protein Binding: >99% bound to plasmaImplementation
proteins.● Do not confuse tizanidine with tiagibine.
Metabolism and Excretion: Mostly metabo-● Doses should be titrated carefully to prevent
lized by the liver; <0.5% excreted unchanged inside effects.
urine.● PO: May be taken without regard to meals.
Half-life: 2–3 hr.Patient/Family Teaching

● Instruct patient to take tizanidine as directed. TIME/ACTION PROFILE (blood levels)
Tizanidine may need to be discontinued grad-

ROUTE ONSET PEAK DURATIONually.
● May cause dizziness and drowsiness. Advise PO unknown 1.7 hr 8 hr

patient to avoid driving or other activities re-
Contraindications/Precautionsquiring alertness until response to drug is
Contraindicated in: Hypersensitivity; Concur-known.
rent MAO inhibitor therapy; Clinical evidence of● Instruct patient to change positions slowly to
liver disease.minimize orthostatic hypotension.
Use Cautiously in: Severe renal impairment● Advise patient to avoid concurrent use of al-

cohol or other CNS depressants while taking (safety not established if CCr <25 ml/min); OB:
this medication. Pregnancy or lactation (safety not established).
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Adverse Reactions/Side Effects medication without consulting health care
CNS: headache, sleep disorder, hallucinations, professional. Abrupt discontinuation or rapid
syncope. CV: orthostatic hypotension. GI: HEPA- dose reduction may result in neuroleptic ma-
TOTOXICITY, HEPATIC FAILURE, constipation, diarrhea, lignant syndrome (elevated temperature,
anorexia, elevated liver enzymes, nausea, vomit- muscular rigidity, altered consciousness).
ing. GU: hematuria, yellow discoloration of

● Caution patient to make position changes
urine. Derm: increased sweating. Neuro: dys- slowly to minimize orthostatic hypotension,
kinesia, dystonia. especially at the beginning of therapy.
Interactions ● May affect mental and/or motor perfor-
Drug-Drug: Concurrent use with MAO inhibi- mance. Caution patient to avoid driving or
tors is not recommended; both agents inhibit other activities requiring alertness until re-
the metabolic pathways of catecholamines. May sponse to medication is known.
increase the effects of methyldopa, apomor- ● Advise patient to avoid taking alcohol or other
phine, dobutamine, or isoproterenol; dose CNS depressants concurrently with tol-
reduction may be necessary. Increases the bio- capone.
availability of levodopa by two-fold; this is a de-

● Inform patient and caregiver that hallucina-
sired effect. tions, nausea, dyskinesia, or dystonia may oc-
Route/Dosage cur during tolcapone therapy.
PO (Adults): 100 mg 3 times daily; may be cau- ● OB: Advise patient to notify health care pro-
tiously increased to 200 mg 3 times daily if ben- fessional if pregnancy is planned or sus-
efit is justified. pected.

● Instruct patient to notify health care profes-Availability
sional if persistent diarrhea occurs.Tablets: 100 mg, 200 mg.

Evaluation/Desired OutcomesNURSING IMPLICATIONS
● Decrease in signs and symptoms of Parkin-

son’s disease.Assessment
● Assess patient for signs and symptoms of Par-

Tkinson’s disease (tremor, muscle weakness tolnaftate, See ANTIFUNGALS
and rigidity, ataxic gait) prior to and through- (TOPICAL).
out therapy.

● Assess blood pressure periodically through-
out therapy.

● Lab Test Considerations: Monitor liver tolterodine (tol-ter-oh-deen)
function tests monthly during the first 3 mo of Detrol, Detrol LA
therapy and every 6 wk for the next 6 wk of

Classificationtreatment. Tolcapone should be discontinued Therapeutic: urinary tract antispasmodicsif liver function tests reach 2 times the upper Pharmacologic: anticholinergics
limit of normal or if jaundice occurs.

Pregnancy Category CPotential Nursing Diagnoses
Impaired physical mobility (Indications)

IndicationsRisk for injury (Indications, Side Effects)
Treatment of overactive bladder function thatImplementation
results in urinary frequency, urgency, or urge

● PO: Administer first dose of the day of tolca-
incontinence.pone together with carbidopa/levodopa.

Administer subsequent doses 6 and 12 hr Action
later. Acts as a competitive muscarinic receptor an-

● May be administered without regard to food. tagonist resulting in inhibition of cholinergically
mediated bladder contraction. TherapeuticPatient/Family Teaching
Effects: Decreased urinary frequency, urgency,● Instruct patient to take medication exactly as

directed. Caution patient not to discontinue and urge incontinence.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics NURSING IMPLICATIONS
Absorption: Well absorbed (77%) following

Assessmentoral administration.
● Assess patient for urinary urgency, frequency,Distribution: Unknown.

and urge incontinence periodically through-Protein Binding: 96.3%.
out therapy.Metabolism and Excretion: Extensively me-

Potential Nursing Diagnosestabolized by the liver; one metabolite (5-hy-
Impaired urinary elimination (Indications)droxymethyltolterodine) is active; other metab-
Urinary retention (Indications)olites are excreted in urine.

Half-life: Tolterodine—1.9–3.7 hr; 5-hy- Implementation
droxymethyltolterodine—2.9–3.1 hr. ● PO: Administer without regard to food.

● Extended-release capsules should be swal-TIME/ACTION PROFILE (effects on bladder
lowed whole; do not open or chew.function)

Patient/Family Teaching
ROUTE ONSET PEAK DURATION ● Instruct patient to take tolterodine exactly as

directed.PO unknown unknown 12 hr
● May cause dizziness and blurred vision. Cau-

Contraindications/Precautions tion patient to avoid driving or other activities
Contraindicated in: Urinary retention; Gastric requiring alertness until response to medica-
retention; Uncontrolled angle-closure glauco- tion is known.
ma; Lactation. Evaluation/Desired Outcomes
Use Cautiously in: GI obstructive disorders,

● Decreased urinary frequency, urgency, and
including pyloric stenosis (increased risk of urge incontinence.
gastric retention); Significant bladder outflow
obstruction (increased risk of urinary reten-
tion); Controlled angle-closure glaucoma; Sig- topiramate (toe-peer-i-mate)
nificant hepatic impairment (lower doses rec- Topamax
ommended); Impaired renal function;

ClassificationPregnancy (safe use not established; use only if
Therapeutic: anticonvulsants, mood stabi-potential maternal benefit justifies potential risk lizers

to fetus); Children (safety not established).
Pregnancy Category CAdverse Reactions/Side Effects

CNS: headache, dizziness. EENT: blurred vi-
Indicationssion, dry eyes. GI: dry mouth, constipation, dys-
Seizures including: partial-onset, primary gen-pepsia.
eralized tonic-clonic, seizures due to Lennox-

Interactions Gastaut syndrome. Prevention of migraine head-
Drug-Drug: Erythromycin, clarithromycin, ache in adults. Unlabeled uses: Adjunct in
ketoconazole, itraconazole, and micona- treatment of bipolar disorder.
zole may inhibit metabolism and increase ef-

Actionfects of tolterodine.
Action may be due to: Blockade of sodium chan-

Route/Dosage nels in neurons, Enhancement of gamma-ami-
PO (Adults): 2 mg twice daily as tablets; may nobutyrate (GABA), an inhibitory neurotrans-
be lowered depending on response or 2–4 mg mitter, Prevention of activation of excitatory
once daily as extended-release capsules. receptors. Therapeutic Effects: Decreased in-
PO (Adults with impaired hepatic function cidence of seizures. Decreased incidence/sever-
or concurrent enzyme inhibitors): 1 mg ity of migraine headache.
twice daily. Pharmacokinetics
Availability Absorption: Well absorbed (80%) after oral
Tablets: 1 mg, 2 mg. Cost: 1 mg $359.59/180, administration.
2 mg $359.96/180. Extended-release cap- Distribution: Unknown.
sules: 2 mg, 4 mg. Cost: 2 mg $299.96/90, 4 Metabolism and Excretion: 70% excreted
mg $325.97/90. unchanged in urine.
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Route/DosageHalf-life: 21 hr.

Epilepsy (monotherapy)TIME/ACTION PROFILE (blood levels†)
PO (Adults and Children ≥10 yr): Seizures/

ROUTE ONSET PEAK DURATION migraine prevention— 50 mg/day initially,
gradually increased over 6 wk to 400 mg/day inPO unknown 2 hr 12 hr
two divided doses.

†After single dose
Epilepsy (adjunctive therapy)Contraindications/Precautions
PO (Adults and Children ≥17 yr): 25–50Contraindicated in: Hypersensitivity; Lac- mg/day increased by 25–50 mg/day at weekly

tation. intervals up to 200–400 mg/day in two divided
Use Cautiously in: Renal impairment (dosage doses (200–400 mg/day in two divided doses
reduction recommended if CCr <70 ml/min/ for partial seizures and 400 mg/dy in two divid-
1.73 m2); Hepatic impairment; Dehydration; ed doses for primary generalized tonic/clonic
OB: Use only if maternal benefit outweighs fetal seizures
risk; Lactation: Discontinue drug or bottle feed; Renal Impairment
Pedi: Children are more prone to oligohydrosis PO (Adults): CCr<70 ml/min—50% of the
and hyperthermia; safety in children <2 yr not usual dose.
established; Geri: Consider age-related de- PO (Children 2–17 yr): Seizures—5–9 mg/
crease in renal/hepatic impairment, concurrent kg/day in 2 divided doses; initiate with 25 mg
disease states and drug therapy. (or less based in 1–3 mg/kg) nightly for 7 days

then increase at 1–2 wk intervals in incrementsAdverse Reactions/Side Effects
of 1–3 mg/kg/day in 2 divided doses; titrationCNS: INCREASED SEIZURES, dizziness, drowsiness, fa- should be based on clinical outcome.tigue, impaired concentration/memory, ner-
Migraine preventionvousness, psychomotor slowing, speech prob-
PO (Adults): 25 mg at night initially, increaselems, sedation, aggressive reaction, agitation,
by 25 mg/day at weekly intervals up to targetanxiety, cognitive disorders, confusion, depres-
dose of 100 mg/day in 2 divided doses.sion, malaise, mood problems. EENT: abnor- T

mal vision, diplopia, nystagmus, acute myopia/ Availability
secondary angle closure glaucoma,. GI: nausea, Sprinkle capsules: 15 mg, 25 mg. Cost: 15

mg $114.19/60, 25 mg $139.96/60. Tablets:abdominal pain, anorexia, constipation, dry
25 mg, 50 mg, 100 mg, 200 mg. Cost: 25 mgmouth. GU: kidney stones. Derm: oligohydro-
$369.90/180, 50 mg $703.96/180, 100 mgsis (� in children). F and E: hyperchloremic
$1,023.97/180, 200 mg $1,162.91/180.metabolic acidosis. Hemat: leukopenia. Me-

tab: weight loss, hyperthermia (� in children). NURSING IMPLICATIONSNeuro: ataxia, paresthesia, tremor. Misc: SUI-
CIDE ATTEMPT, fever. Assessment

● Seizures: Assess location, duration, andInteractions
characteristics of seizure activity.Drug-Drug: Blood levels and effects may be �

● Migraines: Assess pain location, intensity,by phenytoin, carbamazepine, or valproic duration, and associated symptoms (photo-acid. May � blood levels and effects of phe- phobia, phonophobia, nausea, vomiting)
nytoin or amitriptyline. May � blood levels during migraine attack. Monitor frequency
and effects of hormonal contraceptives, ris- and intensity of pain on pain scale.
peridone, lithium or valproic acid. � risk

● Bipolar disorder: Administer Young Mania
of CNS depression with alcohol or other CNS Rating Scale (YMRS) or similar tool to evalu-
depressants. Carbonic anhydrase inhibi- ate manic symptoms at baseline and over time
tors (acetazolamide) may � risk of kidney in patients.
stones. Concurrent use with valproic acid may ● Lab Test Considerations: Monitor CBC

with differential and platelet count before� risk of hyperammonemia/encephalopathy.
therapy to determine baseline levels and peri-

� = Canadian drug name.
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odically during therapy. Frequently causes ● Advise patient to maintain a fluid intake of
anemia. 2000–3000 ml of fluid/day to prevent the for-

● Hepatic function should be monitored peri- mation of kidney stones.
odically throughout therapy. May cause � ● Instruct patient to notify health care profes-
AST and ALT levels. sional immediately if periorbital pain or

● Evaluate serum bicarbonate prior to and pe- blurred vision occur. Medication should be
riodically during therapy. If metabolic acido- discontinued if ocular symptoms occur. May
sis occurs, dosing taper or discontinuation lead to permanent loss of vision.
may be necessary.

● Caution patient to make position changes
Potential Nursing Diagnoses slowly to minimize orthostatic hypotension.
Risk for injury (Indications, Side Effects) ● Advise patient not to take alcohol or other
Disturbed thought process (Indications) CNS depressants concurrently with this medi-

cation.Implementation
● Advise patient to use a nonhormonal form of● Implement seizure precautions.

● Do not confuse Topamax (topiramate) with contraception while taking topiramate.
Toprolol (metoprolol). ● Instruct patient to notify health care profes-

● PO: May be administered without regard to sional of medication regimen before treat-
meals. ment or surgery.

● Do not break/crush tablets because of bitter ● Advise patient to use sunscreen and wear pro-
taste. tective clothing to prevent photosensitivity re-

● Contents of the sprinkle capsules can be actions.
sprinkled on a small amount (teaspoon) of

● Advise patient to carry identification describ-
soft food, such as applesauce, custard, ice ing disease and medication regimen at all
cream, oatmeal, pudding, or yogurt. To open, times.hold the capsule upright so that you can read

● Refer patient/family to Manic-Depressive andthe word ‘‘TOP.’’ Carefully twist off the clear
Depressive Association for support.portion of the capsule. It may be best to do

this over the small portion of the food onto Evaluation/Desired Outcomes
which you will be pouring the sprinkles. ● Absence or reduction of seizure activity.
Sprinkle the entire contents of the capsule ● Decrease in incidence and severity of mi-
onto the food. Be sure the patient swallows graine headaches.
the entire spoonful of the sprinkle/food mix- ● Remission of manic symptoms.
ture immediately without chewing. Follow
with fluids immediately to make sure all of the HIGH ALERTmixture is swallowed. Never store a sprinkle/
food mixture for use at another time. topotecan (toe-poe-tee-kan)

HycamtinPatient/Family Teaching
● Instruct patient to take topiramate exactly as Classification

directed. Take missed doses as soon as possi- Therapeutic: antineoplastics
ble but not just before next dose; do not dou- Pharmacologic: enzyme inhibitors
ble doses. Notify health care professional if

Pregnancy Category Dmore than 1 dose is missed. Medication
should be gradually discontinued to prevent
seizures and status epilepticus. Indications

● May cause decreased sweating and increased IV: Metastatic ovarian cancer that has not re-
body temperature. Advise patients, especially sponded to previous chemotherapy. Small cell
parents of pediatric patients, to provide ade- lung cancer unresponsive to first line therapy.
quate hydration and monitoring, especially PO: Relapsed small cell lung cancer in patients
during hot weather. with a complete or partial prior response and

● May cause dizziness, drowsiness, confusion, who are at least 45 days from the end of first-lineand difficulty concentrating. Caution patients
chemotherapy. Stage IV-B persistent or recur-to avoid driving or other activities requiring
rent cervical cancer not amenable to treatmentalertness until response to medication is
with surgery or radiation (with cisplatin).known.
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Action mg/m2 on Days 1, 2, and 3 followed by cisplatin
Interferes with DNA synthesis by inhibiting the on Day 1 and repeated every 21 days.
enzyme topoisomerase. Therapeutic Effects: Renal Impairment
Death of rapidly replicating cells, particularly PO (Adults): Ovarian and Small Cell Lung
malignant ones. Cancer—CCr 30–49 mL/min—1.8 mg/m2/

day starting on day 1 of a 21-day course.Pharmacokinetics
IV (Adults): CCr 20–39 ml/min—0.75mg/Absorption: IV administration results in com-
m2/day for 5 days starting on day 1 of a 21-dayplete bioavailability.

Distribution: Unknown. course. Cervical Cancer—Administer at stan-
Metabolism and Excretion: 30% excreted in dard doses only if serum creatinine is ≤1.5 mg/
urine; small amounts metabolized by the liver. dL Do not administer if serum creatinine is >1.5
Half-life: PO—3–6 hr; IV—2–3 hr. mg/dL.

AvailabilityTIME/ACTION PROFILE (effects on WBCs)
Capsules: 0.25 mg, 1.0 mg. Lyophilized

ROUTE ONSET PEAK DURATION powder for injection: 4 mg/vial.
PO unknown 1–2 hrs 24 hrs

NURSING IMPLICATIONSIV within days 11 days 7 days

AssessmentContraindications/Precautions
● Monitor vital signs frequently during adminis-Contraindicated in: Hypersensitivity; Preg-

tration.nancy or lactation; Pre-existing severe myelo-
● Monitor for bone marrow depression. Assesssuppression.

for bleeding (bleeding gums, bruising, pete-Use Cautiously in: Impaired renal function
chiae; guaiac stools, urine, and emesis) and(reduce dose if CCr <40 ml/min); Platelet count
avoid IM injections and taking rectal temper-<25,000 cells/mm3 (reduce dose); Patients
atures if platelet count is low. Apply pressurewith childbearing potential.
to venipuncture sites for 10 min. Assess forAdverse Reactions/Side Effects signs of infection during neutropenia. AnemiaCNS: headache, fatigue, weakness. Resp: dys- Tmay occur. Monitor for increased fatigue,pnea. GI: abdominal pain, diarrhea, nausea, dyspnea, and orthostatic hypotension.vomiting, anorexia, constipation, increased liver

● Nausea and vomiting are common. Pretreat-enzymes, stomatitis. Derm: alopecia. Hemat: ment with antiemetics should be considered.anemia, leukopenia, thrombocytopenia. MS:
● Assess IV site frequently for extravasation,arthralgia.

which causes mild local erythema and
Interactions bruising.
Drug-Drug: Neutropenia is prolonged by con- ● Lab Test Considerations: Monitor CBC
current use of filgrastim (do not use until day with differential and platelet count prior to
6; 24 hr following completion of topotecan). � administration and frequently during therapy.
myelosuppression with other antineoplastics Baseline neutrophil count of ≥1500 cells/
(especially cisplatin) or radiation therapy. mm3 and platelet count of ≥100,000 cells/
May � antibody response to and � risk of ad- mm3 are required before first dose. The nadir
verse reactions from live virus vaccines. of neutropenia occurs in 11 days, with a du-

ration of 7 days. The nadir of thrombocytope-Route/Dosage
nia occurs in 15 days, with a duration of 5PO (Adults): 2.3 mg/m2/day for 5 days repeat-
days. The nadir of anemia occurs in 15 days.ed every 21 days (round calculated oral dose to
Subsequent doses should not be adminis-nearest 0.25 mg and prescribe the minimum
tered until neutrophils recover to >1000number of 1 mg and 0.25 mg capsules with the
cells/mm3, platelets recover to >100,000same number of capsules prescribed for each of
cells/mm3, and hemoglobin levels recover tothe 5 days.
9.0 mg/dl. If severe neutropenia occurs dur-IV (Adults): Ovarian and Small Cell Lung
ing any course, subsequent doses should beCancer—1.5 mg/m2/day for 5 days starting on

day 1 of a 21-day course; Cervical Cancer—75 reduced by 0.25 mg/m2 or filgrastim may be

� = Canadian drug name.
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administered following the subsequent mation guide prior to first dose and with each
course of therapy starting on day 6, 24 hr af- refill; new information may be available.
ter the completion of topotecan. ● May cause drowsiness or sleepiness during

● Monitor liver function. May cause transient and for several days after therapy. Caution pa-
� in AST, ALT, and bilirubin concentrations. tient to avoid driving and other activities re-

quiring alertness until response to medica-Potential Nursing Diagnoses
tion is known.Risk for infection (Adverse Reactions)

● Instruct patient to notify health care profes-Implementation sional if fever; chills; sore throat; signs of in-
● High Alert: Fatalities have occurred with fection; bleeding gums; bruising; petechiae;

chemotherapeutic agents. Before administer- blood in urine, stool, or emesis occurs. Cau-ing, clarify all ambiguous orders; double- tion patient to avoid crowds and persons withcheck single, daily, and course-of-therapy known infections. Instruct patient to use softdose limits; have second practitioner inde- toothbrush and electric razor. Patient shouldpendently double-check original order, dose be cautioned not to drink alcoholic beveragescalculations and infusion pump settings. or take products containing aspirin or
● PO: May be taken without regard to food.

NSAIDs.Capsules must be swallowed whole; do not
● May cause diarrhea. Advise patient to notifyopen, crush, or chew. If patient vomits after

health care professional if diarrhea with fevertaking dose, do not replace dose.
or stomach pain or cramps or diarrhea that

● Solution should be prepared in a biologic
occurs more than 3 times/day occurs.cabinet. Wear gloves, gown, and mask while

● Advise patient to consult health care profes-handling IV medication. Discard IV equip-
sional before taking other Rx, OTC, or herbalment in specially designated containers.
products with topotecan.IV Administration

● Discuss with patient the possibility of hair
● Intermittent Infusion: Diluent: Reconsti- loss. Explore methods of coping.

tute each vial with 4 ml of sterile water for in-
● Advise patient that this medication may have

jection. Dilute further in D5W or 0.9% NaCl. teratogenic effects. Contraception should be
Infusion is stable for 24 hr at room tempera- used during therapy.
ture or up to 7 days if refrigerated. Solution is

● Instruct patient not to receive any vaccina-
yellow to yellow-green. Concentration: tions without advice of health care profes-
10–50 mcg/ml. Rate: Infuse over 30 min. sional.

● Y-Site Compatibility: carboplatin, caspo-
● Emphasize the need for periodic lab tests to

fungin, cimetidine, cisplatin, cyclophospha- monitor for side effects.
mide, dactinomycin, daptomycin, doxorubi-

Evaluation/Desired Outcomescin, ertapenem, etoposide, fenoldopam,
● Decrease in size and spread of malignancy.gemcitabine, granisetron, ifosfamide, levo-

floxacin, methylprednisolone, metoclopra-
mide, ondansetron, oxaliplatin, paclitaxel,

torsemide (tore-se-mide)palonosetron, prochlorperazine, teniposide,
Demadexthiotepa, vincristine, voriconazole.

● Y-Site Incompatibility: dexamethasone so- Classification
dium phosphate, fluorouracil, mitomycin, Therapeutic: antihypertensives
pantoprazole, pemetrexed, rituximab, tras- Pharmacologic: loop diuretics
tuzumab.

Pregnancy Category BPatient/Family Teaching
● Instruct patient to take as directed. If patient Indicationsvomits after taking, do not replace dose; noti-

Edema due to: CHF, Hepatic or renal disease.fy health care professional. Do not take
Hypertension.missed doses; take next scheduled dose and
Actionnotify health care professional. If any cap-
Inhibits the reabsorption of sodium and chlo-sules are broken or leaking, do not touch
ride from the loop of Henle and distal renal tu-with bare hands; dispose of capsules and
bule. Increases renal excretion of water, sodi-wash hands with soap and water. Patient

should be instructed to read the Patient Infor- um, chloride, magnesium, hydrogen, and
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calcium. Effectiveness persists in impaired renal mia in patients taking drugs that prolong the QT
interval. � lithium excretion, may cause lith-function. Therapeutic Effects: Diuresis and
ium toxicity. � risk of ototoxicity with amino-subsequent mobilization of excess fluid (ede-
glycosides. NSAIDS � effects of torsemide.ma, pleural effusions). Decreased blood
� risk of salicylate toxicity (with use of high-pressure.
dose salicylate therapy). � effects of torse-Pharmacokinetics mide when given at same time as cholestyra-Absorption: 80% absorbed after oral adminis- mine.tration.
Route/DosageDistribution: Widely distributed.

Protein Binding: ≥99%. Congestive Heart Failure
Metabolism and Excretion: 80% metabo- PO, IV (Adults): 10–20 mg once daily; dose
lized by liver, 20% excreted in urine. may be doubled until desired effect is obtained
Half-life: 3.5 hr. (maximum daily dose = 200 mg).

Chronic Renal FailureTIME/ACTION PROFILE (diuretic effect)
PO, IV (Adults): 20 mg once daily; dose may

ROUTE ONSET PEAK DURATION be doubled until desired effect is obtained
(maximum daily dose = 200 mg).PO within 60 min 60–120 min 6–8 hr

IV within 10 min within 60 6–8 hr Hepatic Cirrhosismin
PO, IV (Adults): 5–10 mg once daily (with al-
dosterone antagonist or potassium-sparing di-Contraindications/Precautions
uretic); dose may be doubled until desired ef-Contraindicated in: Hypersensitivity; Cross-
fect is obtained (maximum daily dose = 40 mg).sensitivity with thiazides and sulfonamides may

occur; Hepatic coma or anuria. Hypertension
Use Cautiously in: Severe liver disease (may PO, IV (Adults): 2.5–5 mg once daily, may be
precipitate hepatic coma; concurrent use with increased to 10 mg once daily after 4–6 wk (if
potassium-sparing diuretics may be necessary); still not effective, add another agent).
Electrolyte depletion; Geri: Geriatric patients Availability (generic available) Tmay have increased risk of side effects, especial- Tablets: 5 mgRx, 10 mgRx, 20 mgRx, 100 mgRx.ly hypotension and electrolyte imbalance, at Cost: Generic—5 mg $50.00/90, 10 mgusual doses; Diabetes mellitus; Increasing azo- $50.97/90, 20 mg $59.97/90, 100 mg $213.98/
temia; OB, Lactation, Pedi: Safety not estab- 90. Injection: 10 mg/mlRx.
lished.

NURSING IMPLICATIONSAdverse Reactions/Side Effects
CNS: dizziness, headache, nervousness. EENT: Assessmenthearing loss, tinnitus. CV: hypotension. GI: con-

● Assess fluid status during therapy. Monitorstipation, diarrhea, dry mouth, dyspepsia, nau- daily weight, intake and output ratios, amountsea, vomiting. GU: excessive urination. Derm: and location of edema, lung sounds, skin tur-photosensitivity, rash. Endo: hyperglycemia, gor, and mucous membranes. Notify physi-hyperuricemia. F and E: dehydration, hypo- cian or other health care provider if thirst,calcemia, hypochloremia, hypokalemia, hypo- dry mouth, lethargy, weakness, hypotension,magnesemia, hyponatremia, hypovolemia, met- or oliguria occurs.
abolic alkalosis. MS: arthralgia, muscle

● Monitor blood pressure and pulse before and
cramps, myalgia. Misc: increased BUN. during administration. Monitor frequency of
Interactions prescription refills to determine adherence in
Drug-Drug: � hypotension with antihyper- patients treated for hypertension.
tensives, nitrates, or acute ingestion of alco- ● Assess patients receiving digoxin for anorex-
hol. � risk of hypokalemia with other diuret- ia, nausea, vomiting, muscle cramps, pares-
ics, amphotericin B, stimulant laxatives, thesia, and confusion. Patients taking digoxin
and corticosteroids. Hypokalemia may � are at increased risk of digoxin toxicity due to
risk of digoxin toxicity and � risk of arrhyth- potassium-depleting effect of the diuretic. Po-

� = Canadian drug name.
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tassium supplements or potassium-sparing ● Advise patient to consult health care profes-
diuretics may be used concurrently to prevent sional before taking OTC medication or her-
hypokalemia. bal products concurrently with this therapy.

● Assess patient for tinnitus and hearing loss. ● Instruct patient to notify health care profes-
Audiometry is recommended for patients re- sional of medication regimen prior to treat-
ceiving prolonged high-dose IV therapy. ment or surgery.
Hearing loss is most common following rapid

● Caution patient to use sunscreen and protec-
or high-dose IV administration in patients tive clothing to prevent photosensitivity re-
with decreased renal function or those taking actions.
other ototoxic drugs.

● Advise patient to contact health care profes-
● Assess for allergy to sulfonamides. sional immediately if muscle weakness,
● Geri: Diuretic use is associated with in-

cramps, nausea, dizziness, numbness, or tin-creased risk for falls in older adults. Assess
gling of extremities occurs.falls risk and implement fall prevention

● Advise diabeticpatients to monitor blood glu-strategies.
cose closely; may cause increased blood glu-● Lab Test Considerations: Monitor elec-
cose levels.trolytes, renal and hepatic function, serum

● Emphasize the importance of routine follow-glucose, and uric acid levels before and peri-
up examinations.odically during therapy. May cause � serum

● Hypertension: Advise patients on antihyper-sodium, potassium, calcium, and magnesium
concentrations. May also cause � BUN, se- tensive regimen to continue taking medica-
rum glucose, creatinine, and uric acid levels. tion even if feeling better. Torsemide controls

but does not cure hypertension.Potential Nursing Diagnoses
● Reinforce the need to continue additionalExcess fluid volume (Indications)

therapies for hypertension (weight loss, exer-Risk for deficient fluid volume (Side Effects)
cise, restricted sodium intake, stress reduc-Implementation
tion, regular exercise, moderation of alcohol

● Administer medication in the morning to pre-
consumption, cessation of smoking).vent disruption of sleep cycle.

● IV is preferred over IM for parenteral admin- Evaluation/Desired Outcomes
istration. ● Decrease in edema.

● PO: May be taken with food or milk to mini- ● Decrease in abdominal girth and weight.
mize gastric irritation. ● Increase in urinary output.
IV Administration ● Decrease in blood pressure.

● Direct IV: Diluent: Administer undiluted.
Concentration: 10 mg/ml. Rate: Adminis-

tramadol (tra-ma-dol)ter slowly over 2 min.
�Ralivia, Ultram, Ultram ER● May also be administered as a continuous in-

fusion. Classification
● Y-Site Compatibility: milrinone, nesiritide. Therapeutic: analgesics (centrally acting)
Patient/Family Teaching

Pregnancy Category C
● Instruct patient to take torsemide as directed.

Take missed doses as soon as possible; do
Indicationsnot double doses.
Moderate to moderately severe pain.● Caution patient to change positions slowly to

minimize orthostatic hypotension. Caution Action
patient that the use of alcohol, exercise dur- Binds to mu-opioid receptors. Inhibits reuptake
ing hot weather, or standing for long periods of serotonin and norepinephrine in the CNS.
during therapy may enhance orthostatic hy- Therapeutic Effects: Decreased pain.
potension.

Pharmacokinetics● Instruct patient to consult health care profes-
Absorption: 75% absorbed after oral adminis-sional regarding a diet high in potassium (see
tration.Appendix L).
Distribution: Crosses the placenta; enters● Advise patient to contact health care profes-

sional if they gain more than 2–3 lbs/day. breast milk.
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Metabolism and Excretion: Mostly metabo- sants, including alcohol, antihistamines,
lized by the liver; one metabolite has analgesic sedative/hypnotics, opioid analgesics, an-
activity; 30% is excreted unchanged in urine. esthetics, or psychotropic agents. � risk of
Half-life: Tramadol—5–9 hr, ER—7.9 hr; seizures with high doses of penicillins, cepha-
active metabolite—5–9 hr, ER—8.8 hr (both losporins, phenothiazines, opioid analge-
are increased in renal or hepatic impairment). sics, or antidepressants. Carbamazepine

� metabolism and � effectiveness of trama-TIME/ACTION PROFILE (analgesia)
dol (increased doses may be required). Use
cautiously in patients who are receiving MAOROUTE ONSET PEAK DURATION
inhibitors (� risk of adverse reactions). Ef-PO 1 hr 2–3 hr 4–6 hr
fectiveness may be altered by concurrent quini-ER 12 hr 24 hr
dine.

Contraindications/Precautions Drug-Natural Products: Concomitant use of
Contraindicated in: Hypersensitivity; Cross- kava kava, valerian, or chamomile can �
sensitivity with opioids may occur; Patients who CNS depression.
are acutely intoxicated with alcohol, sedative/ Route/Dosage
hypnotics, centrally acting analgesics, opioid PO (Adults ≥18 yrs): Rapid titration—50–
analgesics, or psychotropic agents; Patients who 100 mg q 4–6 hr (not to exceed 400 mg/day or
are physically dependent on opioid analgesics 300 mg in patients >75 yr). Gradual titra-
(may precipitate withdrawal); OB: Not recom- tion—25 mg/day initially, increase by 25 mg/
mended for use during pregnancy or lactation; day every 3 days to 100 mg/day, then increase by
CCr <30 mL/min or severe hepatic impairment 50 mg/day every 3 days up to 200 mg/day or ex-
(Child-Pugh Class C) ER formulation only. tended-release 100 mg/day, may be increased
Use Cautiously in: Geri: Geriatric patients (not by 100 mg increments every 5 days based on
to exceed 300 mg/day in patients >75 yr); Pa- pain level and tolerability, not to exceed 300
tients with a history of epilepsy or risk factors mg/day.
for seizures; Renal impairment (� dosing in-

Renal Impairmentterval recommended if CCr <30 ml/min); He-
PO (Adults): CCr <30 ml/min—increasepatic impairment (� interval recommended in Tdosing to q 12 hr (not to exceed 200 mg/day).patients with cirrhosis); Patients receiving MAO
Hepatic Impairmentinhibitors or CNS depressants; Increased intra-
PO (Adults): 50 mg q 12 hr.cranial pressure or head trauma; Acute abdo-

men (may preclude accurate clinical assess- Availability (generic available)
ment); Patients with a history of opioid Tablets: 50 mg. Cost: Generic—$16.99/30
dependence or who have recently received large $85.25/100. Extended-release tablets: 100
doses of opioids; Children <16 yr (safety not es- mg, 200 mg, 300 mg. Cost: 100 mg $89.99/30,
tablished). 200 mg $158.98/30, 300 mg $195.99/30. In

combination with: acetaminophen (Ultra-Adverse Reactions/Side Effects
cet). See Appendix B.CNS: SEIZURES, dizziness, headache, somnolence,

anxiety, CNS stimulation, confusion, coordina-
NURSING IMPLICATIONStion disturbance, euphoria, malaise, ner-

vousness, sleep disorder, weakness. EENT: vi- Assessment
sual disturbances. CV: vasodilation. GI:

● Assess type, location, and intensity of pain be-
constipation, nausea, abdominal pain, anorexia, fore and 2–3 hr (peak) after administration.
diarrhea, dry mouth, dyspepsia, flatulence,

● Assess blood pressure and respiratory rate
vomiting. GU: menopausal symptoms, urinary before and periodically during administra-
retention/frequency. Derm: pruritus, sweating. tion. Respiratory depression has not oc-
Neuro: hypertonia. Misc: physical depen- curred with recommended doses.
dence, psychological dependence, tolerance.

● Assess bowel function routinely. Prevention
Interactions of constipation should be instituted with in-
Drug-Drug: � risk of CNS depression when creased intake of fluids and bulk and with
used concurrently with other CNS depres- laxatives to minimize constipating effects.

� = Canadian drug name.
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● Assess previous analgesic history. Tramadol ● Regularly administered doses may be more
effective than prn administration. Analgesic isis not recommended for patients dependent
more effective if given before pain becomeson opioids or who have previously received
severe.opioids for more than 1 wk; may cause opioid

● Tramadol should be discontinued graduallywithdrawal symptoms.
after long-term use to prevent withdrawal● Prolonged use may lead to physical and psy-
symptoms.chological dependence and tolerance, al-

● PO: Tramadol may be administered withoutthough these may be milder than with
regard to meals. Extended-release tabletsopioids. This should not prevent patient from
should be swallowed whole; do not crush,receiving adequate analgesia. Most patients
break, or chew.who receive tramadol for pain do not develop

psychological dependence. If tolerance de- Patient/Family Teaching
velops, changing to an opioid agonist may be ● Instruct patient on how and when to ask for
required to relieve pain. pain medication.

● Monitor patient for seizures. May occur with- ● May cause dizziness and drowsiness. Caution
in recommended dose range. Risk is in- patient to avoid driving or other activities re-
creased with higher doses and in patients tak- quiring alertness until response to medica-
ing antidepressants (SSRIs, tricyclics, or MAO tion is known.
inhibitors), opioid analgesics, or other drugs ● Advise patient to change positions slowly to
that decrease the seizure threshold. minimize orthostatic hypotension.

● Lab Test Considerations: May cause � ● Caution patient to avoid concurrent use of al-
serum creatinine, elevated liver enzymes, de- cohol or other CNS depressants with this
creased hemoglobin, and proteinuria. medication.

● Toxicity and Overdose: Overdose may ● OB: Advise female patients to notify health
cause respiratory depression and seizures. care professional if pregnancy is planned or
Naloxone (Narcan) may reverse some, but suspected, or if breastfeeding.
not all, of the symptoms of overdose. Treat- ● Encourage patient to turn, cough, and
ment should be symptomatic and supportive. breathe deeply every 2 hr to prevent at-
Maintain adequate respiratory exchange. He- electasis.
modialysis is not helpful because it removes Evaluation/Desired Outcomes
only a small portion of administered dose.

● Decrease in severity of pain without a signifi-
Seizures may be managed with barbiturates cant alteration in level of consciousness or
or benzodiazepines; naloxone increases risk respiratory status.
of seizures.

Potential Nursing Diagnoses trandolapril, See ANGIOTENSIN-
Acute pain (Indications) CONVERTING ENZYME (ACE)
Risk for injury (Side Effects) INHIBITORS.
Implementation
● Do not confuse tramadol with Toradol (keto-

tranylcypromine, See MONOAMINErolac).
OXIDASE (MAO) INHIBITORS.

● Tramadol is considered to provide more an-
algesia than codeine 60 mg but less than
combined aspirin 650 mg/codeine 60 mg for HIGH ALERTacute postoperative pain.

● For chronic pain, daily doses of 250 mg of trastuzumab
tramadol provide pain relief similar to that of (traz-too-zoo-mab)
5 doses/day of acetaminophen 300 mg/co- Herceptin
deine 30 mg, 5 doses/day of aspirin 325 mg/

Classificationcodeine 30 mg, or 2–3 doses/day of aceta-
Therapeutic: antineoplasticsminophen 500 mg/oxycodone 5 mg.
Pharmacologic: monoclonal antibodies

● Explain therapeutic value of medication be-
fore administration to enhance the analgesic Pregnancy Category B
effect.
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Indications chills, fever, infection, pain, allergic reactions,
Metastatic breast cancer alone or with doxoru- flu-like syndrome.
bicin, cyclophosphamide, and paclitaxel for tu- Interactions
mors that display overexpression of the human Drug-Drug: Concurrent anthracycline (dau-
epidermal growth factor receptor 2 (HER2) norubicin, doxorubicin, or idarubicin)
protein. therapy may � risk of cardiotoxicity. Blood lev-
Action els are � by concurrent paclitaxel.
A monoclonal antibody that binds to HER2 sites Route/Dosage
in breast cancer tissue and inhibits proliferation IV (Adults): 4 mg/kg initially followed by 2 mg/
of cells that overexpress HER2 protein. Thera- kg weekly.
peutic Effects: Regression of breast cancer

Availabilityand metastases.
Lyophilized powder for injection: 440 mg/Pharmacokinetics vial with 30 ml bacteriostatic water for injection

Absorption: IV administration results in com- (contains benzyl alcohol).
plete bioavailability.
Distribution: Binds to HER2 proteins. NURSING IMPLICATIONS
Metabolism and Excretion: Unknown.

AssessmentHalf-life: 10-mg dose—1.7 days; 500-mg
● Assess for infusion-related symptoms (chills,dose—12 days.

fever) following initial infusion. May be treat-
TIME/ACTION PROFILE (blood levels) ed with acetaminophen, diphenhydramine,

and meperidine. Rarely requires discontinu-
ROUTE ONSET PEAK DURATION

ation.
IV unknown unknown unknown

● Assess for signs and symptoms of cardiotoxic-
ity (dyspnea, increased cough, paroxysmalContraindications/Precautions
nocturnal dyspnea, peripheral edema, S3 gal-Contraindicated in: None known.
lop, reduced ejection fraction) prior to andUse Cautiously in: Pre-existing pulmonary
frequently during therapy. Baseline cardiac Tconditions; Hypersensitivity to trastuzumab,
assessment of history, physical exam, and oneChinese hamster ovary cell proteins, or other
or more of: ECG, echocardiogram, and multi-components of the product; Hypersensitivity to ple gated acquisition (MUGA) scan. CHF as-benzyl alcohol (use sterile water for injection sociated with trastuzumab may be severe, re-instead of bacteriostatic water, which accompa- sulting in cardiac failure, death, and stroke.nies the vial); Geriatric patients (may have in- Trastuzumab should be discontinued uponcreased risk of cardiac dysfunction); OB: Use the development of significant CHF.

during pregnancy only if clearly needed; not
● Monitor patient for signs of pulmonary hyper-

recommended for use during lactation; Lacta- sensitivity reactions (dyspnea, pulmonary in-
tion (use not recommended); Pedi: Children filtrates, pleural effusion, noncardiogenic
(safety not established). pulmonary edema, pulmonary insufficiency,
Exercise Extreme Caution in: Patients with hypoxia, acute respiratory distress syn-
pre-existing cardiac dysfunction. drome). Patients with symptomatic pulmo-
Adverse Reactions/Side Effects nary disease or extensive lung tumor involve-
CNS: dizziness, headache, insomnia, weakness, ment are at increased risk. Infusion should
depression. Resp: dyspnea, increased cough, be discontinued if severe symptoms occur.
pharyngitis, rhinitis, sinusitis. CV: CARDIOTOXICITY, ● Lab Test Considerations: HER2 protein
tachycardia. GI: abdominal pain, anorexia, di- overexpression is used to determine whether
arrhea, nausea, vomiting. Derm: rash, acne, treatment with trastuzumab is indicated.
herpes simplex. F and E: edema. Hemat: ane- HER2 protein overexpression is detected by
mia, leukopenia. MS: back pain, arthralgia, HercepTest[trade] (IHC assay) and PathVy-
bone pain. Neuro: neuropathy, paresthesia, pe- sion[trade] (FISH assay).
ripheral neuritis. Misc: HYPERSENSITIVITY REACTIONS, ● May cause anemia and leukopenia.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



1200 trazodone

Potential Nursing Diagnoses trazodone (traz-oh-done)Diarrhea (Adverse Reactions)
Desyrel, Trialodine, TrazonRisk for infection (Adverse Reactions)
ClassificationImplementation
Therapeutic: antidepressants

● High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer- Pregnancy Category C
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy Indications
dose limits; have second practitioner inde- Major depression. Unlabeled uses: Insomnia,
pendently double-check original order, dose chronic pain syndromes, including diabetic
calculations and infusion pump settings. neuropathy, and anxiety.

● May be administered in the outpatient setting. Action
IV Administration Alters the effects of serotonin in the CNS. Thera-

● Intermittent Infusion: Diluent: Dilute peutic Effects: Antidepressant action, which
may develop only over several weeks.each vial with 20 ml of bacteriostatic water

for injection, directing the stream of diluent Pharmacokinetics
into lyophilized cake of trastuzumab, result- Absorption: Well absorbed after oral adminis-
ing in a multidose solution containing 21 mg/ tration.
ml. Swirl the vial gently; do not shake. May Distribution: Widely distributed.
foam slightly; allow the vial to stand undis- Protein Binding: 89–95%.
turbed for 5 min. Solution should be clear to Metabolism and Excretion: Extensively me-
slightly opalescent and colorless to pale yel- tabolized by the liver (CYP3A4 enzyme system);
low, without particulate matter. Label vial im- minimal excretion of unchanged drug by the

kidneys.mediately in the area marked ‘‘Do not use af-
Half-life: 5–9 hr.ter’’ with the date 28 days from the date of

reconstitution. Stable for 24 hr at room tem- TIME/ACTION PROFILE (antidepressant
perature or 28 days if refrigerated. If patient effect)
is allergic to benzyl alcohol, use sterile water
for injection for reconstitution. Use immedi- ROUTE ONSET PEAK DURATION
ately and discard any unused portion. Calcu- PO 1–2 wk 2–4 wk wks
late to volume required for the desired dose,
withdraw, and add it to an infusion containing Contraindications/Precautions

Contraindicated in: Hypersensitivity; Recov-250 ml of 0.9% NaCl. Invert bag gently to mix.
ery period after MI; Concurrent electroconvul-Rate: Infuse the 4 mg/kg loading dose over
sive therapy.90 min and the weekly 2 mg/kg dose over 30
Use Cautiously in: Cardiovascular disease;min if the loading dose was well tolerated. Do
Suicidal behavior; May � risk of suicide at-not administer as an IV push or bolus.
tempt/ideation especially during early treatment● Additive Incompatibility: Do not dilute
or dose adjustment; Severe hepatic or renal dis-trastuzumab with or add to solutions contain-
ease (dose reduction recommended); Lacta-ing dextrose. Do not mix or dilute with other
tion: Discontinue drug or bottle feed; Pedi: Sui-drugs.
cide risk may be greater in children and

Patient/Family Teaching adolescents; safe use not established; Geri: Ini-
● Instruct patient to notify health care profes- tial dose reduction recommended.

sional promptly if symptoms of cardiotoxicity,
Adverse Reactions/Side Effectsfever, sore throat, signs of infection, lower
CNS: drowsiness, confusion, dizziness, fatigue,back or side pain, or difficult or painful uri-
hallucinations, headache, insomnia, night-nation occur. Caution patient to avoid crowds mares, slurred speech, syncope, weakness.and persons with known infections. EENT: blurred vision, tinnitus. CV:

● Advise patient not to receive any vaccinations hypotension, arrhythmias, chest pain, hyperten-
without advice of health care professional. sion, palpitations, tachycardia. GI: dry mouth,

Evaluation/Desired Outcomes altered taste, constipation, diarrhea, excess sali-
● Regression of breast cancer and metastases. vation, flatulence, nausea, vomiting. GU: hema-
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turia, erectile dysfunction, priapism, urinary ● Pain: Assess location, duration, intensity,
and characteristics of pain before and peri-frequency. Derm: rashes. Hemat: anemia, leu-
odically during therapy. Use pain scale to as-kopenia. MS: myalgia. Neuro: tremor.
sess effectiveness of medicine.Interactions

● Lab Test Considerations: Assess CBC andDrug-Drug: May � digoxin or phenytoin
renal and hepatic function before and period-serum levels. � CNS depression with other CNS
ically during therapy. Slight, clinically insig-depressants, including alcohol, opioid an-
nificant � in leukocyte and neutrophilalgesics, and sedative/hypnotics. � hypo-
counts may occur.tension with antihypertensives, acute inges-

Potential Nursing Diagnosestion of alcohol, or nitrates. Concurrent use
Ineffective coping (Indications)with fluoxetine � levels and risk of toxicity
Sexual dysfunction (Side Effects)from trazodone. Drugs that inhibit the

CYP3A4 enzyme system, including ritonavir Implementation
indinavir and ketoconazole � levels and the ● PO: Administer with or immediately after
risk of toxicity. Drugs that induce the meals to minimize side effects (nausea, diz-
CYP3A4 enzyme system, including carba- ziness) and allow maximum absorption of
mazepine � levels and may decrease effec- trazodone. A larger portion of the total daily
tiveness. Do note use within 14 days of MAOI dose may be given at bedtime to decrease
therapy. May � prothrombin time (PT) with daytime drowsiness and dizziness.
warfarin. Patient/Family TeachingDrug-Natural Products: Concomitant use of

● Instruct patient to take medication exactly askava kava, valerian, or chamomile can � directed. If a dose is missed, take as soon asCNS depression. � risk of serotinergic side ef- remembered. Do not take if within 4 hr offects including serotonin syndrome with St. next scheduled dose; do not double doses.John’s wort and SAMe. Consult health care professional before dis-
Route/Dosage continuing medication; gradual dose reduc-
PO (Adults): Depression—150 mg/day in 3 tion is necessary to prevent aggravation of
divided doses; increase by 50 mg/day q 3–4 Tcondition.
days until desired response (not to exceed 400 ● May cause drowsiness and blurred vision.
mg/day in outpatients or 600 mg/day in hospi- Caution patient to avoid driving and other ac-
talized patients). Insomnia—25–100 mg at tivities requiring alertness until response to
bedtime. drug is known.
PO (Geriatric Patients): 75 mg/day in divided ● Caution patient to change positions slowly to
doses initially; may be increased q 3–4 days. minimize orthostatic hypotension.

● Advise patient to avoid concurrent use of al-Availability (generic available)
cohol or other CNS depressant drugs.Tablets: 50 mg, 100 mg, 150 mg, 300 mg.

● Inform patient that frequent rinses, good oral
hygiene, and sugarless candy or gum may di-NURSING IMPLICATIONS
minish dry mouth. Health care professional

Assessment should be notified if this persists >2 wk. An
● Monitor blood pressure and pulse rate before increase in fluid intake, fiber, and exercise

and during initial therapy. Monitor ECGs in may prevent constipation.
patients with pre-existing cardiac disease be- ● Advise patient to notify health care profes-
fore and periodically during therapy to detect sional of medication regimen before treat-
arrhythmias. ment or surgery.

● Assess for possible sexual dysfunction. ● Instruct patient to notify health care profes-
● Depression: Assess mental status (orienta- sional if priapism, irregular heartbeat, faint-

tion, mood, and behavior) frequently. Assess ing, confusion, skin rash, or tremors occur
for suicidal tendencies, especially during ear- or if dry mouth, nausea and vomiting, diz-
ly therapy. Restrict amount of drug available ziness, headache, muscle aches, constipa-
to patient. tion, or diarrhea becomes pronounced.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Emphasize the importance of follow-up Distribution: Widely distributed, crosses
blood-brain barrier. Probably crosses the pla-exams to evaluate progress.
centa and enters breast milk.● Refer for psychotherapy to improve coping
Protein Binding: 89%.skills.
Metabolism and Excretion: Metabolized by● Refer to local support group.
the liver.Evaluation/Desired Outcomes
Half-life: 1.6–5.4 hr.

● Resolution of depression.
● Increased sense of well-being. TIME/ACTION PROFILE (sedation)
● Renewed interest in surroundings.

ROUTE ONSET PEAK DURATION● Increased appetite.
PO 15–30 min 6–8 hr unknown● Improved energy level.

● Improved sleep.
Contraindications/Precautions

● Decrease in severity of pain in chronic pain
Contraindicated in: Hypersensitivity; Cross-syndromes. Therapeutic effects are usually
sensitivity with other benzodiazepines may oc-seen within 1 wk, although 4 wk may be re-
cur; Pre-existing CNS depression; Uncontrolledquired to obtain significant therapeutic
severe pain; OB, Pedi: Pregnancy, lactation, orresults.
children.
Use Cautiously in: Pre-existing hepatic dys-triamcinolone, See function (dose reduction recommended); His-CORTICOSTEROIDS (INHALATION), tory of suicide attempt or drug addiction; Geri:

CORTICOSTEROIDS (NASAL), Elderly patients have increased sensitivity to
CORTICOSTEROIDS (SYSTEMIC), benzodiazepines. Appears on Beers list and is
CORTICOSTEROIDS (TOPICAL/LOCAL). associated with increased risk of falls (� dose

required); Debilitated patients (initial dose re-
duction recommended).

triamterene, See DIURETICS
Adverse Reactions/Side Effects(POTASSIUM-SPARING).
CNS: abnormal thinking, behavior changes, diz-
ziness, excessive sedation, hangover, headache,
anterograde amnesia, confusion, hallucina-

triazolam (trye-az-oh-lam) tions, sleep—driving, lethargy, mental depres-
�Apo-Triazo, �Gen-Triazolam, sion, paradoxical excitation. EENT: blurred vi-
Halcion, �Novo-Triolam, �Nu- sion. GI: constipation, diarrhea, nausea,
Triazo vomiting. Derm: rashes. Misc: physical depen-

dence, psychological dependence, tolerance.Classification
Therapeutic: sedative/hypnotics Interactions
Pharmacologic: benzodiazepines Drug-Drug: Cimetidine, erythromycin, flu-

conazole, itraconazole, ketoconazole, in-Schedule IV
dinavir, nelfinavir, ritonavir, or saquinavir

Pregnancy Category X may � metabolism and enhance actions of
triazolam; combination should be avoided. Ad-
ditive CNS depression with alcohol, antide-Indications
pressants, antihistamines, and opioid an-Short-term management of insomnia.
algesics. May � effectiveness of levodopa.Action
May � toxicity of zidovudine. Isoniazid mayActs at many levels in the CNS, producing gener-
� excretion and � effects of triazolam. Seda-

alized depression. Effects may be mediated by tive effects may be � by theophylline.
GABA, an inhibitory neurotransmitter. Thera- Drug-Natural Products: Concomitant use of
peutic Effects: Relief of insomnia. kava kava, valerian, chamomile, or hops
Pharmacokinetics can � CNS depression.
Absorption: Well absorbed following oral ad- Drug-Food: Grapefruit juice significantly �
ministration. blood levels and effects.
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Route/Dosage to notify health care professional if personali-
PO (Adults): 125–250 mcg (up to 500 mcg) at ty changes occur.
bedtime. ● Instruct patient to notify health care profes-

sional if an increase in daytime anxiety oc-PO (Geriatric Patients or Debilitated Pa-
curs. May occur after as few as 10 days oftients): 125 mcg at bedtime initially; may be in-
therapy. May require discontinuation ofcreased as needed.
triazolam.Availability (generic available)

● Emphasize the importance of follow-up ap-Tablets: 125 mcg, 250 mcg. pointments to monitor progress.

Evaluation/Desired OutcomesNURSING IMPLICATIONS
● Improvement in sleep patterns, which may

Assessment not be noticeable until the 3rd day of therapy.
● Assess sleep patterns prior to and periodical-

ly throughout therapy. tricalcium phosphate, See CALCIUM
● Geri: Assess CNS effects and risk of falls. Insti- SALTS.tute falls prevention strategies.
● Prolonged high-dose therapy may lead to psy-

chological or physical dependence. Restrict trikates, See POTASSIUM
the amount of drug available to patient, espe- SUPPLEMENTS.
cially if patient is depressed, suicidal, or has a
history of addiction.

Potential Nursing Diagnoses trimethoprimInsomnia (Indications)
(trye-meth-oh-prim)Risk for injury (Side Effects)
Primsol, Proloprim, Trimpex

Implementation
Classification● Supervise ambulation and transfer of patients
Therapeutic: anti-infectivesfollowing administration. Remove cigarettes.
Pharmacologic: folate antagonistsSide rails should be raised and call bell within T

reach at all times. Pregnancy Category C
● PO: Administer with food if GI irritation be-

comes a problem. Indications
Treatment of uncomplicated urinary tract infec-Patient/Family Teaching
tions. Treatment of uncomplicated otitis media● Instruct patient to take triazolam exactly as
in children. Unlabeled uses: Prophylaxis ofdirected. Discuss the importance of prepar-
chronic recurrent urinary tract infections.ing environment for sleep (dark room, quiet,
Treatment of head lice. With dapsone in theavoidance of nicotine and caffeine). If less ef-
management of mild to moderate Pneumo-fective after a few weeks, consult health care
cystis carinii pneumonia (PCP).professional; do not increase dose.

● May cause daytime drowsiness or dizziness. Action
Caution patient to avoid driving or other activ- Interferes with bacterial folic acid synthesis.
ities requiring alertness until response to Therapeutic Effects: Bactericidal action
medication is known. Geri: Instruct patient against susceptible organisms. Spectrum:
and family how to reduce falls risk at home. Some gram-positive pathogens, including:

● Advise patient to avoid the use of alcohol and Streptococcus pneumoniae, Group A beta-he-
other CNS depressants and to consult health molytic streptococci, Some staphylococci and
care professional prior to using OTC prepara- Enterococcus. Gram-negative spectrum in-
tions that contain antihistamines or alcohol. cludes the following Enterobacteriaceae: Acine-

● Advise patient to inform health care profes- tobacter, Citrobacter, Enterobacter, Esche-
sional if pregnancy is planned or suspected richia coli, Haemophilus influenzae,
or if confusion, depression, or persistent Klebsiella pneumoniae, Proteus mirabilis,
headaches occur. Instruct family or caregiver Salmonella, Shigella. Other strains of Proteus,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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some Providencia, some Serratia, and P. cari- Pneumocystis carinii Pneumonia
PO (Adults): 20 mg/kg/day with 100 mg dap-nii are also susceptible.
sone daily for 21 days (unlabeled).Pharmacokinetics
Renal ImpairmentAbsorption: Well absorbed following oral ad-
PO (Adults): CCr 15–30 ml/min—50 mg qministration.
12 hr (for urinary tract infections).Distribution: Widely distributed. Crosses the

placenta and is distributed into breast milk in Availability (generic available)
high concentrations. Tablets: 100 mg, 200 mg. Oral solution (al-
Metabolism and Excretion: 80% excreted cohol-and dye-free) (bubblegum flavor):
unchanged in the urine; 20% metabolized by the 50 mg/5 ml in 473-ml bottles. In combina-
liver. tion with: sulfamethoxazole. See Trimetho-
Half-life: 8–11 hr (increased in renal impair- prim/Sulfamethoxazole monograph.
ment).

NURSING IMPLICATIONS
TIME/ACTION PROFILE (blood levels)

Assessment
ROUTE ONSET PEAK DURATION ● Assess patient for urinary tract infection (fev-

er, cloudy urine, frequency, urgency, painPO rapid 1–4 hr 12–24 hr
and burning on urination) or other signs of

Contraindications/Precautions infection at beginning of and throughout
Contraindicated in: Hypersensitivity; Megalo- therapy.
blastic anemia secondary to folate deficiency. ● Obtain specimens for culture and sensitivity

prior to initiating therapy. First dose may beUse Cautiously in: Renal impairment (dosage
given before receiving results.reduction required if CCr ≤30 ml/min); Debili-

● Monitor intake and output ratios. Fluid intaketated patients; Severe hepatic impairment; Fo-
should be sufficient to maintain urine outputlate deficiency; Pregnancy, lactation, or chil-
of at least 1200–1500 ml daily.dren <12 yr (safety as a single agent not

● Lab Test Considerations: May produceestablished).
elevated serum bilirubin, creatinine, BUN,Adverse Reactions/Side Effects AST, and ALT.

GI: altered taste, epigastric discomfort,
● Monitor CBC and urinalysis periodically

glossitis, nausea, vomiting, drug-induced hepa- throughout therapy. Therapy should be dis-
titis. Derm: pruritus, rash. Hemat: megaloblas- continued if blood dyscrasias occur.
tic anemia, neutropenia, thrombocytopenia.

Potential Nursing DiagnosesMisc: fever.
Risk for infection (Indications, Side Effects)

Interactions
ImplementationDrug-Drug: Increased risk of folate deficiency
● PO: Administer on an empty stomach, at leastwhen used with phenytoin or methotrexate.

1 hr before or 2 hr after meals, with a fullIncreased risk of bone marrow depression
glass of water. May be administered with foodwhen used with antineoplastics or radiation
if GI irritation occurs.therapy. Rifampin may decrease effectiveness

Patient/Family Teachingby increasing elimination.
● Instruct patient to take medication and to fin-Route/Dosage ish medication completely as directed, even if

Treatment of Urinary Tract Infections feeling better. If a dose is missed, it should be
PO (Adults and Children ≥12 yr): 100 mg q taken as soon as remembered, with subse-
12 hr or 200 mg as a single daily dose. quent doses spaced evenly apart. Advise pa-

tient that sharing of this medication may beTreatment of Otitis Media
dangerous.PO (Children >6 mos): 5 mg/kg q 12 hr.

● Advise patient to notify health care profes-
Prophylaxis of Chronic Urinary Tract In- sional if skin rash, sore throat, fever, mouth
fections sores, or unusual bleeding or bruising oc-
PO (Adults): 100 mg/day as a single dose (un- curs. Leucovorin (folinic acid) may be ad-
labeled). ministered if folic acid deficiency occurs.
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● Instruct patient to notify health care profes- many strains of gram-positive aerobic patho-
sional if symptoms do not improve. gens including: Streptococcus pneumoniae,

● Emphasize the importance of routine follow- Staphylococcus aureus, Group A beta-hemolyt-
up exams to evaluate progress. ic streptococci, Nocardia, Enterococcus. Has

activity against many aerobic gram-negativeEvaluation/Desired Outcomes
pathogens, such as: Acinetobacter, Enterobac-

● Resolution of the signs and symptoms of in-
ter, Klebsiella pneumoniae, Escherichia coli,fection. Therapy is usually required for 10–
Proteus mirabilis, Shigella, Haemophilus in-14 days for resolution of urinary tract in-
fluenzae, including ampicillin-resistant strains.fection.
P. carinii (a protozoa). Not active against Pseu-● Decreased incidence of urinary tract infec-
domonas aeruginosa.tions during prophylactic therapy.
Pharmacokinetics
Absorption: Well absorbed from the GI tract.trimethoprim/ Distribution: Widely distributed. Crosses the

sulfamethoxazole blood-brain barrier and placenta and enters
(trye-meth-oh-prim/sul-fa- breast milk.

Metabolism and Excretion: Some metabo-meth-ox-a-zole)
lism by the liver (20%); remainder excreted un-�Apo-Sulfatrim, �Apo-Sulfatrim
changed by the kidneys.DS, Bactrim, Bactrim DS, Cofa-
Half-life: Trimethoprim—6–11 hr; sulfa-trim, Cotrim, Cotrim DS, �Novo-
methoxazole—9–12 hr, both prolonged in re-Trimel, �Novo-Trimel DS, �Nu-
nal failure.Cotrimox, �Nu-Cotrimox DS,

�Roubac, Septra, Septra DS, TIME/ACTION PROFILE (blood levels)
SMZ/TMP, Sulfatrim, Sulfatrim

ROUTE ONSET PEAK DURATIONDS, TMP/SMX, TMP/SMZ
PO rapid 2–4 hr 6–12 hrClassification
IV rapid end of in- 6–12 hrTherapeutic: anti-infectives, antiprotozoals

fusion TPharmacologic: folate antagonists, sulfon-
amides Contraindications/Precautions

Contraindicated in: Hypersensitivity to sulfon-Pregnancy Category C
amides or trimethoprim; Megaloblastic anemia
secondary to folate deficiency; Severe renal im-Indications
pairment; Pregnancy, lactation, or children <2Treatment of: Bronchitis, Shigella enteritis, Oti-
mo (can cause kernicterus in neonates).tis media, Pneumocystis carinii pneumonia
Use Cautiously in: Impaired hepatic or renal(PCP), Urinary tract infections, Traveler’s diar-
function (dosage reduction required if CCr <30rhea. Prevention of PCP in HIV-positive patients.
ml/min); HIV-positive patients (increased inci-Unlabeled uses: Biliary tract infections, osteo-
dence of adverse reactions).myelitis, burn and wound infections, chlamydial

infections, endocarditis, gonorrhea, intra- Adverse Reactions/Side Effects
abdominal infections, nocardiosis, rheumatic CNS: fatigue, hallucinations, headache, insom-
fever prophylaxis, sinusitis, eradication of men- nia, mental depression. GI: PSEUDOMEMBRANOUS CO-
ingococcal carriers, prophylaxis of urinary tract LITIS, HEPATIC NECROSIS, nausea, vomiting, diarrhea,
infections, and an alternative agent in the treat- stomatitis, hepatitis, cholestatic jaundice. GU:
ment of chancroid. Prevention of bacterial in- crystalluria. Derm: TOXIC EPIDERMAL NECROLYSIS,
fections in immunosuppressed patients. rashes, photosensitivity. Hemat: AGRANULOCYTOSIS,

APLASTIC ANEMIA, hemolytic anemia, leukopenia,Action
megaloblastic anemia, thrombocytopenia. Lo-Combination inhibits the metabolism of folic
cal: phlebitis at IV site. Misc: allergic reactionsacid in bacteria at two different points. Thera-
including ERYTHEMA MULTIFORME, STEVENS-JOHNSON SYN-peutic Effects: Bactericidal action against sus-

ceptible bacteria. Spectrum: Active against DROME, fever.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions ● Inspect IV site frequently. Phlebitis is
Drug-Drug: May � half-life, � clearance, common.
and exaggerate folic acid deficiency caused by ● Assess patient for allergy to sulfonamides.
phenytoin. May � effects of sulfonylurea ● Monitor intake and output ratios. Fluid intake
oral antidiabetics, phenytoin, digoxin, should be sufficient to maintain a urine out-
thiopental and warfarin. May � toxicity of put of at least 1200–1500 ml daily to prevent
methotrexate. � risk of thrombocytopenia crystalluria and stone formation.
from thiazide diuretics (� in geriatric pa- ● Lab Test Considerations: Monitor CBC
tients). � efficacy of cyclosporine (de- and urinalysis periodically during therapy.
creases serum concentrations) and � risk ● May produce � serum bilirubin, creatinine,
of nephrotoxicity. and alkaline phosphatase.
Route/Dosage Potential Nursing Diagnoses
(TMP = trimethoprim; SMX = sulfamethoxa- Risk for infection (Indications, Side Effects)
zole). Dosing based on TMP content. Noncompliance (Patient/Family Teaching)
Bacterial Infections Implementation
PO, IV (Adults and Children >2 mo): Mild- ● Do not confuse DS (double-strength) formu-
moderate infections—6–12 mg TMP/kg/day lations with single-strength formulations.
divided q 12 hr; Serious infection/Pneumo- ● Do not administer medication IM.
cystis—15–20 mg TMP/kg/day/divided q 6–8 ● PO: Administer around the clock with a full
hr . glass of water. Use calibrated measuring de-
PO (Adults): Urinary tract infection/chronic vice for liquid preparations.
bronchitis—1 double strength tablet (160 mg IV Administration
TMP/800 mg SMX) q 12 hr for 10–14 days.

● Intermittent Infusion: Diluent: Dilute
Urinary Tract Infection Prophylaxis each 5-ml of trimethoprim/sulfamethoxazole
PO, IV (Adults and Children >2 mo): 2 mg with 125 ml of D5W (stable for 24 hr at room
TMP/kg/dose daily or 5 mg TMP/kg/dose twice temperature). May also dilute each 5-ml of
weekly. drug with 75 ml of D5W if fluid restriction is

required (stable for 6 hr at room tempera-P. carinii Pneumonia (Prevention)
ture). Do not refrigerate. Concentration:PO (Adults): 1 double strength tablet (160 mg
Should not exceed 1.06 mg/ml. Rate: InfuseTMP/800 mg SMX) daily (may also be given 3
over 60–90 min.times weekly).

● Y-Site Compatibility: acyclovir, aldesleu-PO (Children >1 mo): 150 mg TMP/m2/day
kin, allopurinol, amifostine, amphotericin Bdivided q 12 hr on 3 consecutive days/wk (not
cholesteryl sulfate complex, anidulafungin,to exceed 320 mg TMP/1600 mg SMX per day).
atracurium, aztreonam, bivalirudin, cefep-Availability (generic available) ime, cyclophosphamide, daptomycin, dexme-Tablets: �20 mg TMP/100 mg SMX, 80 mg detomidine, diltiazem, docetaxel, doxorubi-TMP/400 mg SMX, 160 mg TMP/800 mg SMX. cin liposome, enalaprilat, ertapenem,Cost: Generic—80 mg TMP/400 mg SMX esmolol, etoposide phosphate, fenoldopam,$11.99/30, 160 mg TMP/800 mg SMX $12.99/ filgrastim, fludarabine, gemcitabine, granise-30. Oral suspension (cherry, grape fla- tron, hydromorphone, labetalol, lansopra-vors): 40 mg TMP/200 mg SMX per 5 ml. Cost: zole, levofloxacin, linezolid, lorazepam, mag-Generic—$11.99/200 ml. Solution for in- nesium sulfate, melphalan, meperidine,jection: 16 mg TMP/80 mg SMX per ml in 5-, morphine, nicardipine, palonosetron, pancu-10-, and 30-ml vials. ronium, pantoprazole, pemetrexed, per-
phenazine, piperacillin/tazobactam,NURSING IMPLICATIONS
remifentanil, sargramostim, tacrolimus, teni-

Assessment poside, thiotepa, tirofiban, vecuronium, vori-
● Assess for infection (vital signs; appearance conazole, zidovudine.

of wound, sputum, urine, and stool; WBC) at ● Y-Site Incompatibility: amikacin, amino-
beginning of and during therapy. phylline, ampicillin, atropine, bumetanide,

● Obtain specimens for culture and sensitivity caspofungin, cefazolin, cefotaxime, cefoxitin,
before initiating therapy. First dose may be ceftazidime, ceftriaxone, cimetidine, clinda-
given before receiving results. mycin, cyclosporine, dexamethasone sodium
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phosphate, diazepam, digoxin, diphenhydra- ● Resolution of symptoms of traveler’s di-
arrhea.mine, dobutamine, dopamine, doxycycline,

● Prevention of PCP in patients with HIV.epinephrine, erythromycin, famotidine, fen-
tanyl, fluconazole, furosemide, gentamicin,
haloperidol, heparin, hydrocortisone sodium

trospium (tros-pee-yum)succinate, imipenem/cilastatin, insulin, iso-
Sanctura, Sanctura XRproterenol, ketorolac, lidocaine, methylpred-

nisolone sodium succinate, metoclopramide, Classification
metoprolol, metronidazole, midazolam, naf- Therapeutic: urinary tract antispasmodics
cillin, nitroglycerin, nitroprusside, norepi- Pharmacologic: antimuscarinics
nephrine, ondansetron, penicillin G potassi-

Pregnancy Category Cum, phenylephrine, phenytoin,
phytonadione, potassium chloride, procain-

Indicationsamide, prochlorperazine, promethazine,
Overactive bladder with symptoms of urge uri-propranolol, protamine, quinupristin/dalfo-
nary incontinence, urgency and urinary fre-pristin, ranitidine, sodium bicarbonate, to-
quency.bramycin, vancomycin, vasopressin, ver-

apamil, vinorelbine. Action
Antagonizes the effect of acetylcholine at musca-Patient/Family Teaching
rinic receptors in the bladder; this parasympa-● Instruct patient to take medication around
tholytic action reduces bladder smooth musclethe clock and to finish drug completely as di-
tone. Therapeutic Effects: Increased bladderrected, even if feeling well. Take missed doses
capacity and decreased symptoms of overactiveas soon as remembered unless almost time
bladder.for next dose. Advise patient that sharing of

this medication may be dangerous. Pharmacokinetics
● Instruct patient to notify health care profes- Absorption: Less than 10% absorbed following

sional if fever and diarrhea develop, especial- oral administration; food significantly � ab-
ly if diarrhea contains blood, mucus, or pus. sorption. TAdvise patient not to treat diarrhea without Distribution: Mostly distributed to plasma.
consulting health care professional. Metabolism and Excretion: Of the 10% ab-

● Caution patient to use sunscreen and protec- sorbed, 40% is metabolized. Unabsorbed drug
tive clothing to prevent photosensitivity re- is mainly excreted in feces. Of absorbed drug,
actions. 60% is eliminated in urine as unchanged drug

● Advise patient to notify health care profes- via active tubular secretion.
sional if skin rash, sore throat, fever, mouth Half-life: 20 hr.
sores, or unusual bleeding or bruising

TIME/ACTION PROFILE (anticholinergicoccurs.
effects)

● Instruct patient to notify health care profes-
sional if symptoms do not improve within a

ROUTE ONSET PEAK DURATION
few days.

PO unknown 5–6 hr 24 hr
● Emphasize importance of regular follow-up

exams to monitor blood counts in patients on Contraindications/Precautions
prolonged therapy. Contraindicated in: Hypersensitivity; Gastric

● Home Care Issues: Instruct family or care- or urinary retention, uncontrolled angle-clo-
giver on dilution, rate, and administration of sure glaucoma or risk for these conditions.
drug and proper care of IV equipment. Use Cautiously in: Bladder outflow obstruc-

Evaluation/Desired Outcomes tion; Gastrointestinal obstructive disorders (ul-
● Resolution of the signs and symptoms of in- cerative colitis, intestinal atony, myasthenia gra-

fection. Length of time for complete resolu- vis); Controlled angle-closure glaucoma (use
tion depends on organism and site of in- only if necessary and with careful monitoring);
fection. CCr less than 30 mL/min (dose reduction rec-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ommended); Moderate to severe hepatic im- NURSING IMPLICATIONS
pairment; Geri: Geriatric patients (� sensitivity Assessmentto anticholinergic effects; � doses may be re-

● Monitor voiding pattern and intake and out-
quired); OB: Pregnancy or lactation (use only if put ratios.
benefit justifies risks to fetus/newborn); Pedi:

Potential Nursing DiagnosesChildren (safety not established).
Impaired urinary elimination (Indications)

Adverse Reactions/Side Effects
ImplementationCNS: headache, dizziness, drowsiness, fatigue.
● PO: Administer 1 hr prior to meals or on anEENT: blurred vision. GI: constipation, dry

empty stomach.mouth, dyspepsia. GU: urinary retention, uri-
Patient/Family Teachingnary tract infection. Misc: fever, heat stroke.
● Instruct patient to take as directed. If a dose isInteractions skipped, take next dose 1 hr prior to next

Drug-Drug: May interact with other drugs meal.
that compete for tubular secretion. � risk

● Caution patient that heat prostration (fever
of anticholinergic effects with other drugs hav- and heat stroke due to decreased sweating)
ing anticholinergic properties. may occur when trospium is taken in a hot

environment.Route/Dosage
● May cause drowsiness, dizziness and blurredPO (Adults): 20 mg twice daily or 60 mg once

vision. Caution patient to avoid driving anddaily (XR dose form).
other activities requiring alertness until re-PO (Adults 75 yr or older): based on tolera-
sponse to medication is known. Advise pa-bility dose may be decreased to 20 mg once
tient to avoid alcohol; may increasedaily drowsiness.

Renal Impairment Evaluation/Desired OutcomesPO (Adults): CCr less than 30 mL/min—20
● Increased bladder capacity and decreasedmg once daily at bedtime. symptoms of overactive bladder.

Availability
Tablets: 20 mg. Extended release tablets: urokinase, See THROMBOLYTIC
60 mg. AGENTS.
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PURA/HEMOLYTIC UREMIC SYNDROME (very high doses invalacyclovir immunosuppressed patients).
(val-ay-sye-kloe-veer)

InteractionsValtrex
Drug-Drug: Probenecid and cimetidine �

Classification blood levels; significant only in renal im-
Therapeutic: antivirals pairment.

Pregnancy Category B Route/Dosage

Herpes ZosterIndications
PO (Adults): 1 g 3 times daily for 7 days.Treatment of herpes zoster (shingles). Treat-

ment/suppression of genital herpes. Reduction Genital Herpes
of transmission of genital herpes. Treatment of PO (Adults): Initial treatment—1 g twice
herpes labialis (cold sores). daily for 10 days. Recurrence—500 mg twice

daily for 3 days. Suppression of recurrence—1Action
g once daily or 500 mg once daily in patients ex-Rapidly converted to acyclovir. Acyclovir inter-
periencing <10 recurrences/yr. Suppression offeres with viral DNA synthesis. Therapeutic Ef-
recurrence in HIV-infected patients—500 mgfects: Inhibited viral replication, decreased vi-
q 12 hr. Reduction of transmission—500 mgral shedding, reduced time to healing of lesions.
once daily for source partner.Reduced transmission of genital herpes.

Pharmacokinetics Herpes Labialis
Absorption: 54% bioavailable as acyclovir af- PO (Adults): 2 g then 2 g 12 hr later.
ter oral administration of valacyclovir. Renal Impairment
Distribution: CSF concentrations of acyclovir PO (Adults): CCr 30–49 ml/min—1 g q 12 hr
are 50% of plasma concentrations. Acyclovir for herpes zoster treatment, no reduction re-
crosses placenta; enters breast milk. quired for treatment of genital herpes; 1 g then 1
Metabolism and Excretion: Rapidly convert- g 12 hr later for herpes labialis. CCr 10–29 ml/
ed to acyclovir via intestinal/hepatic metab- min—1 g q 24 hr for initial treatment of genital
olism. herpes, 500 mg q 24 hr for treatment of recur- VHalf-life: 2.5–3.3 hr; up to 14 hr in renal im- rent episodes of genital herpes, 500 mg q 48 hr
pairment (acyclovir). for suppression of genital herpes in patients

with 9 or fewer recurrences/yr, 500 mg q 24 hrTIME/ACTION PROFILE (blood levels†)
for suppression of genital herpes in patients
with ≥10 recurrences/yr or HIV-infected pa-ROUTE ONSET PEAK DURATION
tients, 1 g q 24 hr for treatment of herpes zoster;PO unknown 1.5–2.5 hr 8–24 hr
500 mg then 500 mg 12 hr later for herpes labi-

†Acyclovir alis. CCr <10 ml/min—500 mg q 24 hr for ini-
tial treatment of genital herpes, 500 mg q 24 hrContraindications/Precautions
for treatment of recurrent episodes of genitalContraindicated in: Hypersensitivity to valacy-
herpes, 500 mg q 48 hr for suppression of geni-clovir or acyclovir.
tal herpes in patients with 9 or fewer recur-Use Cautiously in: Renal impairment (dosage
rences/yr, 500 mg q 24 hr for suppression ofreduction/increased dosing interval recom-
genital herpes in patients with ≥10 recurrences/mended if CCr <50 ml/min); Geri: Elderly pa-
yr or HIV-infected patients, 500 mg q 24 hr fortients (dose reduction may be necessary); OB:
treatment of herpes zoster; single 500 mg dosePregnancy, lactation; Pedi: Children (safety not
for herpes labialis.established).

AvailabilityAdverse Reactions/Side Effects
Tablets: 500 mg, 1 g. Cost: 500 mg $177.99/CNS: headache, dizziness, weakness. GI: nau-
30, 1 g $315.98/30500 mg $151.86/42, 1 gsea, abdominal pain, anorexia, constipation, di-

arrhea. Hemat: THROMBOTIC THROMBOCYTOPENIC PUR- $103.24/20.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NURSING IMPLICATIONS in patients with acute herpes zoster
(shingles).

Assessment
● Decrease in time to full crusting, loss of vesi-

● Assess lesions before and daily during cles, loss of ulcers, and development of crusts
therapy. in patients with genital herpes.

● Monitor patient for signs of thrombotic
● Decrease in frequency of outbreaks in pa-

thrombocytic purpura/hemolytic uremic syn- tients with genital herpes.
drome (thrombocytopenia, microangiopath- ● Decrease in time to full crusting, loss of vesi-
ic hemolytic anemia, neurologic findings, re- cles, loss of ulcers, and development of crusts
nal dysfunction, fever). Requires prompt in patients with herpes labialis. Decrease in
treatment; may be fatal. transmission of genital herpes.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications) valganciclovirRisk for infection (Indications, Patient/Family

(val-gan-sye-kloe-veer)Teaching)
Valcyte

Implementation
Classification

● PO: May be administered without regard to
Therapeutic: antiviralsmeals.

● Herpes Zoster: Implement valacyclovir Pregnancy Category C
therapy as soon as possible after the onset of
signs or symptoms of herpes zoster; most ef- Indications
fective if started within 48 hr of the onset of Treatment of cytomegalovirus (CMV) retinitis in
zoster rash. Efficacy of treatment started >72 patients with AIDS. Prevention of CMV disease in
hr after rash onset is unknown. kidney, kidney/pancreas and heart transplant

● Genital Herpes and Herpes Labialis: Im- patients at risk.
plement treatment for genital herpes as soon Action
as possible after onset of symptoms. Valganciclovir is a prodrug which is rapidly con-

Patient/Family Teaching verted to ganciclovir by intestinal and hepatic
● Instruct patient to take valacyclovir exactly as enzymes. CMV virus converts ganciclovir to its

directed for the full course of therapy. If a active form (ganciclovir phosphate) inside host
dose is missed, take as soon as remembered cell, where it inhibits viral DNA polymerase.
if not just before next dose. Therapeutic Effects: Antiviral effect directed

preferentially against CMV-infected cells.● Herpes Zoster: Inform patient that valacy-
clovir does not prevent the spread of infection Pharmacokinetics
to others. Precautions should be taken Absorption: 59.4% absorbed following oral
around others who have not had chickenpox administration, rapidly converted to ganci-
or varicella vaccine, or are immunosup- clovir.
pressed, until all lesions have crusted. Distribution: Unknown.

● Genital Herpesand Herpes Labialis: In- Metabolism and Excretion: Rapidly convert-
form patient that valacyclovir does not pre- ed to ganciclovir; ganciclovir is mostly excreted
vent the spread of herpes labialis to others. by the kidneys.
Advise patient to avoid contact with lesions Half-life: 4.1 hr (intracellular half-life of gan-
while lesions or symptoms are present. Vala- ciclovir phosphate is 18 hr).
cyclovir prevents transmission of genital

TIME/ACTION PROFILE (ganciclovir bloodherpes to others. Advise patient to practice
levels)safe sex (avoid sexual intercourse when le-

sions are present and wear a condom made
ROUTE ONSET PEAK DURATION

of latex or polyurethane during sexual
PO rapid 2 hr 12–24 hrcontact).

Evaluation/Desired Outcomes Contraindications/Precautions
● Decrease in time to full crusting, loss of vesi- Contraindicated in: Hypersensitivity to val-

cles, loss of ulcers, and development of crusts ganciclovir or ganciclovir; OB: Pregnancy or
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planned pregnancy; OB: Lactation; Hemodialy- Prevention of CMV disease in transplant pa-
sis; Patients undergoing liver transplantation. tients
Use Cautiously in: Renal impairment (dosage PO (Adults): 900 mg once daily, starting 10
reduction recommended if CCR <60 ml/min); days prior to transplant and continued for 100
Pre-existing bone marrow depression; Previous days after
or concurrent myelosuppressive drug therapy Renal Impairmentor radiation therapy; Geriatric patients (age-re- PO (Adults): CCr 40–59 ml/min—450 mglated decrease in renal function requires dosage once daily; CCr 25–39 ml/min—450 mg everyreduction); Pedi: Children (safety not estab- 2 days; CCr 12–24 ml/min—450 mg twicelished). weekly.
Adverse Reactions/Side Effects AvailabilityCNS: SEIZURES, headache, insomnia, agitation, Tablets: 450 mg.confusion, dizziness, hallucinations, psychosis,
sedation. GI: abdominal pain, diarrhea, nausea, NURSING IMPLICATIONS
vomiting. GU: renal impairment. Hemat: NEU-

AssessmentTROPENIA, THROMBOCYTOPENIA, anemia, aplastic ane-
● Diagnosis of CMV retinitis should be deter-mia, bone marrow depression, pancytopenia.

mined by ophthalmoscopy prior to treatmentNeuro: ataxia, paresthesia, peripheral neurop-
with ganciclovir.athy. Misc: fever, hypersensitivity reactions, in-

● Culture for CMV (urine, blood, throat) mayfections.
be taken prior to administration. However, aInteractions
negative CMV culture does not rule out CMVDrug-Drug: � risk of hematologic toxicity
retinitis. If symptoms do not respond afterwith zidovudine. Blood levels and effects may
several weeks, resistance to ganciclovir maybe � by probenecid. Patients with renal im-
have occurred. Ophthalmologic examspairment may experience accumulation of me-
should be performed weekly during induc-tabolites of mycophenolate and valganciclo-
tion and every 2 wk during maintenance orvir. � blood levels and risk of toxicity from
more frequently if the macula or optic nervedidanosine.
is threatened. Progression of CMV retinitisDrug-Food: Food � absorption.
may occur during or following ganciclovir VRoute/Dosage treatment.

● Assess for signs of infection (fever, chills,Treatment of CMV Disease
cough, hoarseness, lower back or side pain,PO (Adults): Induction—900 mg twice daily
sore throat, difficult or painful urination).for 21 days; maintenance treatment or pa-
Notify physician or other health care profes-tients with inactive CMV retinitis—900 mg
sional if these symptoms occur.once daily.

● Assess for bleeding (bleeding gums, bruising,
Renal Impairment petechiae, or guaiac stools, urine, and eme-
CCr 40–59 ml/min (Adults): Induction—450 sis). Avoid IM injections and taking rectal
mg twice daily for 21 days; maintenance treat- temperatures. Apply pressure to venipunc-
ment or patients with inactive CMV retini- ture sites for 10 min.
tis—450 mg once daily.

● Lab Test Considerations: May cause
Renal Impairment granulocytopenia, anemia, and thrombocy-
CCr 25–39 ml/min (Adults): Induction—450 topenia. Monitor neutrophil and platelet
mg once daily for 21 days; maintenance treat- count closely throughout therapy. Do not
ment or patients with inactive CMV retini- administer if ANC <500/mm3, platelet count
tis—450 mg every two days. <25,000/mm3, or hemoglobin <8 g/dl. Re-
Renal Impairment covery begins within 3–7 days of discontinua-
CCr 10–24 ml/min (Adults): Induction—450 tion of therapy.
mg every two days for 21 days; maintenance ● Monitor BUN and serum creatinine at least
treatment or patients with inactive CMV reti- once every 2 wk throughout therapy. May
nitis—450 mg twice weekly. cause � in serum creatinine.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnoses VALPROATESRisk for infection (Indications, Patient/Family
Teaching) divalproex sodium

(dye-val-proe-ex soe-dee-um)Implementation
�Apo-Divalproex, Depakote, De-

● Valganciclovir and ganciclovir are not inter-
pakote ER, �DOM-Divalproex,changeable. Do not substitute.
�Epival, �Gen-Divalproex,

● Valganciclovir tablets should be handled
�Novo-Divalproex, �Nu-Dival-carefully. Do not break or crush. May be po-
proex, �PHL-Divalproex, �PMS-tentially teratogenic; avoid direct contact with
Divalproexbroken or crushed tablets. If contact with the

skin or mucous membranes occurs, wash valproate sodium
thoroughly with soap and water and rinse (val-proe-ate soe-dee-um)
eyes thoroughly with plain water. Depacon

● PO: Administer capsules with food.
valproic acid (val-proe-ik as-id)

Patient/Family Teaching �Apo-Valproic, Depakene,
● Instruct patient to take valganciclovir with �DOM-Valproic Acid, �PHL-Val-

food, exactly as directed. proic Acid, �PMS-Valproic Acid,
● Inform patient that valganciclovir is not a �Ratio-Valprox

cure for CMV retinitis. Progression of retinitis
Classificationmay continue in immunocompromised pa-
Therapeutic: anticonvulsants, vasculartients during and following therapy. Advise headache suppressants

patients to have regular ophthalmic exams at
least every 4–6 wk. Duration of therapy for Pregnancy Category D
CMV prevention is based on the duration and
degree of immunosuppression. Indications

● May cause seizures, sedation, dizziness, atax- Monotherapy and adjunctive therapy for simple
ia, and/or confusion. Caution patient not to and complex absence seizures. Monotherapy
drive or do other activities requiring alertness and adjunctive therapy for complex partial sei-
until response to medication is known. zures. Adjunctive therapy for patients with multi-

● Advise patient to notify health care profes- ple seizure types, including absence seizures.
sional if fever; chills; sore throat; other signs Divalproex sodium only: : Manic episodes
of infection; bleeding gums; bruising; pete- associated with bipolar disorder, Prevention of
chiae; or blood in urine, stool, or emesis oc- migraine headache.
curs. Caution patient to avoid crowds and

Actionpersons with known infections. Instruct pa-
Increase levels of GABA, an inhibitory neuro-tient to use soft toothbrush and electric razor.
transmitter in the CNS. Therapeutic Effects:Patient should be cautioned not to drink alco-
Suppression of seizure activity. Decreased man-holic beverages or take products containing
ic episodes. Decreased frequency of migraineaspirin or NSAIDs.
headaches.● Advise patient that valganciclovir may have

teratogenic effects. Women should use a non- Pharmacokinetics
hormonal and men a barrier method of con- Absorption: Well absorbed following oral ad-
traception during and for at least 90 days fol- ministration; divalproex is enteric-coated, and
lowing therapy. absorption is delayed. ER form produces lower

● Caution patient to use sunscreen and protec- blood levels. IV administration results in com-
tive clothing to prevent photosensitivity re- plete bioavailability.
actions. Distribution: Rapidly distributed into plasma

● Emphasize the importance of frequent follow- and extracellular water. Cross blood-brain bar-
up exams to monitor blood counts. rier and placenta; enters breast milk.

Protein Binding: 80–90%, decreased in neo-Evaluation/Desired Outcomes
nates, elderly, renal impairment, or chronic he-● Management of the symptoms of CMV retinitis

in patients with AIDS. patic disease.
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Metabolism and Excretion: Mostly metabo- mate. � CNS depression with other CNS de-
lized by the liver; minimal amounts excreted un- pressants, including alcohol,
changed in urine. antihistamines, antidepressants, opioid
Half-life: Adults: 9–16 hr. analgesics, MAO inhibitors, and sedative/

hypnotics. MAO inhibitors and other anti-
TIME/ACTION PROFILE (onset = anticon- depressants may � seizure threshold and �
vulsant effect; peak = blood levels) effectiveness of valproate. Carbamazepine,

meropenem, phenobarbital, phenytoin, orROUTE ONSET PEAK DURATION
rifampin may � valproate blood levels. Val-

PO—liquid 2–4 days 15–120 min 6–24 hr proate may � toxicity of carbamazepine,PO— 2–4 days 1–4 hr 6–24 hr
diazepam, amitriptyline, nortriptyline,capsules
ethosuximide, lamotrigine,PO—de- 2–4 days 3–5 hr 12–24 hr

layed-re- phenobarbital, phenytoin, topiramate, or
lease zidovudine.
products

Route/DosagePO—exten- 2–4 days 7–14 hr 24 hr
ded-release Regular-release and delayed-release formula-
products tions usually given in 2–4 divided doses daily;

IV 2–4 days end of in- 6–24 hr extended-release formulation (Depakote ER)
fusion

usually given once daily.
Contraindications/Precautions Anticonvulsant
Contraindicated in: Hypersensitivity; Hepatic PO (Adults and Children >10 yr): Single-
impairment; Known/suspected urea cycle disor- agent therapy (complex partial seizures)—
ders (may result in fatal hyperammonemic en- Initial dose of 10–15 mg/kg/day in 1–4 divided
cephalopathy). doses; � by 5–10 mg/kg/day weekly until ther-
Use Cautiously in: Bleeding disorders; History apeutic response achieved (not to exceed 60
of liver disease; Organic brain disease; Bone mg/kg/day); when daily dosage exceeds 250
marrow depression; Renal impairment; Geri: mg, give in divided doses. Polytherapy (com-
� risk of adverse effects; OB: Use during preg- plex partial seizures)—Initial dose of 10–15
nancy is linked to congenital anomalies, neural mg/kg/day; � by 5–10 mg/kg/day weekly until
tube defects, clotting abnormalities, and hepatic therapeutic response achieved (not to exceed V
dysfunction in the neonate. Use with extreme 60 mg/kg/day); when daily dosage exceeds 250
caution. Lactation: Valproates pass into breast mg, give in divided doses.
milk. Consider discontinuing nursing when PO (Adults and Children >2 yr [>10 yr for
valproates are administered to the nursing Depakote ER]): Simple and complex ab-
mother; Pedi: Children, especially <2 yr (at � sence seizures—Initial dose of 15 mg/kg/day
risk for potentially fatal hepatotoxicity). in 1–4 divided doses; � by 5–10 mg/kg/day

weekly until therapeutic response achieved (notAdverse Reactions/Side Effects
to exceed 60 mg/kg/day); when daily dosage ex-CNS: agitation, dizziness, headache, insomnia,
ceeds 250 mg, give in divided doses.sedation, confusion, depression. CV: peripheral
IV (Adults and Children): Give same dailyedema. EENT: visual disturbances. GI: HEPATO-
dose and at same frequency as was given orally;TOXICITY, PANCREATITIS, abdominal pain, anorexia,
switch to oral formulation as soon as possible.anorexia, diarrhea, indigestion, nausea, vomit-
Rect (Adults and Children): Dilute syrup 1:1ing, constipation, increased appetite. Derm: al-
with water for use as a retention enema. Giveopecia, rashes. Endo: weight gain. Hemat: leu-
17–20 mg/kg load, maintenance 10–15 mg/kg/kopenia, thrombocytopenia. Metab:
dose q 8 hr.HYPERAMMONEMIA. Neuro: tremor, ataxia.

Interactions Mood Stabilizer
Drug-Drug: � risk of bleeding with PO (Adults): Depakote—Initial dose of 750
warfarin. Blood levels and toxicity may be � mg/day in divided doses initially, titrated rapidly
by aspirin, carbamazepine, chlorproma- to desired clinical effect or trough plasma levels
zine, cimetidine, erythromycin, or felba- of 50–125 mcg/ml (not to exceed 60 mg/kg/

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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day). Depakote ER—Initial dose of 25 mg/kg 125 mcg/ml for mania). Doses are gradually
once daily; titrated rapidly to desired clinical ef- � until a predose serum concentration of at
fect of trough plasma levels of 85–125 mcg/ml least 50 mcg/ml is reached. However, a good
(not to exceed 60 mg/kg/day). correlation among daily dose, serum level,

and therapeutic effects has not been estab-Migraine Prevention
lished. Patients receiving near the maximumPO (Adults and Children ≥16 yr): Depa-
recommended 60 mg/kg/day should be mon-kote—250 mg twice daily (up to 1000 mg/
itored for toxicity.day). Depakote ER—500 mg once daily for 1

wk, then � to 1000 mg once daily. Potential Nursing Diagnoses
Risk for injury (Indications)Availability
ImplementationValproic Acid
● Do not confuse Depakote ER and regular dos-Capsules: 250 mg, �500 mg. Cost:

age forms. Depakote ER produces lowerGeneric—$29.97/100. Syrup: 250 mg/5 ml.
blood levels than Depakote dosing forms. IfCost: Generic—$17.99/150 ml.
switching from Depakote to Depakote ER, in-Valproate Sodium
crease dose by 8-20%.Injection: 100 mg/ml in 5-ml vials.

● Single daily doses are usually administered atDivalproex Sodium
bedtime because of sedation.Delayed-release tablets (Depakote): 125

● PO: Administer with or immediately aftermg, 250 mg, 500 mg. Cost: 125 mg $85.85/
meals to minimize GI irritation. Tell patient to100, 250 mg $159.98/100, 500 mg $296.66/
swallow extended-release and delayed-re-100. Capsules-sprinkle: 125 mg. Cost:
lease tablets whole, not to break or chew$83.31/100. Extended-release tablets (De-
them, because this will cause irritation of thepakote ER): 250 mg, 500 mg. Cost: 250 mg
mouth or throat and destroy extended release$134.97/90, 500 mg $225.97/90.
mechanism. Do not administer tablets with
milk or carbonated beverages (may causeNURSING IMPLICATIONS
premature dissolution). Delayed-release di-

Assessment valproex sodium may cause less GI irritation
● Seizures: Assess location, duration, and than valproic acid capsules.

characteristics of seizure activity. Institute
● Shake liquid preparations well before pour-

seizure precautions. ing. Use calibrated measuring device to en-
● Bipolar Disorder: Assess mood, ideation, sure accurate dosage. Syrup may be mixed

and behavior frequently. with food or other liquids to improve taste.
● Migraine Prophylaxis: Monitor frequency

● Sprinkle capsules may be swallowed whole or
of migraine headaches. opened and entire capsule contents sprinkled

● Geri: Assess geriatric patients for excessive on a teaspoonful of soft, cool food (apple-
somnolence. sauce, pudding). Tell patient to swallow

● Lab Test Considerations: Monitor CBC, drug/food mixture immediately, not to chew
platelet count, and bleeding time prior to and it. Do not store for future use.
periodically during therapy. May cause leu-

● To convert from valproic acid to divalproex
kopenia and thrombocytopenia. sodium, initiate divalproex sodium at same

● Monitor hepatic function (LDH, AST, ALT, total daily dose and dosing schedule as val-
and bilirubin) and serum ammonia concen- proic acid. Once patient is stabilized on dival-
trations prior to and periodically during ther- proex sodium, attempt administration 2–3
apy. May cause hepatotoxicity; monitor close- times daily.
ly, especially during initial 6 mo of therapy;

● Rect: Dilute syrup 1:1 with water for use as a
fatalities have occurred. Therapy should be retention enema.
discontinued if hyperammonemia occurs.

IV Administration
● May interfere with accuracy of thyroid func-

● Intermittent Infusion: Diluent: May betion tests.
diluted in at least 50 ml of D5W, 0.9% NaCl,● May cause false-positive results in urine ke-
or LR. Solution is stable for 24 hr at roomtone tests.
temperature. Concentration: 2 mg/ml.● Toxicity and Overdose: Therapeutic se-

rum levels range from 50–100 mcg/ml (50– Rate: Infuse over 60 min (≤20 mg/min).
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Rapid infusion may cause increased side ef- vancomycinfects. Has been given as a one-time infusion of
(van-koe-mye-sin)1000 mg over 5-10 min @ 3 mg/kg/min up to
Lyphocin, Vancocin, Vancoled15 mg/kg in patients with no detectable val-

proate levels. Classification
Therapeutic: anti-infectivesPatient/Family Teaching

● Instruct patient to take medication as direct- Pregnancy Category C
ed. If a dose is missed on a once-a-day sched-
ule, take as soon as remembered that day. If Indications
on a multiple-dose schedule, take it within 6 IV: Treatment of potentially life-threatening in-

fections when less toxic anti-infectives are con-hr of the scheduled time, then space remain-
traindicated. Particularly useful in staphylococ-ing doses throughout the remainder of the
cal infections, including: Endocarditis,day. Abrupt withdrawal may lead to status epi-
Meningitis, Osteomyelitis, Pneumonia, Septice-lepticus.
mia, Soft-tissue infections in patients who have

● May cause drowsiness or dizziness. Caution
allergies to penicillin or its derivatives or whenpatient to avoid driving or other activities re-
sensitivity testing demonstrates resistance toquiring alertness until effects of medication methicillin. PO: Treatment of staphylococcal

are known. Tell patient not to resume driving enterocolitis or pseudomembranous colitis due
until physician gives clearance based on con- to Clostridium difficile. IV: Part of endocardi-
trol of seizure disorder. tis prophylaxis in high-risk patients who are al-

● Caution patient to avoid taking alcohol, CNS lergic to penicillin.
depressants, OTC medications or herbal Action
products concurrently with valproates with- Binds to bacterial cell wall, resulting in cell
out consulting health care professional. death. Therapeutic Effects: Bactericidal ac-

● Instruct patient to notify health care profes- tion against susceptible organisms. Spectrum:
sional of medication regimen prior to treat- Active against gram-positive pathogens, includ-
ment or surgery. ing: Staphylococci (including methicillin-resis-

● Advise patient to carry identification at all tant strains of Staphylococcus aureus ), Group
VA beta-hemolytic streptococci, Streptococcustimes describing medication regimen.

pneumoniae, Corynebacterium, Clostridium● Advise patient to notify health care profes-
difficile, Enterococcus faecalis, Enterococcussional if anorexia, abdominal pain, severe
faecium.nausea and vomiting, yellow skin or eyes, fev-

er, sore throat, malaise, weakness, facial ede- Pharmacokinetics
Absorption: Poorly absorbed from the GI tract.ma, lethargy, unusual bleeding or bruising,
Distribution: Widely distributed. Some pene-pregnancy, or loss of seizure control occurs.
tration (20–30%) of CSF; crosses placenta.Children <2 yr of age are especially at risk for
Metabolism and Excretion: Oral doses ex-fatal hepatotoxicity.
creted primarily in the feces; IV vancomycin

● Emphasize the importance of routine exams
eliminated almost entirely by the kidneys.to monitor progress.
Half-life: Neonates: 6–10 hr; Children 3 mo–3

Evaluation/Desired Outcomes yr: 4 hr; Children >3 yr: 2–2.3 hr; Adults: 5–8
● Decreased seizure activity. hr (increased in renal impairment).
● Decreased incidence of manic episodes in

TIME/ACTION PROFILE (blood levels)patients with bipolar disorders.
ROUTE ONSET PEAK DURATION● Decreased frequency of migraine headaches.
IV rapid end of in- 12–24 hr

fusionvalsartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS. Contraindications/Precautions

Contraindicated in: Hypersensitivity.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: Renal impairment (dosage Renal Impairment
reduction required if CCr ≤80 ml/min); Hearing IV (Adults): An initial loading dose of 750 mg–
impairment; Intestinal obstruction or inflamma- 1 g (not less than 15 mg/kg); serum level moni-
tion (increased systemic absorption when given toring is optimal for choosing maintenance dos-
orally); Pregnancy and lactation (safety not es- age in patients with renal impairment; these
tablished). guidelines may be helpful. CCr 50–80 ml/

min—1 g q 1–3 days; CCr 10–50 ml/min—1Adverse Reactions/Side Effects
g q 3–7 days; CCr <10 ml/min—1 g q 7–14EENT: ototoxicity. CV: hypotension. GI: nausea,
days.vomiting. GU: nephrotoxicity. Derm: rashes.

Hemat: eosinophilia, leukopenia. Local: phle- Availability (generic available)
bitis. MS: back and neck pain. Misc: hypersen- Capsules: 125 mg, 250 mg. Oral solution:
sitivity reactions including ANAPHYLAXIS, chills, fev- 250 mg/5 ml, 500 mg/6 ml. Injection: 500-mg,
er, ‘‘red man’’ syndrome (with rapid infusion), 1-, 5-, 10-g vials.
superinfection.

NURSING IMPLICATIONSInteractions
Drug-Drug: May cause additive ototoxicity and Assessment
nephrotoxicity with other ototoxic and neph- ● Assess patient for infection (vital signs; ap-
rotoxic drugs (aspirin, aminoglycosides, pearance of wound, sputum, urine, and stool;
cyclosporine, cisplatin, loop diuretics). WBC) at beginning of and throughout
May enhance neuromuscular blockade from therapy.
nondepolarizing neuromuscular blocking

● Obtain specimens for culture and sensitivity
agents. Increased risk of histamine flush when prior to initiating therapy. First dose may be
used with general anesthetics in children. given before receiving results.

● Monitor IV site closely. Vancomycin is irritat-Route/Dosage
ing to tissues and causes necrosis and severe

Serious Systemic Infections pain with extravasation. Rotate infusion site.
IV (Adults): 500 mg q 6 hr or 1 g q 12 hr (up to ● Monitor blood pressure throughout IV in-
4 g/day). fusion.
IV (Children >1 mo): 40 mg/kg/day divided q ● Evaluate eighth cranial nerve function by au-
6–8 hr Staphylococcal CNS infection—60 mg/ diometry and serum vancomycin levels prior
kg/day divided q 6 hr, maximum dose: 1 g/dose. to and throughout therapy in patients with
IV (Neonates 1 wk–1 mo): <1200 g: 15 mg/ borderline renal function or those >60 yr of
kg/day q 24 hr. 1200–2000 g: 10–15 mg/kg/ age. Prompt recognition and intervention are
dose q 8–12 hr. >2000 g: 15–20 mg/kg/dose q essential in preventing permanent damage.
8 hr.

● Monitor intake and output ratios and daily
IV (Neonates <1 wk): <1200 g: 15 mg/kg/day weight. Cloudy or pink urine may be a sign of
q 24 hr. 1200–2000 g: 10–15 mg/kg/dose q nephrotoxicity.
12–18 hr. >2000 g: 10–15 mg/kg/dose q 8–12

● Assess patient for signs of superinfection
hr. (black, furry overgrowth on tongue; vaginal
IT (Adults): 20 mg/day. itching or discharge; loose or foul-smellingIT (Children): 5–20 mg/day. stools). Report occurrence.IT (Neonates): 5–10 mg/day.

● Pseudomembranous Colitis: Assess bowel
status (bowel sounds, frequency and consis-Endocarditis Prophylaxis in Penicillin-Aller-

gic Patients tency of stools, presence of blood in stools)
throughout therapy.IV (Adults and Adolescents): 1-g single dose

● Lab Test Considerations: Monitor for1-hr preprocedure.
casts, albumin, or cells in the urine or de-IV (Children): 20-mg/kg single dose 1-hr pre-
creased specific gravity, CBC, and renal func-procedure.
tion periodically throughout course of

Pseudomembranous Colitis therapy.
● May cause increased BUN levels.PO (Adults): 125–500 mg q 6 hr.
● Toxicity and Overdose: Peak serum van-PO (Children): 40 mg/kg/day divided q 6 hr

for 7–10 days (not to exceed 2 g/day). comycin levels should not exceed 25–40
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mcg/ml. Trough concentrations should not ate, tacrolimus, teniposide, theophylline,
exceed 5–10 mcg/ml. thiotepa, tolazoline, vecuronium, vinorel-

bine, zidovudine.Potential Nursing Diagnoses
● Y-Site Incompatibility: albumin, ampho-Risk for infection (Indications)

tericin B cholesteryl sulfate, drotrecogin,Disturbed sensory perception (auditory) (Side
heparin, idarubicin, lansoprazole, ome-Effects)
prazole.

Implementation
Patient/Family Teaching

● PO: Use calibrated measuring device for liq-
● Advise patients on oral vancomycin to take asuid preparations. IV dosage form may be di-

directed. Take missed doses as soon as re-luted in 30 ml of water for oral or nasogastric
membered unless almost time for next dose;tube administration. Resulting solution has
do not double dose.bitter, unpleasant taste. May mix with a flavor-

● Instruct patient to report signs of hypersensi-ing syrup to mask taste. Stable for 14 days if
tivity, tinnitus, vertigo, or hearing loss.refrigerated.

● Advise patient to notify health care profes-
IV Administration sional if no improvement is seen in a few

● Intermittent Infusion: Diluent: To re- days.
constitute, add 10 ml of sterile water for in- ● Patients with a history of rheumatic heart dis-
jection to 500-mg vial or 20 ml of sterile wa- ease or valve replacement need to be taught
ter for injection to 1-g vial for a concentration importance of using antimicrobial prophy-
of 50 mg/ml. Dilute further with at least 100 laxis prior to invasive dental or medical pro-
ml of 0.9% NaCl, D5W, D5/0.9% NaCl, or LR cedures.
for every 500 mg of vancomycin being admin-

Evaluation/Desired Outcomesistered. Reconstituted vials stable for 14 days
● Resolution of signs and symptoms of infec-if refrigerated. Infusion is stable for 96 hr if

tion. Length of time for complete resolutionrefrigerated. Concentration: Final concen-
depends on organism and site of infection.tration of infusion should be ≤5 mg/ml.

● Endocarditis prophylaxis.Rate: Infuse over at least 60 min. Do not
administer rapidly or as a bolus, to minimize
risk of thrombophlebitis, hypotension, and Vvardenafil (ver-den-a-fil)‘‘red man (neck)’’ syndrome (sudden, se- Levitravere hypotension; flushing and/or maculopa-
pular rash of face, neck, chest, and upper ex- Classification

Therapeutic: erectile dysfunction agentstremities). May need to slow infusion further
Pharmacologic: phosphodiesterase type 5to 1.5–2 hr if red-man syndrome occurs. IT:
inhibitorsDiluent: Dilute with preservative-free NS.

Concentration: 1–5 mg/ml. Rate: Directly Pregnancy Category Cinstill into ventricular cerebrospinal fluid.
● Y-Site Compatibility: acyclovir, aldesleu- Indicationskin, allopurinol, amifostine, amiodarone,

Erectile dysfunction.amsacrine, atracurium, cisatracurium, cyclo-
Actionphosphamide, dexmedetomidine, diltiazem,
Increases cyclic guanosine monophosphatedocetaxel, doxorubicin liposome, enalapri-

lat, esmolol, etoposide phosphate, fenoldo- (cGMP) levels by inhibiting phosphodiesterase
pam, filgrastim, fluconazole, fludarabine, type 5 (PDE5) an enzyme responsible for the
gemcitabine, granisetron, hydromorphone, breakdown of cGMP. cGMP produces smooth
insulin, labetalol, levofloxacin, linezolid, lor- muscle relaxation of the corpus cavernosum,
azepam, magnesium sulfate, melphalan, which in turn promotes increased blood flow
meperidine, meropenem, midazolam, milri- and subsequent erection. Therapeutic Ef-
none, morphine, nicardipine, ondansetron, fects: Enhanced blood flow to the corpus caver-
paclitaxel, pancuronium, pemetrexed, per- nosum and erection sufficient to allow sexual in-
phenazine, remifentanil, sodium bicarbon- tercourse. Requires sexual stimulation.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics (such as amiodarone or sotalol) � risk of
Absorption: 15% absorbed following oral ad- serious arrhythmias and should be avoided.
ministration; absorption is rapid. Concurrent use of alpha-adrenergic blockers
Distribution: Extensive tissue distribution; may cause serious hypotension, lowest doses of
penetrates semen. each should be used initially. Strong inhibitors
Protein Binding: 95%. of CYP3A4 including protease inhibitor an-
Metabolism and Excretion: Mostly metabo- tiretrovirals (including ritonavir, saquina-
lized by the liver (mainly CYP3A4 enzyme sys- vir and indinavir), ketoconazole, and itra-
tem, minor metabolism by CYP2C). M1 metabo- conazole � effects and the risk of adverse
lite has anti-erectile dysfunction activity. Parent reactions (dosage adjustments recommended).
drug and metabolites are mostly excreted in Concurrent use of moderate inhibitors of CYP2C
feces. 2–6% renally eliminated. including erythromycin may also � effects.
Half-life: 4–5 hr. � risk of hypotension with antihypertensives

and acute ingestion of alcohol.TIME/ACTION PROFILE
Route/Dosage

ROUTE ONSET PEAK DURATION PO (Adults): 10 mg taken 1 hr prior to sexual
PO rapid 0.5–2 hr 4 hr activity (range 5–20 mg; not to exceed one

dose/24 hr); concurrent use of ritonavir—Contraindications/Precautions single dose should not exceed 2.5 mg in any 72-
Contraindicated in: Hypersensitivity; Concur- hour period; concurrent use of indinavir, ke-
rent use of nitrates or nitric oxide donors; Un- toconazole 400 mg daily or itraconazole 400
stable angina, recent history of stroke, life- mg daily—single dose should not exceed 2.5
threatening arrhythmias, CHF or MI within 6 mg/24 hr; concurrent use of ketoconazole or
mo; End-stage renal disease requiring dialysis; itraconazole 200 mg daily or erythromycin—
Known hereditary degenerative retinal disor- single dose should not exceed 5 mg/24 hr.
ders; Severe hepatic impairment (Child-Pugh PO (Geriatric Patients >65 yr): 5 mg initial
C); Congenital or acquired QT prolongation or dose; titrate as tolerated.
concurrent use of Class IA or III antiarrhyth-

Hepatic Impairmentmics; Women, children or newborns.
PO (Adults): Moderate hepatic impairmentUse Cautiously in: Other serious underlying
(Child-Pugh B)—May start with 5-mg dose,cardiovascular disease or left ventricular out-
subsequent dosing should not to exceed 10.flow obstruction; Penile deformity; Underlying

conditions predisposing to priapism including Availability
sickle cell anemia, multiple myeloma or leuke- Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg. Cost: 2.5
mia; Bleeding disorders or active peptic ulcer mg $68.99/6, 5 mg $111.99/10, 10 mg
diseases; History of sudden severe vision loss or $109.99/10, 20 mg $115.99/10.
non arteritic ischemic optic neuropathy
(NAION); may � risk of recurrence; Strong in- NURSING IMPLICATIONS
hibitors of the CYP3A4 enzyme system; Geri: Pa-

Assessmenttients >65 yr have � blood levels; � dose re-
● Determine erectile dysfunction before admin-quired).

istration. Vardenafil has no effect in the ab-Exercise Extreme Caution in: Concurrent
sence of sexual stimulation.use with alpha-adrenergic blockers may result

is serious hypotension. Potential Nursing Diagnoses
Sexual dysfunction (Indications)Adverse Reactions/Side Effects

CNS: headache, dizziness. EENT: rhinitis, si- Implementation
nusitis. CV: . GI: dyspepsia, nausea. GU: pria- ● PO: Dose is usually administered 1 hr before
pism. Derm: flushing. Misc: flu syndrome. sexual activity. May be administered 30 min

to 4 hr before sexual activity.Interactions
● May be administered without regard to food.Drug-Drug: Concurrent use of nitrates may

cause serious, life threatening hypotension and Patient/Family Teaching
is contraindicated. Concurrent use of Class IA ● Instruct patient to take vardenafil approxi-
antiarrhythmics (such as quindine or pro- mately 1 hr before sexual activity and not
cainamide) or Class III antiarrhythmics more than once per day. Inform patient that
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sexual stimulation is required for an erection TIME/ACTION PROFILE
to occur after taking vardenafil.

ROUTE ONSET PEAK DURATION
● Advise patient that vardenafil is not indicated

PO unknown 3–4 hr 24 hrfor use in women.
● Caution patient not to take vardenafil concur- Contraindications/Precautionsrently with nitrates or alpha adrenergic

Contraindicated in: Hypersensitivity; OB: Lac-blockers.
tation; Pedi: Children <18 yr (safety not estab-

● Instruct patient to notify health care profes- lished).sional promptly if erection lasts longer than 4 Use Cautiously in: Severe renal impairmenthr, if they are not satisfied with their sexual (lower dose recommended if CCr <30 ml/min);
performance or develop unwanted side ef- Geri: Consider age-related decline in renal func-
fects or if they experience sudden or de- tion; OB: Pregnancy (use only if maternal bene-
creased vision loss in one or both eyes. fit outweighs fetal risk).

● Advise patient to consult health care profes-
Adverse Reactions/Side Effectssional before taking other Rx or OTC medica-
CNS: � attention span, anxiety, depression, in-tions or herbal supplements that may interact
somnia, irritability, dizziness, restlessness, ab-with vardenafil.
normal dreams, agitation, aggression, amnesia,

● Inform patient that vardenafil offers no pro-
disorientation, dissociation, migraine, psycho-tection against sexually transmitted diseases.
motor hyperactivity. CV: syncope. GI: diarrhea,Counsel patient that protection against sexu-
gingivitis, nausea, � appetite, constipation,ally transmitted diseases and HIV infection
dyspepsia, dysphagia, enterocolitis, eructation,should be considered.
flatulence, gall bladder disorder, gi bleeding,

Evaluation/Desired Outcomes � liver function tests, vomiting. Derm: flush-
● Male erection sufficient to allow intercourse. ing, hyperhydrosis, acne, dermatitis, dry skin.

Hemat: anemia. MS: arthralgia, back pain,
musculoskeletal pain, muscle cramps, myalgia,varenicline (ver-en-i-cline) restless legs. Misc: chills, fever, hypersensitivi-

Chantix ty, mild physical dependence.
Classification Interactions

VTherapeutic: Drug-Drug: Smoking cessation may � metab-
Pharmacologic: nicotine agonists olism of theophylline, warfarin, and insulin

resulting in � effects; careful monitoring isPregnancy Category C
recommended. Risk of adverse reactions (nau-
sea, vomiting, dizziness, fatigue, headache) mayIndications be � with nicotine replacement therapy (nic-

Treatment of smoking cessation; in conjuction otine transdermal patches).
with nonpharmacologic support (educational

Route/Dosagematerials/counseling).
PO (Adults): Treatment is started one weekAction prior to planned smoking cessation 0.5 mg once

Selectively binds to alpha4 beta2 nicotinic acetyl- daily on the first three days, then 0.5 mg twice
choline receptors, acting as a nicotine agonist; daily for the next 4 days, then 1 mg twice daily
prevents the binding of nicotine to receptors. Renal ImpairmentTherapeutic Effects: Decreased desire to PO (Adults): CCr <30 ml/min—0.5 mg daily,smoke. may increase to 0.5 mg twice daily.
Pharmacokinetics AvailabilityAbsorption: 100% absorbed following oral ad- Tablets: 0.5 mg, 1 mg.ministration.
Distribution: 24 hr. NURSING IMPLICATIONS
Metabolism and Excretion: Minimally me-
tabolized; 92% excreted in urine unchanged. Assessment
Half-life: 24 hr. ● Assess for desire to stop smoking.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Assess for nausea. Usually dose-dependent. vasopressinMay require dose reduction.
(vay-soe-press-in)

● Lab Test Considerations: May cause
Pitressin, �Pressynanemia.
ClassificationPotential Nursing Diagnoses
Therapeutic: hormonesIneffective coping (Indications)
Pharmacologic: antidiuretic hormones

Implementation
Pregnancy Category C● PO: Administer after eating with a full glass of

water.
IndicationsPatient/Family Teaching
Central diabetes insipidus due to deficient anti-

● Instruct patient to take varenicline as direct-
diuretic hormone. Unlabeled uses: Manage-ed. Set a date to stop smoking. Start taking
ment of pulseless VT/VF unresponsive to initialvarenicline 1 wk before quit date. Begin with
shocks, asystole, or pulseless electrical activity0.5 mg/day for the first 3 days, then for the
(PEA) (ACLS guidlines). Septic shock.next 4 days take one 0.5-mg tablet in the

morning and in the evening. After first 7 days, Action
increase to 1-mg tablet in the morning and Alters the permeability of the renal collecting
evening. ducts, allowing reabsorption of water. Directly

● Encourage patient to attempt to quit, even it stimulates musculature of GI tract. In high doses
they had early lapses after quit day. acts as a nonadrenergic peripheral vasocon-

● Provide patient with educational materials strictor. Therapeutic Effects: Decreased urine
and counseling to support attempts to quit output and increased urine osmolality in diabe-
smoking. tes insipidus.

● Caution patient not to share varenicline with Pharmacokineticsothers. May be harmful. Absorption: IM absorption may be unpre-
● May cause dizziness and disturbance in atten- dictable.tion. Caution patient to avoid driving and oth- Distribution: Widely distributed throughouter activities requiring alertness until response extracellular fluid.to medication is known. Metabolism and Excretion: Rapidly degrad-
● Inform patient that nausea and insomnia may ed by the liver and kidneys; <5% excreted un-occur and are usually transient. Advise pa- changed by the kidneys.tient to notify health care professional if these Half-life: 10–20 min.symptoms are persistent and bothersome;

dose reduction may be considered. TIME/ACTION PROFILE (antidiuretic effect)
● Advise patient to notify health care profes-

ROUTE ONSET PEAK DURATIONsional before taking Rx, OTC, or herbal prod-
ucts. Inform patient that some medications IM, subcut unknown unknown 2–8 hr
may require dose adjustments after quitting IV unknown unknown 30–60 min
smoking.

Contraindications/Precautions● Advise patient to notify health care profes-
Contraindicated in: Chronic renal failure withsional if pregnancy is planned or suspected
increased BUN; Hypersensitivity to beef or porkor if breastfeeding.
proteins.Evaluation/Desired Outcomes Use Cautiously in: Perioperative polyuria (in-

● Smoking cessation. Patients who have suc-
creased sensitivity to vasopressin); Comatosecessfully stopped smoking at the end of 12
patients; Seizures; Migraine headaches; Asthma;wks, should take an additional 12-wk course
Heart failure; Cardiovascular disease; Geri,to increase the likelihood of long-term absti-
Pedi: Geriatric patients and children (� sensi-nence. Patients who do not succeed in stop-
tivity to vasopressin); Renal impairment.ping smoking during 12 wks of initial therapy
Adverse Reactions/Side Effectsor who relapse after treatment, should be en-
CNS: dizziness, ‘‘pounding’’ sensation in head.couraged to make another attempt once fac-
CV: MI, angina, chest pain. GI: abdominaltors contributing to the failed attempt have

been identified and addressed. cramps, belching, diarrhea, flatulence, heart-
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burn, nausea, vomiting. Derm: paleness, peri- polyuria occurs. If symptoms are severe, ad-
oral blanching, sweating. Neuro: trembling. ministration of mannitol, hypertonic dex-
Misc: allergic reactions, fever, water intoxica- trose, urea, and/or furosemide may be used.
tion (higher doses). Potential Nursing Diagnoses
Interactions Deficient fluid volume (Indications)
Drug-Drug: Antidiuretic effect may be � by Excess fluid volume (Adverse Reactions)
concurrent administration of alcohol, Implementationlithium, demeclocycline, heparin, or nor-

● Do not confuse Pitressin (vasopressin) withepinephrine. Antidiuretic effect may be � by
Pitocin (oxytocin).concurrent administration of carbamazepine,

● Aqueous vasopressin injection may be admin-chlorpropamide, clofibrate, tricyclic anti-
istered subcut or IM for diabetes insipidus.depressants, or fludrocortisone. Vasopres-

● Administer 1–2 glasses of water at the time ofsor effect may be � by concurrent administra-
administration to minimize side effectstion of ganglionic blocking agents.
(blanching of skin, abdominal cramps,

Route/Dosage nausea).
IM, Subcut (Adults): 5–10 units 2–4 times IV Administrationdaily.

● Direct IV: Diluent: Administer undiluted.IM, Subcut (Children): 2.5–10 units 2–4
Concentration: 20 units/ml. Rate: Admin-times daily.
ister over 1–2 sec during pulseless VT/VF,IV (Adults): Pulseless VT/VF, asystole, or PEA
asystole, or PEA.(ACLS guidelines)—40 units as a single dose

● Continuous Infusion: Diluent: Dilute 100(unlabeled). Septic shock—0.04 units/min in-
units of vasopressin in 250 ml of 0.9% NaClfusion.
or D5W. Concentration: 0.4 units/ml. Dil-Availability (generic available)
uent: Dilute 100 units of vasopressin in 250Injection: 20 units/ml in 0.5- and 1-ml am-
ml of 0.9% NaCl or D5W. Concentration:pules and vials.
0.4 units/ml. Rate: See Route/Dosage
section.NURSING IMPLICATIONS

● Y-Site Compatibility: amiodarone, argatro- VAssessment ban, ciprofloxacin, diltiazem, dobutamine,
● Monitor BP, HR, and ECG periodically dopamine, drotrecogin, epinephrine, flu-

throughout therapy and continuously conazole, gentamicin, heparin, imipenem/
throughout cardiopulmonary resuscitation. cilastatin, insulin, lidocaine, linezolid, mero-

● Diabetes Insipidus: Monitor urine osmo- penem, metronidazole, milrinone, nitroglyc-
lality and urine volume frequently to deter- erin, norepinephrine, pantoprazole, phenyl-
mine effects of medication. Assess patient for ephrine, procainamide, sodium bicarbonate.
symptoms of dehydration (excessive thirst,

● Y-Site Incompatibility: diazepam, phe-
dry skin and mucous membranes, tachycar- nytoin, trimethoprim/sulfamethoxazole.
dia, poor skin turgor). Weigh patient daily,

Patient/Family Teachingmonitor intake and output, and assess for
● Instruct patient to take medication as direct-edema.

ed. Caution patient not to use more than pre-● Lab Test Considerations: Monitor urine
scribed amount. Take missed doses as soonspecific gravity throughout therapy.
as remembered, unless almost time for next● Monitor serum electrolyte concentrations pe-
dose.riodically during therapy.

● Advise patient to drink 1–2 glasses of water at● Toxicity and Overdose: Signs and symp-
time of administration to minimize side ef-toms of water intoxication include confusion,
fects (blanching of skin, abdominal cramps,drowsiness, headache, weight gain, difficulty
nausea). Inform patient that these side effectsurinating, seizures, and coma: Treatment of
are not serious and usually disappear in a fewoverdose includes water restriction and tem-

porary discontinuation of vasopressin until minutes.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Caution patient to avoid concurrent use of al- TIME/ACTION PROFILE (antidepressant
cohol while taking vasopressin. action)

● Patients with diabetes insipidus should carry
ROUTE ONSET PEAK DURATIONidentification at all times describing disease
PO within 2 wk 2–4 wk unknownprocess and medication regimen.

Contraindications/Precautions
Evaluation/Desired Outcomes Contraindicated in: Hypersensitivity; Concur-
● Decrease in urine volume. rent MAO inhibitor therapy.

Use Cautiously in: Cardiovascular disease, in-● Relief of polydipsia.
cluding hypertension; Hepatic impairment (�● Increased urine osmolality in patients with
dose recommended); Impaired renal functioncentral diabetes insipidus.
(� dose recommended); History of seizures or● Resolution of VT/VF.
neurologic impairment; History of mania; Histo-● Improvement in signs of septic shock.
ry of increased intraocular pressure or angle-
closure glaucoma; History of drug abuse; OB:

venlafaxine (ven-la-fax-een) Use only if clearly required during pregnancy
weighing benefit to mother versus potentialEffexor, Effexor XR
harm to fetus (potential for discontinuation syn-

Classification drome or toxicity in the neonate when venlafax-Therapeutic: antidepressants, antianxiety
ine is taken during the third trimester); Lacta-agents
tion: Potential for serious adverse reactions in

Pregnancy Category C infant; discontinue drug or discontinue breast-
feeding; Pedi: Increased risk of suicidal thinking
and behavior (suicidality) in children and ado-
lescents with Major Depressive DisorderIndications
(MDD) and other psychiatric disorders. Ob-Major depressive illness or relapse, often in
serve closely for suicidality and behaviorconjunction with psychotherapy. Generalized changes.

anxiety disorder (Effexor XR only). Social anxie-
Adverse Reactions/Side Effectsty disorder (Effexor XR only). Unlabeled uses:
CNS: SEIZURES, abnormal dreams, anxiety, diz-Premenstrual dysphoric disorder (PMDD).
ziness, headache, insomnia, nervousness,
weakness, abnormal thinking, agitation, confu-
sion, depersonalization, drowsiness, emotionalAction
lability, worsening depression. EENT: rhinitis,Inhibits serotonin and norepinephrine reuptake
visual disturbances, tinnitus. CV: chest pain, hy-in the CNS. Therapeutic Effects: Decrease in
pertension, palpitations, tachycardia. GI:depressive symptomatology, with fewer re-
abdominal pain, altered taste, anorexia, consti-lapses/recurrences. Decreased anxiety.
pation, diarrhea, dry mouth, dyspepsia, nausea,
vomiting, weight loss. GU: sexual dysfunction,

Pharmacokinetics urinary frequency, urinary retention. Derm:
Absorption: 92–100% absorbed after oral ad- ecchymoses, itching, photosensitivity, skin rash.

Neuro: paresthesia, twitching. Misc: chills,ministration.
yawning.Distribution: Extensive distribution into body

tissues. Interactions
Metabolism and Excretion: Extensively me- Drug-Drug: Concurrent use with MAO inhibi-
tabolized on 1st pass through the liver. One me- tors may result in serious, potentially fatal reac-
tabolite, O-desmethylvenlafaxine (ODV), has tions (wait at least 2 wk after stopping MAO in-
antidepressant activity; 5% of venlafaxine is ex- hibitor before initiating venlafaxine; wait at least
creted unchanged in urine; 30% of the active 1 wk after stopping venlafaxine before starting
metabolite is excreted in urine. MAO inhibitors). Concurrent use with alcohol
Half-life: Venlafaxine—3–5 hr; ODV—9–11 or other CNS depressants, including seda-
hr (both are increased in hepatic/renal impair- tive/hypnotics, antihistamines, and opioid
ment). analgesics, in depressed patients is not recom-
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mended. � risk of serotonin syndrome with ● Monitor blood pressure before and periodi-
trazodone sibutramine and triptans. Lithi- cally during therapy. Sustained hypertension
um may have � serotonergic effects with venla- may be dose related; decrease dose or dis-
faxine; use cautiously in patients receiving ven- continue therapy if this occurs.
lafaxine. � blood levels and may � effects of ● Monitor appetite and nutritional intake.
desipramine and haloperidol. Cimetidine Weigh weekly. Report continued weight loss.
may � the effects of venlafaxine (may be more Adjust diet as tolerated to support nutritional
pronounced in geriatric patients, those with he- status.
patic or renal impairment, or those with pre-ex- ● Lab Test Considerations: Monitor CBC
isting hypertension). with differential and platelet count periodi-
Drug-Natural Products: Concomitant use of cally during therapy. May cause anemia, leu-
kava kava, valerian, chamomile, or hops kocytosis, leukopenia, thrombocytopenia,
can � CNS depression. � risk of serotinergic basophilia, and eosinophilia.
side effects including serotonin syndrome with

● May cause an � in serum alkaline phospha-
St. John’s wort and SAMe. tase, bilirubin, AST, ALT, BUN, and creatinine.

● May also cause � serum cholesterol.Route/Dosage
● May cause electrolyte abnormalities (hyper-PO (Adults): Tablets—75 mg/day in 2–3 di-

glycemia or hypoglycemia, hyperkalemia orvided doses; may increase by up to 75 mg/day
every 4 days, up to 225 mg/day (not to exceed hypokalemia, hyperuricemia, hyperphos-
375 mg/day in 3 divided doses); Extended-re- phatemia or hypophosphatemia, and hypona-
lease (XR) capsules—75 mg once daily (some tremia).
patients may be started at 37.5 mg once daily) Potential Nursing Diagnoses
for 4–7 days; doses may then be increased at in- Ineffective coping (Indications)
tervals of not less than 4 days up to 225 mg/day. Risk for injury (Side Effects)
Hepatic Impairment Implementation
PO (Adults): Decrease daily dose by 50% in

● PO: Administer venlafaxine with food.
patients with moderate hepatic impairment.

● Extended-release capsules should be swal-
Renal Impairment lowed whole; do not crush, break, or chew.

VPO (Adults): Mild to moderate renal impair- ● Extended-release capsules may also be
ment—Daily dose should be decreased by 25– opened and contents sprinkled on a spoonful
50%. of applesauce. Take immediately and follow

with a glass of water. Do not store mixture forAvailability (generic available)
later use.Tablets: 25 mg, 37.5 mg, 50 mg, 75 mg, 100

mg. Cost: Generic—25 mg $299.95/180, 37.5 Patient/Family Teaching
mg $299.93/180, 50 mg $341.96/180, 75 mg ● Instruct patient to take medication exactly as
$337.95/180, 100 mg $343.78/180. Exten- directed at the same time each day. Take
ded-release capsules: 37.5 mg, 75 mg, 150 missed doses as soon as possible unless al-
mg. Cost: 37.5 mg $275.97/90, 75 mg most time for next dose. Do not double doses
$318.99/90, 150 mg $355.97/90. or discontinue abruptly. Patients taking ven-

lafaxine for >6 wk should have dose gradual-NURSING IMPLICATIONS ly decreased before discontinuation.
● May cause drowsiness or dizziness. CautionAssessment

patient to avoid driving or other activities re-● Assess mental status and mood changes. In-
quiring alertness until response to the drug isform physician or other health care profes-
known.sional if patient demonstrates significant in-

● Caution patient to avoid taking alcohol or oth-crease in anxiety, nervousness, or insomnia.
er CNS-depressant drugs during therapy and● Assess suicidal tendencies, especially in early
not to take other Rx, OTC, or herbal productstherapy. Restrict amount of drug available to

patient. without consulting health care professional.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Instruct female patients to inform health care Distribution: Small amounts enter breast
milk.professional if pregnancy is planned or sus-
Protein Binding: 90%.pected or if breastfeeding.
Metabolism and Excretion: Mostly metabo-● Instruct patient to notify health care profes-
lized by the liver.sional if signs of allergy (rash, hives) occur.
Half-life: 4.5–12 hr.● Emphasize the importance of follow-up

exams to monitor progress. Encourage pa-
TIME/ACTION PROFILE (cardiovasculartient participation in psychotherapy.
effects)

Evaluation/Desired Outcomes
● Increased sense of well-being. ROUTE ONSET PEAK DURATION
● Renewed interest in surroundings. Need for PO 1–2 hr 30–90 min† 3–7 hr

therapy should be periodically reassessed. PO-ER unknown 5–7 hr 24 hr
IV 1–5 min‡ 3–5 min 2 hr‡Therapy is usually continued for several

months. †Single dose; effects from multiple doses may not be evi-
● Decreased anxiety. dent for 24–48 hr

‡Antiarrhythmic effects; hemodynamic effects begin 3–5
min after injection and persist for 10–20 min

verapamil (ver-ap-a-mil)
Contraindications/PrecautionsApo-Verap, Calan, Calan SR, Co-
Contraindicated in: Hypersensitivity; Sickvera-HS, Isoptin, Isoptin SR,
sinus syndrome; 2nd- or 3rd-degree AV block

�Novo-Veramil, �Nu-Verap, Ver- (unless an artificial pacemaker is in place); BPelan, Verelan PM <90 mm Hg; CHF, severe ventricular dysfunc-
tion, or cardiogenic shock, unless associatedClassification

Therapeutic: antianginals, antiarrhythmics with supraventricular tachyarrhythmias; Con-
(class IV), antihypertensives, vascular current IV beta blocker therapy.
headache suppressants Use Cautiously in: Severe hepatic impairment
Pharmacologic: calcium channel blockers (dose reduction recommended for most

agents); Geri: Geriatric patients (dose reduc-Pregnancy Category C
tion/slower IV infusion rates recommended for
most agents; increased risk of hypotension);Indications
History of serious ventricular arrhythmias orManagement of hypertension, angina pectoris,
CHF; OB, Lactation: Pregnancy or lactationand/or vasospastic (Prinzmetal’s) angina. Man-
(safety not established; verapamil is approvedagement of supraventricular arrhythmias and
for use in children).rapid ventricular rates in atrial flutter or fibrilla-
Adverse Reactions/Side Effectstion. Unlabeled uses: Prevention of migraine
CNS: abnormal dreams, anxiety, confusion, diz-headache. Management of cardiomyopathy.
ziness/lightheadedness, drowsiness, headache,Action
jitteriness, nervousness, psychiatric distur-Inhibits the transport of calcium into myocardi-
bances, weakness. EENT: blurred vision, dis-al and vascular smooth muscle cells, resulting in
turbed equilibrium, epistaxis, tinnitus. Resp:inhibition of excitation-contraction coupling
cough, dyspnea, shortness of breath. CV: AR-and subsequent contraction. Decreases SA and
RHYTHMIAS, CHF, bradycardia, chest pain, hypoten-AV conduction and prolongs AV node refractory
sion, palpitations, peripheral edema, syncope,period in conduction tissue. Therapeutic Ef- tachycardia. GI: abnormal liver function stud-fects: Systemic vasodilation resulting in de- ies, anorexia, constipation, diarrhea, drycreased blood pressure. Coronary vasodilation mouth, dysgeusia, dyspepsia, nausea, vomiting.resulting in decreased frequency and severity of GU: dysuria, nocturia, polyuria, sexual dysfunc-attacks of angina. Suppression of ventricular tion, urinary frequency. Derm: dermatitis, ery-

tachyarrhythmias. thema multiforme, flushing, increased sweating,
Pharmacokinetics photosensitivity, pruritus/urticaria, rash. Endo:
Absorption: 90% absorbed after oral adminis- gynecomastia, hyperglycemia. Hemat: anemia,
tration, but much is rapidly metabolized, result- leukopenia, thrombocytopenia. Metab: weight
ing in bioavailability of 20–25%. gain. MS: joint stiffness, muscle cramps. Neu-
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ro: paresthesia, tremor. Misc: STEVENS-JOHNSON 90. Extended-release capsules (Verelan
SYNDROME, gingival hyperplasia. PM): 100 mg, 200 mg, 300 mg. Cost: 100 mg

$166.01/90, 200 mg $213.02/90, 300 mgInteractions
$308.52/90. Extended-release capsulesDrug-Drug: Additive hypotension may occur
(Verelan): 120 mg, 180 mg, 240 mg, 360 mg.when used concurrently with fentanyl, other
Cost: Generic—120 mg $64.99/90, 180 mgantihypertensives, nitrates, acute ingestion
$67.99/90, 240 mg $86.99/90, 360 mgof alcohol, or quinidine. Antihypertensive ef-
$160.97/90. Solution for injection: 2.5 mg/fects may be � by concurrent use of NSAIDs.
m in 2- and 4-ml vials, ampules, and syringes.Serum digoxin levels may be �. Concurrent
In combination with: trandolapril (Tarka);use with beta blockers, digoxin, diso-
see Appendix B.pyramide, or phenytoin may result in brady-

cardia, conduction defects, or CHF. May � me- NURSING IMPLICATIONStabolism of and � risk of toxicity from
cyclosporine, prazosin, quinidine, or car- Assessment
bamazepine. May � effectiveness of rifam- ● Monitor blood pressure and pulse before
pin. � the muscle-paralyzing effects of therapy, during dosage titration, and periodi-
nondepolarizing neuromuscular-block- cally throughout therapy. Monitor ECG peri-
ing agents. Effectiveness may be � by coad- odically during prolonged therapy. Verapamil
ministration with vitamin D compounds and may cause prolonged PR interval.
calcium. May alter serum lithium levels. ● Monitor intake and output ratios and daily
Drug-Natural Products: � caffeine levels weight. Assess for signs of CHF (peripheral
with caffeine-containing herbs (cola nut, edema, rales/crackles, dyspnea, weight gain,
guarana, mate, tea, coffee). jugular venous distention)
Drug-Food: Grapefruit juice � serum levels ● Patients receiving digoxin concurrently with
and effect. calcium channel blockers should have rou-

tine serum digoxin levels and be monitoredRoute/Dosage
for signs and symptoms of digoxin toxicity.PO (Adults): 80–120 mg 3 times daily, in-

● Angina: Assess location, duration, intensity,creased as needed. Patients with poor ventric-
and precipitating factors of patient’s anginalular function, hepatic impairment, or geriat-
pain. Vric patients—40 mg 3 times daily initially.

● Arrhythmias: Monitor ECG continuouslyExtended-release preparations—120–240
during administration. Notify physicianmg/day as a single dose; may be increased as
promptly if bradycardia or prolonged hypo-needed (range 240–480 mg/day).
tension occurs. Emergency equipment andPO (Children up to 15 yr): 4–8 mg/kg/day in
medication should be available. Monitordivided doses.
blood pressure and pulse before and fre-IV (Adults): 5–10 mg (75–150 mcg/kg); may
quently during administration.repeat with 10 mg (150 mcg/kg) after 15–30

● Lab Test Considerations: Total serummin.
calcium concentrations are not affected byIV (Children 1–15 yr): 2–5 mg (100–300
calcium channel blockers.mcg/kg); may repeat after 30 min (initial dose

● Monitor serum potassium periodically. Hypo-not to exceed 5 mg; repeat dose not to exceed
kalemia � risk of arrhythmias and should be10 mg).
corrected.IV (Children <1 yr): 0.75–2 mg (100–200

● Monitor renal and hepatic functions periodi-mcg/kg); may repeat after 30 min.
cally during long-term therapy. May cause �Availability (generic available)
hepatic enzymes after several days of therapy,Tablets: 40 mg, 80 mg, 120 mg. Cost:
which return to normal on discontinuation ofGeneric—40 mg $44.96/270, 80 mg $44.96/
therapy.270, 120 mg $34.45/270. Extended-release

tablets (Isoptin SR, Covera HS): 120 mg, Potential Nursing Diagnoses
180 mg, 240 mg. Cost: Generic—120 mg Decreased cardiac output (Indications)
$49.97/90, 180 mg $27.97/90, 240 mg $35.97/ Acute pain (Indications)

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Implementation missed, take as soon as possible unless al-
● Do not confuse verapamil with Virilon (tes- most time for next dose; do not double doses.

tosterone). Do not confuse Covera (verapa- May need to be discontinued gradually.
mil) with Provera (medrosyprogesterone). ● Advise patient to avoid large amounts (6–8

● PO: Administer verapamil with meals or milk glasses of grapefruit juice/day) during
to minimize gastric irritation. therapy.

● Do not open, crush, break, or chew sus- ● Instruct patient on correct technique for
tained-release capsules or tablets. Empty tab- monitoring pulse. Instruct patient to contact
lets that appear in stool are not significant. health care professional if heart rate is <50

bpm.IV Administration
● Caution patient to change positions slowly to

● IV: Patients should remain recumbent for at
minimize orthostatic hypotension.least 1 hr after IV administration to minimize

● May cause drowsiness or dizziness. Advisehypotensive effects
patient to avoid driving or other activities re-● Direct IV: Diluent: Administer undiluted.
quiring alertness until response to the medi-Concentration: 2.5 mg/ml. Rate: Admin-
cation is known.ister over 2 min. Geri: Administer over 3 min.

● Instruct patient on importance of maintaining● Y-Site Compatibility: argatroban, atropine,
good dental hygiene and seeing dentist fre-aztreonam, bivalirudin, bumetanide, caspo-
quently for teeth cleaning to prevent ten-fungin, cefazolin, cefotaxime, cefoxitin, cefti-
derness, bleeding, and gingival hyperplasiazoxime, ceftriaxone, cefuroxime, cimetidine,
(gum enlargement).ciproifloxacin, clindamycin, cyclosporine,

● Instruct patient to avoid concurrent use of al-daptomycin, dexamethasone sodium phos-
cohol or OTC medications, especially coldphate, dexmedetomidine, digoxin, diphenhy-

dramine, dobutamine, dopamine, doxycy- preparations, without consulting health care
cline, enalaprilat, epinephrine, eptifibatide, professional.
erythromycin, esmolol, famotidine, fenoldo- ● Advise patient to notify health care profes-
pam, fentanyl, fluconazole, gentamicin, gran- sional if irregular heartbeats, dyspnea, swell-
isetron, hydralazine, heparin, hydrocortisone ing of hands and feet, pronounced dizziness,
sodium succinate, hydromorphone, imipen- nausea, constipation, or hypotension occurs
em/cilastatin, inamrinone, insulin, isoprote- or if headache is severe or persistent.
renol, labetalol, levofloxacin, lidocaine, line- ● Caution patient to wear protective clothing
zolid, lorazepam, meperidine, and use sunscreen to prevent photosensitivity
methylprednisolone sodium succinate, meto- reactions.
clopramide, metoprolol, midazolam, milri- ● Angina: Instruct patient on concurrent ni-
none, morphine, nesiritide, nitroglycerin, ni- trate or beta-blocker therapy to continue tak-
troprusside, norepinephrine, ondansetron, ing both medications as directed and use SL
oxaliplatin, palonosetron, penicillin G, phen- nitroglycerin as needed for anginal attacks.
ylephrine, phytonadione, piperacillin, pro- ● Advise patient to contact health care profes-
cainamide, prochlorperazine, promethazine, sional if chest pain does not improve, wors-
propranolol, protamine, quinupristin/dalfo- ens after therapy, or occurs with diaphoresis;
pristin, ranitidine, tacrolimus, ticarcillin/cla- if shortness of breath occurs; or if severe,
vulanate, tirofiban, tobramycin, vancomycin, persistent headache occurs.
vasopressin, voriconazole.

● Caution patient to discuss exercise restric-
● Y-Site Incompatibility: albumin, ampho- tions with health care professional before

tericin B cholesteryl sulfate complex, ampi- exertion.
cillin, ceftazidime, chloramphenicol, di-

● Hypertension: Encourage patient to comply
azepam, ertapenem, furosemide, ganciclovir, with other interventions for hypertension
lansoprazole, metronidazole, nafcillin, oxa- (weight reduction, low-sodium diet, smoking
cillin, pantoprazole, phenytoin, piperacillin/ cessation, moderation of alcohol consump-
tazobactam, propofol, sodium bicarbonate, tion, regular exercise, and stress manage-
trimethoprim/sulfamethoxazole. ment). Medication controls but does not cure

hypertension.Patient/Family Teaching
● Instruct patient and family in proper tech-● Advise patient to take medication exactly as

directed, even if feeling well. If a dose is nique for monitoring blood pressure. Advise
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patient to take blood pressure weekly and to TIME/ACTION PROFILE (effects on white
report significant changes to health care pro- blood cell counts)
fessional.

ROUTE ONSET PEAK DURATION

IV 5–7 days 10 days 7–14 days

Evaluation/Desired Outcomes
Contraindications/Precautions● Decrease in blood pressure.
Contraindicated in: Hypersensitivity; Preg-● Decrease in frequency and severity of anginal
nancy or lactation.attacks.
Use Cautiously in: Patients with childbearing● Decrease in need for nitrate therapy.
potential; Infections; Decreased bone marrow● Increase in activity tolerance and sense of
reserve; Other chronic debilitating illnesses; Pa-well-being.
tients with impaired hepatic function (� dose● Suppression and prevention of atrial tachyar-
by 50% if serum bilirubin >3 mg/dl).rhythmias.
Adverse Reactions/Side Effects

HIGH ALERT CNS: SEIZURES, mental depression, neurotoxicity,
weakness. Resp: BRONCHOSPASM. GI: nausea,vinBLAStine (vin-blass-teen) vomiting, anorexia, constipation, diarrhea, sto-Velban, �Velbe matitis. GU: gonadal suppression. Derm: alo-
pecia, dermatitis, vesiculation. Endo: syndromeClassification

Therapeutic: antineoplastics of inappropriate antidiuretic hormone
Pharmacologic: vinca alkaloids (SIADH). Hemat: anemia, leukopenia, throm-

bocytopenia. Local: phlebitis at IV site. Metab:Pregnancy Category D
hyperuricemia. Neuro: neuritis, paresthesia,
peripheral neuropathy.

Interactions
Indications Drug-Drug: Additive bone marrow depression
Combination chemotherapy of: Lymphomas, with other antineoplastics or radiation
Nonseminomatous testicular carcinoma, Ad- therapy. Bronchospasm may occur in patients

Vvanced breast cancer, Other tumors. who have been previously treated with mitomy-
cin. May � antibody response to live-virus
vaccines and � risk of adverse reactions. May

Action � serum phenytoin levels.
Binds to proteins of mitotic spindle, causing me- Route/Dosage
taphase arrest. Cell replication is stopped as a Doses may vary greatly, depending on tumor,result (cell cycle–specific for M phase). Thera- schedule, condition of patient, and bloodpeutic Effects: Death of rapidly replicating counts.cells, particularly malignant ones. Has immuno-

IV (Adults): Initial—3.7 mg/m2 (100 mcg/suppressive properties.
kg), single dose; increase weekly as tolerated by
1.8 mg/m2 (50 mcg/kg) to maximum of 18.5
mg/m2 (usual dose is 5.5–7.4 mg/m2). Mainte-Pharmacokinetics nance—10 mg 1–2 times/mo or one incre-Absorption: Administered IV only, resulting in ment less than last dose q 7–14 days.complete bioavailability. IV (Children): Initial—2.5 mg/m2, singleDistribution: Does not cross the blood-brain
dose; increase weekly as tolerated by 1.25 mg/barrier well.
m2 to maximum of 7.5 mg/m2. Maintenance—Metabolism and Excretion: Converted by the
one increment less than last dose q 7 days.liver to an active antineoplastic compound; ex-
Availability (generic available)creted in the feces via biliary excretion, some re-
Solution for injection: 1 mg/ml in 10-mlnal elimination.

Half-life: 24 hr. vials. Powder for injection: 10 mg/vial.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ImplementationNURSING IMPLICATIONS
● High Alert: Fatalities have occurred with

Assessment chemotherapeutic agents. Before administer-
● Monitor blood pressure, pulse, and respira- ing, clarify all ambiguous orders; double-

tory rate during therapy. Notify physician im- check single, daily, and course-of-therapy
mediately if respiratory distress occurs. dose limits; have second practitioner inde-
Bronchospasm can be life-threatening and pendently double-check original order, dose
may occur at time of infusion or several hours calculations, and infusion pump settings. Do
to weeks later. not administer subcut, IM, or intrathecally

(IT). IT administration is fatal. Vinblastine● Monitor for bone marrow depression. Assess
must be dispensed in an overwrap stating,for bleeding (bleeding gums, bruising, pete-
‘‘For IV use only.’’ Overwrap should remainchiae, guaiac stools, urine, and emesis) and
in place until immediately before administra-avoid IM injections and taking rectal temper-
tion.atures if platelet count is low. Apply pressure

● High Alert: Do not confuse vinblastine withto venipuncture sites for 10 min. Assess for
vincristine.signs of infection during neutropenia. Anemia

● Solution should be prepared in a biologicmay occur. Monitor for increased fatigue,
cabinet. Wear gloves, gown, and mask whiledyspnea, and orthostatic hypotension.
handling medication. Discard IV equipment

● May cause nausea and vomiting. Monitor in- in specially designated containers.
take and output, appetite, and nutritional in-

● Do not inject into extremities with impaired
take. Prophylactic antiemetics may be used. circulation; may cause thrombophlebitis.
Adjust diet as tolerated.

IV Administration
● Assess injection site frequently for redness,

● Direct IV: Diluent: Dilute each 10 mg withirritation, or inflammation. If extravasation
10 ml of 0.9% NaCl for injection with phenoloccurs, infusion must be stopped and restart-
or benzyl alcohol. Solution is clear. Reconsti-ed elsewhere to avoid damage to subcut tis-
tuted medication is stable for 28 days if refrig-sue. Standard treatment includes infiltration
erated. Concentration: 1 mg/ml. Rate:with hyaluronidase and application of heat. Administer each single dose over 1 min

● Monitor for symptoms of gout (increased through Y-site injection of a free-flowing infu-
uric acid, joint pain, edema). Encourage pa- sion of 0.9% NaCl or D5W.
tient to drink at least 2 L of fluid per day. Allo-

● Intermittent Infusion: Dilution in large
purinol or alkalinization of urine may be used volumes (100–250 ml) or prolonged infu-
to decrease uric acid levels. sion (≥30 min) increases chance of vein irri-

● Lab Test Considerations: Monitor CBC tation and extravasation
prior to and routinely throughout therapy. If ● Syringe Compatibility: bleomycin, cispla-
WBC <2000, subsequent doses are usually tin, cyclophosphamide, droperidol, fluorour-
withheld until WBC is ≥4000. The nadir of acil, leucovorin calcium, methotrexate, meto-
leukopenia occurs in 5–10 days and recovery clopramide, mitomycin, vincristine.
usually occurs 7–14 days later. Thrombocy- ● Syringe Incompatibility: furosemide.
topenia may also occur in patients who have ● Y-Site Compatibility: allopurinol, amifos-

tine, amphotericin B cholesteryl sulfate com-received radiation or other chemotherapy
plex, aztreonam, bleomycin, cisplatin, cyclo-agents.
phosphamide, doxorubicin, doxorubicin● Monitor liver function studies (AST, ALT,
liposome, droperidol, etoposide phosphate,LDH, bilirubin) and renal function studies
filgrastim, fludarabine, fluorouracil, gemcita-(BUN, creatinine) prior to and periodically
bine, granisetron, heparin, leucovorin calci-throughout therapy.
um, melphalan, methotrexate, metoclopra-

● May cause � uric acid. Monitor periodically
mide, mitomycin, ondansetron, paclitaxel,during therapy.
pemetrexed, piperacillin/tazobactam, sargra-

Potential Nursing Diagnoses mostim, teniposide, thiotepa, vincristine, vi-
Risk for infection (Adverse Reactions) norelbine.
Imbalanced nutrition: less than body require- ● Y-Site Incompatibility: cefepime, furose-
ments (Adverse Reactions) mide, lansoprazole.
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Patient/Family Teaching Indications
Used alone and in combination with other treat-● Advise patient to notify health care profes-
ment modalities (antineoplastics, surgery, orsional if fever; chills; sore throat; signs of in-
radiation therapy) in treatment of: Hodgkin’sfection; bleeding gums; bruising; petechiae;
disease, Leukemias, Neuroblastoma, Malignantor blood in urine, stool, or emesis occurs.
lymphomas, Rhabdomyosarcoma, Wilms’ tu-Caution patient to avoid crowds and persons
mor, Other tumors.with known infections. Instruct patient to use
Actionsoft toothbrush and electric razor. Caution
Binds to proteins of mitotic spindle, causing me-patient not to drink alcoholic beverages or
taphase arrest. Cell replication is stopped as atake products containing aspirin or NSAIDs.
result (cell cycle–specific for M phase). Has lit-● Instruct patient to inspect oral mucosa for
tle or no effect on bone marrow. Therapeuticredness and ulceration. Advise patient that, if
Effects: Death of rapidly replicating cells, par-ulceration occurs, to avoid spicy foods, use
ticularly malignant ones. Has immunosuppres-sponge brush, and rinse mouth with water af-
sive properties.ter eating and drinking. Topical agents may
Pharmacokineticsbe used if mouth pain interferes with eating.
Absorption: Administered IV only, resulting inStomatitis pain may require treatment with
complete bioavailability.opioid analgesics.
Distribution: Rapidly and widely distributed;

● Instruct patient to report symptoms of neuro-
extensively bound to tissues.toxicity (paresthesia, pain, difficulty walking,
Metabolism and Excretion: Metabolized bypersistent constipation). the liver and eliminated in the feces via biliary

● Advise patient that jaw pain, pain in organs excretion.
containing tumor tissue, nausea, and vomit- Half-life: 10.5–37.5 hr.
ing may occur. Avoid constipation and report

TIME/ACTION PROFILE (effects on bloodother adverse reactions.
counts†)● Advise patient that this medication may have

teratogenic effects. Contraception should be ROUTE ONSET PEAK DURATION
used during and for at least 2 mo after thera-

IV unknown 4 days 7 days
py is concluded. V

†Usually mild● Discuss with patient the possibility of hair
loss. Explore coping strategies. Contraindications/Precautions

● Instruct patient not to receive any vaccina- Contraindicated in: Hypersensitivity; Preg-
tions without advice of health care profes- nancy or lactation.

Use Cautiously in: Patients with childbearingsional.
potential; Infections; Decreased bone marrow● Emphasize need for periodic lab tests to mon-
reserve; Other chronic debilitating illnesses;itor for side effects.
Hepatic impairment (50% dose reduction rec-Evaluation/Desired Outcomes ommended if serum bilirubin >3 mg/dl).

● Regression of malignancy without the appear-
Adverse Reactions/Side Effectsance of detrimental side effects.
CNS: agitation, insomnia, mental depression,
mental status changes. EENT: corticalHIGH ALERT blindness, diplopia. Resp: bronchospasm. GI:
nausea, vomiting, abdominal cramps, anorexia,vinCRIStine (vin-kriss-teen)
constipation, ileus, stomatitis. GU: gonadal sup-Oncovin, Vincasar PFS
pression, nocturia, oliguria, urinary retention.

Classification Derm: alopecia. Endo: syndrome of inappro-
Therapeutic: antineoplastics priate antidiuretic hormone (SIADH). Hemat:
Pharmacologic: vinca alkaloids anemia, leukopenia, thrombocytopenia (mild

and brief). Local: phlebitis at IV site, tissue ne-Pregnancy Category D
crosis (from extravasation). Metab: hyperuri-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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cemia. Neuro: ascending peripheral neuropa- ● Assess nutritional status. An antiemetic may
thy. be used to minimize nausea and vomiting.

● Monitor for symptoms of gout (increasedInteractions
uric acid, joint pain, edema). Encourage pa-Drug-Drug: Bronchospasm may occur in pa-
tient to drink at least 2 liters of fluid per day.tients who have been previously treated with mi-
Allopurinol or alkalinization of urine may betomycin. L-asparaginase may � hepatic me-
used to decrease uric acid levels.tabolism of vincristine (give vincristine 12–24

● Lab Test Considerations: Monitor CBChr prior to asparaginase). May � antibody re-
prior to and periodically throughout therapy.sponse to live-virus vaccines and � risk of
May cause slight leukopenia 4 days after ther-adverse reactions.
apy, which resolves within 7 days. PlateletRoute/Dosage
count may � or �.Many other protocols are used.

● Monitor liver function studies (AST, ALT,IV (Adults): 10–30 mcg/kg (0.4–1.4 mg/m2);
LDH, bilirubin) and renal function studiesmay repeat weekly (not to exceed 2 mg/dose).
(BUN, creatinine) prior to and periodicallyIV (Children >10 kg): 1.5–2 mg/m2 single
throughout therapy.dose; may repeat weekly.

● May cause � uric acid. Monitor periodicallyIV (Children <10 kg): 50 mcg/kg single dose;
during therapy.may repeat weekly.

Potential Nursing DiagnosesAvailability (generic available)
Risk for injury (Adverse Reactions)Solution for injection: 1 mg/ml in 1-, 2-, 5-ml
Imbalanced nutrition: less than body require-vials. Powder for injection: 5 mg/vial.
ments (Adverse Reactions)

NURSING IMPLICATIONS Implementation
● High Alert: Fatalities have occurred withAssessment

chemotherapeutic agents. Before administer-
● Monitor blood pressure, pulse, and respira-

ing, clarify all ambiguous orders; double-tory rate during therapy. Report significant
check single, daily, and course-of-therapychanges.
dose limits; have second practitioner inde-● Monitor neurologic status. Assess for pares-
pendently double-check original order, dosethesia (numbness, tingling, pain), loss of
calculations, and infusion pump settings. Dodeep tendon reflexes (Achilles reflex is usual-
not administer subcut, IM, or intrathecallyly first involved), weakness (wrist drop or
(IT). IT administration is fatal. Vincristinefootdrop, gait disturbances), cranial nerve
must be dispensed in an overwrap statingpalsies (jaw pain, hoarseness, ptosis, visual
‘‘For IV use only.’’ Overwrap should remainchanges), autonomic dysfunction (ileus, dif-

ficulty voiding, orthostatic hypotension, im- in place until immediately before administra-
paired sweating), and CNS dysfunction (de- tion. Do not confuse vincristine with vinblas-
creased level of consciousness, agitation, tine.
hallucinations). Notify physician if these ● Solution should be prepared in a biologic
symptoms develop, as they may persist for cabinet. Wear gloves, gown, and mask while
months. handling medication. Discard IV equipment

● Monitor intake and output ratios and daily in specially designated containers (see Ap-
weight; report significant discrepancies. De- pendix K).
creased urine output with concurrent hypo- IV Administrationnatremia may indicate SIADH, which usually

● Direct IV: Diluent: Reconstitute by addingresponds to fluid restriction.
5 ml of sterile water for injection to each vial.● Assess infusion site frequently for redness, ir-
Concentration: Administer undiluted at 1ritation, or inflammation. If extravasation oc-
mg/ml. Rate: Administer each dose direct IVcurs, infusion must be stopped and restarted
push over 1 min through Y-site injection of aelsewhere to avoid damage to subcut tissue.
free-flowing infusion of 0.9% NaCl or D5W.Cellulitis and discomfort may be minimized

● Syringe Compatibility: bleomycin, cispla-by infiltration with hyaluronidase and appli-
tin, cyclophosphamide, doxapram, doxorubi-cation of moderate heat or by application of

cold compresses. cin, droperidol, fluorouracil, heparin, leuco-
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vorin calcium, methotrexate, HIGH ALERT
metoclopramide, mitomycin, vinblastine. vinorelbine (vine-oh-rel-been)

● Syringe Incompatibility: furosemide.
Navelbine

● Y-Site Compatibility: allopurinol, amifos-
tine, amphotericin B cholesteryl sulfate com- Classification
plex, aztreonam, bleomycin, cisplatin, cyclo- Therapeutic: antineoplastics

Pharmacologic: vinca alkaloidsphosphamide, doxorubicin, doxorubicin
liposome, droperidol, etoposide phosphate,

Pregnancy Category Dfilgrastim, fludarabine, fluorouracil, gemcita-
bine, granisetron, heparin, leucovorin calci-

Indicationsum, linezolid, melphalan, methotrexate, me-
Inoperable non–small-cell cancer of the lung intoclopramide, mitomycin, ondansetron,
ambulatory patients (alone or with cisplatin).oxaliplatin, paclitaxel, pemetrexed, piperacil-
Actionlin/tazobactam, sargramostim, teniposide,
Binds to a protein (tubulin) of cellular microtu-thiotepa, topotecan, vinblastine, vinorelbine.
bules, where it interferes with microtubule as-● Y-Site Incompatibility: cefepime, furose-
sembly. Cell replication is stopped as a resultmide, idarubicin, lansoprazole, sodium bi-
(cell cycle–specific for M phase). Therapeuticcarbonate.
Effects: Death of rapidly replicating cells, par-Patient/Family Teaching
ticularly malignant ones.

● Instruct patient to notify health care profes-
Pharmacokineticssional immediately if redness, swelling, or
Absorption: IV administration results in com-pain at injection site occurs.
plete bioavailability.● Instruct patient to report symptoms of neuro-
Distribution: Highly bound to platelets andtoxicity (paresthesia, pain, difficulty walking,
lymphocytes.persistent constipation). Inform patient that
Metabolism and Excretion: Mostly metabo-increased fluid intake, dietary fiber, and exer-
lized by the liver. At least one metabolite is ac-cise may minimize constipation. Stool soften-
tive. Large amounts eliminated in feces; 11% ex-ers or laxatives may be used. Patient should
creted unchanged by the kidneys.inform health care professional if severe con-
Half-life: 28–44 hr.stipation or abdominal discomfort occurs, as V

this may be a sign of neuropathy. TIME/ACTION PROFILE (effect on WBCs)
● Advise patient to notify health care profes-

sional if fever; chills; sore throat; signs of in- ROUTE ONSET PEAK DURATION
fection; bleeding gums; bruising; petechiae; IV unknown 7–10 days 7–15 days
blood in urine, stool, or emesis; or mouth
sores occur. Caution patient to avoid crowds Contraindications/Precautions
and persons with known infections. Contraindicated in: Hypersensitivity; Preg-

● Advise patient that this medication may have nancy or lactation; Active infections; Decreased
teratogenic effects. Contraception should be bone marrow reserve; Other chronic debilitat-
used during and for at least 2 mo after thera- ing illnesses.
py is concluded. Use Cautiously in: Patients with childbearing

● Discuss with patient the possibility of hair potential; Impaired hepatic function (dose re-
loss. Explore coping strategies. duction recommended if total bilirubin >2 mg/

● Instruct patient not to receive any vaccina- dl); Debilitated patients (increased risk of hypo-
tions without advice of health care profes- natremia); Granulocytopenic patients (tempo-
sional. rarily discontinue or reduce dose); Pedi: Chil-

● Emphasize need for periodic lab tests to mon- dren (safe use not established).
itor for side effects. Adverse Reactions/Side Effects

Evaluation/Desired Outcomes CNS: fatigue. Resp: shortness of breath. CV:
● Regression of malignancy without the appear- chest pain. GI: constipation, nausea, abdominal

ance of detrimental side effects. pain, anorexia, diarrhea, transient increase in

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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liver enzymes, vomiting. Derm: alopecia, ● Monitor intake and output and daily weight
for significant discrepancies.rashes. F and E: hyponatremia. Hemat:

● Assess nutritional status. Mild to moderateanemia, neutropenia, thrombocytopenia. Lo-
nausea is common. An antiemetic may becal: irritation at IV site, skin reactions, phlebitis.
used to minimize nausea and vomiting.MS: arthralgia, back pain, jaw pain, myalgia.

● Monitor for symptoms of gout (increasedNeuro: neurotoxicity. Misc: pain in tumor-con-
uric acid, joint pain, edema). Encourage pa-taining tissue.
tient to drink at least 2 L of fluid/day. Allopur-Interactions
inol and alkalinization of urine may decreaseDrug-Drug: � bone marrow depression with
uric acid levels.other antineoplastics or radiation therapy.

● Lab Test Considerations: Monitor CBCConcurrent use with cisplatin � risk and se- prior to each dose and routinely during ther-verity of bone marrow depression. Concurrent apy. The nadir of granulocytopenia usuallyuse with mitomycin or chest radiation � occurs 7–10 days after vinorelbine adminis-
risk of pulmonary reactions. tration and recovery usually follows within 7–
Route/Dosage 15 days. If granulocyte count is <1500/mm3,
IV (Adults): 30 mg/m2 once weekly. dose reduction or temporary interruption of

vinorelbine may be warranted. If repeated ep-Hepatic Impairment
isodes of fever and/or sepsis occur duringIV (Adults): Total bilirubin 2.1–3 mg/dl—15
granulocytopenia, future dose of vinorelbinemg/m2 once weekly; total bilirubin ≥3
should be modified. May also cause mild tomg/dl—7.5 mg/m2 once weekly.
moderate anemia. Thrombocytopenia rarely

Availability (generic available) occurs.
Injection: 10 mg/ml. ● Monitor liver function studies (AST, ALT,

LDH, bilirubin) and renal function studies
NURSING IMPLICATIONS (BUN, creatinine) prior to and periodically

during therapy. May cause � uric acid; mon-Assessment
itor periodically during therapy.

● Monitor blood pressure, pulse, and respira-
tory rate during therapy. Note significant Potential Nursing Diagnoses
changes. Acute shortness of breath and se- Risk for injury (Adverse Reactions)

Risk for infection (Adverse Reactions)vere bronchospasm may occur infrequently
shortly after administration. Treatment with Implementation
corticosteroids, bronchodilators, and sup-

● High Alert: Fatalities have occurred with
plemental oxygen may be required, especially chemotherapeutic agents. Before administer-
in patients with a history of pulmonary ing, clarify all ambiguous orders; double-
disease. check single, daily, and course-of-therapy

● Assess frequently for signs of infection (sore dose limits; have second practitioner inde-
throat, temperature, cough, mental status pendently double-check original order, dose
changes), especially when nadir of granulo- calculations, and infusion pump settings.
cytopenia is expected. ● Solution should be prepared in a biologic

● Monitor neurologic status. Assess for pares- cabinet. Wear gloves, gown, and mask while
thesia (numbness, tingling, pain), loss of handling medication. Discard IV equipment
deep tendon reflexes (Achilles reflex is usual- in specially designated containers.
ly first involved), weakness (wrist drop or ● Assess infusion site frequently for redness, ir-
footdrop, gait disturbances), cranial nerve ritation, or inflammation. Vinorelbine is a
palsies (jaw pain, hoarseness, ptosis, visual vesicant. If extravasation occurs, infusion
changes), autonomic dysfunction (constipa- must be stopped and restarted elsewhere to
tion, ileus, difficulty voiding, orthostatic hy- avoid damage to subcut tissue. Treatment of
potension, impaired sweating), and CNS dys- extravasation includes application of warm
function (decreased level of consciousness, compresses applied over the area immediate-
agitation, hallucinations). These symptoms ly for 30–60 min, then alternating on/off ev-
may persist for months. The incidence of neu- ery 15 min for 1 day to increase systemic ab-
rotoxicity associated with vinorelbine is less sorption of the drug. Hyaluronidase 150 units
than that of other vinca alkaloids. diluted in 1–2 ml of 0.9% NaCl, 1 ml for each
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ml extravasated, should be injected through ● Y-Site Incompatibility: acyclovir, allopuri-
existing IV cannula or subcut if the needle has nol, aminophylline, amphotericin B, ampho-
been removed to enhance absorption and tericin B cholesteryl sulfate, ampicillin, cefa-
dispersion of the extravasated drug. zolin, ceftriaxone, cefuroxime, fluorouracil,

furosemide, ganciclovir, lansoprazole, me-IV Administration
thylprednisolone, mitomycin, sodium bicar-

● Direct IV: Diluent: Dilute vinorelbine with
bonate, thiotepa, trimethoprim/sulfamethox-0.9% NaCl or D5W. Concentration: 1.5–3
azole.mg/ml. Rate: Infuse over 6–10 min into Y-

site closest to bag of a free-flowing IV or into a Patient/Family Teaching
central line. ● Instruct patient to report symptoms of neuro-

● Flush vein with at least 75–125 ml of 0.9% toxicity (paresthesia, pain, difficulty walking,
NaCl or D5W administered over 10 min or persistent constipation).
more following administration of vinorelbine. ● Inform patient that increased fluid intake, di-

● Intermittent Infusion: Diluent: Dilute vi- etary fiber, and exercise may minimize con-
norelbine with 0.9% NaCl, D5W, 0.45% NaCl, stipation. Stool softeners or laxatives may be
D5/0.45% NaCl, Ringer’s or lactated Ringer’s necessary. Patient should be advised to report
injection. Solution should be colorless to pale severe constipation or abdominal discomfort,
yellow. Do not administer solutions that are as this may be a sign of ileus, which may oc-
discolored or contain particulate matter. Di- cur as a consequence of neuropathy.
luted solution is stable for 24 hr at room tem-

● Advise patient to notify health care profes-
perature. Concentration: 0.5–2 mg/ml. sional if fever; chills; sore throat; signs of in-
Rate: Infuse over 6–10 min (up to 30 min) fection; bleeding gums; bruising; petechiae;
into Y-site closest to bag of a free-flowing IV blood in urine, stool, or emesis; or mouth
or into a central line. sores occur.

● Flush vein with at least 75–125 ml of 0.9%
● Caution patient to avoid crowds and persons

NaCl or D5W administered over 10 min or with known infections.
more following administration of vinorelbine.

● Advise patient that this medication may have
● Y-Site Compatibility: amikacin, aztreo- teratogenic effects. Contraception should be

nam, bleomycin, bumetanide, buprenor- used during and for at least 2 mo after thera- Vphine, butorphanol, calcium gluconate, car- py is concluded.boplatin, carmustine, cefotaxime,
● Discuss with patient the possibility of hair lossceftazidime, ceftizoxime, chlorpromazine,

and explore coping strategies.cimetidine, cisplatin, clindamycin, cyclo-
● Instruct patient not to receive any vaccina-phosphamide, cytarabine, dacarbazine, dac-

tions without advice of health care profes-tinomycin, daunorubicin, dexamethasone so-
sional.dium phosphate, diphenhydramine,

● Emphasize the need for periodic lab tests todoxorubicin, doxorubicin liposome, doxycy-
monitor for side effects.cline, droperidol, enalaprilat, etoposide,

famotidine, filgrastim, floxuridine, flucona- Evaluation/Desired Outcomes
zole, fludarabine, gemcitabine, gentamicin, ● Decrease in the size or spread of malignancy
granisetron, haloperidol, hydrocortisone, hy- without detrimental side effects.
dromorphone, idarubicin, ifosfamide, imi-
penem/cilastatin, lorazepam, mannitol, me-

VITAMIN B12 PREPARATIONSchlorethamine, melphalan, meperidine,
mesna, methotrexate, metoclopramide, me- cyanocobalamin
tronidazole, mitoxantrone, morphine, nalbu- (sye-an-oh-koe-bal-a-min)
phine, ondansetron, oxaliplatin, potassium Nascobal, Rubramin PC
chloride, prochlorperazine, promethazine,

hydroxocobalaminranitidine, streptozocin, teniposide, ticarcil-
(hye-drox-oh-koe-bal-a-min)lin/clavulanate, tobramycin, vancomycin, vin-

blastine, vincristine, zidovudine. Cyanokit
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Use Cautiously in: Hereditary optic nerve at-Classification
rophy (accelerates nerve damage); Uremia, fo-Therapeutic: antianemics, vitamins
lic acid deficiency, concurrent infection, ironPharmacologic: water soluble vitamins
deficiency (response to B12 will be impaired);

Pregnancy Category C Renal dysfunction (when using aluminum-con-
taining products); Pedi: Cyanokit—Children
(safety and effectiveness not established).Indications

Vitamin B12 deficiency (parenteral product or Adverse Reactions/Side Effects
nasal spray should be used when deficiency is CNS: headache; Cyanokit—dizziness, memory
due to malabsorption). Pernicious anemia impairment, restlessness. CV: heart failure;
(only parenteral products should be used for in- Cyanokit—hypertension, chest pain, tachycar-
itial therapy; nasal or oral products are not indi- dia. EENT: Cyanokit—dry throat, eye redness,
cated until patients have achieved hematologic eye swelling. GI: diarrhea; Cyanokit—abdomi-
remission following parenteral therapy and nal discomfort, dyspepsia, dysphagia, hema-
have no signs of CNS involvement). Part of the tochezia, nausea, vomiting. Derm: itching; Cya-
Schilling test (vitamin B12 absorption test) (diag- nokit—erythema, rash. F and E: hypokalemia.
nostic). Cyanide poisoning (Cyanokit only). GU: Cyanokit—red urine. Hemat: thrombocy-

tosis. Resp: pulmonary edema; Cyanokit—Action
dyspnea. Local: pain at IM site. Misc: hypersen-Necessary coenzyme for metabolic processes,
sitivity reactions including ANAPHYLAXIS.including fat and carbohydrate metabolism and
Interactionsprotein synthesis. Required for cell production
Drug-Drug: Chloramphenicol and antineo-and hematopoiesis. Therapeutic Effects: Cor-
plastics may � hematologic response to vita-rects manifestations of pernicious anemia
min B12. Colchicine, aminosalicylic acid,(megaloblastic indices, GI lesions, and neuro-
cimetidine, and excess intake of alcohol, orlogic damage). Corrects vitamin B12 deficiency.
vitamin C may � oral absorption/effectivenessReverses symptoms of cyanide toxicity (Cyano-
of vitamin B12.kit only).
Route/DosagePharmacokinetics

Absorption: Oral absorption in GI tract re- Cyanocobalamin (oral products are usu-
quires intrinsic factor and calcium; well ab- ally not recommended due to poor ab-
sorbed after IM, subcut and nasal adminis- sorption and should be used only if pa-
tration. tient refuses the IM, deep
Distribution: Stored in the liver and bone mar- subcutaneous, or intranasal route of ad-
row; crosses placenta, enters breast milk. ministration)
Metabolism and Excretion: Primarily excret- PO (Adults and Children): Vitamin B12 defi-

ciency—amount depends on deficiency (up toed unchanged in urine.
1000 mcg/day have been used).Half-life: Cyanocobalamin—6 days (400
PO (Adults): Pernicious anemia (for hema-days in liver); Hydroxcobalamin—26–31 hr.
tologic remission only)—1000–2000 mcg/

TIME/ACTION PROFILE (reticulocytosis) day.
IM, Subcut (Adults): Vitamin B12 deficien-

ROUTE ONSET PEAK DURATION cy—30 mcg/day for 5–10 days, then 100—200
cyanocobala- unknown 3–10 days unknown mcg/month. Pernicious anemia—100 mcg/

min IM, day for 6–7 days; if improvement, give same
subcut, dose every other day for 7 doses, then every 3–4nasal

days for 2–3 wk; once hematologic values re-hydroxoco- unknown unknown unknown
turn to normal (remission), can give mainte-balamin IM
nance dose of 100 mcg/month (doses up to

Contraindications/Precautions 1000 mcg have been used for maintenance)
Contraindicated in: Hypersensitivity; Pedi: (could alternatively use oral or intranasal for-
Avoid using preparations containing benzyl al- mulations below for maintenance at specified
cohol in premature infants (associated with fatal doses). Schilling test—Flushing dose is 1000
‘‘gasping syndrome’’). mcg.
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IM, Subcut (Children): Vitamin B12 defi- NURSING IMPLICATIONS
ciency—0.2 mcg/kg for 2 days, then 1000 Assessment
mcg/day for 2–7 days, then 100 mcg/week for 1

● Assess patient for signs of vitamin B12 defi-
month. Pernicious anemia—30–50 mcg/day ciency (pallor; neuropathy; psychosis; red,
for 2 or more weeks (to a total dose of 1000– inflamed tongue) before and periodically
5000 mcg), then give maintenance dose of 100 during therapy.
mcg/month (doses up to 1000 mcg have been ● Lab Test Considerations: Monitor plas-
used for maintenance). ma folic acid, vitamin B12, and iron levels, he-
Intranasal (Adults): Vitamin B12 deficien- moglobin, hemtaocrit, and reticulocyte count
cy—500 mcg (one spray) in one nostril once before treatment, 1 mo after the start of thera-

py, and then every 3–6 mo. Evaluate serumweekly. Pernicious anemia (for hematologic
potassium level in patients receiving vitaminremission only)—500 mcg (one spray) in one
B12 for pernicious anemia for hypokalemianostril once weekly.
during the first 48 hr of treatment. Serum po-

Hydroxocobalamin tassium and platelet counts should be moni-
IM (Adults): Vitamin B12 deficiency—30 tored routinely during the course of therapy.
mcg/day for 5–10 days, then 100–200 mcg/ Cyanokit Management of cyanide poisoning
month. Pernicious anemia—100 mcg/day for should also include establishment of airway,

ensuring adequate oxygenation and hydra-6–7 days; if improvement, give same dose every
tion, cardiovascular support, and seizureother day for 7 doses, then every 3–4 days for
management. Monitor BP and HR continu-2–3 wk; once hematologic values return to nor-
ously during and after infusion and immedi-mal (remission), give maintenance dose of 100
ately report significant changes. The maximalmcg/month. Schilling test—Flushing dose is
� in BP usually occurs toward the end of the1000 mcg.
infusion. BP usually returns to baseline withinIM (Children): Vitamin B12 deficiency—100
4 hr of drug administration.mcg/day for 2 or more weeks (to achieve total

Potential Nursing Diagnosesdose of 1000–5000 mcg), then 30–50 mcg/
Imbalanced nutrition: less than body require-month. Pernicious anemia—30–50 mcg/day
ments (Indications)for 2 or more weeks (to achieve total dose of VActivity intolerance (Indications)1000–5000 mcg), then 100 mcg/month.
ImplementationIV (Adults): Cyanide poisoning (Cyanokit
● Usually administered in combination withonly)—5 g over 15 min; another 5 g dose may

other vitamins; solitary vitamin B12 deficien-be infused over 15–120 min depending upon
cies are rare.severity of poisoning (maximum cumulative

● Administration of vitamin B12 by the oral routedose = 10 g).
is useful only for nutritional deficiencies. Pa-

Availability tients with small-bowel disease, malabsorp-
tion syndrome, or gastric or ileal resectionsCyanocobalamin
require parenteral administration.Tablets: 50 mcgOTC, 100 mcgOTC, 250 mcgOTC, 500

● PO: Administer with meals to increase ab-mcgOTC, 1000 mcgOTC, 5000 mcgOTC. Extended-
sorption.release tablets: 1000 mcgOTC, 1500 mcgOTC.

● May be mixed with fruit juices. AdministerSublingual tablets: 2500 mcgOTC. Lozenges:
immediately after mixing; ascorbic acid alters100 mcgOTC, 250 mcgOTC, 500 mcgOTC. Nasal
stability.spray: 500 mcg/0.1 mL actuation (8 sprays/

● Intranasal: Dose should not be adminis-bottle). Injection: 1000 mcg/ml in 1-, 10-, and
tered within 1 hr of hot food or liquids (these30-ml vials.
substances may result in the formation of na-

Hydroxocobalamin sal secretions which may result in � effec-
Injection: 1000 mcg/ml in 30-ml vials. Pow- tiveness of nasal spray).
der for injection (Cyanokit): 2.5 g/vial (2 ● IM, Subcut: Vials should be protected from
vials in each kit). light.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● If subcutaneous route used, deep subcuta- patient to avoid sun exposure while their skin
neous administration is preferred. is red. Advise patient to contact health care

professional if skin or urine redness persistIV Administration
after these time periods. Advise patient that a

● IV: IV route should only be used with Cya-
rash may develop from 7–28 days after drugnokit
administration. It will usually resolve without

● Intermittent Infusion: Diluent: Dilute
treatment within a few weeks. Advise patienteach Cyanokit vial with 100 ml of 0.9% NaCl,
to contact health care professional if rashD5W, or LR. Gently invert the vial for at least
persists after this time period.30 sec prior to infusion. Reconstituted vial

can be hung for infusion and is stable for 6 hr Evaluation/Desired Outcomes
at room temperature. Discard any unused so- ● Resolution of the symptoms of vitamin B12 de-
lution after 6 hr. Rate: Administer initial 5-g ficiency.
dose over 15 min. Administer additional 5-g ● Increase in reticulocyte count.
dose over 15–120 min. ● Improvement in manifestations of pernicious

● Y-Site Incompatibility: ascorbic acid, anemia.
blood products, sodium nitrite, sodium thio-

● Resolution of symptoms of cyanide poi-
sulfate. soning.

● Additive Incompatibility: diazepam, dobu-
tamine, dopamine, fentanyl, nitroglycerin,
pentobarbital, propofol, thiopental. VITAMIN D COMPOUNDS

Patient/Family Teaching calcitriol (kal-si-trye-ole)
● Encourage patient to comply with diet recom- 1,25-dihydroxycholecalciferol,

mendations of health care professional. Ex- Calcijex, Rocaltrol, vitamin D3plain that the best source of vitamins is a well- (active)
balanced diet with foods from the four basic

cholecalciferolfood groups.
Delta-D, vitamin D3 (inactive)● Foods high in vitamin B12 include meats, sea-

food, egg yolk, and fermented cheeses; few vi- doxercalciferol
tamins are lost with ordinary cooking. (dox-er-kal-si-fe-role)

● Patients self-medicating with vitamin supple- Hectorol, vitamin D2ments should be cautioned not to exceed
RDA. Effectiveness of megadoses for treat- ergocalciferol
ment of various medical conditions is un- (er-goe-kal-sif-e-role)
proved and may cause side effects. Drisdol, �Ostoforte, vitamin D2

● Inform patients with pernicious anemia of the paricalcitol (par-i-kal-si-tole)lifelong need for vitamin B12 replacement. Zemplar
● Emphasize the importance of follow-up

exams to evaluate progress. Classification
● Intranasal: Instruct patient in proper ad- Therapeutic: vitamins

Pharmacologic: fat-soluble vitaminsministration technique. Review Patient In-
formation Sheet and demonstrate use of ac-

Pregnancy Category B (doxercalciferol),tuator. Unit must be primed with 3 strokes
C (calcitriol, cholecalciferol, ergocal-upon using for the first time. Unit must be
ciferol, paricalcitol)primed with 1 stroke before each of the re-

maining doses. Advise patient to clear nose,
Indicationsthen place tip approximately 1 inch into nos-
Calcitriol: Management of hypocalcemia intril and press pump once, firmly and quickly.
chronic renal dialysis (IV and PO). Treatment ofAfter dose, remove unit from nose and mas-
hypocalcemia in patients with hypoparathyroid-sage dosed nostril gently for a few seconds.
ism or pseudohypoparathyroidism (PO only).Vial delivers 8 doses. Unit should be stored at
Management of secondary hyperparathyroidismroom temperature and protected from light.
and resulting metabolic bone disease in predial-● Advise patient that skin redness may last up to
ysis patients with moderate to severe renal insuf-2 wk and that their urine may remain red for

up to 5 wk after drug administration. Instruct ficiency (CCr 15–55 ml/min) (PO only). Cho-
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lecalciferol: Treatment or prevention of TIME/ACTION PROFILE (effects on serum
vitamin D deficiency. Doxercaliciferol: Treat- calcium)
ment of secondary hyperparathyroidism in pa-

ROUTE ONSET PEAK DURATIONtients undergoing chronic renal dialysis (IV and
calcitriol-PO 2–6 hr 2–6 hr 3–5 daysPO). Treatment of secondary hyperparathyroid-
calcitriol-IV unknown unknown unknownism in patients with Stage 3 or 4 chronic kidney
cholecalcifer- unknown unknown unknowndisease (PO only). Ergocalciferol: Treatment

ol-PO
of familial hypophosphatemia. Treatment of hy- doxercalcifer- unknown 8 wk 1 wk
poparathyroidism. Treatment of vitamin D-re- ol PO

doxercalcifer- unknown 8 wk 1 wksistant rickets. Paricalcitol: Prevention and
ol-IVtreatment of secondary hyperparathyroidism in

ergocalcifer- 12–24 hr unknown up to 6 mopatients with Stage 3 or 4 (PO) or Stage 5 (IV) ol-PO
chronic kidney disease. paricalcitol- unknown 2–4 wk unknown

POAction
paricalitol IV unknown up to 2 wk unknown

Cholecalciferol requires activation in the liver
and kidneys to create the active form of vitamin Contraindications/Precautions
D3 (calcitriol). Doxercalciferol and ergocalci- Contraindicated in: Hypersensitivity; Hyper-
ferol require activation in the liver to create the calcemia; Vitamin D toxicity; Lactation: Potential
active form of vitamin D2. Paricalcitol is a syn- for serious adverse reactions in infant; Concur-
thetic analogue of calcitriol. Vitamin D: Pro- rent use of magnesium-containing antacids or
motes the absorption of calcium and � para- other vitamin D supplements; Ergocalciferol;
thyroid hormone concentration. Therapeutic Known intolerance to tartrazine; Cholecalciferol
Effects: Treatment and prevention of deficiency and ergocalciferol; Malabsorption problems.
states, particularly bone manifestations. Im- Use Cautiously in: Calcitriol, doxercalciferol,
proved calcium and phosphorous homeostasis paricalcitol; Patients receiving digoxin; OB:
in patients with chronic kidney disease. Pregnancy (safety not established).
Pharmacokinetics Adverse Reactions/Side Effects
Absorption: Calcitriol, doxercalciferol, ergo- Seen primarily as manifestations of toxicity (hy-
calciferol, paricalcitol—Well absorbed fol- percalcemia). V
lowing oral administration. Calcitriol, doxer- CNS: headache, somnolence, weakness; doxer-
calciferol, paricalcitol—IV administration calciferol—dizziness, malaise. EENT: con-
results in complete bioavailability. junctivitis, photophobia, rhinorrhea. Resp:

doxercalciferol and ergocalciferol—dyspnea.Distribution: Calcitriol and paricalcitol cross
CV: arrhythmias, edema, hypertension; doxer-the placenta; calcitriol also enters breast milk.
calciferol—bradycardia; paricalcitol—palpi-Protein Binding: Calcitriol and paricalci-
tations. GI: PANCREATITIS, abdominal pain, anorex-tol—99.9%.
ia, constipation, dry mouth, liver function testMetabolism and Excretion: Calcitriol—Un-
elevation, metallic taste, nausea, polydipsia,dergoes enterohepatic recycling and is excreted
vomiting, weight loss. GU: albuminuria, azote-mostly in bile. Cholecalciferol—Converted by
mia, decreased libido, nocturia, polyuria.the liver and kidneys to calcitriol (active form of
Derm: pruritus. F and E: hypercalcemia. Me-vitamin D3. Ergocalciferol—Converted to active
tab: hyperthermia. MS: bone pain, muscle pain;form of vitamin D2 by sunlight, the liver, and the
doxercalciferol—arthralgia; paricalcitol—kidneys. Doxercalciferol—Converted by the
metastatic calcification. Local: pain at injectionliver to the active form of vitamin D2. Paricalci-
site. Misc: calcitriol—allergic reactions,tol—mostly metabolized by the liver and ex-
chills, fever.creted via hepatobiliary elimination.

Half-life: Calcitriol—5–8 hr. Interactions
Cholecalciferol—14 hr. Doxercalciferol— Drug-Drug: Cholestyramine, colestipol, or
32–37 hr (up to 96 hr). Paricalcitol—14–20 mineral oil � absorption of vitamin D ana-
hr. logues. Use with thiazide diuretics may result

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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in hypercalcemia. Corticosteroids � effec- Cholecalciferol
tiveness of vitamin D analogues. Using calcitriol, PO (Adults): 400–1000 units daily.
doxercalciferol, or paricalcitol with digoxin

Doxercalciferolmay � risk of arrhythmias. Vitamin D require-
PO (Adults): Dialysis patients—10 mcg 3ments � by phenytoin and other hydantoin
times weekly (at dialysis); dose may be adjustedanticonvulsants, sucralfate, barbiturates,
by 2.5 mcg at 8-wk intervals based on intact PTHand primidone. Concurrent use with magne-
concentrations (maximum dose = 20 mcg 3sium-containing drugs may lead to hyper-
times weekly). Non-dialysis patients—1 mcg/magnesemia. Concurrent use of calcium-con-
day; dose may be adjusted by 0.5 mcg at 2 wk in-taining drugs may � risk of hypercalcemia.
tervals based on intact PTH concentrationsConcurrent use of other Vitamin D supple-
(maximum dose = 3.5 mcg/day).ments may � risk of hypercalcemia. Agents
IV (Adults): 4 mcg 3 times weekly at the end ofthat induce liver enzymes (phenobarbital,
dialysis; dose may be adjusted by 1–2 mcg at 8-rifampin) and agents that inhibit liver en-
wk intervals based on intact PTH concentrationszymes (atazanavir, clarithromycin, eryth-
(maximum dose = 6 mcg 3 times weekly).romycin, indinavir, itraconazole, ketoco-

nazole, nefazodone, nelfinavir, ritonavir, Ergocalciferol
saquinavir, verapamil, voriconazole) may PO (Adults): Vitamin D–resistant rickets—
alter requirements for doxercalciferol and pari- 12,000–500,000 units/day (to be used with
calcitol (monitoring of calcium and phosopho- phosphate supplement). Familial hypophos-
rus recommended). phatemia—10,000–80,000 units/day (with
Drug-Food: Ingestion of foods high in calci- phosphorus 1–2 g/day). Hypoparathyroid-
um content (see Appendix L) may lead to hy- ism—50,000–200,000 units/day (to be used
percalcemia. with calcium supplement).
Route/Dosage PO (Children): Vitamin D–resistant rick-

ets—40,000–80,000 units/day (to be used withCalcitriol
phosphate supplement). Familial hypophos-PO (Adults): Hypocalcemia during dialy-
phatemia—10,000–80,000 units/day (withsis—0.25 mcg/day or every other day; if need-
phosphorus 1–2 g/day). Hypoparathyroid-ed, may � by 0.25 mcg/day at 4–8 wk intervals
ism—50,000–200,000 units/day (to be used(typical dosage = 0.5–1 mcg/day). Hypopara-
with calcium supplement).thyroidism—0.25 mcg/day initially; if needed,

may � dose by 0.25 mcg/day at 2–4 wk inter- Paricalcitol
vals (typical dosage = 0.5–2 mcg/day). Pre- PO (Adults): Baseline intact PTH concentra-
dialysis patients—0.25 mcg/day (up to 0.5 tion ≤500 pg/ml—Initiate with 1 mcg/day or 2
mcg/day). mcg 3 times weekly; Baseline intact PTH con-
PO (Children): Hypocalcemia during dialy- centration >500 pg/ml—Initiate with 2 mcg/
sis—0.25–2 mcg/day. Hypoparathyroidism day or 4 mcg 3 times weekly; doses can be ad-
(children ≥6 yr)—0.25 mcg/day initially; if justed at 2–4 wk intervals based on intact PTH
needed, may � dose by 0.25 mcg/day at 2–4 concentrations.
wk intervals (typical dosage = 0.5–2 mcg/day). IV (Adults and Children ≥5 yr): 0.04–0.1
Hypoparathyroidism (children 1–5 yr)— mcg/kg 3 times weekly during dialysis; dose can
0.25–0.75 mcg/day. Hypoparathyroidism be adjusted by 2–4 mcg at 2–4 wk intervals
(children <1 yr)—0.04–0.08 mcg/kg/day. based on intact PTH concentrations (doses up
Predialysis patients (children ≥3 yr)—0.25 to 0.24 mcg/kg have been used).
mcg/day (up to 0.5 mcg/day). Predialysis pa- Availabilitytients (children <3 yr)—10–15 mg/kg/day.

CalcitriolIV (Adults): Hypocalcemia during dialysis—
Capsules: 0.25 mcg, 0.5 mcg. Oral solution:0.5 mcg (0.01 mcg/kg) 3 times weekly. May be
1 mcg/ml in 15-ml bottle. Solution for injec-increased by 0.25–0.5 mcg/dose at 2-4 wk in-
tion: 1 mcg/ml in 1-ml ampules.tervals (typical maintenance dose = 0.5–3.0

mcg 3 times weekly [0.01–0.05 mcg/kg 3 times Cholecalciferol
weekly]). Tablets: 400 unitsOTC, 1000 unitsOTC. In combi-
IV (Children): Hypocalcemia during dialy- nation with: alendronate (Fosamax Plus D),
sis—0.01–0.05 mcg/kg 3 times weekly. see Appendix B.
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Doxercalciferol then monthly for 3 mo, then every 3 mo. Dur-
Capsules: 0.5 mcg, 2.5 mcg. Solution for in- ing IV paricalcitol therapy, serum calcium
jection: 2 mcg/ml in 2-ml ampules. and phosphate concentrations should be

monitored twice weekly initially until dosageErgocalciferol
stabilized, and then at least monthly. SerumLiquid: 8000 units/ml in 60-ml bottles Rx, OTC.
intact PTH concentrations should be moni-Capsules: 50,000 units.
tored every 3 mo.Paricalcitol

● The serum calcium times phosphate productCapsules: 1 mcg, 2 mcg, 4 mcg. Solution for
(Ca x P) should not exceed 70 mg2/dl2 (55injection: 2 mcg/ml in 1-ml vials, 5 mcg/ml in
mg2/dl2 for doxercalciferol) (patients may be1- and 2-ml vials.
at � risk of calcification).

● Calcitriol may cause false � cholesterolNURSING IMPLICATIONS
levels.

Assessment
● Toxicity and Overdose: Toxicity is mani-

● Assess for symptoms of vitamin deficiency fested as hypercalcemia, hypercalciuria, and
prior to and periodically during therapy. hyperphosphatemia. Assess patient for ap-

● Assess patient for bone pain and weakness pearance of nausea, vomiting, anorexia,prior to and during therapy. weakness, constipation, headache, bone
● Observe patient carefully for evidence of hy-

pain, and metallic taste. Later symptoms in-pocalcemia (paresthesia, muscle twitching,
clude polyuria, polydipsia, photophobia, rhi-laryngospasm, colic, cardiac arrhythmias,
norrhea, pruritus, and cardiac arrhythmias.and Chvostek’s or Trousseau’s sign). Protect
Notify physician or other health care profes-symptomatic patient by raising and padding
sional immediately if these signs of hypervi-side rails; keep bed in low position.
taminosis D occur. Treatment usually con-● Pedi: Monitor height and weight; growth ar-
sists of discontinuation of calcitriol, a low-rest may occur in prolonged high-dose
calcium diet, use of low-calcium dialysate intherapy.
peritoneal dialysis patients, and administra-● Rickets/Osteomalacia: Assess patient for
tion of a laxative. IV hydration and loop di-bone pain and weakness prior to and during
uretics may be ordered to increase urinarytherapy. V

● Lab Test Considerations: During calci- excretion of calcium. Hemodialysis may also
triol therapy, serum calcium and phosphate be used.
concentrations should be drawn twice weekly Potential Nursing Diagnoses
initially. Serum calcium, magnesium, alkaline Imbalanced nutrition: less than body require-phosphatase, and intact PTH should then be

ments (Indications)monitored at least monthly. During cholecal-
Implementationciferol therapy, serum calcium, phosphate,

and alkaline phosphatase concentrations ● Do not confuse Calciferol (ergocalciferol)
should be monitored periodically. During with calcitriol.
doxercalciferol therapy, serum ionized calci- ● PO: May be administered without regard to
um, phosphate, and intact PTH concentra- meals. Measure solution accurately with cal-
tions should be monitored prior to initiation ibrated dropper provided by manufacturer.
of therapy, and then weekly during the first 12 May be mixed with juice, cereal, or food, or
wk of therapy, then periodically. Alkaline dropped directly into mouth. Calcitriol cap-
phosphatase should be monitored periodi- sules or solution should be protected from
cally. During ergocalciferol therapy, serum light.
calcium and phosphate concentrations

IV Administrationshould be monitored every 2 wk. During oral
● Direct IV: Administer calcitriol, doxercal-paricalcitol therapy, serum calcium, phos-

ciferol, and paracalcitol undiluted by rapidphate, and intact PTH concentrations should
injection through the catheter at the end of abe monitored at least every 2 wk for the first 3

mo of therapy or after any dosage adjustment, hemodialysis period.

� = Canadian drug name.
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Patient/Family Teaching sis due to vitamin E deficiency. Topical: Treat-
● Advise patient to take medication as directed. ment of irritated, chapped, or dry skin.

Take missed doses as soon as remembered Unlabeled uses: Prevention of coronary artery
that day, unless almost time for next dose; do disease.
not double up on doses. Action

● Review diet modifications with patient. See
Prevents the oxidation (antioxidant) of otherAppendix L for foods high in calcium and vita-
substances. Protects RBC membranes againstmin D. Renal patients must still consider re-
hemolysis, especially in low-birth-weight neo-nal failure diet in food selection. Health care
nates. Therapeutic Effects: Prevention andprofessional may order concurrent calcium
treatment of deficiency in high-risk patients.supplement.

● Encourage patient to comply with dietary rec- Pharmacokinetics
ommendations of health care professional. Absorption: 20–80% absorbed following oral
Explain that the best source of vitamins is a administration. Absorption requires fat and bile
well-balanced diet with foods from the 4 ba- salts.
sic food groups and the importance of sun- Distribution: Widely distributed, stored in adi-
light exposure. See Appendix L for foods high pose tissue (4-yr supply).
in vitamin D. Metabolism and Excretion: Metabolized by

● Patients self-medicating with vitamin supple- the liver, excreted in bile.ments should be cautioned not to exceed
Half-life: Unknown.RDA. The effectiveness of megadoses for

treatment of various medical conditions is TIME/ACTION PROFILE
unproved and may cause side effects.

● Advise patient to avoid concurrent use of ant- ROUTE ONSET PEAK DURATION
acids containing magnesium.

PO unknown unknown unknown
● Review symptoms of overdosage and instruct

patient to report these promptly to health Contraindications/Precautions
care professional. Contraindicated in: Hypersensitivity to ingre-

● Emphasize the importance of follow-up dients in preparations (parabens, propylene,
exams to evaluate progress. glycol).

Evaluation/Desired Outcomes Use Cautiously in: Anemia due to iron defi-
● Normalization of serum calcium and parathy- ciency; Low-birth-weight infants (oral adminis-

roid hormone levels. tration may cause necrotizing enterocolitis); Vi-
● Resolution or prevention of vitamin D defi- tamin K deficiency (may increase risk of

ciency. bleeding).
● Improvement in symptoms of vitamin D–re- Adverse Reactions/Side Effectssistant rickets.

Seen primarily with large doses over long peri-
ods of time.
CNS: fatigue, headache, weakness. EENT:vitamin E (vye-ta-min E)
blurred vision. GI: NECROTIZING ENTEROCOLITIS (oralalpha tocopherol, Amino-Opti-E,
administration in low-birth-weight infants),Aquasol E, E-200, E-400, E-1000,
cramps, diarrhea, nausea. Derm: rash. Endo:E-Complex-600, E-Vitamin, Liqui-
gonadal dysfunction.E, Pheryl-E, Vita Plus E, �Webber
InteractionsVitamin E
Drug-Drug: Cholestyramine, colestipol,Classification orlistat, mineral oil, and sucralfate de-Therapeutic: vitamins
crease absorption. May decrease hematologicPharmacologic: fat-soluble vitamins
response to iron supplements. May increase

Pregnancy Category A (doses within the risk of bleeding with warfarin.
RDA), C (doses >RDA) Drug-Natural Products: Increased bleeding

risk with anise, arnica, chamomile, clove,
dong quai, fenugreek, feverfew, garlic,Indications
ginger, ginkgo, Panax ginseng, licorice,PO: Used as a dietary supplement. Used in low-

birth-weight infants to prevent and treat hemoly- and others.
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Route/Dosage ● Foods high in vitamin E include vegetable
Other dosing regimens may be used. oils, wheat germ, whole-grain cereals, egg
PO (Adults and Children): Determined by yolk, and liver. Vitamin E content is not mark-
nutritional intake or degree of deficiency. edly affected by cooking.
Topical (Adults and Children): Apply to af- ● Patients self-medicating with vitamin supple-
fected areas as needed. ments should be cautioned not to exceed

RDA. The effectiveness of megadoses forAvailability
treatment of various medical conditions isCapsules: 100 unitsOTC, 200 unitsOTC, 400

unitsOTC, 600 unitsOTC, �800 unitsOTC, 1000 unproved, and this may cause side effects and
unitsOTC. Oral solution: 26.6 units/mlOTC, 50 toxicity.
units/mlOTC, 77 units/mlOTC. Tablets: 100 unitsOTC, ● Review symptoms of overdosage (blurred vi-
200 unitsOTC, 400 unitsOTC, 500 unitsOTC, 800 sion, flu-like symptoms, headache, breast en-
unitsOTC. Chewable tablets: 400 unitsOTC. Oint- largement). Instruct patient to report these
ment: OTC. Cream: OTC. Lotion: OTC. Oil: OTC. promptly to health care professional.

● Mineral oil may interfere with the absorptionNURSING IMPLICATIONS of fat-soluble vitamins and should not be used
concurrently.Assessment

● Assess patient for signs of vitamin E deficiency Evaluation/Desired Outcomes
(neonates—irritability, edema, hemolytic

● Prevention of or decrease in the symptoms of
anemia, creatinuria; adults/children vitamin E deficiency.
[rare]—muscle weakness, ceroid deposits,

● Control of dry or chapped skin.
anemia, creatinuria) prior to and periodical-
ly throughout therapy.

● Assess nutritional status through 24-hr diet voriconazole
recall. Determine frequency of consumption (vor-i-kon-a-zole)
of vitamin E–rich foods. VFEND

● Lab Test Considerations: Large doses
Classificationmay increase cholesterol, triglyceride, and
Therapeutic: antifungalsCPK levels.

V
Potential Nursing Diagnoses Pregnancy Category D
Imbalanced nutrition: less than body require-
ments (Indications) Indications

Serious systemic fungal infections includingImplementation
candidemia, esophageal candidiasis, candidal● PO: Administer with or after meals.

● Chewable tablets should be chewed well or deep tissue and skin infections, abdominal, kid-
crushed before swallowing. Solution may be ney, bladder wall and wound infections and as-
dropped directly into mouth or mixed with pergillosis.
cereal, fruit juice, or other food. Use calibrat- Actioned dropper supplied by manufacturer to mea-

Inhibits fungal ergosterol synthesis leading tosure solution accurately.
production of abnormal fungal cell wall. Ther-

Patient/Family Teaching apeutic Effects: Antifungal activity.
● Instruct patient to take medication as direct-

Pharmacokineticsed. If a dose is missed, it should be omitted,
Absorption: Well absorbed following oral ad-because fat-soluble vitamins are stored in the
ministration (96%); IV administration results inbody for long periods.
complete bioavailability.● Encourage patient to comply with diet recom-
Distribution: Extensive tissue distribution.mendations of health care professional. Ex-
Metabolism and Excretion: Highly metabo-plain that the best source of vitamins is a well-
lized by the hepatic P450 enzymes (CYP2C19,balanced diet with foods from the four basic

food groups. CYP2C9, CYP3A4); <2% excreted unchanged in

� = Canadian drug name.
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urine. Much individual variation in metabolism; alkaloids (vincristine, vinblastine); careful
metabolites are inactive. monitoring required during concurrent use.
Half-life: Dose-dependent; increased in hepat- Phenytoin � metabolism and � antifungal
ic impairment. activity of voriconazole; voriconazole � phe-

nytoin levels and may cause toxicity; carefulTIME/ACTION PROFILE (blood levels)
monitoring required during concurrent use. �
blood levels of omeprazole; � omeprazoleROUTE ONSET PEAK DURATION
dose by 50% during concurrent use. Similar ef-PO rapid 1–2 hr 12 hr
fects may occur with other proton-pump in-IV rapid end of in- 12 hr

fusion hibitors. May � metabolism and � blood
levels and effects of protease-inhibitor anti-

Contraindications/Precautions retrovirals and non-nucleoside reverse
Contraindicated in: Concurrent use of efavi- transcriptase inhibitor antiretrovirals; fre-
renz, rifampin, carbamazepine, phenobarbital, quent monitoring recommended. Non-nucle-
mephobarbital (decrease antifungal activity); oside reverse transcriptase inhibitor an-Concurrent use of sirolimus, pimozide, quini- tiretrovirals; may induce or inhibit thedine, ergotamine, and dihydroergotamine (�

metabolism of voriconazole; frequent monitor-risk of toxicity of these agents); Tablets contain
ing recommended.lactose and should be avoided in patients with
Route/Dosagegalactose intolerance, Lapp lactase deficiency,

or glucose-galactose malabsorption. IV (Adults and Children >12 yr): Loading
Use Cautiously in: Mild to moderate liver dis- dose—6 mg/kg every 12 hour for 2 doses, fol-
ease (Child-Pugh Class A and B); maintenance lowed by maintenance dosing—3–4 mg/kg
dose reduction recommended; Renal impair- every 12 hours. IV then switched to oral dosing
ment (CCr <50 ml/min); use only if justified by when possible. If intolerance occurs, dose may
risk/benefit assessment (IV form should be be decreased to 3 mg/kg every 12 hr. If phe-
avoided, use oral form only); OB: Pregnancy or nytoin is coadministered, increase maintenance
lactation (use only if benefits justify risk); Pedi: dose to 5 mg/kg every 12 hr.
Children <12 yr (safety not established). PO (Adults and Children >12 yr and >40

kg): Most infections—(following IV loadingAdverse Reactions/Side Effects
dose) 200 mg every 12 hr; may be increased toCNS: dizziness, hallucinations, headache.

EENT: visual disturbances, eye hemorrhage. 300 mg every 12 hr if response if inadequate. If
CV: changes in blood pressure, tachycardia, pe- phenytoin is coadministered, increase mainte-
ripheral edema, tachycardia. GI: HEPATOXICITY, nance dose to 400 mg every 12 hr; esophageal
abdominal pain, diarrhea, nausea, vomiting. candidiasis—200 mg every 12 hr for 14 days
Derm: photosensitivity, rash. F and E: hypoka- or 7 days following symptom resolution.
lemia, Hypomagnesemia. Misc: allergic reac- PO (Adults and Children >12 yr and <40
tions including STEVENS-JOHNSON SYNDROME, chills, kg): Most infections—(following IV loading
fever, infusion reactions. dose) 100 mg every 12 hr; may be increased to

150 mg every 12 hr if response is inadequate. IfInteractions
phenytoin is coadministered, increase mainte-Drug-Drug: Carbamazepine, efavirenz
nance dose to 200 mg every 12 hr; esophagealmephobarbital, phenobarbital, and rifam-
candidiasis—100 mg every 12 hr for 14 dayspim � metabolism and � antifungal activity of

voriconazole; concurrent use is contraindicat- or 7 days following symptom resolution.
ed. � metabolism and � risk of toxicity from Hepatic Impairment
dihydroergotamine, ergotamine, pimo- IV (Adults and Children >12 yr): Use stan-
zide, quinidine, and sirolimus; concurrent dard loading dose, decrease maintenance dose
use is contraindicated. � metabolism and � by 50%.risk of toxicity from cyclosporine, efavirenz,

AvailabilityHMG-CoA reductase inhibitors, some ben-
Tablets: 50 mg, 200 mg. Oral suspensionzodiazepines (alprazolam, midazolam,
(orange): 40 mg/ml in 100 ml bottles. Pow-triazolam), some calcium channel block-
der for injection (requires reconstitu-ers, sulfonlylureas (glipizide, glyburide,

tolbutamine), tacrolimus, warfarin, vinca tion): 200 mg/vial.
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NURSING IMPLICATIONS ● PO: Administer 1 hr before or 1 hr after a
meal.

Assessment
IV Administration

● Monitor for signs and symptoms of fungal in-
● Intermittent Infusion: Diluent: Reconsti-fections prior to and during therapy.

tute each 200-mg vial with 19 ml of sterile wa-
● Obtain specimens for culture and histopa-

ter for injection to achieve concentration ofthology prior to therapy to isolate and identify
10 mg/ml. Calculate volume of 10 mg/ml so-organism. Therapy may be started before re-
lution required for patient dose. Withdrawsults are received.
and discard equal volume of diluent from in-

● Monitor visual function including visual acu-
fusion bag or bottle to be used. Withdraw re-ity, visual field, and color perception in pa-
quired volume of voriconazole solution fromtients receiving more than 28 days of therapy. vial(s) and add to appropriate volume ofVision usually returns to normal within 14 0.9% NaCl, LR, D5/LR, D5/0.45% NaCl, D5W,

days after discontinuation of therapy. 0.45% NaCl, or D5/0.9% NaCl. Reconstituted
● Monitor for allergic reactions during infusion solution stable for 24 hr if refrigerated. Dis-

of voriconazole (flushing, fever, sweating, card partially used vials. Concentration:
tachycardia, chest tightness, dyspnea, Final concentration of infusion should be
faintness, nausea, pruritus, rash). Symptoms 0.5–5 mg/ml. Rate: Infuse over 1–2 hr at a
occur immediately upon start of infusion. rate not to exceed 3 mg/kg/hr.
May require discontinuation.

● Y-Site Incompatibility: cefepime, cyclo-
● Lab Test Considerations: Monitor liver sporine, diazepam, moxifloxacin, nitroprus-

function tests prior to and during therapy. If side, pantoprazole, phenytoin, tigecycline.
abnormal liver function tests occur, monitor Patient/Family Teachingfor development of severe hepatic injury. Dis-

● May cause blurred vision, photophobia, andcontinue therapy if clinical signs and symp-
dizziness. Caution patient to avoid driving andtoms of liver disease develop. other activities requiring alertness until re-

● Monitor renal function (serum creatinine) sponse to medication is known. Also adviseduring therapy. patient to avoid driving at night during vorico-
Potential Nursing Diagnoses nazole therapy.
Risk for infection (Indications) ● Advise patient to avoid direct sunlight during V

voriconazole therapy.Implementation
● Once patient can tolerate oral medication, PO Evaluation/Desired Outcomes

voriconazole may be used. ● Resolution of fungal infections.

� = Canadian drug name.
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more frequent PT/INR assessments; Geri: Due toHIGH ALERT
greater than expected anticoagulant response,warfarin (war-fa-rin) initiate and maintain at lower dosages.

Coumadin, �Warfilone
Adverse Reactions/Side Effects

Classification GI: cramps, nausea. Derm: dermal necrosis.
Therapeutic: anticoagulants Hemat: BLEEDING. Misc: fever.
Pharmacologic: coumarins

Interactions
Pregnancy Category X Drug-Drug: Abciximab, androgens, cape-

citabine, cefoperazone, cefotetan, chloral
Indications hydrate, chloramphenicol, clopidogrel,
Prophylaxis and treatment of: Venous thrombo- disulfiram, fluconazole,
sis, Pulmonary embolism, Atrial fibrillation with fluoroquinolones, itraconazole, metroni-
embolization. Management of myocardial in- dazole (including vaginal use), thrombolyt-
farction: Decreases risk of death, Decreases ics, eptifibatide, tirofiban, ticlopidine, sul-
risk of subsequent MI, Decreases risk of future fonamides, quinidine, quinine, NSAIDs,
thromboembolic events. Prevention of throm- valproates, and aspirin may increase the re-
bus formation and embolization after prosthetic sponse to warfarin and increase the risk of
valve placement. bleeding. Chronic use of acetaminophen may

increase the risk of bleeding. Chronic alcoholAction
ingestion may decrease action of warfarin; ifInterferes with hepatic synthesis of vitamin K-de-
chronic alcohol abuse results in significant liv-pendent clotting factors (II, VII, IX, and X).
er damage, action of warfarin may be � due toTherapeutic Effects: Prevention of thrombo-
� production of clotting factor. Barbituratesembolic events.
and hormonal contraceptives containing

Pharmacokinetics estrogen may decrease the anticoagulant re-
Absorption: Well absorbed from the GI tract sponse to warfarin. Acute alcohol ingestion
after oral administration. may � action of warfarin. Many other drugs
Distribution: Crosses the placenta but does may affect the activity of warfarin.
not enter breast milk. Drug-Natural Products: St. John’s wort de-
Protein Binding: 99%. creases effect. Increased bleeding risk
Metabolism and Excretion: Metabolized by with anise, arnica, chamomile, clove, dong Wthe liver. quai, fenugreek, feverfew, garlic, ginger,
Half-life: 42 hrs. ginkgo, Panax ginseng, licorice, and

others.TIME/ACTION PROFILE (effects on coagula- Drug-Food: Ingestion of large quantities of
tion tests) foods high in vitamin K content (see list in

Appendix L) may antagonize the anticoagulantROUTE ONSET PEAK DURATION
effect of warfarin.

PO, IV 36–72 hr 5–7 days 2–5 days
Route/Dosage

Contraindications/Precautions PO, IV (Adults): 2.5–10 mg/day for 2–4 days;
Contraindicated in: Uncontrolled bleeding; then adjust daily dose by results of prothrombin
Open wounds; Active ulcer disease; Recent time or international normalized ratio (INR).
brain, eye, or spinal cord injury or surgery; Se- Initiate therapy with lower doses in geriatric or
vere liver or kidney disease; Uncontrolled hy- debilitated patients.
pertension; OB: Crosses placenta and may cause PO, IV (Children >1 month): Initial loading
fatal hemorrhage in the fetus. May also cause dose—0.2 mg/kg (maximum dose: 10 mg) for
congenital malformation. 2–4 days then adjust daily dose by results of
Use Cautiously in: Malignancy; Patients with prothrombin time or international normalized
history of ulcer or liver disease; History of poor ratio (INR), use 0.1 mg/kg if liver dysfunction is
compliance; Women with childbearing poten- present. Maintenance dose range-0.05–0.34
tial; Pedi: Has been used safely but may require mg/kg/day.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability (generic available) Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)Tablets: 1 mg, 2 mg, 2.5 mg, 3 mg, 4 mg, 5 mg,
Risk for injury (Side Effects)6 mg, 7.5 mg, 10 mg. Cost: Coumadin—5 mg

$85.00/90; Jantoven—5 mg $58.14/90; Gen- Implementation
eric—5 mg $34.99/90. Injection: 5 mg/vial.

● High Alert: Medication errors involving
anticoagulants have resulted in serious harmNURSING IMPLICATIONS or death from internal or intracranial bleed-
ing. Before administering, evaluate recentAssessment
INR or PT results and have second practition-● Assess patient for signs of bleeding and hem-
er independently check original order.orrhage (bleeding gums; nosebleed; unusual

● Because of the large number of medicationsbruising; tarry, black stools; hematuria; fall in
capable of significantly altering warfarin’s ef-hematocrit or blood pressure; guaiac-posi-
fects, careful monitoring is recommendedtive stools, urine, or nasogastric aspirate).
when new agents are started or other agents● Assess patient for evidence of additional or
are discontinued. Interactive potential shouldincreased thrombosis. Symptoms depend on
be evaluated for all new medications (Rx,area of involvement.
OTC, and natural products).

● Geri: Patients over 60 yr exhibit greater than
● Administer medication at same time each day.expected PT/INR response. Monitor for side
● PO: Medication requires 3–5 days to reacheffects at lower therapeutic ranges.

effective levels. It is usually begun while pa-
● Pedi: Achieving and maintaining therapeutic

tient is still on heparin.PT/INR ranges may be more difficult in the
● Do not interchange brands; potencies maypediatric patient. Assess PT/INR levels more

not be equivalent.frequently.
IV Administration● Lab Test Considerations: PT, INR and

other clotting factors should be monitored ● Direct IV: Diluent: Reconstitute each 5-mg
frequently during therapy. Therapeutic PT vial with 2.7 ml of sterile water for injection.

Reconstituted solution stable for 4 hr at roomranges from 1.3–1.5 times greater than con-
temperature. No further dilution needed be-trol; however, the INR, a standardized system
fore administration. Concentration: 2 mg/that provides a common basis for communi-
ml. Rate: Administer over 1–2 min.cating and interpreting PT results, is usually

● Y-Site Compatibility: amikacin, cefazolin,referenced. Normal INR (not on anticoagu-
ceftriaxone, dopamine, epinephrine, hepa-lants) is 0.8 to 1.2. An INR of 2.5 to 3.5 is rec-
rin, lidocaine, morphine, nitroglycerin, po-ommended for patients at very high risk of
tassium chloride, ranitidine.embolization (for example, patients with mi-

● Y-Site Incompatibility: aminophylline, cef-tral valve replacement and ventricular hyper-
tazidime, cimetidine, ciprofloxacin, dobuta-trophy). Lower levels are acceptable when
mine, esmolol, gentamicin, labetalol, metro-risk is lower.
nidazole, vancomycin.● Hepatic function and CBC should be moni-

tored before and periodically throughout Patient/Family Teaching
therapy. ● Instruct patient to take medication exactly as

● Stool and urine should be monitored for oc- directed. If a dose is missed, tell patient to
cult blood before and periodically through- take it as soon as remembered that day. Pa-
out therapy. tient should not double doses. Health care

● Toxicity and Overdose: Withholding 1 or professional should be informed of missed
more doses of medication is usually sufficient doses at time of checkup or lab tests.
if INR is excessively elevated or if minor ● Review foods high in vitamin K (see Appendix
bleeding occurs. If overdose occurs or anti- L). Patient should have consistent limited in-
coagulation needs to be immediately re- take of these foods, as vitamin K is the anti-
versed, the antidote is vitamin K (phytona- dote for warfarin, and alternating intake of
dione, AquaMEPHYTON). Administration of these foods will cause PT levels to fluctuate.
whole blood or plasma also may be required ● Caution patient to avoid IM injections and ac-
in severe bleeding because of the delayed on- tivities leading to injury. Instruct patient to
set of vitamin K. use a soft toothbrush, not to floss, and to
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shave with an electric razor during warfarin therapy without advice of health care profes-
sional.therapy. Advise patient that venipunctures

● High Alert: Emphasize the importance ofand injection sites require application of
frequent lab tests to monitor coagulation fac-pressure to prevent bleeding or hematoma
tors.formation.

● Instruct patient to carry identification de-● Advise patient to report any symptoms of un-
scribing medication regimen at all times andusual bleeding or bruising (bleeding gums;
to inform all health care personnel caring fornosebleed; black, tarry stools; hematuria; ex-
patient on anticoagulant therapy before labcessive menstrual flow). Notify health care
tests, treatment, or surgery.professional if these occur.

● High Alert: Instruct patient not to drink al- Evaluation/Desired Outcomes
cohol or take OTC medications, especially ● Prolonged PT (1.3–2.0 times the control;
those containing aspirin or NSAIDs, or to start may vary with indication) or INR of 2–4.5
or stop any new medications during warfarin without signs of hemorrhage.

W

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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STRAUSS SYNDROME, fever, infection (geriatric pa-zafirlukast (za-feer-loo-kast) tients), pain.Accolate
Interactions

Classification Drug-Drug: Blood levels are increased by as-
Therapeutic: antiasthmatics, bronchodi- pirin. Blood levels are decreased by erythro-lators

mycin and theophylline. Increases effects andPharmacologic: leukotriene antagonists
risk of bleeding with warfarin.

Pregnancy Category B Drug-Food: Food (especially high-fat or high-
protein meal) decreases absorption.

Indications Route/Dosage
Long-term control agent in the management of PO (Adults and Children ≥12 yr): 20 mgasthma. twice daily.
Action PO (Children 7–11 yr): 10 mg twice daily.
Antagonizes the effects of leukotrienes, which Availabilityare components of slow-reacting substance of

Tablets: 10 mg, 20 mg.anaphylaxis (SRSA). These substances mediate
the following: Airway edema, Smooth muscle NURSING IMPLICATIONS
constriction, Altered cellular activity, Result is

Assessmentdecreased inflammatory process that is part of
● Assess lung sounds and respiratory functionasthma. Therapeutic Effects: Decreased fre-

before and periodically throughout therapy.quency and severity of asthma.
● Lab Test Considerations: Monitor liverPharmacokinetics

function periodically during therapy. MayAbsorption: Rapidly absorbed after oral ad-
cause elevated ALT concentrations. If liverministration.
dysfunction occurs, zafirlukast should be dis-Distribution: Enters breast milk.
continued.Protein Binding: 99%.

Potential Nursing DiagnosesMetabolism and Excretion: Mostly metabo-
Ineffective airway clearance (Indications)lized by the liver; 10% excreted unchanged by
Deficient knowledge, related to medication reg-the kidneys.
imen (Patient/Family Teaching)Half-life: 10 hr.

ImplementationTIME/ACTION PROFILE (improved symp- Z
● PO: Administer at regular intervals on antoms of asthma)

empty stomach, 1 hr before or 2 hr after
meals.ROUTE ONSET PEAK DURATION

PO unknown 1 wk unknown Patient/Family Teaching
● Instruct patient to take medication on an

Contraindications/Precautions empty stomach as directed, at evenly spaced
Contraindicated in: Hypersensitivity; Lac- intervals, even if not experiencing symptoms
tation. of asthma. If a dose is missed, take as soon as
Use Cautiously in: Acute attacks of asthma; remembered unless almost time for next
Patients >55 yr (increased risk of infection); dose. Do not double doses. Do not discontin-
Geriatric patients ≥65 yr or patients with hepatic ue therapy without consulting health care
impairment (may need lower doses); Pregnan- professional.
cy or children <7 yr (safety not established).

● Instruct patient not to discontinue or reduce
other asthma medications without consultingAdverse Reactions/Side Effects
health care professional.CNS: headache, dizziness, weakness. GI:

● Advise patient that zafirlukast is not used toabdominal pain, diarrhea, drug-induced hepati-
treat acute asthma attacks but may be contin-tis (females), dyspepsia, nausea, vomiting. MS:

arthralgia, back pain, myalgia. Misc: CHURG- ued during an acute exacerbation.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Advise patient to notify health care profes- History of suicide attempt; Pedi: Children <18 yr
sional if symptoms of Churg-Strauss syn- (safety not established).
drome (generalized flu-like syndrome, fever, Adverse Reactions/Side Effects
muscle aches and pain, weight loss, worsen- CNS: abnormal thinking, amnesia, anxiety, be-
ing respiratory symptoms) occur. Occurs havior changes, depersonalization, dizziness,
rarely but may be life-threatening. More likely drowsiness, hallucinations, headache, impaired
to occur when weaning from systemic corti- memory (briefly following dose), impaired
costeroids. psychomotor function (briefly following dose),

malaise, sleep—driving, vertigo, weakness.Evaluation/Desired Outcomes
EENT: abnormal vision, ear pain, epistaxis,● Prevention of and reduction in symptoms of
hearing sensitivity, ocular pain, altered sense ofasthma.
smell. CV: peripheral edema. GI: abdominal
pain, anorexia, colitis, dyspepsia, nausea. GU:

zaleplon (za-lep-lon) dysmenorrhea. Derm: photosensitivity. Neuro:
Sonata hyperesthesia, paresthesia, tremor. Misc: fever.

Classification Interactions
Therapeutic: sedative/hypnotics Drug-Drug: Cimetidine � metabolism and

� effects (initiate therapy at a lower dose). Ad-
Schedule IV ditive CNS depression with other CNS depres-

sants including alcohol, antihistamines,Pregnancy Category C
opioid analgesics, other sedative/hypnot-
ics, phenothiazines, and tricyclic antide-Indications
pressants. Effects may be � by drugs that in-Short-term management of insomnia in patients
duce the CYP 450 3A4 enzyme system includingunable to get at least 4 hours of sleep; especially
rifampin, phenytoin, carbamazepine, anduseful in sleep initiation disorders.
phenobarbital.

Action Drug-Natural Products: Concomitant use of
Produces CNS depression by binding to GABA kava kava, valerian, chamomile, or hops
receptors in the CNS. Has no analgesic proper- can � CNS depression.
ties. Therapeutic Effects: Sedation and induc- Drug-Food: Concurrent ingestion of a high-
tion of sleep. fat meal slows the rate of absorption.
Pharmacokinetics Route/Dosage
Absorption: Rapidly absorbed following oral PO (Adults <65 yr): 10 mg (range 5–20 mg)
administration. at bedtime.
Distribution: Enters breast milk. PO (Geriatric Patients or Patients <50 kg):
Metabolism and Excretion: Extensively me- Initiate therapy at 5 mg at bedtime (not to ex-
tabolized in the liver (mostly by aldehyde oxi- ceed 10 mg at bedtime).
dase and some by CYP450 3A4 enzymes).

Hepatic ImpairmentHalf-life: Unknown.
PO (Adults): Initiate therapy at 5 mg at bed-
time (not to exceed 10 mg at bedtime).TIME/ACTION PROFILE

Availability
ROUTE ONSET PEAK DURATION

Capsules: 5 mg, 10 mg. Cost: 5 mg $106.99/
PO within minutes unknown 3–4 hr 30, 10 mg $103.99/90.

Contraindications/Precautions NURSING IMPLICATIONS
Contraindicated in: Hypersensitivity; OB: Not
recommended for use during pregnancy, lacta- Assessment
tion, or in patients with severe hepatic im- ● Assess mental status, sleep patterns, and po-
pairment. tential for abuse prior to administering this
Use Cautiously in: Mild to moderate hepatic medication. Prolonged use of >7–10 days
impairment, age ≥65 yr or weight ≤50 kg or may lead to physical and psychological de-
concurrent cimetidine therapy (initiate therapy pendence. Limit amount of drug available to
at lowest dose); Impaired respiratory function; the patient.
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● Assess alertness at time of peak effect. Notify Classification
health care professional if desired sedation Therapeutic: antivirals
does not occur. Pharmacologic: neuramidase inhibitors

● Assess patient for pain. Medicate as needed.
Pregnancy Category CUntreated pain decreases sedative effects.

Potential Nursing Diagnoses IndicationsInsomnia (Indications)
Treatment of uncomplicated acute illnessRisk for injury (Side Effects)
caused by influenza virus in adults and children

Implementation ≥7 yr who have been symptomatic no more than
● Before administering, reduce external stimuli 2 days.

and provide comfort measures to increase ef-
Actionfectiveness of medication.
Inhibits the enzyme neuramidase, which may al-

● Protect patient from injury. Supervise ambu-
ter virus particle aggregation and release.lation and transfer of patients after adminis-
Therapeutic Effects: Reduced duration of flu-tration. Remove cigarettes. Side rails should
related symptoms.be raised and call bell within reach at all

times. Pharmacokinetics
● PO: Tablets should be swallowed whole with Absorption: 4–17% of inhaled dose is systemi-

full glass of water immediately before bed- cally absorbed.
time or after going to bed and experiencing Distribution: Unknown.
difficulty falling asleep. Do not administer Protein Binding: <10%.
with or immediately after a high-fat or heavy Metabolism and Excretion: Mainly excreted
meal. by kidneys as unchanged drug; unabsorbed

drug is excreted in feces.Patient/Family Teaching
Half-life: 2.5–5.1 hr.● Instruct patient to take zaleplon as directed.

Do not take more than the amount prescribed
TIME/ACTION PROFILE (blood levels)because of the habit-forming potential. Not

recommended for use longer than 7–10 days. ROUTE ONSET PEAK DURATION
Rebound insomnia (1–2 nights) may occur

inhalation rapid 1–2 hr 12 hrwhen stopped. If used for 2 wk or longer,
abrupt withdrawal may result in dysphoria, Contraindications/Precautions
insomnia, abdominal or muscle cramps, ZContraindicated in: Hypersensitivity.
vomiting, sweating, tremors, and seizures. Use Cautiously in: Chronic obstructive pulmo-

● Because of rapid onset, advise patient to go to nary disease or asthma (increased risk of de-bed immediately after taking zaleplon. creased lung function and/or bronchospasm);
● May cause daytime drowsiness or dizziness.

Pregnancy, lactation, or children <12 yr (safetyAdvise patient to avoid driving or other activi-
not established).ties requiring alertness until response to this
Adverse Reactions/Side Effectsmedication is known.
Resp: bronchospasm.● Inform patient that amnesia may occur, but

can be avoided if zaleplon is only taken when Interactions
patient is able to get >4 hr sleep. Drug-Drug: None noted.

● Caution patient to avoid concurrent use of al-
Route/Dosagecohol or other CNS depressants.
Inhaln (Adults and Children ≥7 yr): 2 inha-

Evaluation/Desired Outcomes lations of 5 mg each for a total dose of 10 mg
● Relief of insomnia. twice daily for 5 days via the DISKHALER inhala-

tion device.

zanamivir (za-na-mi-veer) Availability
Relenza Powder for inhalation: 5 mg/blister.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



1252 ziconotide

ActionNURSING IMPLICATIONS
Blocks spinal N-channel calcium channels, de-

Assessment creasing transmission of pain signals to the
● Assess patient for signs and symptoms of in- brain. Has no effect on opioid receptors. Ther-

fluenza (fever, headache, myalgia, cough, apeutic Effects: Decrease in severe pain.
sore throat) before administration. Deter-

Pharmacokineticsmine duration of symptoms. Indicated for pa-
Absorption: IT administration results in com-tients who have been symptomatic for up to 2
plete bioavailability in the CSF. Minimal plasmadays.
distribution.

Potential Nursing Diagnoses Distribution: Distributes in entire CSF volume.
Risk for infection (Indications) Metabolism and Excretion: Degraded by en-

zymes in tissues and fluids.Implementation
Half-life: 4.6 hr (in CSF).Inhaln: Administer 2 doses on the first day of

treatment whenever possible; must have at least TIME/ACTION PROFILE
2 hours between doses. Doses should be admin-
istered 12 hr apart on subsequent days. ROUTE ONSET PEAK DURATION

IT rapid 2–3 days unknownPatient/Family Teaching
● Instruct patient to use zanamivir exactly as di- Contraindications/Precautionsrected and to finish entire 5-day course, even

Contraindicated in: Hypersensitivity; Historyif feeling better.
of psychosis; Infection at microinfusion injec-

● Instruct patient in the use of the DISKHALER. tion site; Uncontrolled bleeding; Spinal cord ob-
Patient should read the accompanying Patient struction; Lactation.
Instructions for Use. Use Cautiously in: History of suicidal ideation/

● Advise patients that zanamivir is not a substi- psychiatric disorder; Geriatric patients (� sus-
tute for a flu shot. Patients should receive an- ceptibility to adverse CNS effects); Children
nual flu shot according to immunization (safety not established); Pregnancy (use only if
guidelines. maternal benefit outweighs fetal risk).

● Patients with a history of asthma should be
Adverse Reactions/Side Effectsadvised to have a fast-acting inhaled broncho-
CNS: MENINGITIS, confusion, dizziness, drowsi-dilator available in case of bronchospasm fol-
ness, headache, impaired memory, weakness,lowing zanamivir administration. If using
aphasaia, � alertness/responsiveness, cogni-bronchodilator and zanamivir concurrently,
tive impairment, hallucinations, memory im-administer bronchodilator first.
pairment, psychiatric symptoms, speech disor-

Evaluation/Desired Outcomes der. CV: changes in blood pressure. EENT:
● Decrease in signs and symptoms of influenza nystagmus, abnormal vision. GI: nausea, an-

(fever, headache, myalgia, cough, sore orexia, vomiting. Local: catheter/injection site
throat). reactions. MS: hypertonia, urinary retention,

� creatine kinase. Neuro: abnormal gait, atax-
ia. Misc: fever.

ziconotide (zi-ko-no-tide)
InteractionsPrialt
Drug-Drug: � risk of CNS depression with

Classification other CNS depressants including anticonvul-
Therapeutic: analgesics sants, phenothiazines, antipsychotics, an-
Pharmacologic: n-type calcium channel tihistamines, opioids, sedatives, or diuret-blockers ics.
Pregnancy Category C Route/Dosage

IT (Adults): up to 2.4 mcg/day initially (0.1
Indications mcg/hr), may be gradually increased 2–3
Management of severe chronic pain when con- times/week in increments of 2.4 mcg/day up to
ventional therapies (analgesics or other adjunc- a maximum of 19.2 mcg/day (0.8 mcg/hr) over
tive measures) have failed. 21 days.
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Availability conotide may be administered undiluted (25
Solution for intrathecal use: 25 mcg/ml in mcg/mL in 20-mL vial) or diluted (100 mg/

mL in 1-, 2-, or 5-mL vials). Dilute with 0.9%20-ml vials, 100 mcg/ml in 1-, 2- or 5-ml vials.
NaCl (preservative—free) using aseptic tech-

NURSING IMPLICATIONS nique. 100 mg/mL formulation may be ad-
ministered undiluted once an appropriateAssessment dose is established. Refrigerate, but do not

● Assess level of pain prior to and periodically freeze, after preparation; administer within
during therapy. 24 hrs. Discard solution if discolored or con-

● Assess mental status during therapy. If psychi- taining particulate matter or any unused por-
atric symptoms (cognitive impairment, hallu- tion in vial. Pump refills should be done every
cinations, changes in mood or level of con- 40 days if diluted solution is used or every 60
sciousness) or neurological impairment. days if solution is undiluted. Pump should be
Discontinuation of therapy may be required, rinsed and filled according to manufacturer’s
but other causes should be considered. Zico- directions. Rate: Dose should be adjusted
notide may be discontinued abruptly without according to patient’s severity of pain, re-
withdrawal symptoms. sponse to therapy, and occurrence of side

● Monitor for signs of meningitis (fever, head- effects.
ache, stiff neck, altered mental status, nausea, Patient/Family Teachingvomiting, seizures) frequently during thera-

● Instruct patient on correct technique for carepy. May occur within 24 hr of breach in steril- of equipment.ity. If meningitis occurs, obtain CSF cultures
● May cause dizziness and drowsiness. Cautionand institute antibiotic therapy. Usually re- patient to avoid driving and other activities re-quires removal of microinfusion system, quiring alertness until response to ziconotidecatheter, and any other foreign body within is known.

the IT space.
● Advise patient to avoid taking alcohol and

● Lab Test Considerations: Monitor serum other CNS depressants during ziconotide
CK levels every other week for the first month, therapy. Consult health care professional pri-
monthly thereafter, and if neuromuscular or to taking Rx, OTC, or herbal products dur-
symptoms (myalgias, myasthenia, muscle ing therapy.
cramps, asthenia, reduction in physical activ-

● Instruct patient and caregiver to contact
ity) occur. May cause �CK levels. If symp- health care professional immediately if
toms continue and CK remains � or con- changes in mental status (lethargy, confu-
tinues to rise, dose reduction or sion, disorientation, decreased alertness), Z
discontinuation may be required. changes in mood or perception (hallucina-

tions, including unusual tactile sensations inPotential Nursing Diagnoses
oral cavity), symptoms of depression or suici-Chronic pain (Indications)
dal ideation, or nausea, vomiting, seizures,Implementation
fever, headache, or still neck occur; may be

● Ziconotide is not an opioid and cannot pre-
symptoms of developing meningitis.vent or relieve symptoms of opioid withdraw-

● Advise patient to consult health care profes-al. Do not discontinue opioids abruptly. For
sional if new or worsening muscle pain, sore-withdrawal from IT opioid, gradually taper
ness, or weakness with or without darkenedopioid IT infusion over several weeks, and re- urine occur.place with an equianalgesic dose of oral

Evaluation/Desired Outcomesopioids. Ziconotide does not potentiate
● Decrease in pain intensity.opioid-induced respiratory depression.

● Ziconotide should be administered under the
direction of a physician experienced in IT

zidovudinetherapy. Do not administer IV. IT: IT dose is
(zye-doe-vue-deen)delivered using a programmable implanted
�Apo-Zidovudine, azidothymi-variable-rate microinfusion device or an ex-

ternal microinfusion device and catheter. Zi- dine, AZT, �Novo-AZT, Retrovir
� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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sia, thrombocytosis. MS: back pain, myopathy.Classification Neuro: tremor.Therapeutic: antiretrovirals
Pharmacologic: nucleoside reverse tran- Interactions
scriptase inhibitors Drug-Drug: � bone marrow depression with

other agents having bone marrow–de-Pregnancy Category C pressing properties, antineoplastics, radi-
ation therapy, or ganciclovir. � neurotoxic-Indications ity may occur with acyclovir. Toxicity may be

HIV infection (with other antiretrovirals). Re- � by concurrent administration of probene-
duction of maternal/fetal transmission of HIV. cid or fluconazole. Zidovudine levels are �

by clarithromycin.Action
Following intracellular conversion to its active Route/Dosage
form, inhibits viral RNA synthesis by inhibiting

Management of HIV Infectionthe enzyme DNA polymerase (reverse transcrip-
PO (Adults and Children >13 yr): 100 mg qtase). Prevents viral replication. Therapeutic
4 hr while awake or 200 mg 3 times daily or 300Effects: Virustatic action against selected retro-
mg twice daily (depends on combination andviruses. Slowed progression and decreased se-
clinical situation).quelae of HIV infection. Decreased viral load
PO (Children 3 mo–12 yr): 90–180 mg/m2and improved CD4 cell counts. Decreased
every 6 hr (not to exceed 200 mg q 6 hr).transmission of HIV to infants born to HIV-in-
IV (Adults and Children >12 yr): 1 mg/kgfected mothers.
infused over 1 hr q 4 hr. Change to oral therapy

Pharmacokinetics as soon as possible.
Absorption: Well absorbed following oral ad- IV (Children): 120 mg/m2 q 6 hr (not to ex-
ministration. ceed 160 mg/dose).
Distribution: Widely distributed; enters the

Prevention of Maternal/Fetal TransmissionCNS. Crosses the placenta.
of HIV InfectionMetabolism and Excretion: Mostly (75%)
PO (Adults >14 wk Pregnant): 100 mg 5metabolized by the liver; 15–20% excreted un-
times daily until onset of labor.changed by the kidneys.
IV (Adults during Labor and Delivery): 2Half-life: 1 hr.
mg/kg over 1 hr, then continuous infusion of 1

TIME/ACTION PROFILE (blood levels) mg/kg/hr until umbilical cord is clamped.
IV (Infants): 1.5 mg/kg q 6 hr until able to take

ROUTE ONSET PEAK DURATION PO.
PO unknown 0.5–1.5 hr 4 hr PO (Infants): 2 mg/kg q 6 hr, started within 12
IV rapid end of in- 4 hr hr of birth and continued for 6 wk.

fusion
Availability

Contraindications/Precautions Capsules: 100 mg, 300 mg. Oral syrup: 50
Contraindicated in: Hypersensitivity; Lac- mg/5 ml. Injection: 200 mg/20 ml. In combi-
tation. nation with: lamivudine (Combivir; see Ap-
Use Cautiously in: Decreased bone marrow pendix B).
reserve (dosage reduction required for anemia

NURSING IMPLICATIONSor granulocytopenia); Severe hepatic or renal
disease (dose modification may be required). Assessment
Adverse Reactions/Side Effects ● Assess patient for change in severity of symp-
CNS: SEIZURES, headache, weakness, anxiety, toms of HIV and for symptoms of opportunis-
confusion, decreased mental acuity, dizziness, tic infections during therapy.
insomnia, mental depression, restlessness, syn- ● Lab Test Considerations: Monitor viral
cope. GI: abdominal pain, diarrhea, nausea, an- load and CD4 counts prior to and periodically
orexia, drug-induced hepatitis, dyspepsia, oral during therapy.
mucosa pigmentation, vomiting. Derm: nail ● Monitor CBC every 2 wk during the first 8 wk
pigmentation. Endo: gynecomastia. Hemat: of therapy in patients with advanced HIV dis-
anemia, granulocytopenia, pure red-cell apla- ease, and decrease to every 4 wk after the first
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2 mo if zidovudine is well tolerated or month- peracillin/tazbactam, potassium chloride,
ly during the first 3 mo and every 3 mo there- ranitidine, remifentanil, sargramostim, teni-
after unless indicated in patients who are poside, thiotepa, tobramycin, trimethoprim/
asymptomatic or have early symptoms. Com- sulfamethoxazole, trimetrexate, vancomycin,
monly causes granulocytopenia and anemia. vinorelbine.
Anemia may occur 2–4 wk after initiation of ● Y-Site Incompatibility: lansoprazole.
therapy. Anemia may respond to epoetin ad- ● Additive Incompatibility: blood products
ministration (see epoetin monograph). Gran- or protein solutions.
ulocytopenia usually occurs after 6–8 wk of

Patient/Family Teachingtherapy. Consider dose reduction, discontin-
● Instruct patient to take zidovudine as direct-uation of therapy, or blood transfusions if he-

ed, around the clock, even if sleep is inter-moglobin is <7.5 g/dl or reduction of >25%
rupted. Emphasize the importance of compli-from baseline and/or granulocyte count is
ance with therapy, not taking more than<750/mm3 or reduction of >50% from base-
prescribed amount, and not discontinuingline. Treatment with sargramostim may be
without consulting health care professional.necessary (see sargramostim monograph).
Take missed doses as soon as rememberedTherapy may be gradually resumed when
unless almost time for next dose; do not dou-bone marrow recovery is evident.
ble doses. Inform patient that long-term ef-Potential Nursing Diagnoses
fects of zidovudine are unknown at this time.Risk for infection (Indications, Side Effects)

● Instruct patient that zidovudine should not be
Implementation shared with others.
● Do not confuse Retrovir (zidovudine) with

● Zidovudine may cause dizziness or fainting.
Ritonavir. Caution patient to avoid driving or other activ-

● Administer doses around the clock. ities requiring alertness until response to
● IV: Patient should receive the IV infusion only

medication is known.until oral therapy can be administered.
● Inform patient that zidovudine does not cure

IV Administration HIV and does not reduce the risk of transmis-
● Intermittent Infusion: Diluent: Remove sion of HIV to others through sexual contact

the calculated dose from the vial and dilute or blood contamination. Caution patient to
with D5W or 0.9% NaCl. Do not use solutions use a condom during sexual contact and
that are discolored. Stable for 8 hr at room avoid sharing needles or donating blood to
temperature or 24 hr if refrigerated. Con- prevent spreading the AIDS virus to others. Zcentration: Not to exceed 4 mg/ml. Rate:

● Instruct patient to notify health care profes-
Infuse at a constant rate over 1 hr. Avoid rap- sional promptly if fever, sore throat, or signs
id infusion or bolus injection. of infection occur. Caution patient to avoid

● Continuous Infusion: Has also been ad- crowds and persons with known infections.ministered via continuous infusion.
Instruct patient to use soft toothbrush, to use

● Y-Site Compatibility: acyclovir, allopuri-
caution when using toothpicks or dentalnol, amifostine, amikacin, amphotericin B,
floss, and to have dental work done prior toamphotericin B cholesteryl sulfate, aztreo-
therapy or deferred until blood counts returnnam, cefepime, ceftazidine, ceftriaxone, ci-
to normal. Patient should also notify healthmetidine, cisatracurium, clindamycin, dexa-
care professional if shortness of breath, mus-methasone sodium phosphate, dobutamine,
cle aches, symptoms of hepatitis or pancreati-docetaxel, dopamine, doxorubicin liposome,
tis, or other unexpected reactions occur.erythromycin lactobionate, etoposide phos-

● Advise patient to avoid taking any Rx or OTCphate, filgrastim, fluconazole, fludarabine,
medications or herbal products without con-gemcitabine, gentamicin, granisetron, hepa-
sulting health care professional.rin, imipenem/cilastatin, linezolid, lor-

● Emphasize the importance of regular follow-azepam, melphalan, metoclopramide, mor-
up exams and blood counts to determinephine, ondansetron, oxytocin, paclitaxel,

pemetrexed, pentamidine, phenylephrine, pi- progress and monitor for side effects.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



1256 zinc sulfate

Evaluation/Desired Outcomes Adverse Reactions/Side Effects
GI: gastric irritation (oral use only), nausea,● Decrease in viral load and increase in CD4
vomiting.counts in patients with HIV.

● Delayed progression of AIDS and decreased Interactions
opportunistic infections in patients with HIV. Drug-Drug: Oral zinc may � absorption of

tetracyclines or fluoroquinolones.
Drug-Food: Caffeine, dairy products, andzinc sulfate (zink sul-fate) bran may � absorption of orally administeredOrazinc, �PMS Egozinc, Verazinc, zinc.Zinc 220, Zincate, Zinkaps
Route/Dosage

Classification RDA = 15 mg. Doses expressed in mg of ele-
Therapeutic: mineral and electrolyte re- mental zinc unless otherwise noted. Zinc sulfateplacements/supplements

contains 23% zinc.Pharmacologic: trace metals

DeficiencyPregnancy Category C (parenteral)
PO (Adults): Prevention of deficiency—15–
19 mg/day; treatment of deficiency—must beIndications
individualized; based on degree of deficiency.Replacement and supplementation therapy in
IV Nutritional Supplementation—Meta-patients who are at risk for zinc deficiency, in-
bolically Stable Patientscluding patients on long-term parenteral nutri-
IV (Adults): 2.5–4 mg/day; up to 12 mg/day intion. Unlabeled uses: Management of im-
patients with excessive losses.paired wound healing due to zinc deficiency.
IV (Infants and Children ≤5 yr): 100 mcg/Action
kg/day.Serves as a cofactor for many enzymatic reac-
IV (Infants up to 3 kg): 300 mcg/kg/day.tions. Required for normal growth and tissue re-
Availability (generic available)pair, wound healing, and senses of taste and
Tablets: 66 mgOTC, 110 mgOTC. Capsules: 220smell. Therapeutic Effects: Replacement in
mgOTC. Injection: 1 mg/ml in 10- and 30-mldeficiency states.
vials, 5 mg/ml in 5- and 10-ml vials.Pharmacokinetics

Absorption: Poorly absorbed from the GI tract NURSING IMPLICATIONS
(20–30%).

AssessmentDistribution: Widely distributed. Concentrates
● Monitor progression of zinc deficiency symp-in muscle, bone, skin, kidney, liver, pancreas,

toms (impaired wound healing, growth retar-retina, prostate, RBCs, and WBCs.
dation, decreased sense of taste, decreasedMetabolism and Excretion: 90% excreted in
sense of smell) during therapy.feces, remainder lost in urine and sweat.

● Lab Test Considerations: Serum zinc lev-Half-life: Unknown.
els may not accurately reflect zinc deficiency.

● Long-term high-dose zinc therapy may causeTIME/ACTION PROFILE (blood levels)
� serum copper concentrations.

ROUTE ONSET PEAK DURATION
● Monitor serum alkaline phosphatase concen-

PO unknown 2 hr unknown trations monthly; may � with zinc therapy.
IV unknown unknown unknown ● Monitor HDL concentrations monthly in pa-

tients on long-term high-dose zinc therapy.Contraindications/Precautions Serum concentrations may be �.
Contraindicated in: Hypersensitivity or allergy

Potential Nursing Diagnosesto any components in formulation; Pregnancy or
Imbalanced nutrition: less than body require-lactation (supplemental amounts >RDA for
ments (Indications)pregnant or lactating patients); Preparations

containing benzyl alcohol should not be used in Implementation
neonates. ● PO: Administer oral doses with food to de-
Use Cautiously in: Renal failure. crease gastric irritation. Administration with
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Pharmacokineticscaffeine, dairy products, or bran may impair
Absorption: 60% absorbed following oral ad-absorption.
ministration; 100% absorbed from IM sites.● IV: Zinc is often included as a trace mineral
Distribution: Unknown.in total parenteral nutrition solution pre-
Protein Binding: 99%; potential for drug in-pared by pharmacist.
teractions due to drug displacement is minimal.

Patient/Family Teaching Metabolism and Excretion: 99% metabo-
● Encourage patient to comply with diet recom- lized by the liver; <1% excreted unchanged in

mendations of health care professional. Ex- urine.
plain that the best source of vitamins is a well- Half-life: PO—7 hr; IM—2–5 hr.
balanced diet with foods from the four basic

TIME/ACTION PROFILE (blood levels)food groups. Foods high in zinc include sea-
ROUTE ONSET PEAK DURATIONfood, organ meats, and wheat germ.

● Patients self-medicating with vitamin supple- PO within hours 1–3 days† unknown
IM rapid 60 min unknownments should be cautioned not to exceed

RDA. The effectiveness of megadoses for †Steady state achieved following continuous use
treatment of various medical conditions is

Contraindications/Precautionsunproved and may cause side effects.
Contraindicated in: Hypersensitivity; History

● Instruct patients receiving oral zinc to notify of QT prolongation (persistent QTc measure-
health care professional if severe nausea or ments >500 msec), arrhythmias, recent MI or
vomiting, abdominal pain, or tarry stools uncompensated heart failure; Concurrent use of
occur. other drugs known to prolong the QT interval

● Emphasize the importance of follow-up including quinidine, dofetilide, sotalol, other
exams to evaluate progress. class Ia and III antiarrhythmics, pimozide, so-

talol, thioridazine, chlorpromazine, floquine,Evaluation/Desired Outcomes
pentamadine, arsenic trioxide, mefloquine, do-

● Improved wound healing.
lasetron, tacrolimus, droperidol, and moxiflox-

● Improved senses of taste or smell. 6–8 wk of
acin; Hypokalemia or hypomagnesemia; Lacta-therapy may be required before full effect is
tion: Discontinue drug or bottle feed.seen. Use Cautiously in: Concurrent diuretic thera-
py or diarrhea (may increase the risk of hypo-
tension, hypokalemia, or hypomagnesemia);ziprasidone (zi-pra-si-done)
Patients with significant hepatic impairment; ZGeodon
History of cardiovascular or cerebrovascular

Classification disease; Hypotension, concurrent antihyperten-
Therapeutic: antipsychotics, mood stabi- sive therapy, dehydration, or hypovolemia (may
lizers � risk of orthostatic hypotension); OB: Use
Pharmacologic: piperazine derivatives only if potential benefit outweighs potential risk

to the fetus; Pedi: Safety not established; Geri:Pregnancy Category C
Alzheimer’s dementia or age >65 yr (may �
risk of seizures). Geriatric patients (may re-Indications
quire � doses; inappropriate use for dementiaSchizophrenia; IM form is reserved for control is associated with � mortality); Patients at risk

of acutely agitated patients. Bipolar mania for aspiration pneumonia; History of suicide at-
(manic and manic/mixed episodes). tempt.
Action Adverse Reactions/Side Effects
Effects probably mediated by antagonism of CNS: NEUROLEPTIC MALIGNANT SYNDROME, seizures,
dopamine type 2 (D2) and serotonin type 2 (5- dizziness, drowsiness, restlessness, extrapyra-
HT2). Also antagonizes α2 adrenergic receptors. midal reactions, syncope, tardive dyskinesia.
Therapeutic Effects: Diminished schizophre- Resp: cough/runny nose. CV: PROLONGED QT INTER-
nic behavior. VAL, orthostatic hypotension. GI: constipation,

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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diarrhea, nausea, dysphagia. Derm: rash, urti- of ziprasidone. Medication should be discon-
caria. tinued if no alternative etiology for rash is

found.Interactions
● Observe patient carefully when administeringDrug-Drug: Concurrent use of quinidine,

medication to ensure medication is actuallydofetilide, other class Ia and III antiar-
taken and not hoarded or cheeked.rhythmics, pimozide, sotalol,

● Monitor patient for onset of akathisia (rest-thioridazine, chlorpromazine, floquine,
lessness or desire to keep moving) and extra-pentamadine, arsenic trioxide, meflo-
pyramidal side effects (parkinsonian—dif-quine, dolasetron, tacrolimus, droperidol,
ficulty speaking or swallowing, loss ofmoxifloxacin, or other agents that prolong the
balance control, pill rolling of hands, mask-QT interval may result in potentially life-threat-
like face, shuffling gait, rigidity, tremors andening adverse drug reactions and is contraindi-
dystonic muscle spasms, twisting motions,cated. Additive CNS depression may occur with
twitching, inability to move eyes, weakness ofalcohol, antidepressants, antihistamines,
arms or legs) every 2 month during therapyopioid analgesics, or sedative/hypnotics.
and 8–12 wk after therapy has been discon-Blood levels and effectiveness may be � by
tinued. Notify health care professional if thesecarbamazepine. Blood levels and effects may
symptoms occur, as reduction in dose or dis-be � by ketoconazole.
continuation of medication may be necessary.Route/Dosage
Trihexyphenidyl or benztropine may be usedPO (Adults): Schizophrenia—20 mg twice
to control these symptoms.daily initially; dose increments may be made at

● Although not yet reported for ziprasidone,2-day intervals up to 80 mg twice daily; Ma-
monitor for possible tardive dyskinesia (un-nia—40 mg twice on first day, then 60 or 8 mg
controlled rhythmic movement of mouth,twice daily on second day, then 40–80 mg twice
face, and extremities, lip smacking or puck-daily.
ering, puffing of cheeks, uncontrolled chew-IM (Adults): 10–20 mg as needed up to 40
ing, rapid or worm-like movements ofmg/day; may be given as 10 mg every 2 hr or 20
tongue). Report these symptoms immediate-mg every 4 hr.
ly; may be irreversible.Availability

● Monitor frequency and consistency of bowelCapsules: 20 mg, 40 mg, 60 mg, 80 mg. Cost:
movements. Increasing bulk and fluids in the20 mg $974.88/180, 40 mg $975.96/180, 60
diet may help to minimize constipation.mg $1,172.00/180, 80 mg $1,172.00/180. Ly-

● Ziprasidone lowers the seizure threshold. In-ophilized powder for injection (requires
stitute seizure precautions for patients withreconstitution): 20 mg/vial.
history of seizure disorder.

● Monitor for development of neuroleptic ma-NURSING IMPLICATIONS
lignant syndrome (fever, respiratory distress,

Assessment tachycardia, seizures, diaphoresis, hyperten-
● Monitor patient’s mental status (orientation, sion or hypotension, pallor, tiredness). Notify

mood, behavior) prior to and periodically physician immediately if these symptoms
during therapy. occur.

● Assess weight and BMI initially and through-
● Lab Test Considerations: Monitor serum

out therapy. potassium and magnesium prior to and peri-
● Monitor blood pressure (sitting, standing, ly- odically during therapy. Patients with low po-

ing) and pulse rate prior to and frequently tassium or magnesium should have levels
during initial dose titration. Patients found to treated and check prior to resuming therapy.have persistent QTc measurements of >500 Obtain fasting blood glucose and cholesterolmsec should have ziprasidone discontinued. levels initially and throughout therapy.Patients who experience dizziness, palpita-

Potential Nursing Diagnosestions, or syncope may require further evalu-
Risk for other-directed violence (Indications)ation (i.e., Holter monitoring).
Disturbed thought process (Indications)● Assess patient for rash during therapy. May be
Imbalanced nutrition: risk for more than bodytreated with antihistamines or corticoste-

roids. Usually resolves upon discontinuation requirements (Side Effects)
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Implementation
Classification

● Dose adjustments should be made at intervals Therapeutic: bone resorption inhibitors,
of no less than 2 days. Usually patients should electrolyte modifiers, hypocalcemics
be observed for several weeks before dose ti- Pharmacologic: biphosphonates
tration.

Pregnancy Category C● Patients on parenteral therapy should be con-
verted to oral doses as soon as possible.

● PO: Administer capsules with food or milk to Indications
decrease gastric irritation. Capsules should Hypercalcemia of malignancy. Multiple myelo-
be swallowed whole; do not open. ma and metastatic bone lesions from solid tu-

mors. Paget’s disease.Patient/Family Teaching
● Instruct patient to take medication as direct- Action

ed. Do not discontinue medication without Inhibits bone resorption. Inhibits increased os-
discussing with health care professional, even teoclast activity and skeletal calcium release in-
if feeling well. Patients on long-term therapy duced by tumors. Therapeutic Effects: De-
may need to discontinue gradually. creased serum calcium.

● Inform patient of possibility of extrapyrami- Pharmacokineticsdal symptoms. Instruct patient to report these
Absorption: IV administration results in com-symptoms immediately.
plete bioavailability.

● Advise patient to change positions slowly to
Distribution: Unknown.minimize orthostatic hypotension.
Metabolism and Excretion: Mostly excreted

● May cause seizures and drowsiness. Caution
unchanged by the kidneys.patient to avoid driving or other activities re-
Half-life: 167 hr.quiring alertness until response to medica-

tion is known. TIME/ACTION PROFILE (effect on serum
● Caution patient to avoid concurrent use of al- calcium)

cohol, other CNS depressants, OTC medica-
ROUTE ONSET PEAK DURATIONtions and herbal/alternative products without

consulting health care professional. IV within 4 days 4-7 days 30 days
● Advise patient to notify health care profes-

Contraindications/Precautionssional of medication regimen prior to treat-
Contraindicated in: Hypersensitivity to zole-ment or surgery.
dronic acid or other biphosphonates.● Instruct patient to notify health care profes-
Use Cautiously in: Renal impairment (if se-sional promptly if dizziness, loss of con- Z
rum creatinine ≥4.5 use only if potential bene-sciousness, or palpitations occur or if preg-

nancy is planned or suspected. fits outweigh risks of further deterioration in re-
● Advise patient of need for continued medical nal function); History of aspirin-induced

follow-up for psychotherapy, eye exams, and asthma; Concurrent use of loop diuretics or de-
laboratory tests. hydration (correct deficits prior to use); Con-

● Refer as appropriate for nutritional or weight current dental surgery (may � risk of jaw os-
management. teonecrosis); OB, Pedi: Pregnancy, lactation, or

● Refer to local support group. children (safety not established).
Evaluation/Desired Outcomes Adverse Reactions/Side Effects
● Decrease in excited, manic behavior. CNS: agitation, anxiety, confusion, insomnia.
● Decrease in positive (delusions, hallucina- EENT: conjunctivitis. CV: hypotension, chest

tions) and negative symptoms (social with- pain, leg edema. GI: abdominal pain, constipa-
drawal, flat, blunted affect) of schizophrenia. tion, diarrhea, nausea, vomiting, dysphagia. GU:

renal failure. Derm: pruritus, rash. F and E:
hypophosphatemia, hypocalcemia, hypokale-

zoledronic acid mia, hypomagnesemia. Hemat: anemia. MS:
(zoe-led-dron-ic as-id) skeletal pain. Misc: jaw osteonecrosis, fever,
Reclast, Zometa flu-like syndrome.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions ● Assess serum calcium, phosphate, and mag-
Drug-Drug: Concurrent use of loop diuretics nesium before and periodically during thera-

py. If hypocalcemia, hypophosphatemia, oror aminoglycosides � risk of hypocalcemia.
hypomagnesemia occur, temporary supple-Route/Dosage
mentation may be required.IV (Adults): Hypercalcemia of malignan-

● Monitor CBC with differential and hemoglo-cy—4 mg, may be repeated after 7 days; multi-
bin and hematocrit closely during therapy.ple myeloma and bone metastases from solid

● Paget’s Disease: Monitor serum alkalinetumors—4 mg every 3–4 wk (has been used phosphatase prior to and periodically during
for up to 15 mo). therapy to monitor effectiveness.
IV (Adults): Paget’s disease—5 mg as a single

Potential Nursing Diagnosesdose once a year.
Risk for injury (Indications)

Availability
ImplementationPowder for reconstitution for IV infusion:
● Vigorous saline hydration alone may be suffi-4 mg/vial.

cient to treat mild, asymptomatic hypercalce-
mia. Adequate rehydration is required priorNURSING IMPLICATIONS
to administration.

Assessment ● Patients on long term therapy should have
● Monitor intake and output ratios. Initiate a 500 mg or oral calcium and a multivitamin

vigorous saline hydration promptly and main- with 400 units of Vitamin D each day.
tain a urine output of 2 L/day during therapy. ● Patients treated for Paget’s disease should
Patients should be adequately hydrated, but receive 1500 mg elemental calcium and 800
avoid overhydration. Do not use diuretics pri- IU of vitamin D daily, particularly during the 2
or to treatment of hypovolemia. wks after dosing.

● Hypercalcemia: Monitor symptoms of hy- ● Administration of acetaminophen or ibupro-
fen following administration may reduce thepercalcemia (nausea, vomiting, anorexia,
incidence of acute-phase reaction symptoms.weakness, constipation, thirst, cardiac ar-

rhythmias). IV Administration
● Observe for evidence of hypocalcemia (par-

● Intermittent Infusion: Diluent: Reconsti-
esthesia, muscle twitching, laryngospasm, tute Zometa by adding 5 ml of sterile water
Chvostek’s or Trousseau’s sign). for injection to each vial for a solution con-

● Paget’s Disease: Assess for symptoms of Pa- taining 4 mg of zoledronic acid. Medication
get’s disease (bone pain, headache, de- must be completely dissolved prior to with-
creased visual and auditory acuity, increased drawal of solution. Dilute 4 mg dose further
skull size) periodically during therapy. with 100 ml of 0.9% NaCl or D5W. If not used

● Assess for acute-phase reaction (fever, myal- immediately, may be refrigerated for up to 24
gia, flu-like symptoms, headache, arthralgia). hr. Reclast comes ready to use 5 mg in 100
Usually occur within 3 days of dose and re- mL solution. If refrigerated, allow soution to
solve within 3 days of onset, but may take 7– reach room temperature prior to administra-
14 days to resolve; incidence decreases with tion. Do not administer solution that is discol-
repeat dosing. ored or contains particulate matter. Rate:

Administer as a single infusion of not more● Lab Test Considerations: Monitor serum
than 4 mg and over at least 15 min. Rapid in-creatinine prior to each treatment. Patients
fusions increase risk of renal deteriorationwith a normal serum creatinine prior to treat-
and renal failure.ment, who develop an increase of 0.5 mg/dL

● Y-Site Incompatibility: Do not mix with so-within 2 wks of next dose should have next
lutions containing calcium, such as Lactateddose withheld until serum creatinine is within
Ringer’s solution. Administer as a single infu-10% of baseline value. Patients with an ab-
sion in a line separate from all other drugs.normal serum creatinine prior to treatment

who have an increase of 1.0 mg/dL within 2 Patient/Family Teaching
wks of next dose should have next dose with- ● Explain the purpose of zoledronic acid to pa-
held until serum creatinine is within 10% of tient. Advise patient to read medication guide
baseline value. prior to administration.
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● Advise patients of the importance of adequate TIME/ACTION PROFILE (relief of headache)
hydration. Patient should be instructed to

ROUTE ONSET PEAK DURATIONdrink at least two glasses of water prior to re-
PO unknown 1.5 hr* unknownceiving dose.
intranasal unknown 3 hr unknown

● Advise patient to notify health care profes-
sional before taking any Rx, OTC, or herbal * 3 hr for orally disintegrating tablets
products with zoledronic acid. Contraindications/Precautions

● Caution patients to avoid dental surgery dur- Contraindicated in: Hypersensitivity; Signifi-
ing treatment; recovery may be prolonged. cant underlying heart disease (including isch-

● Advise patient to notify health care profes- emic heart disease, history of MI, coronary ar-
sional if pregnancy is planned or suspected tery vasospasm, uncontrolled hypertension);
or if breastfeeding. Concurrent (or within 24 hr) use of other 5-HT

● Emphasize the importance of lab tests to agonists, ergotamine, or ergot-type medica-
monitor progress. tions; Concurrent (or within 2 wk) use of MAO

inhibitors; Hemiplegic or basilar migraine;
Symptomatic Wolff-Parkinson-White syndromeEvaluation/Desired Outcomes
or other arrhythmias.● Decrease in serum calcium.
Use Cautiously in: Cardiovascular risk factors● Decrease in serum alkaline phosphatase and
(hypertension, hypercholesterolemia, cigarettethe progression of Paget’s disease.
smoking, obesity, diabetes, strong family histo-
ry, menopausal females or males >40 yr [use

zolmitriptan (zole-mi-trip-tan) only if cardiovascular status has been evaluated
and determined to be safe and first dose is ad-Zomig, Zomig- ZMT
ministered under supervision]); Hepatic im-

Classification pairment (use lower doses); Pregnancy, lacta-Therapeutic: vascular headache sup-
tion, or children (safety not established).pressants

Pharmacologic: 5-HT1 agonists Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, vertigo, weakness.

Pregnancy Category C EENT: throat pain/tightness/pressure. CV:
chest pain/pressure/tightness/heaviness, hyper-
tension, palpitations. GI: dry mouth, dyspepsia,Indications dysphagia, nausea. Derm: sweating, warm/coldAcute treatment of migraine headache. sensation. MS: myalgia, myasthenia. Neuro: hy- Z
pesthesia, paresthesia. Misc: feeling of heav-

Action iness, pain.
Acts as an agonist at specific 5-HT1receptor sites Interactionsin intracranial blood vessels and sensory tri-

Drug-Drug: Because of increased risk of cere-geminal nerves. Therapeutic Effects: Cranial
bral vasospasm, avoid concurrent use of othervessel vasoconstriction with resultant decrease 5-HT agonists (naratriptan, sumatriptan,in migraine headache. rizatriptan) and/or ergot-type prepara-
tions (dihydroergotamine). Concurrent use

Pharmacokinetics of MAO inhibitors � blood levels and risk of
Absorption: Well absorbed (40%) following toxicity (avoid use within 2 wk of MAO inhibi-
oral and intranasal administration. tors). Blood levels may be � by hormonal
Distribution: Unknown. contraceptives. Cimetidine � half-life of
Metabolism and Excretion: Mostly metabo- zolmitriptan and its active metabolite. Concur-
lized by the liver; some conversion to metabo- rent use with SSRI antidepressants may result
lites that are more active than zolmitriptan. 8% in weakness, hyperreflexia and incoordination.
excreted unchanged in urine. Drug-Natural Products: � risk of seroti-
Half-life: 3 hr (for zolmitriptan and active me- nergic side effects including serotonin syn-
tabolite). drome with St. John’s wort and SAMe.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Route/Dosage ● If dose does not relieve headache, additional
zolmitriptan doses are not likely to be effec-PO (Adults): 2.5 mg or less initially; if head-
tive; notify health care professional.ache returns, dose may be repeated after 2 hr

● Advise patient that lying down in a darkened(not to exceed 10 mg/24 hr).
room following zolmitriptan administrationIntranasal (Adults): single 5-mg dose; may be
may further help relieve headache.repeated after 2 hr (not to exceed 10 mg/24

● Caution patient not to use zolmitriptan if shehr).
is pregnant, suspects she is pregnant, plans to

Availability become pregnant, or is breastfeeding. Ade-
Tablets: 2.5 mg, 5 mg. Orally disintegrating quate contraception should be used during
tablets: 2.5 mg, 5 mg. Nasal spray: 5 mg/100 therapy.
mcL unit-dose spray device (package of 6). ● May cause dizziness or drowsiness. Caution

patient to avoid driving or other activities re-
NURSING IMPLICATIONS quiring alertness until response to medica-

tion is known.Assessment
● Advise patient to notify health care profes-

● Assess pain location, intensity, duration, and sional prior to next dose of zolmitriptan if
associated symptoms (photophobia, phono- pain or tightness in the chest occurs during
phobia, nausea, vomiting) during migraine use. If pain is severe or does not subside, no-
attack. tify health care professional immediately. If

wheezing; heart throbbing; swelling of eye-Potential Nursing Diagnoses
lids, face, or lips; skin rash; skin lumps; orAcute pain (Indications)
hives occur, notify health care professional

Implementation immediately and do not take more zolmitrip-
● Do not confuse zolmitriptan with suma- tan without approval of health care profes-

triptan. sional. If feelings of tingling, heat, flushing,
● PO: Initial dose is 2.5 mg. Lower doses can heaviness, pressure, drowsiness, dizziness,

tiredness, or sickness develop, discuss withbe achieved by breaking 2.5-mg tablet.
health care professional at next visit.● Orally disintegrating tablets should be left in

● Advise patient to avoid alcohol, which aggra-the package until use. Remove from the blis-
vates headaches, during zolmitriptan use.ter pouch. Do not push tablet through the

blister; peel open the blister pack with dry Evaluation/Desired Outcomes
hands and place tablet on tongue. Tablet will ● Relief of migraine attack.
dissolve rapidly and be swallowed with saliva.
No liquid is needed to take the orally disinte-

zolpidem (zole-pi-dem)grating tablet. Intranasal: Remove cap from
Ambien, Ambien CRnasal spray. Hold upright and block one nos-

tril. Tilt head slightly back, insert device into Classification
Therapeutic: sedative/hypnoticsopposite nostril, and depress plunger. May

repeat in 2 hr.
Schedule IV

Patient/Family Teaching
Pregnancy Category B● Inform patient that zolmitriptan should be

used only during a migraine attack. It is
Indicationsmeant to be used to relieve migraine attack
Insomnia.but not to prevent or reduce the number of

attacks. Action
Produces CNS depression by binding to GABA● Instruct patient to administer zolmitriptan as
receptors. Has no analgesic properties. Thera-soon as symptoms appear, but it may be ad-
peutic Effects: Sedation and induction ofministered any time during an attack. If mi-
sleep.graine symptoms return, a second dose may

be used. Allow at least 2 hr between doses, Pharmacokinetics
and do not use more than 10 mg in any 24-hr Absorption: Rapidly absorbed following oral
period. administration. Controlled release formulation
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Availability (generic available)releases 10 mg immediately, then another 2.5
Tablets: 5 mg, 10 mg. Cost: Generic—5 mgmg later.

Distribution: Minimal amounts enter breast $15.99/30, 10 mg $17.99/30. Extended-re-
milk; remainder of distribution not known. lease tablets: 6.25 mg, 12.5 mg. Cost: 6.25
Metabolism and Excretion: Converted to in- mg $109.99/30, 12.5 mg $110.99/30.
active metabolites, which are excreted by the
kidneys. NURSING IMPLICATIONS
Half-life: 2.5–2.6 hr (increased in geriatric

Assessmentpatients and patients with hepatic impairment).
● Assess mental status, sleep patterns, and po-

TIME/ACTION PROFILE (sedation) tential for abuse prior to administration. Pro-
longed use of >7–10 days may lead to physi-

ROUTE ONSET PEAK* DURATION cal and psychological dependence. Limit
PO rapid 30 min–2 hr 6–8 hr amount of drug available to the patient.
PO-ER rapid 2–4 hr 6–8 hr

● Assess alertness at time of peak effect. Notify
*Food delays peak levels and effects physician or other health care professional if

desired sedation does not occur.Contraindications/Precautions
● Assess patient for pain. Medicate as needed.Contraindicated in: Hypersensitivity; Sleep

Untreated pain decreases sedative effects.apnea.
Use Cautiously in: History of previous psychi- Potential Nursing Diagnoses
atric illness, suicide attempt, drug or alcohol Insomnia (Indications)
abuse; Geri: Geriatric patients and patients with Risk for injury (Side Effects)
impaired hepatic function (initial dose reduc-

Implementationtion recommended); Patients with pulmonary
● Before administering, reduce external stimulidisease; OB, Pedi: Pregnancy, lactation, or chil-

and provide comfort measures to increase ef-dren (safety not established).
fectiveness of medication.Adverse Reactions/Side Effects

● Protect patient from injury. Raise bed sideCNS: abnormal thinking, amnesia, behavior
rails. Assist with ambulation. Take patient’schanges, daytime drowsiness, dizziness,
cigarettes.‘‘drugged’’ feeling, hallucinations, sleep-driv-

● PO: Tablets should be swallowed whole withing. GI: diarrhea, nausea, vomiting. Misc: ANA-
full glass of water. For faster onset of sleep,PHYLACTIC REACTIONS, hypersensitivity reactions,
do not administer with or immediately after aphysical dependence, psychological depen- Zmeal.dence, tolerance.

● Swallow extended-release tablets whole; doInteractions not crush, break, or chew.Drug-Drug: � CNS depression may with sed-
Patient/Family Teachingative/hypnotics, alcohol, phenothiazines,
● Instruct patient to take zolpidem as directed.tricyclic antidepressants, opioid analge-

Do not take more than the amount prescribedsics, or antihistamines.
Drug-Natural Products: Concomitant use of because of the habit-forming potential. Not
kava kava, valerian or chamomile can � recommended for use longer than 7–10 days.
CNS depression. If used for 2 wk or longer, abrupt withdrawal
Drug-Food: Food � and delays absorption. may result in fatigue, nausea, flushing, light-

headedness, uncontrolled crying, vomiting,Route/Dosage
GI upset, panic attack, or nervousness.PO (Adults): Tablets—10 mg at bedtime; ex-

● Because of rapid onset, advise patient to go totended-release tablets—12.5 mg at bedtime.
bed immediately after taking zolpidem.PO (Geriatric Patients, Debilitated Pa-

● May cause daytime drowsiness or dizziness.tients, or Patients with Hepatic Impair-
Advise patient to avoid driving or other activi-ment): Tablets—5 mg at bedtime initially, may
ties requiring alertness until response to thisbe increased to 10 mg; extended-release tab-

lets—6.25 mg at bedtime. medication is known.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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● Caution patient to avoid concurrent use of al- igohydrosis (� in children), rash. Metab: hy-
cohol or other CNS depressants. perthermia (� in children). Neuro: abnormal

gait, hyperasthesia, incoordination, tremor.Evaluation/Desired Outcomes
Misc: ALLERGIC REACTIONS INCLUDING STEVENS-JOHNSON

● Relief of insomnia.
SYNDROME.

Interactions
zonisamide (zoe-niss-a-mide) Drug-Drug: Drugs that induce or inhibit
Zonegran CYP3A4 may alter blood levels and effects of

zonisamide. Blood levels and effects may be �Classification
by phenytoin, carbamzepine, phenobarbi-Therapeutic: anticonvulsants

Pharmacologic: sulfonamides tal, or valproate.

Route/DosagePregnancy Category C
PO (Adults and Children >16 yr): 100 mg
once daily initially for 2 wk, then increase to 200Indications
mg daily for 2 wk; with subsequent incrementsPartial seizures in adults.
of 100 mg made at 2-wk intervals as requiredAction (range 100–600 mg/day). Can be given as a sin-

Raises the threshold for seizures and reduces gle daily dose or in 2 divided doses.duration of seizures probably by action on sodi-
Availabilityum and calcium channels. Therapeutic Ef-
Capsules: 25 mg, 50 mg, 100 mg.fects: Decreased frequency of partial seizures.

Pharmacokinetics NURSING IMPLICATIONS
Absorption: Well absorbed following oral ad-
ministration. Assessment
Distribution: Binds extensively to red blood ● Monitor frequency, duration, and character-
cells. istics of seizures.
Metabolism and Excretion: Mostly metabo- ● Monitor patient frequently for development of
lized by the liver; 35% excreted unchanged in skin rash. Unexplained rash may require dis-
urine. Some metabolism occurs via CYP3A4 en- continuation of therapy.
zyme system. ● Assess patient for allergy to sulfa drugs.
Half-life: 63 hr (plasma). ● Lab Test Considerations: Monitor renal

function periodically during therapy. MayTIME/ACTION PROFILE (blood levels†)
cause � creatinine and BUN.

● May cause � in serum alkaline phosphatase.ROUTE ONSET PEAK DURATION

Potential Nursing DiagnosesPO unknown 2–6 hr 24 hr
Risk for injury (Adverse Reactions)

†Requires 2 weeks of dosing to achieve steady-state blood
levels Implementation

● PO: May be administered with or withoutContraindications/Precautions
meals. Capsules should be swallowed whole.Contraindicated in: Hypersensitivity to zonis-

amide or sulfonamides. Patient/Family Teaching
Use Cautiously in: Hepatic or renal disease ● Instruct patient to take zonisamide as direct-
(may require slower titration/more frequent ed, even if feeling well. Consult health care
monitoring); Pregnancy or lactation (use only if professional if a dose is missed. Do not dis-
potential benefit justifies risk to fetus/infant); continue abruptly without consulting health
Children ≤16 yr (safety not established; in- care professional; may cause seizures.
creased risk of oligohydrosis/hyperthermia). ● Instruct patient to contact health care profes-

sional immediately if skin rash occurs or sei-Adverse Reactions/Side Effects
zures worsen. Patient should also contactCNS: drowsiness, fatigue, agitation/irritability,
health care professional if a child takingdepression, dizziness, psychomotor slowing,
zonisamide is not sweating as usual, with orpsychosis, weakness. EENT: amblyopia, tinni-
without a fever, or if they develop fever, soretus. Resp: cough, pharyngitis. GI: anorexia,

nausea, vomiting. GU: kidney stones. Derm: ol- throat, oral ulcers, easy bruising, depression,
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unusual thoughts, speech or language TIME/ACTION PROFILE
problems.

ROUTE ONSET PEAK DURATION
● May cause drowsiness. Caution patient to

SC unknown unknown unknownavoid driving or other activities requiring
alertness until cleared by physician and ef-

Contraindications/Precautionsfects of medication is known.
Contraindicated in: History of anaphylactic/

● Advise patient to increase fluid intake to at
anaphylactoid reactions to gelatin, neomycin, orleast 6–8 glasses of water/day to minimize
other vaccine components; Primary/acquiredrisk of kidney stones. Instruct patient to con-
immunodeficiency states (including leukemia,tact health care professional if symptoms of lymphoma, AIDS); Concurrent immunosupres-

kidney stones (sudden back pain, abdominal sive medications (including high dose cortico-
pain, blood in urine) occur. steroids); Acute febrile illness (>38.5° C or

● Instruct patient to consult health care profes- 101.3° F; Active untreated tuberculosis; OB:
sional prior to taking other Rx, OTC, or her- Pregnancy; Pedi: Children.
bal products. Use Cautiously in: OB: Child-bearing potential

● May have teratogenic effects. Advise women (pregnancy should be avoided for 3 months fol-
of childbearing age to use effective contra- lowing vaccination); OB: Lactation.
ception throughout therapy. Instruct patient

Adverse Reactions/Side Effectsto notify health care professional if pregnancy
Local: swelling, redness, pain, swelling.is planned or suspected or if planning to
Interactionsbreast feed.
Drug-Drug: Concurrent immunosupres-
sants including antineoplastics and highEvaluation/Desired Outcomes
dose corticosteroids may � response to and● Decrease in frequency and duration of partial
� risk of adverse reactions.seizures.
Route/Dosage
Subcut (Adults ≥60 yr): 0.65 mL (contents ofzoster vaccine, live 1 vial).

(zoe-ster vak-seen)
AvailabilityZostavax
lyophylized powder for injection (with

Classification diluent): at least 19,400 PFU/0.65 ml.
Therapeutic: vaccines/immunizing agents ZPharmacologic: active immunizer NURSING IMPLICATIONS
Pregnancy Category C Assessment

● Assess patient for immunosuppressant medi-
cations or reactions to previous vaccines. Ad-Indications
ministration may result in a more extensiveReduces the risk of shingles in patients ≥60 yr. vaccine-associated rash or disseminated dis-
ease in immunocompromised patients.Action

Potential Nursing DiagnosesBoosts immunity by actively immunizing against
Risk for infection (Indications)the varicella-zoster virus. Therapeutic Effects:

Reduced risk of shingles and its sequelae. Implementation
● Subcut: Reconstitute using only diluent sup-

Pharmacokinetics plied. Use a separate sterile needle for recon-
Absorption: Well absorbed following subcut stitution and administration. Vaccine is
administration. stored frozen; reconstitute immediately upon
Distribution: Unknown. removing from freezer. Store diluent at room
Metabolism and Excretion: Unknown. temperature. Withdraw entire contents of dil-
Half-life: Unknown. uent into syringe and inject into vaccine vial.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family TeachingAgitate gently to mix. Solution should be
● Explain purpose of vaccine to patient. Providesemi-hazy to translucent, off-white to pale yel-

patient with a copy of the Patient Informa-low. Do not administer solutions that are dis-
tion Sheet.colored or contain particulate matter. Admin-

● Advise patient to notify health care profes-ister only subcut, preferably in the upper
sional if pregnancy is planned or expected.arm. Have epinephrine injection available in
Pregnancy should be avoided for 3 months af-case of anaphylactic reactions.
ter administration of vaccine.● Discard vaccine if not used within 30 min of

reconstitution. Do not freeze reconstituted Evaluation/Desired Outcomes
solution.

● Reduced risk of shingles and its sequelae.
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abarelix (a-ba-re-lix) acamprosate calcium
Plenaxis (a-cam-pro-sate) CCampralClassification OTherapeutic: antineoplastics Classification
Pharmacologic: GnRH antagonists MTherapeutic: alcohol abuse therapy ad-

juncts MPregnancy Category X Pharmacologic: gamma aminobutyric acid
O(GABA) analogues
NPregnancy Category C

Indications L
Advanced prostate cancer when LHRH agonists Indications Y
are inappropriate or surgical castration is re- Maintenance of alcohol abstinence; part of a
fused and there is risk of neurologic compro- comprehensive alcohol abstinence program.

Umise from metastatic disease, ureteral/bladder
Contraindications/Precautionsobstruction due to local/metastatic disease or SContraindicated in: Hypersensitivity; CCr 30severe metastatic bone pain unresponsive to ad- Eml/min or less.equate opioid analgesia.
Use Cautiously in: CCr 30–50 ml/min (dose D
reduction necessary); History of depression or
suicide attempt; OB: Use only if potential mater-Contraindications/Precautions Dnal benefit outweighs fetal risk; Lactation, Pedi:Contraindicated in: Hypersensitivity; Adult fe-
Safety not established. Rmales or children.

Use Cautiously in: Patients with pre-existing U
Adverse Reactions/Side EffectsQTc prolongation or concurrent use of Class IA G
CNS: abnormal thinking, anxiety, depression,antiarrhythmics (amiodarone, sotalol); Weight

Sdrowsiness, headache. EENT: abnormal vision.>225 pounds (decreased effectiveness over
Resp: cough, dyspnea, pharyngitis, rhinitis. CV:time).
palpitations, peripheral edema, syncope, vaso-
dilation. GI: abdominal pain, anorexia, consti-

Adverse Reactions/Side Effects pation, diarrhea, flatulence, � appetite, nau-
CNS: dizziness, fatigue, headache, sleep distur- sea, taste perversion, vomiting. GU: � libido,
bances. CV: peripheral edema, prolonged QTc erectile dysfunction. Derm: rash. Metab:
interval. GI: constipation, diarrhea, nausea, in- weight gain. MS: arthralgia, back pain, mylagia.
creased transaminases. GU: dysuria, urinary Neuro: tremor.
frequency. Derm: hot flushes. Endo: breast en-
largement/nipple tenderness. MS: back pain. Route/Dosage
Misc: allergic reactions, decreased bone min- PO (Adults): Two 333-mg tablets (666 mg/
eral density. dose) three times daily. Lower doses may be ef-

fective in some patients

Renal ImpairmentRoute/Dosage
PO (Adults): CCr 30–50 mL/min—One 333-IM (Adults): 100 mg on Day 1, 15, and 29 and
mg tablet three times daily.then every 4 wk thereafter.

1267
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L disease as assessed by abnormal thallium stressactivated charcoal testing or abnormal pulmonary function testing;E Acta-Char Liquid-A, Actidose- Patients who have experienced any of the follow-S Aqua, �Aqueous Charcodote, ing toxicities during previous courses of aldes-
�Charac-50, CharcoAid 2000,S leukin—sustained ventricular tachycardia (≤5
�Charcodote, Insta-Char, Insta- beats), angina pectoris or MI as indicated byChar Aqueous Suspension, Liqui- ECG changes, respiratory problems requiringC Char, SuperChar Aqueous more than 72 hr of intubation, pericardial tam-

O Classification ponade, renal toxicity requiring more than 72
Therapeutic: antidotesM hr of dialysis, CNS dysfunction consisting of
Pharmacologic: adsorbents more than 48 hr of coma or psychosis, intracta-M

ble seizures, bowel perforation or ischemia, GIPregnancy Category CO bleeding requiring surgical intervention; Pa-
N tients who have had allograft organ transplanta-Indications

tion (increased risk of rejection).L Acute management of many oral poisonings fol-
Use Cautiously in: Patients with a history oflowing emesis/lavage.Y
cardiovascular, respiratory, hepatic, or renalContraindications/Precautions disease; Patients with a history of seizures orContraindicated in: No known contraindi-
suspected CNS metastases (symptoms may beU cations.
exaggerated and seizures may occur); PatientsUse Cautiously in: Poisonings due to cyanide,S
with child-bearing potential; OB, Lactation,corrosives, ethanol, methanol, petroleum distil-E Pedi: Safety not established.lates, organic solvents, mineral acids, or iron;

D Endoscopic examination (observation will be
obscured).

Adverse Reactions/Side EffectsAdverse Reactions/Side EffectsD Resp: APNEA, RESPIRATORY FAILURE, dyspnea, pulmo-GI: black stools, constipation, diarrhea, vomit-R nary congestion, pulmonary edema, hemopty-ing.
sis, pleural effusion, pneumothorax, tachypnea,U Route/Dosage wheezing. CV: CARDIAC ARREST, CHF, MI, STROKE, ar-G rhythmias, hypotension, tachycardia, myocardi-Antidote

S al ischemia, pericardial effusion, thrombosis.PO (Adults): 25–100 g (may be repeated q 4–
GI: BOWEL PERFORATION, diarrhea, jaundice,6 hr).

PO (Children 1–12 yr): 25–50 g (may be re- nausea, stomatitis, vomiting, ascites, hepato-
peated q 4–6 hr). megaly. GU: oliguria/anuria, proteinuria, dysu-
PO (Children <1 yr): 1 g/kg (may be repeated ria, hematuria, renal failure. Derm: EXFOLIATATIVE
q 4–6 hr). DERMATITIS, pruritus. F and E: acidosis, hypo-

calcemia, hypokalemia, hypomagnesemia, hy-
pophosphatemia, alkalosis, hyperkalemia, hy-aldesleukin (al-dess-loo-kin) peruricemia, hyponatremia. Hemat: anemia,interleukin-2, IL-2, Proleukin coagulation disorders, leukopenia, thrombocy-

Classification topenia, eosinophilia, leukocytosis. Misc: CAPIL-
Therapeutic: antineoplastics LARY LEAK SYNDROME, chills, fever, weight gain,
Pharmacologic: interleukins weight loss.
Pregnancy Category C

Route/DosageIndications
IV (Adults): 600,000 IU/kg (0.037 mg/kg) ev-Management of metastatic renal cell carcinoma.
ery 8 hr for 14 doses. Cycle is repeated once af-Contraindications/Precautions ter a 9-day rest period to a total of 28 doses. Af-Contraindicated in: Hypersensitivity to aldes-
ter a rest period of 7 wk, patients who have hadleukin or mannitol; Cross-sensitivity to Esche-
a beneficial response may be evaluated for addi-richia coli—derived proteins may occur; Pa-
tional courses.tients with any history of cardiac or pulmonary
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Lsion, renal toxicity. Derm: alopecia, pruritus,alitretinoin (a-li-tret-i-noyn) skin rash. Endo: gonadal suppression. Hemat: EPanretin anemia, leukopenia, thrombocytopenia. Neu- S
Classification ro: peripheral neuropathy.

STherapeutic: antineoplastics
Pharmacologic: retinoids Route/Dosage

PO (Adults): 65 mg/m2 4 times daily (afterPregnancy Category D C
meals and at bedtime) for 14 or 21 days of each

O28-day cycle. Dosage reduction to 50 mg/m2 4Indications
times daily (after meals and at bedtime) recom- MTopical treatment of cutaneous lesions from
mended after 14 or more days’ rest for any ofAIDS-related Kaposi’s sarcoma (KS). M
the following: GI intolerance, severe bone mar-

OContraindications/Precautions row depression, or progressive neurologic tox-
Contraindicated in: Hypersensitivity to reti- Nicity.
noids; OB: Potential for birth defects; Lactation:

LUse breast milk alternative.
Use Cautiously in: Patients with childbearing Yaminolevulinic acid
potential; Pedi: Safety not established. (a-meen-o-lev-yoo-lin-ic a-sid)
Adverse Reactions/Side Effects Levulan Kerastick U
Local: pain, pruritus, rash, edema, exfoliative, Classification Sdermatitis, paresthesia. Therapeutic: none assigned

EPharmacologic: photosensitizersRoute/Dosage
DTopical (Adults): Apply generous coating

Pregnancy Category Ctwice daily to KS lesions initially; application
may be increased to 3–4 times daily.

DIndications
RTreatment of nonhyperkeratotic actinic kera-altretamine (al-tret-a-meen) toses of the face and scalp in conjuction with UHexalen, hexamethylmelamine, blue light illumination using the BLU-U Blue G�Hexastat Light Photodynamic Therapy Illuminator.
SClassification

Therapeutic: antineoplastics Contraindications/Precautions
Contraindicated in: Hypersensitivity; History

Pregnancy Category D
of cutaneous photosensitization; Porphyria; Hy-
persensitivity to porphyrins; Pregnancy or lacta-Indications tion; Children.Management of ovarian cancer unresponsive to
Use Cautiously in: Other photodermatoses;treatment with other agents.
Acquired or inherited coagulation defects; Con-

Contraindications/Precautions current wafarin therapy.
Contraindicated in: Hypersensitivity; OB, Lac-
tation: Contraindicated due to risk to fetus/ Adverse Reactions/Side Effects
infant. Local: burning, edema, pruritus, stinging, ooz-
Use Cautiously in: Pre-existing neurologic ing, scaling, ulceration.
diseases; Patients with childbearing potential;
Infections; Decreased bone marrow reserve; Route/Dosage
Other chronic debilitating illnesses; Pedi: Safety Topical (Adults): One application via the Ker-
not established. astick system (contains 354 mg of aminolevulin-
Adverse Reactions/Side Effects ic acid), followed 14–18 hr later by blue light il-
CNS: SEIZURES, fatigue. GI: nausea, vomiting, an- lumination.
orexia, hepatic toxicity. GU: gonadal suppres-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L
amoxapine (a-mox-a-peen) arsenic trioxideE Asendin (ar-sen-ik trye-ox-ide)

S TrisenoxClassification
S Therapeutic: antidepressants Classification

Therapeutic: antineoplastics
Pregnancy Category C Pharmacologic: heavy metalsC

Pregnancy Category DIndicationsO
Treatment of various types of depression. Unla-M Indicationsbeled uses: Anxiety, insomnia, neuropathic

M Induction of remission and consolidation in pa-and chronic pain syndromes.
tients with acute promyelocytic leukemia (APL)O Contraindications/Precautions who do not respond to or tolerate retinoid andN Contraindicated in: Angle-closure glaucoma; anthracycline chemotherapy and whose disease

Recent MI; Prolongation of QTc interval; Cardi-L is associated with the presence of the t(15; 17)
ac arrhythmia; Heart failure. translocation or PML/RAR-alpha gene ex-Y Use Cautiously in: Pre-existing cardiovascular pression.
disease; Prostatic hyperplasia (increased sus-

Contraindications/Precautionsceptibility to urinary retention); History of sei-U
Contraindicated in: Hypersensitivity to arse-zures (threshold may be lowered); May � riskS nic; OB: Can cause fetal injury; Lactation: Ex-of suicide attempt/ideation especially during

E creted in breast milk.dose early treatment or dose adjustment; OB:
Use Cautiously in: Renal impairmentUse only if clearly needed and maternal benefitsD
Exercise Extreme Caution in: Pre-existingoutweigh risk to fetus; Lactation: May result in
electrolyte abnormalities (correct prior to ad-sedation in infant; discontinue drug or bottleD ministration); concurrent use of drugs knownfeed; Pedi: Suicide risk, especially at initiation of
to prolong QT interval, concurrent use of potas-R therapy, may be greater in children and adoles-
sium wasting diuretics or amphotericincents; Geri: May be more susceptible to adverseU Exercise Extreme Caution in: Pedi: Safety noteffects; dosage reduction required.G established in children <5 yr.

Adverse Reactions/Side EffectsS Adverse Reactions/Side EffectsCNS: NEUROLEPTIC MALIGNANT SYNDROME, fatigue, se-
CNS: fatigue, headache, insomnia, weakness.dation, extrapyramidal reactions, tardive dys-
Resp: hypoxia, dyspnea, pleural effusion. CV:kinesia. EENT: blurred vision, dry eyes, dry
QT PROLONGATION, COMPLETE AV BLOCK, atrial arrhyth-mouth. CV: ARRHYTHMIAS, hypotension, ECG
mias. GI: abdominal pain, constipation, in-changes. GI: constipation, increased appetite,
crease liver enzymes. GU: renal failure. Derm:weight gain, paralytic ileus. GU: testicular swell-
dermatitis. Endo: hyperglycemia, hypoglyce-ing, urinary retention. Derm: photosensitivity,
mia. F and E: acidosis, hypocalcemia, hyperka-rash. Endo: gynecomastia, sexual dysfunction.
lemia, hypokalemia, hypomagnesemia. Hemat:Hemat: blood dyscrasias. Misc: fever.
NEUTROPENIA, APL DIFFERENTIATION SYNDROME, DISSEMINAT-

Route/Dosage ED INTRAVASCULAR COAGULATION, THROMBOCYTOPENIA, hy-
PO (Adults): 50 mg 2–3 times daily, increase perleukocytosis, anemia, leukocytosis. MS:
to 100 mg 2–3 times daily by end of 1 week (not back pain, arthralgia, bone pain, neck pain,
to exceed 300 mg daily in outpatients, 600 mg limb pain, myalgia. Misc: allergic reactions, fev-
daily in divided doses in hospitalized patients). er, infection/sepsis.
Once optimal dose is achieved, may be given as Route/Dosage
a single bedtime dose; no single dose to exceed IV (Adults and Children ≤5 yr): Induc-
300 mg. tion—0.15 mg/kg/day until bone marrow re-
PO (Geriatric Patients): 25 mg 2–3 times mission (not to exceed 60 doses); consolida-
daily, may be increased to 50 mg 2–3 times dai- tion—starting 3–6 wks after completion of
ly (not >300 mg/day). induction; 0.15 mg/kg/day for 25 doses over a

period of 5 weeks.
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L
ascorbic acid becaplermin (be-kap-lerm-in) ERegranex(as-kor-bikas-id)

S�Apo-C, Ascorbicap, Cebid, Ce- Classification
con, Cecore-500, Cemill, Ceno- STherapeutic: wound/ulcer/decubiti healing
late, Cetane, Cevalin, Cevi-Bid, agents

Pharmacologic: platelet-derived growthFlavorcee, Mega-C/A Plus, Ortho/
CfactorsCS, Sunkist
OPregnancy Category CClassification

Therapeutic: vitamins M
Pharmacologic: water soluble vitamins Indications M

Treatment of lower extremity diabetic neuro-Pregnancy Category C Opathic ulcers extending to subcut tissue or be-
Nyond and having adequate blood supply.Indications
LContraindications/PrecautionsTreatment and prevention of vitamin C deficien-

Contraindicated in: Known hypersensitivity tocy (scurvy) with dietary supplementation. Sup- Y
becaplermin or parabens; Known neoplasm atplemental therapy in some GI diseases during
site of application; Wounds that close by pri-long-term parenteral nutrition or chronic he-
mary intention. Umodialysis. States of increased requirements
Use Cautiously in: OB, Lactation, Pedi: Safetysuch as: Pregnancy, Lactation, Stress, Hyperthy- S
not established.roidism, Trauma, Burns, Infancy. Unlabeled E

uses: Prevention of the common cold. Adverse Reactions/Side Effects
DDerm: erythematous rash at application site.Contraindications/Precautions

Contraindicated in: Tartrazine hypersensitivi- Route/Dosage
Topical (Adults): Length of gel in inches fromty (some products contain tartrazine—FDC yel- D
15- or 7.5-g tube = length × width of ulcer arealow dye #5). R× 0.6; from the 2-g tube = length × width of ul-Use Cautiously in: Recurrent kidney stones;

Ucer area × 1.3. Length of gel in centimetersOB: Avoid chronic use of large doses in preg-
from 15- or 7.5-g tube = length × width of ulcernant women. G
area ÷ 4; from the 2-g tube = length × width of SAdverse Reactions/Side Effects ulcer area ÷ 2; for 12 hr each day.CNS: drowsiness, fatigue, headache, insomnia.

GI: cramps, diarrhea, heartburn, nausea, vom-
iting. GU: kidney stones. Derm: flushing. He- bethanechol (be-than-e-kole)
mat: deep vein thrombosis, hemolysis (in G6PD Duvoid, Urabeth, Urecholine
deficiency), sickle cell crisis. Local: pain at

Classificationsubcut or IM sites.
Therapeutic: urinary tract stimulants

Route/Dosage Pharmacologic: cholinergics
PO (Adults): Scurvy—500 mg/day for at least

Pregnancy Category C14 days. Prevention of deficiency—50–100
mg/day.

IndicationsPO (Children): Scurvy—100–300 mg/day for
Postpartum and postoperative nonobstructiveat least 14 days. Prevention of deficiency—
urinary retention or urinary retention caused by30–45 mg/day.
neurogenic bladder.IM (Adults): Scurvy—100–500 mg/day for at

least 14 days. Contraindications/Precautions
IM (Children): Scurvy—100–300 mg/day for Contraindicated in: Hypersensitivity; Mechan-
at least 14 days. ical obstruction of the GI or GU tract.
IV (Adults and Children): Prevention of de- Use Cautiously in: History of asthma; Ulcer
ficiency—determined by need. disease; Cardiovascular disease; Epilepsy; Hy-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L Route/Dosageperthyroidism; Sensitivity to cholinergic agents
IV (Children <1 yr): 1 ml/kg (50 mg/kg) as aor effects; OB, Lactation, Pedi: Safety not estab-E
single infusion.lished.S

Adverse Reactions/Side EffectsS
CNS: headache, malaise. EENT: lacrimation, bromocriptine
miosis. Resp: bronchospasm. CV: HEART BLOCK, (broe-moe-krip-teen)
SYNCOPE/CARDIAC ARREST, bradycardia, hypotension.C

�Alti-Bromocriptine, �Apo-Bro-
GI: abdominal discomfort, diarrhea, nausea, mocriptine, ParlodelO
salivation, vomiting. GU: urgency. Misc: flush-M Classificationing, sweating, hypothermia.

Therapeutic: antiparkinson agentsM Route/Dosage Pharmacologic: dopamine agonists
O PO (Adults): 25–50 mg 3 times daily. Dose

Pregnancy Category Bmay be determined by administering 5–10 mg qN
1–2 hr until response is obtained or total of 50L Indicationsmg administered or by starting with 10 mg, giv-

Adjunct to levodopa in the treatment of parkin-Y ing 25 mg 6 hr later, then, if needed, 50 mg 6 hr
sonism. Treatment of hyperprolactinemialater. (amenorrhea/galactorrhea), including associ-

PO (Children): 0.2 mg/kg 3 times daily orU ated female infertility. Treatment of acromegaly.
0.15 mg/kg 4 times daily. Unlabeled uses: Management of pituitary pro-S Subcut: (Adults): 5 mg 3–4 times daily. Dose lactinomas. Management of neuroleptic malig-

E may be determined by administering 2.5 mg q nant syndrome.
15–30 min until response is obtained or total ofD Contraindications/Precautions4 doses administered. Contraindicated in: Hypersensitivity to bro-
Subcut: (Children): 0.06 mg/kg 3 times daily mocriptine, ergot alkaloids, or bisulfites (cap-D or 0.05 mg/kg 4 times daily. sules only); Severe cardiovascular disease or

R peripheral vascular disease; Lactation.
Use Cautiously in: Cardiac disease; MentalU botulism immune globulin disturbances; May restore fertility (additionalG (botyoo-lism im-yoon glob-yoo- contraception may be required if pregnancy is

lin)S undesirable); Severe liver impairment (dose re-
BabyBIG duction required); OB, Lactation, Pedi: Safety

not established.Classification
Therapeutic: vaccines/immunizing agents Adverse Reactions/Side Effects
Pharmacologic: immune globulins CNS: dizziness, confusion, drowsiness, halluci-

nations, headache, insomnia, nightmares.
Pregnancy Category UK EENT: burning eyes, nasal stuffiness, visual dis-

turbances. Resp: effusions, pulmonary infil-
Indications trates. CV: MI, hypotension. GI: nausea, abdomi-
Infant botulism caused by type A or B toxin in nal pain, anorexia, dry mouth, metallic taste,
children <1 yr. vomiting. Derm: urticaria. MS: leg cramps.

Misc: digital vasospasm (acromegaly only).Contraindications/Precautions
Contraindicated in: History of severe reac- Route/Dosage
tions to other immunoglobulins; Selective im- Parkinsonism
munoglobulin A deficiency. PO (Adults): 1.25 mg 1–2 times daily, in-
Use Cautiously in: Pre-existing renal impair- creased by 2.5 mg/day in 2–4 wk intervals
ment, diabetes mellitus, volume depletion, sep- (range is 2.5–100 mg/day in divided doses; up
sis, paraproteinemia, concurrent nephrotoxic to 40 mg/day have been used).
agents (� risk of adverse renal reactions; use

Hyperprolactinemialowest concentration and slowest infusion rate). PO (Adults): 1.25–2.5 mg/day initially, may be
Adverse Reactions/Side Effects gradually increased q 3–7 days up to 2.5 mg 2–
Derm: rash. Misc: infusion reactions. 3 times daily.
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LPO (Children 6–12 yr): 2 mg q 4–6 hr asAcromegaly
needed (not to exceed 12 mg/day).PO (Adults): 1.25–2.5 mg/day for 3 days, in- E
PO (Children 2–6 yr): 1 mg q 4–6 hr as need-crease by 1.25–2.5 mg q 3–7 days until optimal Sed (not to exceed 6 mg/day).response is obtained (usual range 10–30 mg/

SSubcut, IM, IV (Adults): 10 mg q 8–12 hr asday; up to 100 mg/day).
needed (not to exceed 40 mg/day).

Pituitary Adenomas Subcut, IM, IV (Children): 125 mcg (0.125 CPO (Adults): 1.25 mg 2–3 times daily, may be mg)/kg or 3.75 mg/m2 3–4 times daily as
increased over several weeks (range 2.5–20 Oneeded.
mg/day). M
Neuroleptic Malignant Syndrome (Unla- Mcarteolol (kar-tee-oh-lole)beled) Cartrol OPO (Adults): 5 mg once daily initially, dose in-
creased as required up to 20 mg/day. NClassification

Therapeutic: antianginals, antihyper- Ltensives
Pharmacologic: beta blockers Ybrompheniramine

(brome-fen-ir-a-meen) Pregnancy Category CBromfenac, Dimetapp Allergy, Na- USee Appendix C for ophthalmic usesahist B, �Dimetane
S

Classification Indications ETherapeutic: allergy, cold, and cough Management of hypertension. Unlabeled uses:
remedies, antihistamines DManagement of angina pectoris.
Pregnancy Category B Contraindications/Precautions

Contraindicated in: Uncompensated CHF; D
Pulmonary edema; Cardiogenic shock; Brady-Indications Rcardia or heart block.Symptomatic relief of allergic symptoms (rhini-

UUse Cautiously in: Renal impairment (in-tis, urticaria) caused by histamine release. Se-
creased dosing interval recommended); Hepat-vere allergic or hypersensitivity reactions, in- G
ic impairment; Geriatric patients (increasedcluding anaphylaxis and transfusion reactions. Ssensitivity to beta blockers; initial dosage reduc-Contraindications/Precautions
tion recommended); Pulmonary disease (in-Contraindicated in: Hypersensitivity; Acute at-
cluding asthma); avoid use if possible; Diabetestacks of asthma; Known alcohol intolerance
mellitus (may mask signs of hypoglycemia);(some elixirs); Lactation: Potential for adverse
Thyrotoxicosis (may mask symptoms); Patientsreaction in nursing infants. with a history of severe allergic reactions (inten-Use Cautiously in: Angle-closure glaucoma; sity of reactions may be increased); OB: CrossesLiver disease; OB: Safety not established; Geri: placenta and may cause fetal/neonatal brady-More susceptible to adverse reactions; use low- cardia, hypotension, hypoglycemia, or respira-er initial dose. tory depression); Lactation, Pedi: Safety not es-

Adverse Reactions/Side Effects tablished; Geri: Increased sensitivity to beta
CNS: drowsiness, sedation, dizziness, excitation blockers; initial dosage reduction recom-
(in children). EENT: blurred vision. CV: hyper- mended.
tension, arrhythmias, hypotension, palpitations. Adverse Reactions/Side Effects
GI: dry mouth, constipation, obstruction. GU: CNS: fatigue, weakness, anxiety, depression,
retention, urinary hesitancy. Derm: sweating. dizziness, drowsiness, insomnia, memory loss,
Misc: hypersensitivity reaction (IV use). mental status changes, nightmares. EENT:
Route/Dosage blurred vision, dry eyes, nasal stuffiness. Resp:
PO (Adults and Children ≤12 yr): 4 mg q 4– bronchospasm, wheezing. CV: BRADYCARDIA, CHF,
6 hr daily as needed (not to exceed 24 mg/day). PULMONARY EDEMA, orthostatic hypotension, pe-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L ripheral vasoconstriction. GI: constipation, di- Classification
arrhea, nausea. GU: erectile dysfunction, de-E Therapeutic: antineoplastics, immunosup-
creased libido. Derm: itching, rashes. Endo: pressantsS
hyperglycemia, hypoglycemia. MS: arthralgia, Pharmacologic: alkylating agents

S back pain, muscle cramps. Neuro: paresthesia.
Pregnancy Category DMisc: drug-induced lupus syndrome.

Route/DosageC Indications
PO (Adults): 2.5 mg once daily, may be in- Management of chronic lymphocytic leukemia,O
creased up to 10 mg/day malignant lymphoma, and Hodgkin’s diseaseM (alone and in combination with other agents).Renal ImpairmentM Contraindications/PrecautionsPO (Adults): CCr 20–60 ml/min—increase

Contraindicated in: Hypersensitivity; PreviousO dosing interval to q 48 hr; CCr <20ml/min—
resistance; OB, Lactation: Can cause fetal orincrease dosing interval to q 72 hr.N neonatal harm; avoid becoming pregnant; do

L not breast feed.
Use Cautiously in: Infection; Other chroniccevimeline (se-vim-e-leen)Y
debilitating diseases; Geri: More sensitive toEvoxac
effects.

ClassificationU Adverse Reactions/Side Effects
Therapeutic: xerostomia therapy adjuncts Resp: pulmonary fibrosis. GI: nausea, stomati-S Pharmacologic: cholinergics, muscarinic tis (rare), vomiting. GU: decreased spermagonists, sialagoguesE count, sterility. Derm: alopecia (rare), derma-

titis, rash. Hemat: LEUKOPENIA, anemia, thrombo-D Pregnancy Category UK
cytopenia. Metab: hyperuricemia. Misc: aller-
gic reactions, risk of second malignancy.IndicationsD Route/DosageTreatment of the symptoms of dry mouth associ-
PO (Adults): 0.1–0.2 mg/kg/day (3–6 mg/m2/R ated with Sjögren’s syndrome.
day) (usual range 4–10 mg/day as a single doseU Contraindications/Precautions or in divided doses), then adjust dose on basis

Contraindicated in: Hypersensitivity; WhenG of blood counts; or 0.4 mg/kg (12 mg/m2) twice
miosis is undesirable (acute iritis, angle-clo- weekly, increased by 0.1 mg/kg (3 mg/m2) q 2S

wk, then adjusted as necessary.sure glaucoma); Lactation: Discontinue or bot-
PO (Geriatric Patients): Initial dose shouldtle feed.
not be more than 2–4 mg/day.Use Cautiously in: Cardiovascular disease in-
PO (Children): 0.1–0.2 mg/kg/day (4.5 mg/cluding angina pectoris or history of MI; Pulmo-
m2/day) single dose or in divided doses.nary disease including asthma, chronic bron-

chitis, or chronic obstructive pulmonary
disease; Nephrolithiasis or cholelithiasis; Geri: cinacalcet (sin-a-kal-set)
May be more sensitive to toxicity; OB: Use only if Sensipar
potential benefit justifies potential risk to the

Classificationfetus; Pedi: Safety not established.
Therapeutic: hypocalcemics

Adverse Reactions/Side Effects Pharmacologic: calcimimetic agents
CNS: coughing. EENT: rhinitis, visual distur-

Pregnancy Category Cbances. GI: nausea, diarrhea, excessive saliva-
tion. Derm: excessive sweating, hot flashes.

Indications
Route/Dosage Secondary hyperparathyroidism in patients who
PO (Adults): 30 mg three times daily. are being hemodialyzed. Hypercalcemia caused

by parathyroid carcinoma.

Contraindications/Precautionschlorambucil Contraindicated in: Hypersensitivity; Serum(klor-am-byoo-sill) calcium <8.4 mg/dL; Lactation: Discontinue
Leukeran drug or bottle feed.
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LUse Cautiously in: History of seizure disorder; ClassificationChronic kidney disease patients who are not be- ETherapeutic: antiobsessive agents
ing dialyzed (� risk of hypocalcemia); Parathy- Pharmacologic: tricyclic antidepressants Sroid hormone level <150 pg/mL (dose reduc-
tion or discontinuation may be warranted); SPregnancy Category C
Moderate to severe hepatic impairment; OB:
Use only if benefits justify risks to fetus; Pedi: Indications CSafety not established. Obsessive-Compulsive Disorder (OCD). Unla-

Obeled uses: Depression, neuropathic pain/Adverse Reactions/Side Effects
chronic pain..GI: nausea, vomiting. F and E: hypocalcemia. M

Metab: adynamic bone disease. Contraindications/Precautions M
Route/Dosage Contraindicated in: Hypersensitivity; Angle- OPO (Adults): 30 mg twice daily, titrate every 2– closure glaucoma; Recent myocardial infarc-
4 wk up to 90 mg 3–4 times daily in response to Ntion; History of QTc prolongation; Cardiac ar-
serum calcium monitoring. rythmias; Heart failure; Concurrent MAO L

inhibitor or clonidine use (avoid if possible); YOB: Potential for fetal harm or neonatal with-clofarabine (klo-far-a-been) drawal syndrome; Lactation: Discontinue drugClolar or bottle feed. U
Classification Use Cautiously in: History of seizures (thresh- STherapeutic: antineoplastics old may be lowered); Patients with pre-existing
Pharmacologic: antimetabolites Ecardiovascular disease; Older men with prostat-

ic hyperplasia (may be more susceptible to uri- DPregnancy Category D
nary retention); Hyperthyroidism (increased
risk of arrhythmias); May � risk of suicide at-Indications Dtempt/ideation especially during dose earlyRefractory/relapsed acute lymphoblastic leuke-
treatment or dose adjustment; risk may be Rmia in children 1–21 yr.
greater in children or adolescents; Pedi: Safety UContraindications/Precautions not established in children <10 yr; Geri: � risk

Contraindicated in: None; Pregnancy or lac- Gof arrhythmias.
tation. SAdverse Reactions/Side EffectsUse Cautiously in: Hepatic or renal impair-

CNS: SEIZURES, lethargy, sedation, weakness, ag-ment; Concurrent use of nephrotoxic or hepato-
gressive behavior. EENT: blurred vision, drytoxic drugs.
eyes, dry mouth, vestibular disorder. CV: AR-Adverse Reactions/Side Effects
RHYTHMIAS, ECG changes, orthostatic hypoten-CNS: fatigue. Resp: pharyngitis. CV: pericardial
sion. GI: constipation, nausea, vomiting, weighteffusion, tachycardia, edema. GI: diarrhea, he-
gain, eructation. GU: male sexual dysfunction,patic toxicity, nausea, abdominal pain, constipa-
urinary retention. Derm: dry skin, photosensi-tion, mucositis, vomiting. F and E: dehydration.
tivity. Endo: gynecomastia. Hemat: anemia.Hemat: NEUTROPENIA, anemia, thrombocytopenia.
MS: muscle weakness. Neuro: extrapyramidalLocal: injection site pain. Misc: SYSTEMIC INFLAM-
reactions. Misc: hyperthermia.MATORY RESPONSE SYNDROME, TUMOR LYSIS SYNDROME, in-

fections, fever, chills. Route/Dosage
PO (Adults): Antiobsessive—25 mg/day, in-Route/Dosage
creased over 2-wk period to 100 mg/day in di-IV (Children 1–21 yr): 52 mg/m2 daily for 5
vided doses. May be further increased over sev-days; cycle may be repeated every 2–6 wk.
eral weeks up to 250–300 mg/day in divided
doses. Once stabilizing dose is reached, entire

clomiPRAMINE daily dose may be given at bedtime. Antidepres-
(kloe-mip-ra-meen) sant—25 mg 3 times daily, may be increased as
Anafranil needed (unlabeled).

� = Canadian drug name.
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L PO (Geriatric Patients): 20–30 mg/day ini- Liver, Pancreas, Lung, or Heart Trans-
planttially, may be increased as needed.E
IV (Adults): 150 mg/kg within 72 hr of trans-PO (Children >10–17 yr): 25 mg/day initial-S plantation, and at 2, 4, 6, and 8 wk, then 100ly, increased over 2-wk period to 3 mg/kg/day

S mg/kg after at 12 and 16 wk post-transplan-or 100 mg/day (whichever is smaller) in divid-
tation.ed doses. May be further increased to 3 mg/kg/
IV (Children): Safety and efficacy has not beenday or 200 mg/day (whichever is smaller) in di-C established in pediatrics, however adult dosesvided doses. Once stabilizing dose is reached,

O have been used in children.entire daily dose may be given at bedtime.
M
M danazol (da-na-zole)cytomegalovirus immune

�Cyclomen, DanocrineO globulin
N Classification(site-oh-meg-a-loe-vye-rus)

Therapeutic: hormonesCMVIG, CytoGamL Pharmacologic: androgens
ClassificationY
Therapeutic: vaccines/immunizing agents Pregnancy Category X
Pharmacologic: immune globulins

U IndicationsPregnancy Category C
Treatment of moderate endometriosis that is un-S
responsive to conventional therapy. PalliativeE Indications therapy of fibrocystic breast disease. Prophy-

Prevention of cytomegalovirus (CMV) diseaseD laxis of hereditary angioedema.
associated with transplantation of kidney, lung,

Contraindications/Precautionsliver, pancreas, or heart (if transplant is other
Contraindicated in: Hypersensitivity; Male pa-D than kidney from CMV-positive donors to CMV-
tients with breast or prostate cancer; Hypercal-negative recipient, then concurrent ganciclovirR
cemia; Severe hepatic, renal, or cardiac disease;should be considered).U Pregnancy or lactation.

Contraindications/Precautions Use Cautiously in: Previous history of liverG
Contraindicated in: Hypersensitivity to im- disease; History of porphyria; Coronary arteryS mune globulins or albumin; Selective IgA defi- disease; Prepubertal boys.
ciency. Adverse Reactions/Side EffectsUse Cautiously in: Pregnancy or lactation CNS: emotional lability. EENT: deepening of
(safety not established); Renal insufficiency or voice. CV: edema. GI: hepatitis (cholestatic
predisposition to acute renal failure. jaundice). GU: amenorrhea, clitoral enlarge-
Adverse Reactions/Side Effects ment, testicular atrophy. Derm: acne,
CNS: headache, tremor, anxiety, seizures. He- hirsutism, oiliness. Endo: amenorrhea, anovu-
mat: pancytopenia, hemolysis, leukopenia. lation, decreased breast size (women), de-

creased libido. Metab: weight gain.Resp: wheezing, dyspnea, pulmonary edema.
CV: hypotension, thromboembolism. GI: nau- Route/Dosage
sea, vomiting, hepatic dysfunction. Derm: PO (Adults and Adolescents): Endome-
flushing, rash. GU: oliguria, anuria, acute renal triosis—400 mg twice daily (for milder cases
failure. MS: back pain, muscle cramps. Misc: may initiate therapy with 100–200 mg twice dai-
allergic reactions including chills, fever, ANAPHY- ly). Fibrocystic breast disease—50–200 mg
LAXIS. twice daily. Hereditary angioedema—200 mg

2–3 times daily. Attempt to decrease dosage byRoute/Dosage
50% or less q 1–3 mo. If acute attack occurs, in-

Kidney Transplant crease dose by up to 200 mg/day.
IV (Adults): 150 mg/kg within 72 hr of trans-
plantation, followed by 100 mg/kg at 2, 4, 6, and

delavirdine (de-la-veer-deen)8 wk, then 50 mg/kg at 12 and 16 wk post-trans-
plantation. Rescriptor
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Lnancy, lactation or children (safety not estab-Classification lished). ETherapeutic: antiretrovirals
Pharmacologic: non-nucleoside reverse Adverse Reactions/Side Effects S
transcriptase inhibitors Resp: hypoxia. CV: BRADYCARDIA, SINUS ARREST, hy- Spotension, transient hypertension. GI: nausea,
Pregnancy Category C vomiting. Hemat: anemia. Misc: fever.

CRoute/DosageIndications
IV (Adults): Loading infusion—1 mcg/kgTreatment of HIV infection in combination with O
over 10 min followed by maintenance infu-other antiretrovirals. Msion of 0.2–0.7 mcg/kg/hr for maximum of 24

Contraindications/Precautions hrs; rate is adjusted to achieve desired level of M
Contraindicated in: Hypersensitivity; Concur- sedation. Orent use of astemizole, benzodiazepines and an-
tiarrhythmics, dihydropyridine, calcium chan- N
nel blockers (nifedipine), ergot alkaloids, didanosine (dye-dan-oh-seen) L
amphetamines, and sildenafil (may result in ex- ddI, dideoxyinosine, Videx, Videx Ycessive sedation, vasoconstriction, or ar- EC
rhythmias).

ClassificationUse Cautiously in: Impaired hepatic function; UTherapeutic: antiretroviralsAchlorhydria (requires acidic environment for Pharmacologic: nucleoside reverse tran- Sabsorption); Pregnancy, lactation, or children scriptase inhibitors
(safety not established; HIV-infected patients E

Pregnancy Category Bshould not breastfeed). D
Adverse Reactions/Side Effects

IndicationsCNS: fatigue, headache. GI: diarrhea, increased
HIV infection (with other antiretrovirals). Damylase, increased liver enzymes, nausea, vom-
Contraindications/Precautionsiting. Derm: rash, pruritus. Misc: fat redistri- R
Contraindicated in: Hypersensitivity; Phenyl-bution. Uketonuria (tablets contain aspartame); OB: Lac-Route/Dosage Gtation; Concurrent use of ribavirin or allo-PO (Adults): 400 mg 3 times daily. purinol. S
Use Cautiously in: History of gout; Patients on
sodium-restricted diets (tablets contain 264.5dexmedetomidine
mg sodium); Renal impairment (dosage modifi-(dex-me-de-to-mi-deen) cation required if CCr <60 ml/min; increasedPrecedex risk of pancreatitis); History of seizures; Diabe-
tes mellitus; Pedi: Children (increased risk ofClassification

Therapeutic: sedative/hypnotics pancreatitis).

Adverse Reactions/Side EffectsPregnancy Category C
CNS: SEIZURES, headache, dizziness, insomnia,
lethargy, pain, weakness. EENT: rhinitis, earIndications
pain, epistaxis, optic neuritis, parotid gland en-Sedation of initially intubated and mechanically
largement, photophobia, retinal depigmenta-ventilated patients during treatment in an inten- tion, sialoadenitis. Resp: cough, asthma. CV:sive care setting; should not be used for >24 hr. arrhythmias, edema, hypertension, vasodila-

Contraindications/Precautions tion. GI: LIVER FAILURE, PANCREATITIS, anorexia, diar-
Contraindicated in: Hypersensitivity. rhea, liver function abnormalities, nausea, vom-
Use Cautiously in: Hepatic impairment (lower iting, abdominal pain, constipation, dry mouth,
doses may be required); Advanced heart block; dyspepsia, flatulence, hepatic steatosis, stomati-
Geriatric patients (increased risk of bradycar- tis. GU: urinary frequency. Derm: alopecia,
dia and hypotension in patients ≤65 yr; Preg- ecchymoses, rash. Endo: hyperglycemia. He-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L mat: granulocytopenia, anemia, bleeding, leu- packets—100 mg q 24 hr; CCr <10 ml/min—
Tablets—75 mg q 24 hr; buffered powderkopenia. Metab: LACTIC ACIDOSIS, hyperlipidemia,E
packets—100 mg q 24 hr.hyperuricemia, weight loss. MS: RHABDOMYOLYSIS,S arthritis, myalgia. Neuro: peripheral neuropa-

S thy, poor coordination. Misc: chills, fever, ana-
disulfiram (di-sul-fir-am)phylactoid reactions.
Antabuse

Route/DosageC
ClassificationWhen tablets are used, adults and children >1O Therapeutic: alcohol abuse therapy ad-yr should receive 2 tablets/dose to ensure ade-
junctsM quate buffering. Children <1 yr may receive 1
Pharmacologic: enzyme inhibitorstablet. Tablets and buffered powder are not in-M

terchangeable because of differences in bio- Pregnancy Category CO availabilty. Twice-daily dosing is preferred in
children.N Indications
PO (Adults ≤60 kg): Tablets—200 mg bid; Management of chronic alcoholism in patientsL
Videx EC capsules—400 mg once daily; with who require or desire an enforced state of so-Y tenofovir—250 mg once daily; buffered pow- briety, which may allow for additional support-
der packets—250 mg bid. ive and psychotherapeutic treatment.
PO (Adults <60 kg): Tablets—125 mg bid; Contraindications/PrecautionsU Videx EC Capsules—250 mg once daily; with Contraindicated in: Hypersensitivity to disulfi-S tenofovir—200 mg once daily; buffered pow- ram or other thiurams (including those used in
der packets—167 mg q 12 hr.E rubber vulcanization and pesticides); Signifi-
PO (Children): Tablets—90–120 mg/m2 q 12 cant cardiovascular disease; Psychosis; Concur-D hr; buffered powder packets—112.5–150 mg/ rent or recent use of metronidazole, paralde-
m2 q 12 hr. hyde, alcohol or alcohol-containing products;
PO (Children with BSA 1.1–1.4 m2): Tab- Lactation.D
lets—100 mg q 12 hr; reconstituted pediatric Use Cautiously in: Diabetes; Hyperthyroidism;R powder—125 mg q 12 hr. Epilepsy; Cerebral damage; Hepatic or renal im-
PO (Children with BSA 0.8–1 m2): Tab- pairment or pathology; Pregnancy or childrenU
lets—75 mg q 12 hr; reconstituted pediatric (safety not established).G
powder—94 mg q 12 hr. Adverse Reactions/Side EffectsS PO (Children with BSA 0.5–0.7 m2): Tab- CNS: drowsiness, fatigue, headache, psychoses.
lets—50 mg q 12 hr; reconstituted pediatric EENT: optic neuritis. GI: HEPATIC TOXICITY, metal-
powder—62 mg q 12 hr. lic/garlic-like taste. GI: erectile dysfunction.
PO (Children with BSA <0.4 m2): Tablets— Derm: acneiform eruptions, allergic dermatitis.
25 mg q 12 hr; reconstituted pediatric pow- Neuro: peripheral neuritis/neuropathy, poly-
der—31 mg q 12 hr. neuritis.
Renal Impairment Route/Dosage
PO (Adults >60 kg): CCr 30–59 ml/min— PO (Adults): 500 mg/day for 1–2 wk, then 250
Tablets—100 mg q 12 hr; Videx EC Cap- mg/day (up to 500 mg/day).
sules—200 mg once daily; buffered powder
packets—100 mg q 12 hr; CCr 10–29 ml/

efalizumab (eff-a-liz-oo-mab)min—Tablets—150 mg q 24 hr; Videx EC
Capsules—125 mg once daily; buffered pow- Raptiva
der packets—167 mg q 24 hr; CCr <10 ml/

Classificationmin—Tablets—100 mg q 24 hr; Videx EC Therapeutic: antipsoriatics
Capsules—125 mg once daily; buffered pow- Pharmacologic: monoclonal antibodies
der packets—100 mg q 24 hr.
PO (Adults <60 kg): CCr 30–59 ml/min— Pregnancy Category C
Tablets—75 mg q 12 hr; Videx EC Capsules—
125 mg once daily; buffered powder pack- Indications
ets—100 mg q 12 hr; CCr 10–29 ml/min— Moderate to severe plaque psoriasis in adults
Tablets—100 mg q 24 hr; Videx EC Cap- who are candidates for systemic therapy or pho-
sules—125 mg once daily; buffered powder totherapy.
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LContraindications/Precautions
ClassificationContraindicated in: Hypersensitivity; Active ETherapeutic: antirheumatics, nonsteroidalinfection; Concurrent immunosuppressants; anti-inflammatory agents SOB: Pregnancy, lactation.

Use Cautiously in: Chronic/recurrent infec- SPregnancy Category B (first trimester)
tions; High risk/history of malignancy; Geri: May †See Appendix C for ophthalmic use
be more sensitive to effects; Pedi: Children

C(safety not established). Indications
OAdverse Reactions/Side Effects PO: Inflammatory disorders including: Rheu-

CNS: headache. Derm: photosensitivity, toxic matoid arthritis, Osteoarthritis. Unlabeled M
epidermal necrolysis, worsening of psoriasis. uses: Nonopioid analgesic: Antidysmenorrheal. MHemat: hemolytic anemia, thrombocytopenia.

Contraindications/PrecautionsMS: arthralgia, arthritis, pain. Misc: O
Contraindicated in: Hypersensitivity; Cross-MALIGNANCIES, SERIOUS INFECTIONS, fever, first dose re- Nactions, hypersensitivity reactions, inflammato- sensitivity may exist with other NSAIDs, includ-

ry/immune mediated reactions. Ling aspirin; Active GI bleeding or ulcer disease;
Peri-operative pain from coronary artery bypassRoute/Dosage Y
graft (CABG) surgery.Subcut: (Adults): 0.7 mg/kg conditioning
Use Cautiously in: Cardiovascular disease ordose followed by 1 mg/kg once weekly (no sin-

Ugle dose should exceed 200 mg). risk factors for cardiovascular disease (may �
risk of serious cardiovascular thrombotic S
events, myocardial infarction, and stroke, espe- Eeflornithine (topical) cially with prolonged use); Severe renal, or he-

D(ee-flor-ni-theen) patic disease; History of ulcer disease; Diabetes
Vaniqa mellitus; Geri: Geriatric patients (increased risk

of GI bleeding); Bleeding disorders; OB: Preg-Classification D
nancy (not recommended for use during sec-Therapeutic: facial hair removers (topical) Rond half of pregnancy); OB, Pedi: Lactation or

Pregnancy Category C Uchildren (safety not established).
GAdverse Reactions/Side EffectsIndications

CNS: dizziness, drowsiness, headache, insom-Reduction of unwanted facial hair in women. S
nia, mental depression, psychic disturbances.Contraindications/Precautions
EENT: blurred vision, corneal opacities, tinni-Contraindicated in: Hypersensitivity.
tus. CV: changes in blood pressure, edema, pal-Use Cautiously in: Pregnancy, lactation or
pitations. GI: GI BLEEDING, abdominal pain, heart-children <12 yr (safety not established).
burn, nausea, bloated feeling, constipation,Adverse Reactions/Side Effects
diarrhea, drug-induced hepatitis, stomatitis.Local: burning, rash, stinging, tingling.
GU: incontinence. Derm: EXFOLIATIVE DERMATITIS,

Route/Dosage STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS,
Topical (Adults): Apply a thin layer to affected increased sweating, rashes. Hemat: PO—
areas of the face and adjacent involved areas un- blood dyscrasias, prolonged bleeding time. MS:der the chin and rub in thoroughly. Do not wash

myalgia. Misc: allergic reactions including ANA-for 4 hr following application. Use twice daily at
PHYLAXIS, chills, fever.least 8 hr apart.
Route/Dosage
PO (Adults): Anti-inflammatory—200–300

flurbiprofen† mg daily in 2–4 divided doses (not to exceed
(flure-bye-proe-fen) 300 mg/day or 100 mg/dose). Non-opioid an-
Ansaid, �Apo-Flurbiprofen, �Fro- algesic/antidysmenorrheal—50 mg q 4–6 hr
ben, �Novo-Flurprofen, �Nu- as needed (unlabeled).
Flurbiprofen

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L Adverse Reactions/Side Effectsflutamide (floo-ta-mide) CNS: headache. Resp: dyspnea, hypoxia. CV:E Eulexin hypotension, hypertension. GI: mucositis, nau-S sea, vomiting, hepatotoxicity. Derm: rash.Classification
S Therapeutic: antineoplastics Endo: hyperglycemia. F and E: hypokalemia.

Pharmacologic: antiandrogens Hemat: NEUTROPENIA, anemia, bleeding, throm-
bocytopenia. Misc: chills, fever, post-infusion

Pregnancy Category DC reaction, allergic reactions, infection, tumor
O lysis syndrome.

Indications
M Route/DosageTreatment of prostate carcinoma in conjunction

IV (Adults ≤60 yr): 9 mg/m2 as a 2-hr infusionM with luteinizing hormone–releasing hormone
followed by a second dose 14 days later.(LHRH) analogues such as leuprolide.O

Contraindications/PrecautionsN
Contraindicated in: Hypersensitivity; Severe goserelin (goe-se-rel-lin)L hepatic impairment. Zoladex

Y Use Cautiously in: Severe cardiovascular Classification
disease. Therapeutic: antineoplastics, hormones

Pharmacologic: gonadotropin-releasingAdverse Reactions/Side EffectsU
hormonesSide effects primarily caused by LHRH antago-S

nist. CNS: anxiety, confusion, drowsiness, men- Pregnancy Category D (breast cancer),E tal depression, nervousness. CV: edema, hyper- X (endometriosis)
D tension. GI: HEPATOTOXICITY, diarrhea, nausea,

vomiting. GU: erectile dysfunction, loss of libi- Indications
do. Derm: photosensitivity, rash. Endo: gyne- Prostate cancer in patients who cannot tolerateD comastia. Misc: hot flashes. orchiectomy or estrogen therapy (palliative).R With flutamide and radiation therapy in theRoute/Dosage

U treatment of locally confined stage T2b–T4PO (Adults): 250 mg q 8 hr; given concurrent-
(stage B2–C) prostate cancer. Advanced breastly with leuprolide.G
cancer in peri- and postmenopausal women

S (palliative). Endometriosis. Produces thinning
of the endometrium before endometrial abla-gemtuzumab ozogamicin
tion for dysfunctional uterine bleeding.(gem-tu-zoo-mab o-zo-ga-my-sin)

Mylotarg Contraindications/Precautions
Contraindicated in: Hypersensitivity; Undiag-Classification
nosed vaginal bleeding; Pregnancy or lactation.Therapeutic: antineoplastics
Use Cautiously in: Lactation or children <18Pharmacologic: monoclonal antibodies,

antitumor antibiotics yr (safety not established).

Adverse Reactions/Side EffectsPregnancy Category D
CNS: headache, anxiety, depression, dizziness,
fatigue, insomnia, weakness. Resp: dyspnea.Indications
CV: CEREBROVASCULAR ACCIDENT, MYOCARDIAL INFARCTION,Treatment of patients with patients with CD33
vasodilation, chest pain, hypertension, palpita-positive acute myeloid leukemia in first relapse
tions. GI: anorexia, constipation, diarrhea, nau-who are ≤60 years old and who are not consid-
sea, ulcer, vomiting. GU: renal insufficiency,ered to be candidates for cytotoxic chemo-
urinary obstruction. Derm: sweating, rashes.therapy. Endo: decreased libido, erectile dysfunction,

Contraindications/Precautions breast swelling, breast tenderness, infertility,
Contraindicated in: Hypersensitivity; Preg- ovarian cysts, ovarian hyperstimulation syn-
nancy; Lactation. drome (with gonadotropins). F and E: periph-
Use Cautiously in: Patients with hepatic im- eral edema. Hemat: anemia. Metab: gout, hy-
pairment; Children (safety not established). perglycemia, � lipids. MS: � bone pain,
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Larthralgia, � bone density. Misc: hot flashes, titis, stomatitis. GU: dysuria, infertility, renal tu-
chills, fever, weight gain. bular dysfunction. Derm: alopecia, exacerba- E

tion of post-radiation erythema, erythema,Route/Dosage Spruritus, rashes. Hemat: leukopenia, anemia,Subcut (Adults): 3.6 mg every 4 wk or 10.8
Sthrombocytopenia. Metab: hyperuricemia.mg q 12 wk. Endometrial thinning—1 or 2

Misc: chills, fever, malaise.depots given 4 wk apart; if 1 depot used, surgery
is performed at 4 wk; if 2 depots used, surgery is Route/Dosage Cperformed 2–4 wk after 2nd depot.

OHead and Neck Cancer, Ovarian Cancer,
Malignant Melanoma Mhydroxyurea PO (Adults): 60–80 mg/kg (2–3 g/m2) as a

Msingle daily dose q 3 days or 20–30 mg/kg/day(hye-drox-ee-yoor-ee-a)
as a single dose. Therapy should be initiated 7 ODroxia, Hydrea, Mylocel
days prior to radiation and continued. NClassification

Therapeutic: antineoplastics Resistant Chronic Myelogenous Leu- L
Pharmacologic: antimetabolites kemia YPO (Adults): 20–30 mg/kg/day in 1–2 dividedPregnancy Category D

doses.
UIndications Sickle Cell Anemia

Treatment of head and neck carcinoma. Treat- PO (Adults and Children): 15 mg/kg/day as a S
ment of ovarian carcinoma. Treatment of resis- single dose, may increase by 5 mg/kg/day q 12 Etant chronic myelogenous leukemia. Treatment wks up to 35 mg/kg/day.

Dof melanoma. Reduction of painful crises in
sickle cell anemia and decreased need for trans-
fusions in adult patients with a history of recur- iloprost (eye-lo-prost) Drent moderate to severe crises (at least 3 in the Ventavis
preceding yr). Unlabeled uses: Used as part of R

Classificationantiretroviral therapy in patients with HIV infec- UTherapeutic: vasodilatorstion.
Pharmacologic: prostacyclins GContraindications/Precautions
Pregnancy Category C SContraindicated in: Hypersensitivity; Preg-

nancy or lactation; Some products contain tar-
trazine (FDC yellow dye #5) and should be Indications
avoided in patients with known hypersensitivity. Management of New York Class III/IV symptoms
Use Cautiously in: Patients with childbearing of pulmonary hypertension, where there is
potential; Renal impairment (close monitoring marked limitation of physical activity.
of hematologic parameters recommended, dos- Contraindications/Precautionsage reduction may be necessary); Hepatic im-

Contraindicated in: Hypersensitivity; Systolicpairment (close monitoring of hematologic pa-
BP <85 mmHg; Lactation.rameters recommended); Myeloproliferative
Use Cautiously in: Concurrent use of drugs ordisorders (may increase risk of vasculitic ulcer-
co-existing medical conditions which may �ations and gangrene); Active infections; De-
risk of syncope; Children (safety not estab-creased bone marrow reserve; Other chronic
lished); Pregnancy (use only if maternal benefitdebilitating illness; Geriatric patients (may be
outweighs fetal risk).more sensitive to effects, lower doses may be re-

quired); Obese patients or patients with edema Adverse Reactions/Side Effects
(dose should be determined using ideal body CNS: fainting, headache, insomnia. Resp: �
weight). cough, dyspnea, hemoptysis. CV: CHF, vasodila-

tion, chest pain, hypotension, peripheral ede-Adverse Reactions/Side Effects
ma, supraventricular tachycardia. GI: nausea,CNS: drowsiness (large doses). GI: anorexia,

diarrhea, nausea, vomiting, constipation, hepa- vomiting. GU: renal failure. Derm: facial flush-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L ing. MS: back pain, jaw-muscle spasm, muscle Hookworm (uncinariasis) infections, Drug of
cramps. choice for capillariasis.E
Route/Dosage Contraindications/PrecautionsS
Inhaln (Adults): 2.5 mcg initially, then 5 mcg/ Contraindicated in: Hypersensitivity.S dose 6–9 times daily; not more than every 2 hr. Use Cautiously in: Impaired liver function;

Crohn’s ileitis; Ulcerative colitis; Pregnancy, lac-
tation, or children <2 yr (safety not established;C indinavir (in-din-a-veer) may be used in first trimester only if benefit just-O Crixivan ifies potential risk to fetus).

M Classification Adverse Reactions/Side Effects
Therapeutic: antiretroviralsM Most side effects and adverse reactions are seenPharmacologic: protease inhibitors

with high-dose therapy only CNS: SEIZURESO
Pregnancy Category C (rare), dizziness, headache. EENT: tinnitus. GI:N

abdominal pain, diarrhea, increased liver en-
L zymes (high dose, long-term therapy), nausea,Indications

HIV infection (with other antiretrovirals). Un- vomiting. Derm: rash, urticaria, alopecia. He-Y
labeled uses: Prevention of HIV infection after mat: agranulocytosis, reversible myelosuppres-
known exposure (with other antiretrovirals). sion (leukopenia, thrombocytopenia). Neuro:

U numbness. Misc: fever.Contraindications/Precautions
S Contraindicated in: Hypersensitivity; Dehy- Route/Dosage

dration; Concurrent alprazolam, dihydroergota-E Enterobiasismine, ergotamine, midazolam, rifampin, triaz-
D PO (Adults and Children >2 yr): 100 mg as aolam, or St. John’s wort.

single dose; repeat in 2–3 wk.Use Cautiously in: Hepatic impairment (dose
reduction recommended in moderate to severeD Trichuriasis, Ascariasis, Hookworm, orhepatic insufficiency caused by cirrhosis); He-

Mixed Infectionsmophilia (increased risk of bleeding); DiabetesR
PO (Adults and Children >2 yr): 100 mgmellitus; OB, PediLactation, or children (safetyU twice daily for 3 days. If not cured in 3–4 wk, anot established; breastfeeding not recommend-
2nd course is given.G ed in HIV-infected patients).

S Adverse Reactions/Side Effects Capillariasis
CNS: dizziness, drowsiness, fatigue, headache, PO (Adults and Children >2 yr): 200 mg
insomnia, weakness. GI: abdominal pain, acid twice daily for 20 days.
regurgitation, altered taste, asymptomatic hy-
perbilirubinemia, diarrhea, nausea, vomiting.
GU: nephrolithiasis. Endo: hyperglycemia. F meprobamate
and E: KETOACIDOSIS. MS: back pain, flank pain. (me-proe-ba-mate)
Misc: redistribution of body fat.

�Apo-Meprobamate, Equanil,
Route/Dosage Miltown
PO (Adults): 800 mg q 8 hr.

Classification
Therapeutic: antianxiety agents, sedative/
hypnoticsmebendazole Pharmacologic: carbamates

(me-ben-da-zole)
Schedule IVVermox

Classification Pregnancy Category D
Therapeutic: antihelmintics

IndicationsPregnancy Category C
Anxiety disorders (provides sedation).

Contraindications/PrecautionsIndications
Contraindicated in: Hypersensitivity; Coma-Treatment of: Whipworm (trichuriasis), Pin-

worm (enterobiasis), Roundworm (ascariasis), tose patients or those with pre-existing CNS de-
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LAdverse Reactions/Side Effectspression; Uncontrolled severe pain; Pregnancy
CNS: nervousness, restlessness, tremor, head-and lactation. E

Use Cautiously in: Hepatic dysfunction or se- ache, insomnia. Resp: PARADOXICAL BRONCHOSPASM Svere renal impairment; History of suicide at- (excessive use of inhalers). CV: angina, arrhyth-
Stempt or drug abuse; Geri: Appears on Beers list mias, hypertension, tachycardia. GI: nausea,

and is associated with falls. Dosage reduction vomiting. Endo: hyperglycemia.
suggested. Route/Dosage C
Adverse Reactions/Side Effects PO (Adults and Children >9 yr): 20 mg 3–4 OCNS: drowsiness. EENT: blurred vision. CV: hy- times/day.
potension. GI: anorexia, diarrhea, nausea, vom- MPO (Children 6–9 yr): 10 mg 3–4 times/day.
iting. Derm: pruritus, rashes, urticaria. Neuro: PO (Children 2–6 yr): 1.3–2.6 mg/kg/day di- M
ataxia. Misc: hypersensitivity reactions, physical vided q 6–8 hr. Odependence, psychological dependence, toler- PO (Children <2 yr): 0.4 mg/kg/dose 3–4
ance. Ntimes/day; may give q 8–12 hr in infants.

Inhaln (Adults and Children >12 yr): Me-Route/Dosage L
tered-dose inhaler—2–3 inhalations q 3–4 hrPO (Adults): 400 mg 3–4 times daily or 600 Y(not to exceed 12 inhalations/day). IPPB—mg twice daily. Extended-release capsules—
0.2–0.3 ml of 5% solution or 2.5 ml of 0.4–400–800 mg twice daily (not to exceed 2400
0.6% solution for nebulization 3–4 times dailymg/day). U
(not to exceed q 4 hr use).PO (Children 6–12 yr): 100–200 mg 2–3 SInhaln (Children >1 month): 0.5–1 mg/kgtimes daily. Extended-release capsules—200

Emg twice daily. (0.01–0.02 ml/kg) of 5% solution via nebuliza-
tion q 4–6 hr; minimum dose 0.1 mL (5 mg) D
maximum dose 0.3 ml (15 mg).

metaproterenol
(met-a-proe-ter-e-nole) D

miglustat (mi-gloo-stat)Alupent RZavesca
Classification U

ClassificationTherapeutic: bronchodilators
GTherapeutic: none assignedPharmacologic: adrenergics

Pharmacologic: enzyme inhibitors (D-glu- S
Pregnancy Category C cose analogue), substrate reduction

therapy
Indications

Pregnancy Category XTreatment/prevention of bronchospasm due to
reversible airway disease (a short-term control

Indicationsagent).
Mild to moderate type 1 Gaucher’s disease,

Contraindications/Precautions when enzyme replacement therapy is not an
Contraindicated in: Hypersensitivity to adren- option.
ergic amines; Selected products may contain bi-

Contraindications/Precautionssulfites, alcohol (in some oral liquid prepara-
Contraindicated in: Hypersensitivity; Preg-tions), or fluorocarbons (in some inhalers) and
nancy or lactation; Severe renal impairmentshould be avoided in patients with known hyper-
(<30 ml/min).sensitivity or intolerance.
Use Cautiously in: Mild to moderate renal im-Use Cautiously in: Cardiac disease; Hyperten-
pairment (dosage alteration recommended ifsion; Hyperthyroidism; Diabetes; Glaucoma;
CCr <70 ml/min); Geriatric patients (considerElderly patients (more susceptible to adverse
age related decrease in body mass, cardiac, re-reactions; may require dosage reduction); Ex-
nal and hepatic function, other chronic illnessescessive use may lead to tolerance and paradoxi-
and concurrent drug therapies); Children <18cal bronchospasm (inhaler); Pregnancy (near

term) and lactation. yr (safety not established).

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L Adverse Reactions/Side Effects careful monitoring, doses may be adjusted q 6
CNS: headache. GI: abdominal pain, diarrhea, hr; up to 100 mg/day have been used).E
flatulence, nausea, anorexia, dyspepsia. GU: � PO (Children <12 yr): Hypertension—0.2S male fertility. Hemat: thrombocytopenia. Me- mg/kg/day (5 mg maximum) as a single dose or

S tab: weight loss. Neuro: paresthesia, peripher- 2 divided doses; may be gradually increased at
al neuropathy, tremor. 3-day intervals in increments of 50–100% until

response is obtained; usual range 0.25–1 mg/Route/DosageC
kg/day (for rapid control, doses may be adjust-PO (Adults): 100 mg three times daily at regu-O ed q 6 hr; not to exceed 50 mg/day).lar intervals

M Renal Impairment
M PO (Adults): CCr 50–70 ml/min—100 mg moricizine (more-i-sizz-een)

twice daily; CCr 30–50 ml/min—100 mg onceO Ethmozine
daily.N Classification

Therapeutic: antiarrhythmics (class IA)L
minoxidil (systemic)Y Pregnancy Category B(mi-nox-i-dill)
Loniten

U
Classification Indications

S Therapeutic: antihypertensives Life-threatening ventricular arrhythmias, in-
Pharmacologic: vasodilators cluding sustained ventricular tachycardia.E
Pregnancy Category CD

Contraindications/Precautions
Indications Contraindicated in: Hypersensitivity; Cardio-D Severe symptomatic hypertension or hyperten- genic shock; 2nd- or 3rd-degree AV block or
sion associated with end-organ damage that hasR bundle branch block (unless a pacemaker has
failed to respond to combinations of more con- been placed).U
ventional therapy. Use Cautiously in: Electrolyte disturbances;G Severe renal or hepatic impairment (initial dos-Contraindications/Precautions

S age reduction may be necessary); CHF; Preg-Contraindicated in: Hypersensitivity; Pheo-
nancy, lactation, or children (safety not estab-chromocytoma.
lished)Use Cautiously in: Recent MI; Severe renal im-
Exercise Extreme Caution in: Sick sinus syn-pairment (can be used in moderate renal im-
drome.pairment); Geriatric patients (may be more sen-

sitive to effects; consider age-related decline in
body mass, hepatic/renal/cardiovascular func- Adverse Reactions/Side Effects
tion); Pregnancy or lactation (safety not estab- CNS: dizziness, fatigue, headache, nervousness,
lished). sleep disorders, weakness. EENT: blurred vi-
Adverse Reactions/Side Effects sion. Resp: dyspnea. CV: ARRHYTHMIAS, chest
CNS: headache. Resp: PULMONARY EDEMA. CV: CHF, pain, CHF, palpitations. GI: nausea, diarrhea,
ECG changes (alteration in T waves), tachycar- dry mouth, dyspepsia, vomiting. Derm: sweat-
dia, angina, pericardial effusion. GI: nausea. ing. MS: musculoskeletal pain. Neuro: pares-
Derm: hypertrichosis, pigment changes, thesia. Misc: drug fever.
rashes. Endo: gynecomastia, menstrual irregu-
larities. F and E: sodium and water retention.

Route/DosageMisc: intermittent claudication.
PO (Adults): 600–900 mg/day given q 8 hr;

Route/Dosage within this range, dosage may be adjusted by
PO (Adults and Children >12 yr): Hyper- 150 mg/day every 3 days as required and toler-
tension—5 mg once daily or in 2 divided ated. Some patients may tolerate q 12 hr dosing
doses; may double at 3-day intervals; usual (not to exceed 900 mg/day).
range 10–40 mg/day (for rapid control with
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L
nelfinavir (nell-finn-a-veer) nitazoxanide EViracept (nit-a-zox-a-nide)

SAliniaClassification
STherapeutic: antiretrovirals Classification

Pharmacologic: protease inhibitors Therapeutic: antiprotozoals
Pharmacologic: benzamides

Pregnancy Category B C
Pregnancy Category B O

MIndications Indications
MHIV infection (with other antiretrovirals). Treatment of diarrhea due to Cryptosporidium

parvum and Giardia lamblia. Not effective for O
C. Parvum diarrhea in HIV-infected patients.Contraindications/Precautions NContraindications/PrecautionsContraindicated in: Hypersensitivity; Concur- LContraindicated in: Hypersensitivity.rent amiodarone, ergot derivatives, midazolam,
Use Cautiously in: Hepatic and/or renal im- Yquinidine, rifampin, pimozide, simvastatin, lo-
pairment; Diabetics (contains 1.48 g sucrose/5vastatin, rifampin, St. John’s wort, or triazolam; ml); Pedi, OB: Children <1 pregnancy or lacta-

Lactation: Lactation (breastfeeding should be tion (safety not established). U
avoided by HIV-infected patients).

Adverse Reactions/Side Effects SUse Cautiously in: Hemophiliacs (� risk of
CNS: dizziness. EENT: yellow eye discoloration.bleeding); Diabetes mellitus (may exacerbate EGI: abdominal pain, diarrhea, vomiting. GU:condition); Hepatic impairment. Ddiscolored urine. Derm: pruritus, sweating.
Misc: fever.

Adverse Reactions/Side Effects Route/Dosage DCNS: SEIZURES, anxiety, depression, dizziness, PO (Adults and children ≤12 yr): 500 mg
Rdrowsiness, emotional lability, headache, hy- every 12 hr for 3 days.

perkinesia, insomnia, malaise, migraine head- PO (Children 4–11 yr): 200 mg (10 ml) ev- U
ache, sleep disorders, suicidal ideation, ery 12 hr for 3 days. GPO (Children 1–4 yr): 100 mg (5 ml) everyweakness. EENT: acute iritis, pharyngitis, rhini-

S12 hr for 3 days.tis, sinusitis. Resp: dyspnea. GI: diarrhea, an-
orexia, dyspepsia, elevated liver function stud-
ies, epigastric pain, flatulence, GI bleeding, pegaptanib (peg-apt-i-nib)hepatitis, nausea, oral ulcerations, pancreatitis, Macugenvomiting. GU: nephrolithiasis, sexual dysfunc-

Classificationtion. Derm: pruritus, rash, sweating, urticaria.
Therapeutic: ocular agentsEndo: hyperglycemia. F and E: dehydration.
Pharmacologic: vascular endothelialHemat: anemia, leukopenia, thrombocytope-
growth factor antagonistsnia. Metab: hyperlipidemia, hyperuricemia.

MS: arthralgia, arthritis, back pain, myalgia, Pregnancy Category B
myopathy. Neuro: myasthenia, paresthesia.
Misc: allergic reactions, fever, redistribution of Indications
body fat. Neovascular (wet) age-related macular degen-

eration.

Contraindications/PrecautionsRoute/Dosage
Contraindicated in: Ocular/periocular in-PO (Adults and Children >13 yr): 750 mg 3
fections.times daily or 1250 mg twice daily.
Use Cautiously in: OB: Use only if maternalPO (Children 2–13 yr): 20–30 mg/kg 3 times
benefit outweighs fetal risk; Lactation, Pedi:daily (not to exceed 750 mg 3 times daily). Safety not established.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L Adverse Reactions/Side Effects pemphigus, ecchymoses, hives, itching, rashes,
EENT: cataract, blurred vision, conjunctival wrinkling. Hemat: APLASTIC ANEMIA, anemia, eo-E
bleeding, irritation/pain, � intraocular pres- sinophilia, leukopenia, thrombocytopenia,S sure, ocular inflammation, infection (rare), ret- thrombocytosis. MS: arthralgia, migratory poly-
inal detachment (rare), traumatic cataract for-S arthritis. Neuro: myasthenia gravis syndrome.
mation (rare). Misc: Anaphylaxis, angioedema. Misc: GOODPASTURE’S SYNDROME (GLOMERULONEPHRITIS

AND INTRA-ALVEOLAR HEMORRHAGE), allergic reactions,Route/DosageC fever, lymphadenopathy, systemic lupus ery-Intravitreal (Adults): 0.3 mg every 6 wk.
thematosus–like syndrome.O
Route/DosageM

penicillamine PO (Adults): Antirheumatic—125–250 mg/M (pen-i-sill-a-meen) day as a single dose; may be slowly increased up
O to 1.5 g/day. Chelating agent (Wilson’s dis-Cuprimine, Depen

ease)—250 mg qid. Antiurolithic—500 mg 4N Classification times daily.Therapeutic: antidotes, antirheumaticsL PO (Children >6 mo): Chelating agent (Wil-(DMARD), antiurolithicsY son’s disease)—250 mg/day as a single dose;Pharmacologic: chelating agents
older children may receive the adult dose. Anti-

Pregnancy Category D urolithic—7.5 mg/kg 4 times daily.
U
S Indications

pentetate calciumProgressive rheumatoid arthritis resistant toE trisodium (pen-te-tate)conventional therapy. Management of copper
D Ca-DTPAdeposition in Wilson’s disease. Management of

recurrent cystine calculi. Unlabeled uses: Ad- Classification
junct in the treatment of heavy metal poisoning. Therapeutic: none assigned, radiationD

protectantsContraindications/PrecautionsR Pharmacologic: chelating agentsContraindicated in: Hypersensitivity; Cross-
U sensitivity with penicillin may exist; Patients cur- Pregnancy Category Crently receiving gold salts, antimalarials, anti-G

neoplastics, oxyphenbutazone, or
IndicationsS phenylbutazone; Concurrent use of iron supple-
Known/suspected internal contamination withments; OB: Pregnancy (penicillamine should be
plutonium, americium or curium. Ca-DTPA isavoided in pregnant patients with rheumatoid
more effective than Zn-DTPA and should be giv-arthritis or cystinuria); OB: Lactation.
en as the initial dose in the first 24 hr followingUse Cautiously in: Renal impairment (in-
internal contamination. After 24 hr, Zn-DTPA iscreased risk of adverse renal reactions in pa-
equally effective.tients with rheumatoid arthritis); History of

aplastic anemia due to penicillamine; Patients Contraindications/Precautions
requiring surgery (may impair wound healing); Contraindicated in: Lactation.
Geri: Geriatric patients (increased risk of hema- Use Cautiously in: Renal impairment; Severe
tologic toxicity, skin rash and taste abnormality; hemachromatosis; Asthma (inhalation use);
dose reduction recommended); OB: Pregnancy Mixed radiocontamination (additional treat-
(for patients with Wilson’s disease, limit daily ments may be needed); Pregnancy (use Zn-
dose to <1 g. If cesarean section is planned, de- DTPA unless contamination is high); Children
crease daily dose to 250 mg for last 6 wk of (safety of inhalation not established).
pregnancy and until incision is healed). Adverse Reactions/Side Effects
Adverse Reactions/Side Effects CNS: headache, lightheadedness. CV: chest
EENT: blurred vision, eye pain. Resp: pain. GI: diarrhea, metallic taste, nausea. F and
coughing, shortness of breath, wheezing. GI: al- E: depletion of zinc, manganese, magnesium
tered taste, anorexia, cholestatic jaundice, diar- (prolonged treatment). Local: injection site re-
rhea, drug-induced pancreatitis, dyspepsia, epi- actions. Resp: cough, wheezing (inhalation
gastric pain, hepatic dysfunction, nausea, oral only). Derm: dermatitis. Misc: allergic reac-
ulceration, vomiting. GU: proteinuria. Derm: tions.
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LRoute/Dosage IV (Children less than 12 yr): 14 mg/kg/day
IV (Adults and Children 12 yr and older): single dose, following Ca-DTPA. Duration of E
Single 1 g dose, then follow with Zn-DTPA. If Zn- treatment depends on degree of contamination SDTPA is unavailable, continue with Ca-DTPA 1 g and response.

Sonce daily. Duration of treatment depends on Inhaln (Adults and Children over 12 yr):
When contamination has been by the inhala-degree of contamination and response.
tion route—via nebulization in a 1:1 ratio withIV (Children less than 12 yr): 14 mg/kg sin-

Csterile water or saline.gle dose, not to exceed 1 g dose then follow with
Zn-DTPA. If Zn-DTPA is unavailable, continue O
with Ca-DTPA 14 mg/kg once daily. Duration of Mpentobarbitaltreatment depends on degree of contamination

M(pen-toe-bar-bi-tal)and response.
Inhaln (Adults and Children 12 yr and old- Nembutal, �Novopentobarb, O
er): When contamination has been by the in- �Nova Rectal Nhalation route—via nebulization in a 1:1 ratio

Classification Lwith sterile water or saline. Therapeutic: anticonvulsants, sedative/hyp-
Ynotics

Pharmacologic: barbituratespentetate zinc trisodium
Schedule II (oral and parenteral), III U(pen-te-tate)
(rectal)Zn-DTPA S

Classification Pregnancy Category D E
Therapeutic: radiation protectants DPharmacologic: chelating agents Indications

Hypnotic agent (short-term). Preoperative se-Pregnancy Category B
dation and other situations in which sedation is D
required. Treatment of seizures. UnlabeledIndications R
uses: IV: Induction of coma in selected patientsKnown/suspected internal contamination with Uwith cerebral ischemia and management of in-plutonium, americium or curium. Ca-DTPA is
creased intracranial pressure (high doses). Gmore effective than Zn-DTPA and should be giv-
Contraindications/Precautionsen as the initial dose in the first 24 hr following S
Contraindicated in: Hypersensitivity; Someinternal contamination. After 24 hr, Zn-DTPA is
products contain tartrazine, alcohol, or propyl-equally effective.
ene glycol and should be avoided in patientsContraindications/Precautions
with known hypersensitivity or intolerance; Co-Contraindicated in: Lactation.
matose patients or those with pre-existing CNSUse Cautiously in: Renal impairment; Asthma depression (unless used to induce coma); Un-(inhalation use); Mixed radiocontamination controlled severe pain; Pregnancy or lactation.(additional treatments may be needed); Preg- Use Cautiously in: Hepatic dysfunction; Severenancy; Children (safety of inhalation not estab- renal impairment; Patients who may be suicidallished). or who may have been addicted to drugs previ-

Adverse Reactions/Side Effects ously; Geriatric or debilitated patients (initial
CNS: lightheadedness. F and E: depletion of dosage reduction recommended); Hypovolemic
manganese, magnesium. Local: injection site shock; Hypnotic use should be short-term
reactions. Resp: cough, wheezing (inhalation (chronic use may lead to dependence).
only). Adverse Reactions/Side Effects
Route/Dosage CNS: drowsiness, hangover, lethargy, delirium,
IV (Adults and Children 12 yr and older): 1 excitation, mental depression, vertigo. Resp:
g/day, following Ca-DTPA. Duration of treatment respiratory depression; IV— LARYNGOSPASM,
depends on degree of contamination and re- bronchospasm. CV: IV— hypotension. GI: con-
sponse. stipation, diarrhea, nausea, vomiting. Derm:

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L rashes, urticaria. Local: phlebitis at IV site. MS: Classification
arthralgia, myalgia, neuralgia. Misc: hypersen-E Therapeutic: weight control agents
sitivity reactions including ANGIOEDEMA and SERUM Pharmacologic: appetite suppressantsS
SICKNESS, physical dependence, psychological de-

S Schedule IVpendence.

Pregnancy Category UK
C

IndicationsRoute/DosageO
Short-term treatment of obesity in conjunctionPO (Adults): Sedative—20 mg 3–4 times dai-M with other interventions (dietary restriction, ex-ly. Hypnotic/preoperative sedative—100 mg.

M ercise); used to produce and maintain weightPO (Children): Sedative—2–6 mg/kg/day.
loss in patients with a BMI ≤30 kg/m2 or ≤27Preoperative sedative—2–6 mg/kg (up to 100O
kg/m2 in the presence of other risk factors (dia-mg/dose).N betes, hypertension, hyperlipidemia).IM (Adults): Hypnotic/preoperative seda-

L tive—150–200 mg. Contraindications/Precautions
Y IM (Children): Sedative—2–6 mg/kg/day in Contraindicated in: Hypersensitivity or

divided doses. Preoperative sedative—2–6 known intolerance to sympathomimetic amines;
mg/kg (up to 100 mg/dose). Cardiovascular disease; Hyperthyroidism; Mod-U erate to severe hypertension; History of drugIV (Adults): Hypnotic/anticonvulsant—100

S abuse; Agitation; Glaucoma; Concurrent or re-mg initially; additional small doses may be given
cent (within 14 days) MAO inhibitor therapy;q min up to 500 mg total. Induction of coma—E
Concurrent SSRI antidepressants.5–7 mg/kg, then 3–4 mg/kg q 3–4 hr dose ad-D Use Cautiously in: Mild hypertension; Diabe-justed by serum level (unlabeled).
tes mellitus; Pregnancy, lactation, or childrenIV (Children): Sedative—1–3 mg/kg to a
<12 yr (safety not established).maximum of 100 mg until asleep. ConsciousD

sedation—Initial 2 mg/kg, may repeat q 5–10 Adverse Reactions/Side EffectsR
min with 1–2 mg/kg until adequate sedation CNS: CNS stimulation, confusion, dizziness, dys-U acheived. Maximum total dose 6 mg/kg or 150– phoria, euphoria, headache, insomnia, mental

G 200 mg. Induction of coma—10–15 mg/kg depression, restlessness. EENT: blurred vision.
slowly over 1–2 hr, followed by a maintenance CV: hypertension, palpitations, tachycardia. GI:S
infusion of 1–3 mg/kg/hr. constipation, diarrhea, dry mouth, nausea, un-
Rect (Adults): Sedative—30 mg 2–4 times pleasant taste, vomiting. GU: changes in libido,
daily. Hypnotic—120–200 mg at bedtime. erectile dysfunction.
Rect (Children): Sedative—2 mg/kg (60 mg/ Route/Dosage
m2) 3 times daily. PO (Adults): Phentermine hydrochloride
Rect (Children 12–14 yr): Preoperative sed- tablets or capsules—8 mg 3 times daily or 15–
ative/hypnotic—60–120 mg. 37.5 mg once daily; Phentermine resin com-
Rect (Children 5–12 yr): Preoperative seda- plex capsules—15–30 mg once daily.
tive/hypnotic—60 mg.
Rect (Children 1–4 yr): Preoperative seda-

pindolol (pin-doe-lole)tive/hypnotic—30–60 mg.
�Novo-Pindol, �Syn-Pindolol,Rect (Children 2 mo–1 yr): Preoperative
Viskensedative/hypnotic—30 mg.

Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers

phentermine (fen-ter-meen)
Pregnancy Category BAdipex-P, Banobese, Fastin, Iona-

min, Obi-Nix, OBY-CAP, Phenter-
Indicationscot, Phentride, T-Diet, Teramine,
Management of hypertension. Unlabeled uses:Zantryl
Management of angina pectoris.
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LContraindications/Precautions Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdomi-Contraindicated in: Uncompensated CHF; E
nal pain; Nausea or vomiting (especially whenPulmonary edema; Cardiogenic shock; Brady- Sassociated with fever or other signs of acute ab-cardia or heart block.
domen); Serious intra-abdominal adhesions; SUse Cautiously in: Renal impairment; Hepatic
Dysphagia.impairment; Geriatric patients (increased sensi-
Use Cautiously in: Pregnancy or lactation (hastivity to beta blockers; initial dosage reduction
been used safely). Crecommended); Pulmonary disease (including
Adverse Reactions/Side Effectsasthma); Diabetes mellitus (may mask signs of O
GI: abdominal fullness.hypoglycemia); Thyrotoxicosis (may mask M

symptoms); Patients with a history of severe al- Route/Dosage Mlergic reactions (intensity of reactions may be PO (Adults): 1 g 1–4 times daily or as needed
increased); Pregnancy, lactation, or children O(not to exceed 6 g/24 hr); for severe diarrhea,
(safety not established; may cause fetal/neonatal may repeat q 30 min. N
bradycardia, hypotension, hypoglycemia, or PO (Children 6–12 yr): 500 mg 1–3 times

Ldaily or as needed (not to exceed 3 g/24 hr); forrespiratory depression).
severe diarrhea, may repeat q 30 min. YAdverse Reactions/Side Effects PO (Children 2–6 yr): 500 mg 1–2 times dai-CNS: fatigue, weakness, anxiety, depression, ly or as needed (not to exceed 1.5 g/24 hr); for

dizziness, drowsiness, insomnia, memory loss, severe diarrhea, may repeat q 30 min. Umental status changes, nervousness, night-
Smares. EENT: blurred vision, dry eyes, nasal

stuffiness. Resp: bronchospasm, wheezing. CV: EPOTASSIUM PHOSPHATES
ARRHYTHMIAS, BRADYCARDIA, CHF, PULMONARY EDEMA, or- (poe-tass-ee-um foss-fates) Dthostatic hypotension, peripheral vasoconstric-

monobasic potassium phosphatetion. GI: constipation, diarrhea, nausea. GU:
K-Phos Originalerectile dysfunction, decreased libido. Derm: D

itching, rashes. Endo: hyperglycemia, hypogly- potassium phosphates Rcemia. MS: arthralgia, back pain, muscle Neutra-Phos-K Ucramps. Neuro: paresthesia. Misc: drug-in-
potassium phosphateduced lupus syndrome. G
ClassificationRoute/Dosage S
Therapeutic: antiurolithics, mineral andPO (Adults): 5 mg twice daily initially; may be
electrolyte replacements/supplementsincreased by 10 mg/day q 2–3 wk as needed

(up to 45–60 mg/day). Pregnancy Category C

Indicationspolycarbophil Treatment and prevention of phosphate deple-(pol-i-kar-boe-fil) tion in patients who are unable to ingest ade-
Bulk Forming Fiber Laxative, quate dietary potassium. Adjunct therapy of uri-
Equalactin, FiberCon, Fiber-Lax, nary tract infections with methenamine
Konsyl Fiber, Mitrolan hippurate or mandelate (potassium and sodium

phosphates or monobasic potassium phos-Classification phate). Prevention of calcium urinary stonesTherapeutic: antidiarrheals, laxatives
(potassium and sodium phosphates or mono-Pharmacologic: bulk-forming agents
basic potassium phosphate). Phosphate salts of
potassium may be used in hypokalemic patientsPregnancy Category UK
with metabolic acidosis or coexisting phospho-
rus deficiency.Indications

Treatment of constipation or diarrhea that may Contraindications/Precautions
be associated with diverticulosis or irritable Contraindicated in: Hyperkalemia; Hyper-
bowel syndrome. phosphatemia; Hypocalcemia; Severe renal im-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L Contraindications/Precautionspairment; Untreated Addison’s disease; Severe
Contraindicated in: Hypersensitivity; Angle-tissue trauma; Hyperkalemic familial periodicE
closure glaucoma; Tachycardia secondary toparalysis.S cardiac insufficiency or thyrotoxicosis; Myas-Use Cautiously in: Hyperparathyroidism; Car-

S thenia gravis.diac disease; Renal impairment.
Use Cautiously in: Geriatric patients or pa-Adverse Reactions/Side Effects tients of small stature (dosage reduction re-

Related to hyperphosphatemia, unless other-C quired); Prostatic hypertrophy; Chronic renal,
wise indicated CNS: confusion, listlessness, cardiac, or pulmonary disease; Patients whoO
weakness. CV: ARRHYTHMIAS, CARDIAC ARREST, ECG may have intra-abdominal infections; Geri: Ap-M changes (absent P waves, widening of the QRS pears on Beers list. Geriatric patients have in-
complex with biphasic curve), hypotension; hy-M creased sensitivity to anticholinergics; Pregnan-
perkalemia—ARRHYTHMIAS, ECG changes (pro- cy, lactation, or children (safety notO
longed PR interval, ST segment depression, tall- established).N tented T waves). GI: diarrhea, abdominal pain, Adverse Reactions/Side EffectsL nausea, vomiting. F and E: hyperkalemia, hy- CNS: confusion, dizziness, drowsiness, excite-perphosphatemia, hypocalcemia, hypomagne-Y ment. EENT: blurred vision, mydriasis, photo-
semia. Local: irritation at IV site, phlebitis. MS: phobia. CV: tachycardia, orthostatic hypoten-
hyperkalemia—muscle cramps; hypercalce- sion, palpitations. GI: constipation, dry mouth.U mia—tremors. Neuro: flaccid paralysis, heav- GU: urinary hesitancy, urinary retention. Derm:
iness of legs, paresthesias.S rash. Misc: decreased sweating.
Route/DosageE Route/Dosage

PO (Adults): 15 mg 3 times daily, 30 mg atD Monobasic Potassium Phosphate
bedtime.PO (Adults and Children >4 yr): 1 g (7.4 PO (Geriatric Patients, Patients with Mildmmol) in water 4 times daily.D Symptoms, or Small Stature): 7.5 mg 3–4PO (Children <4 yr): 200 mg (6.4 mmol) in times daily.R water 4 times daily. PO (Children): 0.375 mg/kg (10 mg/m2) 4U times daily.Potassium Phosphates

G PO (Adults and Children >4 yr): 1.45 g (8
S mmol) 4 times daily. prussian blue (insoluble)

PO (Children <4 yr): 200 mg (6.4 mmol) (prush-an bloo)
phosphorus 4 times daily. ferric (III) hexacyanoferrate (II),IV (Adults): 10 mmol phosphorus/day as an Radiogardaseinfusion.

ClassificationIV (Infants): 1.5–2 mmol phosphorus/day as
Therapeutic: antidotes, radiation pro-an infusion.
tectants
Pharmacologic: insoluble complex

propantheline Pregnancy Category C
(proe-pan-the-leen)
�Probanthel, Pro-Banthine Indications

Known/suspected internal contamination withClassification
thallium or radioactive cesium.Therapeutic: antiulcer agents

Pharmacologic: anticholinergics, antimus- Contraindications/Precautionscarinics
Contraindicated in: No known contraindi-
cations.Pregnancy Category C
Use Cautiously in: Hepatic impairment (�
biliary excretion may � effectiveness); � GIIndications
motility.Adjunctive therapy in the treatment of peptic ul-

cer disease. Unlabeled uses: Antisecretory or Adverse Reactions/Side Effects
antispasmodic agent. GI: constipation. F and E: hypokalemia.
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LRoute/Dosage Exercise Extreme Caution in: Concurrent
PO (Adults): 3 g three times daily continued protease inhibitor therapy. E
for a minimum of 30 days, with assessment of Adverse Reactions/Side Effects Sinternal radioactivity. If radioactivity has de-

CNS: dizziness, headache. Resp: hemoptysis.creased, dosage may be reduced to 1–2 g three SCV: hypertension. GI: PSEUDOMEMBRANOUS COLITIS,times daily.
anorexia, diarrhea, dyspepsia, increased liverPO (Children 2–12 yr): 1 g three times a day.
enzymes, nausea, vomiting. GU: hematuria, pro- C
teinuria, pyuria, urinary casts. Derm: acne, Opruritus, rash. Hemat: anemia, leukopenia,riboflavin (rye-boe-flay-vin)

Mlymphopenia, neutropenia, thrombocytosis.vitamin B2
MS: arthralgia. Misc: pain. MClassification
Route/DosageTherapeutic: vitamins O
Must be used in combination with other antitu-Pharmacologic: water soluble vitamins Nberculars.

Pregnancy Category A LPO (Adults): Intensive phase—600 mg twice
weekly (not less than 72 hr between doses) for YIndications 2 months; continuation phase—600 mg once

Treatment and prevention of riboflavin deficien- weekly for 4 months.
cy, which may be associated with poor nutrition- U
al status or chronic debilitating illnesses. Ssodium phosphateContraindications/Precautions EContraindicated in: No known contraindi- (soe-dee-um foss-fate)
cations. D

ClassificationUse Cautiously in: No known precautions. Therapeutic: mineral and electrolyte re-
Adverse Reactions/Side Effects placements/supplements DPharmacologic: phosphate supplementsGU: yellow discoloration of urine (large doses

Ronly).
Pregnancy Category C URoute/Dosage

GTreatment of Deficiency Indications
PO (Adults): 5–10 mg/day. Treatment and prevention of phosphate deple- S

tion in patients who are unable to ingest ade-
quate dietary phosphates.

rifapentine (rif-a-pen-teen)
Contraindications/PrecautionsPriftin
Contraindicated in: Hyperphosphatemia; Hy-

Classification pocalcemia; Severe renal impairment.
Therapeutic: agents for amyotrophic later- Use Cautiously in: Hyperparathyroidism; Car-
al sclerosis, antituberculars diac disease; Hypernatremia; Hypertension.
Pregnancy Category C Adverse Reactions/Side Effects

Related to hyperphosphatemia, unless other-
Indications wise indicated CNS: confusion, listlessness,
Treatment of pulmonary tuberculosis: Must be weakness. Resp: hypernatremia—shortness
used in combination with other agents. of breath. CV: ARRHYTHMIAS, CARDIAC ARREST, ECG

changes (absent P waves, widening of the QRSContraindications/Precautions
complex with biphasic curve), hypotension; hy-Contraindicated in: Hypersensitivity to rifa-
pernatremia—edema. GI: diarrhea, abdomi-pentine or other rifamycins (rifampin or rifa-
nal pain, nausea, vomiting. F and E: hyperkale-butin).
mia, hypernatremia, hyperphosphatemia,Use Cautiously in: History of liver disease;
hypocalcemia, hypomagnesemia. Local: irrita-Pregnancy, lactation, or children <12 yr (safety

not established) tion at IV site, phlebitis. MS: hypocalcemia—

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L tremors. Neuro: flaccid paralysis, heaviness of PO (Adults <60 kg): CCr 26–50 ml/min—
legs, paresthesias of extremities. 15 mg q 12 hr; CCr 10–25 ml/min—15 mg qE

24 hr.Route/DosageS
IV (Adults): 12–15 mM phosphorus/liter of

S parenteral nutrition.
succimer (sux-i-mer)IV (Neonates): 1.5–2 mM/kg/day (infused as
Chemetpart of parenteral nutrition).C
ClassificationO Therapeutic: antidotesstavudine (stav-yoo-deen) Pharmacologic: chelating agentsM d4T, Zerit, Zerit XR

M Pregnancy Category C
ClassificationO Therapeutic: antiretrovirals

IndicationsPharmacologic: nucleoside reverse tran-N
Treatment of lead poisoning in children withscriptase inhibitors

L blood lead levels >45 mcg/dl.
Pregnancy Category CY Contraindications/Precautions

Contraindicated in: Hypersensitivity or allergyIndications
to succimer; Lactation (should be discouragedHIV infection unresponsive or intolerant to con-U
during succimer therapy).ventional therapy.S Use Cautiously in: Renal failure (chelates areContraindications/PrecautionsE not dialyzable); Children (increased risk ofContraindicated in: Hypersensitivity.
bradyarrhythmias); Children with skeletal mus-D Use Cautiously in: Patients with a history of al-
cle myopathy (more prone to rare, but serious,cohol abuse; Patients with a history of liver dis-

ease or hepatic impairment; Renal impairment adverse reactions; Geriatric patients (use lower
D (dosage reduction and/or increased dosing in- doses to adjust for decreased renal, hepatic and

terval recommended if CCr <50 ml/min); Histo- cardiac function); Pregnancy or children <1 yrR
ry of peripheral neuropathy; Pregnancy or lacta- (safety not established).U tion (safety not established; breastfeeding

Adverse Reactions/Side Effectsshould be avoided by HIV-infected mothers be-G
CNS: dizziness, drowsiness, headache. EENT:cause of transmission of the virus in breast milk;S cloudy film in eye, otitis media, plugged ears,concurrent use with didanosine during preg-

nancy may increase the risk of fetal lactic ac- watery eyes. Resp: cough, nasal congestion,
idosis). rhinorrhea, sore throat. CV: arrhythmias. GI:

nausea, vomiting, abdominal cramps, anorexia,Adverse Reactions/Side Effects
diarrhea, elevated liver function tests, hemor-CNS: headache, insomnia, weakness. GI: HEPATIC

TOXICITY, PANCREATITIS, anorexia, diarrhea. F and rhoidal symptoms, metallic taste. GU: oliguria,
E: LACTIC ACIDOSIS. Hemat: anemia. MS: proteinuria, voiding difficulty. Derm: mucocu-
arthralgia, myalgia. Neuro: peripheral neurop- taneous eruptions, pruritus, rashes. Hemat: eo-
athy. sinophilia, thrombocytosis. MS: back, rib, flank

pain, leg pain. Neuro: paresthesia, sensorimo-Route/Dosage
PO (Adults ≤60 kg): 40 mg twice daily or 100 tor neuropathy. Misc: chills, fever, flu-like syn-
mg once daily as XR capsules. drome, moniliasis.
PO (Adults <60 kg): 30 mg twice daily or 75 Route/Dosagemg once daily as XR capsules.

PO (Adults and Children): 10 mg/kg (350PO (Children at least 14 days old and <30
mg/m2) q 8 hr for 5 days, then reduce to 10 mg/kg): 1 mg/kg every 12 hr (not to exceed 40 mg
kg (350 mg/m2) q 12 hr for 2 more wk. Repeat-q 12 hr).
ed courses should follow a 2-wk rest period.PO (Infants birth–13 days): 0.5 mg/kg every

12 hr.
Renal Impairment temozolomidePO (Adults ≤60 kg): CCr 26–50 ml/min—

(te-mo-zole-oh-mide)20 mg q 12 hr; CCr 10–25 ml/min—20 mg q
24 hr. Temodar
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L
Classification thiethylperazine ETherapeutic: antineoplastics (thye-eth-il-per-a-zeen)
Pharmacologic: alkylating agents SNorzine, Torecan

SPregnancy Category D Classification
Therapeutic: antiemetics

Indications Pharmacologic: phenothiazines CRefractory anaplastic astrocytoma progressing
Pregnancy Category UK Odespite treatment with a nitrosurea and procar-

bazine. Glioblastoma multiforme (with or after MIndicationsradiation). MManagement of nausea and vomiting.
Contraindications/Precautions OContraindications/PrecautionsContraindicated in: Hypersensitivity to temo-

Contraindicated in: Hypersensitivity; Hyper- Nzolomide or dacarbazine (DTIC); OB: Pregnan-
sensitivity to bisulfites (IM); Hypersensitivity tocy or lactation. Laspirin or tartrazine (tablets); Cross-sensitivityUse Cautiously in: Severe hepatic or renal im- with other phenothiazines may occur; Angle- Ypairment; Geri: Geriatric patients and women closure glaucoma; Bone marrow depression;

(� risk of myelosuppression); Active infection; Severe liver or cardiovascular disease; Preg-
Decreased bone marrow reserve; Other chronic Unancy.
debilitating illness; OB: Patients with childbear- Use Cautiously in: Geriatric or debilitated pa- Sing potential; Pedi: Children (safety not estab- tients (dosage reduction recommended); Dia- Elished). betes mellitus; Respiratory disease; Prostatic hy-

Dperplasia; CNS tumors; Epilepsy; IntestinalAdverse Reactions/Side Effects
obstruction; Children <12 yr or lactation (safetyCNS: SEIZURES, fatigue, headache, abnormal
not established).coordination, anxiety, depression, dizziness, D

drowsiness, mental status changes, weakness. Adverse Reactions/Side Effects
REENT: abnormal vision, diplopia. Resp: cough. CNS: NEUROLEPTIC MALIGNANT SYNDROME, sedation, ce-

rebral vascular spasm, extrapyramidal reac-CV: peripheral edema. GI: nausea, vomiting, U
tions, headache, restlessness, tardive dyskine-abdominal pain, anorexia, constipation, diar- Gsia. EENT: dry eyes, blurred vision, lensrhea, dysphagia. Derm: pruritus, rash. Endo:

Sopacities, tinnitus. CV: hypotension (followingadrenal hypercorticism. Hemat: leukopenia,
IM use), peripheral edema. GI: constipation,thrombocytopenia, anemia. Metab: increased
dry mouth, altered taste, anorexia, drug-in-weight. MS: abnormal gait, back pain. Neuro:
duced hepatitis, ileus. GU: urinary retention.hemiparesis, myalgia. Misc: breast pain (wom-
Derm: photosensitivity, pigment changes,en), fever, secondary malignancies (rare).
rashes. Endo: galactorrhea. Hemat: AGRANULOCY-

Route/Dosage TOSIS, leukopenia. Metab: hyperthermia. Neu-
PO (Adults): Anaplastic astrocytoma—150 ro: trigeminal neuralgia. Misc: allergic reac-
mg/m2/day for 5 consecutive days of each 28- tions.
day treatment cycle; doses adjusted on the basis

Route/Dosageof blood counts; Glioblastoma multiforme—
PO, IM (Adults): 10 mg 1–3 times daily.75 mg/m2/day for 42 consecutive days concur-

rently with radiation initially, then starting 4 wk
after last dose, maintenance dose of 150 mg/m2/ tiludronate (tye-loo-droe-nate)
day for 5 consecutive days of one 28-day treat- Skelid
ment cycle then 200 mg/m2 for 5 consecutive

Classificationdays of each 28-day treatment cycle for 5 cycles;
Therapeutic: bone resorption inhibitorsdoses adjusted on the basis of blood counts.
Pharmacologic: biphosphonatesConcurrent prophylaxis against Pneumocystis

carnii pneumonia is required during first 42 Pregnancy Category C
days of regimen.

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L Indications events, myocardial infarction, and stroke, espe-
Management of Paget’s disease of the bone in cially with prolonged use); Severe renal, or he-E
patients with: Serum alkaline phosphatase ≤2 patic disease; History of ulcer disease; SevereS times the upper limit of normal, Symptoms, Risk hepatic or renal impairment (dosage reduction

S for complications. recommended); Geri: Geriatric patients (�
risk of GI bleeding; OB, Pedi: Pregnancy andContraindications/Precautions
lactation (safety not established; avoid use dur-Contraindicated in: Hypersensitivity; SevereC ing 2nd and 3rd trimesters).renal impairment (CCr <30 ml/min).O Use Cautiously in: Pregnancy, lactation, or Adverse Reactions/Side Effects

children <18 yr (safety not established).M CNS: dizziness, headache, drowsiness, mental
depression, sleep disturbances. EENT: tinnitus,M Adverse Reactions/Side Effects
visual disturbances. CV: edema, hypertension.CNS: anxiety, drowsiness, fatigue, insomnia,O GI: DRUG-INDUCED HEPATITIS, GI BLEEDING, diarrhea,nervousness, syncope, vertigo, weakness.
discomfort, dyspepsia, nausea, vomiting, consti-N EENT: cataracts, conjunctivitis, glaucoma,
pation, flatulence. GU: renal failure. Derm: EX-pharyngitis, rhinitis, sinusitis. Resp: bronchitis.L
FOLIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXICCV: chest pain, dependent edema, hyperten-Y EPIDERMAL NECROLYSIS, rashes. Hemat: prolongedsion, peripheral edema. GI: abdominal pain,
bleeding time. MS: muscle weakness. Misc: al-anorexia, constipation, diarrhea, dry mouth,
lergic reactions including ANAPHYLAXIS.dysphagia, esophageal ulcer, esophagitis, flatu-U

lence, gastric ulcer, gastritis, nausea, tooth dis- Route/DosageS
order, vomiting. GU: urinary tract infection. PO (Adults): 400 mg 3 times daily initially, fol-

E Derm: flushing, increased sweating, pruritus, lowed by maintenance dose of 600–1800 mg/
rash, skin disorder. Endo: hyperparathyroid- day in 3–4 divided doses (not to exceed 2000D
ism. F and E: hypocalcemia. MS: arthrosis, in- mg/day).
voluntary muscle contractions, pathological PO (Children >2 yr): 20 mg/kg/day in 3–4 di-

D fractures. Neuro: paresthesia. Misc: infection. vided doses initially, followed by maintenance
dose of 15–30 mg/kg/day in 3–4 divided doses.R Route/Dosage

PO (Adults): 400 mg/day taken with 8 oz ofU
plain water only, for 3 mo. toremifene (tore-em-i-feen)G

FarestonS
tolmetin (tole-met-in) Classification
Tolectin, Tolectin DS, �Novo-Tol- Therapeutic: antineoplastics

Pharmacologic: antiestrogensmetin
Classification Pregnancy Category D
Therapeutic: antirheumatics, nonsteroidal
anti-inflammatory agents Indications

Management of metastatic breast cancer inPregnancy Category UK
postmenopausal women with estrogen recep-
tor–positive or unknown tumors.Indications

Management of inflammatory disorders includ- Contraindications/Precautions
ing: Rheumatoid arthritis, Juvenile rheumatoid Contraindicated in: Hypersensitivity; Preg-
arthritis, Osteoarthritis. nancy or lactation; History of thromboembolic

disease.Contraindications/Precautions
Use Cautiously in: Bone metastases (in-Contraindicated in: Hypersensitivity; Cross-
creased risk of hypercalcemia); Pre-existing en-sensitivity may exist with other NSAIDs, includ-
dometrial hyperplasia (long-term treatmenting aspirin; Active GI bleeding or ulcer disease;
should be avoided).Peri-operative pain from coronary artery bypass

graft (CABG) surgery. Adverse Reactions/Side Effects
Use Cautiously in: Cardiovascular disease or CNS: depression, dizziness, headache, lethargy.
risk factors for cardiovascular disease (may � EENT: blurred vision, cataracts, corneal kera-
risk of serious cardiovascular thrombotic topathy, dry eyes, glaucoma. CV: CHF, MI, PULMO-
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LRoute/DosageNARY EMBOLISM, angina, arrhythmias, edema,
PO (Adults): Psychoses—2–5 mg 1–2 timesthrombophlebitis. GI: nausea, elevated liver en- E
daily (up to 40 mg/day). Anxiety—1–2 mg bidzymes, vomiting. GU: vaginal discharge, vaginal S(not to exceed 6 mg/day or treatment longerbleeding. Derm: sweating. F and E: hypercal-

Sthan 12 wk).cemia. Hemat: anemia. Misc: hot flashes, tu-
PO (Children 6–12 yr): 1 mg once or twicemor flare.
daily (up to 15 mg/day).Route/Dosage CIM (Adults): 1–2 mg q 4–6 hr (up to 10 mg/PO (Adults): 60 mg once daily.
day). O
IM (Children): 1 mg once or twice daily. M

trifluoperazine M(trye-floo-oh-pair-a-zeen) trihexyphenidyl O�Apo-Trifluoperazine, �Novo- (trye-hex-ee-fen-i-dill)Flurazine, �PMS-Trifluoperazine, N
�Apo-Trihex, Artane, �PMS-Tri-

�Solazine, Stelazine, �Terfluzine Lhexyphenidyl, Trihexane, Trihexy
Classification YClassificationTherapeutic: antipsychotics (conventional)

Therapeutic: antiparkinson agentsPharmacologic: phenothiazines
Pharmacologic: anticholinergics U

Pregnancy Category C
Pregnancy Category C S

Indications EIndicationsSchizpophrenia, nonpsychotic anxiety. Consid- DAdjunct in the management of parkinsonian syn-ered second-line treatment after failure with
drome of many causes, including drug-inducedatypical antipsychotics. Unlabeled uses: Other
parkinsonism.psychotic disorders; bipolar disorder. D
Contraindications/PrecautionsContraindications/Precautions RContraindicated in: Hypersensitivity; Angle-Contraindicated in: Hypersensitivity; Cross-
closure glaucoma; Acute hemorrhage; Tachy- Usensitivity with other phenothiazines may exist;
cardia secondary to cardiac insufficiency; Thy- GHypersensitivity to bisulfites (oral concentrate
rotoxicosis; Known alcohol intolerance (elixironly); Angle-closure glaucoma; Bone marrow Sonly).depression; Severe liver or cardiovascular dis-
Use Cautiously in: Geriatric and very youngease; Lactation: Discontinue drug or bottle feed.
patients (increased risk of adverse reactions);Use Cautiously in: Geriatric or debilitated pa-
Intestinal obstruction or infection; Prostatic hy-tients (dosage reduction recommended); Preg-
perplasia; Chronic renal, hepatic, pulmonary,nancy or lactation (safety not established; may
or cardiac disease; Pregnancy, lactation, or chil-cause adverse effects in the newborn); Diabetes
dren (safety not established).mellitus; Respiratory disease; Prostatic hyper-
Adverse Reactions/Side Effectsplasia; CNS tumors; Epilepsy; Intestinal ob-
CNS: dizziness, nervousness, confusion, drows-struction.
iness, headache, psychoses, weakness. EENT:Adverse Reactions/Side Effects
blurred vision, mydriasis. CV: orthostatic hypo-CNS: NEUROLEPTIC MALIGNANT SYNDROME, extrapyra-
tension, tachycardia. GI: dry mouth, nausea,midal reactions, sedation, tardive dyskinesia.
constipation, vomiting. GU: urinary hesitancy,EENT: dry eyes, blurred vision, lens opacities.
urinary retention. Derm: decreased sweating.CV: hypotension, tachycardia. GI: constipation,
Route/Dosageanorexia, dry mouth, hepatitis, ileus. GU: uri-
PO (Adults): 1–2 mg/day initially; increase bynary retention, priapism. Derm: photosensitivi-
2 mg q 3–5 days. Usual maintenance dose is 6–ty, pigment changes, rashes. Endo: galactor-
10 mg/day in 3 divided doses (up to 15 mg/rhea, amenorrhea. Hemat: AGRANULOCYTOSIS,
day). Extended-release (Artane Sequels) prepa-leukopenia. Metab: hyperthermia. Misc: aller-

gic reactions. rations may be given q 12 hr after daily dose has

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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L been determined using conventional tablets or Use Cautiously in: Moderate/severe hepatic
liquid. impairment; Pregnancy, lactation or childrenE

(safety not established).S
Adverse Reactions/Side Effectstriptorelin (trip-to-rel-in)S CNS: headache, weakness. EENT: visual distur-Trelstar Depot bances, cataracts, conjunctivitis/conjunctival

Classification injection, dry eyes, ocular itching, severe visionC
Therapeutic: antineoplastics loss, subconjunctival/subretinal/vitreous hem-O Pharmacologic: hormones orrhage. Derm: photosensitivity. Local: injec-

M tion site reactions including extravasation andPregnancy Category X
rashes. MS: back pain (during infusion). Misc:M
fever, flu-like syndrome.IndicationsO
Route/DosagePalliative treatment of advanced prostate cancerN IV (Adults): 6 mg/m2 infused over 10 min, fol-when orchiectomy or estrogen administration
lowed by appropriate laser light delivery initiat-L are contraindicated or unacceptable.
ed 15 min after the start of the infusion.Y Contraindications/Precautions

Contraindicated in: Hypersensitivity to trip-
torelin or similar agents; Pregnancy, lactation, zileuton (zye-loo-ton)U or children. Zyflo, Zyflo CR
Use Cautiously in: Metastatic vertebral lesionsS

Classificationand/or upper or lower urinary tract obstructionE Therapeutic: bronchodilators(symptoms may transiently worsen following
Pharmacologic: leukotriene antagonistsD initiation of therapy); Renal or hepatic impair-

ment (may need dosage adjustment). Pregnancy Category C
Adverse Reactions/Side EffectsD
CNS: dizziness, emotional lability, fatigue, head- IndicationsR ache, insomnia. CV: hypertension. GI: diarrhea, Long-term control agent in the management ofU vomiting. GU: erectile dysfunction, urinary re- asthma.
tention, urinary tract infection. Derm: pruritus.G Contraindications/PrecautionsHemat: anemia. Local: injection site pain. MS:

S Contraindicated in: Hypersensitivity; Activemusculoskeletal pain. Misc: allergic reactions
liver disease or transaminases ≤3 times upperincluding ANAPHYLAXIS and ANGIOEDEMA.
limit of normal.

Route/Dosage Use Cautiously in: Acute attacks of asthma;
IM (Adults): 3.75 mg monthly. History of liver disease or alcohol consumption;

OB, Pedi: Pregnancy, lactation, or children <12
yr (safety not established).verteporfin (ver-te-por-fin)
Adverse Reactions/Side EffectsVisudyne
CNS: headache, dizziness, insomnia, malaise,

Classification nervousness, somnolence, weakness. EENT:Therapeutic: none assigned
conjunctivitis. CV: chest pain. GI: abdominalPharmacologic: photodynamic agents
pain, constipation, dyspepsia, flatulence, in-
creased liver enzymes, nausea, vomiting. GU:Pregnancy Category C
urinary tract infection, vaginitis. Derm:
pruritus. MS: arthralgia, myalgia, neck pain.Indications
Neuro: hypertonia. Misc: fever, lymphadenop-Treatment of age-related macular degeneration
athy.in patients with predominantly classic subfoveal

choroidal neovascularization. Route/Dosage
PO (Adults and Children ≤12 yr): 600 mg 4Contraindications/Precautions
times daily or two 600-mg extended releaseContraindicated in: Hypersensitivity; Por-

phyria; Exposure to direct sunlight. tablets twice daily.
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Natural/Herbal Products A

T
U
RThe following monographs introduce some commonly used natural products. Because the
Aamounts of active ingredients in these agents are not standardized or currently subject to FDA

guidelines for medicines, Davis’s Drug Guide for Nurses, although respectful of patients’ right to L
choose from a variety of therapeutic options, does not endorse their routine use unless super- /vised by a knowledgeable health care professional. Users should take into account the possibility

Hof adverse reactions and interactions and consider the relative lack of data supporting wide-
spread use of these products. Doses are poorly standardized, and individuals are advised to read E
package labels carefully to ensure safe and efficacious use. R

BInteractionsarnica (ar-ni-cuh) Natural Product-Drug: Alcohol-containing A
preparations may interact with disulfuram andOther Name(s): Lmetronidazole. Potential for reduced effec-leopard’s bane, mountain tobac-
tiveness of antihypertensives has been noted.co, mountain snuff, wolf’s bane
May potentiate the effects of anticoagulants PClassification and antiplatelet agents, increasing the risk of

Therapeutic: anti-infectives Rbleeding.
ORoute/Commonly Used DosesCommon Uses DTopical (Adults): Topical—rub or massageTopical treatment of insect bites, bruises, acne,

arnica tincture, cream or gel onto injured area,boils, sprains, muscle, and joint pain. U
only if skin isn’t broken; compress—dilute 1Action Ctablespoon of arnica tincture in 1/2 L water. WetPolysaccarides in arnica may produce a slight Ta gauze pad with solution and apply to affectedanti-inflammatory and analgesic effect. Some
area for 15 minutes. For use in poultices, diluteantibacterial effects are seen, in addition to a S
tincture 3 to 10 times with water.counterirritant effect, which may aid in wound

healing. Availability
Cream, tincture, salve, ointment, gel andPharmacokinetics
oilOTC; Topical (preparations should con-Absorption: Systemic absorption may occur

following topical application to broken skin. tain not more than 20-25% arnica tincture
Distribution: Unknown. or 15% arnica oil)OTC; Homeopathic prepa-
Metabolism and Excretion: Unknown. rationsOTC.
Half-life: Unknown.

NURSING IMPLICATIONSTIME/ACTION PROFILE

AssessmentROUTE ONSET PEAK DURATION
● Inspect skin for breaks prior to application totopical unknown unknown unknown

ensure arnica is applied only to an intact sur-
face. Note the size, character, and location ofContraindications/Precautions
affected area prior to application of arnica.Contraindicated in: Not for oral use (except

in highly diluted homeopathic preparations); ● After application, assess the affected area for
Do not apply to open wounds; Arnica allergy; signs of allergic response.
Avoid use on broken skin; Infectious or inflam- ● Toxicity and Overdose: Systemic absorp-
matory GI conditions. tion may result in nausea, vomiting, organ

damage, hypertension, cardiotoxicity, ar-Adverse Reactions/Side Effects
rhythmias, muscular weakness, collapse, ver-Derm: edematous dermatitis with pustules
tigo, renal dysfunction, coma and death. If(chronic treatment of damaged skin), eczema
ingested orally, induce emesis and gastric la-(prolonged use). Misc: local allergic reactions.

1297
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1298 NATURAL/HERBAL PRODUCTS

N vage to remove undigested contents. Support- Classification
ive care may be necessary. Do not take orallyA Therapeutic: none assigned
or apply to nonintact skin to avoid systemic Do not confuse black cohosh with blue orT
absorption. white cohoshU Potential Nursing Diagnosis

R Common UsesAcute pain (Indications)
Management of menopausal symptoms. Pre-A Implementation menstrual discomfort. Dysmenorrhea. Mild

● Clean skin with a nonalcohol containingL sedative.
cleanser prior to applying arnica. Apply topi-/ Actioncally to affected area, or site of injury ensur-

Therapeutic effects are produced by glycosidesH ing skin is intact.
isolated from the fresh or dried rhizome with at-E ● Do not take orally or apply to an open wound
tached roots. Mechanism of action is unclear.because of potential for systemic absorptionR Therapeutic Effects: May decrease symptoms

with toxicity. of menopause, including hot flashes, sweating,B
● Avoid prolonged topical use because of po- sleep disturbance, and anxiety. Has no effect onA tential for allergic hypersensitiviy reaction. vaginal epithelium. Black cohosh use may be

L unsafe in women with a history of breast cancer,Patient/Family Teaching
as it may increase the risk of metastasis.● Teach patients to inspect the affected area for

breaks in the skin and not to apply arnica to PharmacokineticsP
any areas where the skin is broken. Absorption: Unknown.

R ● Warn patients that use on nonintact skin and Distribution: Unknown.
oral ingestion may cause life-threatening tox- Metabolism and Excretion: Unknown.O

Half-life: Unknown.icity.D
● Inform patients that although the German TIME/ACTION PROFILEU Commission E has found this herbal supple-

ment to be an effective anti-inflammatory, an- ROUTE ONSET PEAK DURATIONC
algesic and antibacterial agent, FDA has clas- PO unknown unknown unknownT
sified arnica as an unsafe herb.

S Contraindications/Precautions● Advise patients that arnica should only be
Contraindicated in: Pregnancy and lactation.used for short period of time in the treatment
Use Cautiously in: Not studied in combinationof minor aches and pains associated with lo-
with hormonal therapies; Not studied in patientscal muscle, joint or skin pain. Prolonged use
with hormone-dependent cancers (e.g., breast,may cause allergic/hypersensitivity reactions
endometrial, ovarian cancer); Longer than 6to develop.
mo use; Alcohol containing preparations should

● Instruct patients taking antihypertensive be used cautiously in patients with known in-agents to avoid concurrent use of arnica. tolerance or liver disease.
Evaluation Adverse Reactions/Side Effects
● Relief of, or improvement in, minor aches Neuro: SEIZURES (in combination with evening

and pains associated with muscle or joint ov- primrose and chasteberry), headache, diz-
eruse, or sprains and/or local skin irritation ziness. GI: GI upset. Derm: rash. Misc: weight
from insect bites, bruises, boils, or acne. gain, cramping.

Interactions
Natural Product-Drug: Unknown effectsblack cohosh
when combined with hormone replacement(blak coe-hosh) therapy and antiestrogens (e.g., tamoxifen).
Concurrent use with hepatotoxic drugs mayOther Name(s):
increase the risk of liver damage. Alcohol-con-baneberry, black snakeroot, bug-
taining preparations may interact with disulfi-bane, phytoestrogen, rattle root,
ram and metronidazole. May decrease the cy-rattleweed, rattle top, squawroot
totoxic effects of cisplatin. May precipitate

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Nhypotension when used in combination with an- ● If nausea becomes a problem, advise patients
tihypertensives. to take herbal supplement on a full stomach. A

● Advise patient that this herbal supplementRoute/Commonly Used Doses T
should not be taken with other estrogen re-PO (Adults): Tablets (Remifemin®)—20 Uplacements without seeking the advice of hermg bid. Liquid extract—0.3–2 ml bid-tid.
health care provider. RTincture—2–4 ml bid–tid. Dried rhizome—

● Emphasize the importance of continued med-0.3–2 g tid. Do not use for more than 6 mo. A
ical supervision for Pap smears, mammo-Availability Lgrams, pelvic examinations, and blood pres-Alone or in combination with other herbal sure monitoring at the intervals indicated by /medicinalsOTC; TabletsOTC (Remifemin® 20
health care provider. Hmg [best studied black cohosh product]);

EvaluationLiquid extractOTC (1:1 in 90% alcohol); E
● Resolution of menopausal vasomotorTinctureOTC (1:10 in 60% alcohol); Dried

Rsymptoms.rhizome.
B

NURSING IMPLICATIONS Achondroitin (konn-droy-tinn)
Assessment L

Other Name(s):● Assess frequency and severity of menopausal
chondroitin polysulfate, CPS, CDSsymptoms.

● Monitor blood pressure for patients on anti- PClassification
hypertensive drugs because it may increase Therapeutic: nonopioid analgesics R
effects of drugs and cause hypotension.

O
● Assess for nausea and vomiting. Common Uses
● Assess for history of seizures, liver disease, DOsteoarthritis. Ischemic heart disease. Hyperli-

and alcohol intake. pidemia. Osteoporosis. Topically, in combina- U
● Assess patients with irregular periods for tion with sodium hyaluronate, in the eye as a Cpregnancy prior to taking this drug because surgical aid in cataract extraction or lens im-large doses of black cohosh may induce a Tplantation, and to lubricate dry eyes.miscarriage. SActionPotential Nursing Diagnosis

May serve as a building block of articular carti-Sleep deprivation (Indications)
lage. May protect cartilage against degradation.

Implementation May have antiatherogenic properties. Thera-
● Administration with food may help to mini- peutic Effects: Improvement in osteoarthritis

mize nausea. symptoms.
Patient/Family Teaching Pharmacokinetics
● Instruct patient that this herbal supplement Absorption: Unknown.

should not be taken if pregnant because it Distribution: Unknown.
may induce a miscarriage. Metabolism and Excretion: Unknown.

● Tell patient that if she suspects she is preg- Half-life: Unknown.nant to stop taking the medication and to con-
tact her healthcare provider. TIME/ACTION PROFILE

● May potentiate antihypertensive drugs with
ROUTE ONSET PEAK DURATIONconsequent hypotension. Warn patients on

antihypertensive drugs not to take this herbal PO unknown unknown unknown
supplement without consulting their health

Contraindications/Precautionscare provider.
Contraindicated in: Pregnancy and lactation.● Patients with seizures, liver dysfunction, ex-
Use Cautiously in: Asthma (may exacerbatecessive alcohol intake, cancer, or other medi-
symptoms); Clotting disorders (may increasecal problems should be advised to consult
risk of bleeding); Prostate cancer (may in-their health care provider prior to initiating

self-therapy with this herb. crease risk of metastasis or recurrence).

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Adverse Reactions/Side Effects Patient/Family Teaching
GI: heartburn, nausea, diarrhea. Hemat: ● Advise patients that this herbal supplement isA
bleeding (antiplatelet effect). Misc: allergic re- usually taken with glucosamine.T actions, edema, hair loss. ● Caution patients who take aspirin or NSAIDs

U or other nonprescription medications not toInteractions
take this herbal supplement without confer-R Natural Product-Drug: Use of chondroitin
ring with their health care provider.with anticoagulant and antiplatelet drugs,A

● Warn women taking this herbal supplementthrombolytics, NSAIDs, some cephalospo-
L to stop it if they suspect they are pregnant,rins, and valproates may increase risk of

and not to use it if they are breast feeding.bleeding. Herbs with anticoagulant or anti-/
● Instruct patients that this medication worksplatelet properties may increase bleedingH

by building up cartilage and that this requiresrisk when combined with chondroitin, in-
E cluding: anise, arnica, chamomile, clove, that the medication be taken consistently over

dong quai, fenugreek, feverfew, ginger, a period of time. It is not recommended as aR
ginkgo, Panax ginseng, licorice, and supplemental pain medication.B
others. EvaluationA Route/Commonly Used Doses ● Improvement in pain and range of motion.L PO (Adults): Osteoarthritis—200–400 mg ● Reduced need for supplemental or break-
2–3 times daily or 1000–1200 mg once daily. through pain medication.
Prevention of recurrent myocardial infarc-P tion—10 grams daily in 3 divided doses for 3 Crataegus Species, see hawthorn.R months.
IM: (Adults): Osteoarthritis—50 mg twiceO
weekly for 8 weeks every 4 months.D dong quai (don kwi)
AvailabilityU Other Name(s):TabletsOTC; CapsulesOTC; Injection (not

Angelica sinensis, Chinese Angeli-C available in US); Ophthalmic Drops Rx in
ca, Dang Gui, Danggui, Dong Qua,combination with sodium hyaluronateT Ligustilides, Phytoestrogen, Ra-(Viscoat).

S dix angelicae gigantis, Tang Kuei,
NURSING IMPLICATIONS Tan Kue Bai Zhi
Assessment Classification

Therapeutic: none assigned● Evaluate drug profile before starting therapy
with this herbal supplement. If the patient is
taking anticoagulants or antiplatelet drugs, Common Uses
avoid use of this herb. Menstrual cramps, menstrual irregularity,

● Monitor pain (type, location and intensity) menopausal symptoms. Various uses as a blood
and range of motion on an ongoing basis as purifier. Topically in combination with other in-
an indicator of drug efficacy. gredients for premature ejaculation.

● Evaluate gastric discomfort and instruct pa-
Actiontient to seek out the advice of a health care
May have vasodilating and antispasmodic prop-provider if persistent gastric discomfort
erties. Binds to estrogen receptors. Therapeu-occurs.
tic Effects: Improved ejaculatory latency.● Assess for signs of bleeding and discontinue

herbal supplement promptly and seek out Pharmacokinetics
healthcare professional for follow up. Absorption: Unknown.

Distribution: Unknown.Potential Nursing Diagnosis
Metabolism and Excretion: Unknown.Acute pain (Indications)

Impaired physical mobility (Indications) Half-life: Unknown.

Implementation
● Take with food.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NImplementationTIME/ACTION PROFILE
● Take with meals. A

ROUTE ONSET PEAK DURATION Patient/Family Teaching T
PO unknown unknown unknown

● Warn patients not to take this medication if Upregnant or breastfeeding.Contraindications/Precautions R● Inform patients to avoid use of aspirin or oth-Contraindicated in: Pregnancy and lactation.
er NSAIDs concurrently because of the risk of AUse Cautiously in: Hormone sensitive cancers
bleeding.and conditions (may exacerbate effects or stim- L

● Notify patients that there are no studies sup-ulate growth of cancer cells).
porting the use of this herbal supplement for /

Adverse Reactions/Side Effects treatment of menopausal symptoms. HDerm: photosensitivity. Misc: Some constitu- ● Tell patients to consult their health care pro-
Eents are carcinogenic and mutagenic. vider if taking prescription medications be-

fore taking Dong Quai. RInteractions
● Discontinue the herbal supplement if diar-Natural Product-Drug: Alcohol -containing B

rhea or excessive bleeding occurs and con-preparations may interact with disulfiram and Atact a health care provider if symptoms do notmetronidazole. Use of dong quai with antico-
resolve. Lagulant and antiplatelet drugs, thrombolyt-

● Instruct patients that photosensitivity may oc-ics, NSAIDs, some cephalosporins, and
cur and to wear sun screen and protectivevalproates may increase risk of bleeding. Pclothing if sun exposure is anticipated.Herbs with antiplatelet or anticoagulant

properties may increase bleeding risk REvaluation
when combined with dong quai including: ● Reduction in menstrual pain and cramping O
angelica, clove, danshen, garlic, ginger, and regular periods with normal flow.

Dginkgo, panax ginseng, and willow.
URoute/Commonly Used Doses echinacea (EchinaceaPO (Adults): Bulk herb—3–4.5 g per day in CPurpurea) (ek-i-nay-sha)divided doses with meals; extract—1 ml (20– T

40 drops) three times daily. Other Name(s): SAmerican coneflower, blackAvailability
sampson, black susans, brauneriaBulk herbOTC; ExtractOTC.
angustifolia, kansas snakeroot,

NURSING IMPLICATIONS purple coneflower, red sunflower,
rudbeckia, sampson root, scurvyAssessment root

● Assess pain and menstrual patterns prior to
and following menstrual cycle to determine Classification

Therapeutic: anti-infectives, antipyreticseffectiveness of this herbal supplement.
● Assess for pregnancy prior to recommending

use of the herbal supplement and warn wom- Common Uses
en not to take this herb if pregnancy is sus- Bacterial and viral infections. Prevention and
pected. treatment of colds, coughs, flu, and bronchitis.

● Assess for history of hormone sensitive can- Fevers. Wounds and burns. Inflammation of the
cers or conditions and warn against use. mouth and pharynx. Urinary tract infections.

● Assess medication profile including prescrip- Yeast infections.
tion and over the counter use of products Action
such as aspirin and ibuprofen based products Medicinal parts derived from the roots, leaves,
to treat menstrual pain. or whole plant of perennial herb (Echinacea).

Potential Nursing Diagnosis Echinacea purpurea herba has been reported
Acute pain (Indications) to promote wound healing, which may be due to
Deficient knowledge, related to medication reg- an increase in white blood cells, spleen cells,
imen (Patient/Family Teaching) and increased activity of granulocytes, as well as

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N an increase in helper T cells and cytokines. E. after 10 min, 1 cup 5–6 times daily on the first
purpurea radix has been shown to have anti- day, titrating down to 1 cup daily over the next 5A
bacterial, antiviral, anti-inflammatory, and im- days. Echinacea purpuren herb juice—6-9T mune-modulating effects. Therapeutic Ef- ml/day. Liquid—20 drops every 2 hr for the
fects: Resolution respiratory and urinary tractU first day of symptoms, then 3 times daily for up
infections. Decreased duration and intensity of to 10 days.R
common cold. Improved wound healing. Stimu- Topical: (Adults): Ointment, lotion, tinc-A lates phagocytosis; inhibits action of hyaluroni- ture used externally—1.5–7.5 ml tincture, 2–
dase (secreted by bacteria), which helps bacte-L 5 g dried root.
ria gain access to healthy cells. Externally, has/ Availabilityantifungal and bacteriostatic properties.

CapsulesOTC: 300 mg. Tablets OTC: 6.78 mg ofH Pharmacokinetics crude extract. Dried RootOTC: The dried root
Absorption: Unknown.E can be steeped and strained in boiling water and
Distribution: Unknown. taken as a tea. Liquid extractOTC: 1:1 in 45% al-R
Metabolism and Excretion: Unknown. cohol. TinctureOTC: 1:5 in 45% alcohol. Blend-B Half-life: Unknown. ed teasOTC; Echinacea purpuren herb

A TIME/ACTION PROFILE juiceOTC.
L ROUTE ONSET PEAK DURATION NURSING IMPLICATIONS

PO unknown unknown unknown
AssessmentP

Contraindications/Precautions ● Assess wound for size, appearance, and
R Contraindicated in: Multiple sclerosis, leuko- drainage prior to the start of and periodically

sis, collagenoses, AIDS, tuberculosis, auto-im- during therapy.O
mune diseases; Hypersensitivity and cross-sen- ● Assess frequency of common mild illnessesD sitivity in patients allergic to plants in (such as a cold) in response to use of this

U Asteraceae/Compositae plant family (daisies, herb.
chrysanthemums, marigolds, etc.); PregnancyC Potential Nursing Diagnosisand lactation.

Impaired skin integrity (Indications)T Use Cautiously in: Diabetes; Tinctures should
be used cautiously in alcoholics or patients with ImplementationS
liver disease; Do not take longer than 8 wk— ● Tinctures may contain significant concentra-
may suppress immune function. tions of alcohol and may not be suitable for

children, alcoholics, patients with liver dis-Adverse Reactions/Side Effects
ease, or those taking disulfiram, metronida-CNS: dizziness, fatigue, headache, somnolence.
zole, some cephalosporins, or sulfonylureaEENT: tingling sensation on tongue, sore throat.
oral antidiabetic agents.GI: nausea, vomiting, heartburn, constipation,

● Prolonged use of this agent may cause over-abdominal pain, diarrhea. Derm: allergic reac-
stimulation of the immune system, and usetion, rash (more common in children). Misc:
beyond 8 wk is not recommended. Therapy offever.
10–14 days is usually considered sufficient.Interactions

● May be taken without regard to food.Natural Product-Drug: May possibly interfere
with immunosuppressants because of its im- Patient/Family Teaching
munostimulant activity. Anabolic steroids, ● Herb is more effective for treatment than pre-
methotrexate, or ketoconazole may interact vention of colds. Take at first sign of
with echinacea. May increase midazolam symptoms.
availability. ● Advise patient to seek immediate treatment

for an illness that does not improve after tak-Route/Commonly Used Doses
ing this herb.PO (Adults): Tablets -6.78 mg tablets, take 2

● Instruct patient that the usual course of thera-tabs 3 times daily. Fluid extract—1–2 ml tid;
py is 10–14 days and 8 wk is the maximum.solid form (6.5:1)—150–300 mg tid. Should

● Inform patient that use of this herb is not rec-not be used for more than 8 wk at a time. Tea—
1/2 tsp comminuted drug, steeped and strained ommended in severe illnesses (e.g., AIDS, tu-

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



NATURAL/HERBAL PRODUCTS 1303

Nberculosis) or autoimmune diseases (e.g., TIME/ACTION PROFILE
multiple sclerosis, collagen diseases, etc.) A

ROUTE ONSET PEAK DURATION
● Caution patient that prolonged use of this T

PO 2–4 mo unknown unknownherb may result in overstimulation of the im-
Umune system, possibly with subsequent im-

Contraindications/Precautionsmunosuppression. RContraindicated in: Pregnancy and lactation;
● Warn pregnant or breastfeeding women not AFeverfew hypersensitivity or allergy to Astera-to use this herb.

ceae/Compositae family plants, including rag- L
● Instruct patient to consult health care profes-

weed, chrysanthemums, daisies and marigolds.sional before taking any prescription or OTC /Use Cautiously in: Use >4 months (safety and
medications concurrently with echinacea. Hefficacy not established).

● Keep tincture in a dark bottle away from sun-
EAdverse Reactions/Side Effectslight. Should be taken several times a day.

CNS: ‘‘Post-Feverfew Syndrome’’ (anxiety, R● Store herb in airtight container away from
headache, insomnia, muscle and joint aches).sunlight. BCV: with long-term use— tachycardia. GI:

Evaluation Anausea, vomiting, diarrhea, heartburn, mouth
● Improved wound healing. ulceration and soreness. Derm: contact derma- L
● Infrequent common illnesses. titis (when used topically).
● Illnesses of shorter duration and less severity. Interactions PNatural Product-Drug: Use of feverfew with

anticoagulant and antiplatelet drugs, Rfeverfew (fee-vurr-fyoo)
thrombolytics, NSAIDs, some cephalospo- OOther Name(s): rins, and valproates may increase risk of

DAltamisa, Bachelor’s Button, bleeding. Concomitant use with NSAIDs may
Chrysanthemum parethenium, also reduce feverfew effectiveness. Use with an- U
Featerfoiul, Featherfew, Feather- ise, arnica, chamomile, clove, dong quai, Cfoil, Flirtwort Midsummer Daisy, fenugreek, garlic, ginger, gingko, licorice

TPyrethrum parthenium, Santa Ma- and Panax ginseng may increase antico-
ria, Tanaceti parthenii, Wild cha- agulant potential of feverfew. S
momile, Wild quinine Route/Commonly Used Doses

PO (Adults): 50–100 mg feverfew extract dailyClassification
Therapeutic: vascular headache sup- (standardized to 0.2–0.35% parthenolide) or
pressants 50–125 mg freeze-dried leaf daily with or after

food.
Common Uses Availability
PO: Migraine headache prophylaxis. Topical: Feverfew extractOTC: standardized to 0.2-
Toothaches and as a antiseptic. 0.35% parthenolide. Freash leafOTC; Freeze-

dried leafOTC.Action
The sesquiterpene lactone, parthenolide, may

NURSING IMPLICATIONSprovide feverfew’s migraine prophylaxis effects.
Feverfew may also have antiplatelet and vasodi- Assessment
latory effects and block prostaglandin synthesis. ● Monitor frequency, intensity and duration of
Therapeutic Effects: May reduce the symp- migraine headaches prior to and during on-
toms and frequency of migraine headaches. going therapy.

● Assess for mouth ulcers or skin ulcerationsPharmacokinetics
during therapy.Absorption: Unknown.

Potential Nursing DiagnosisDistribution: Unknown.
Acute pain (Indications)Metabolism and Excretion: Unknown.
Deficient knowledge, related to medication reg-Half-life: Unknown.
imen (Patient/Family Teaching)

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Implementation Pharmacokinetics
● Take with food or on a full stomach. Absorption: Garlic oil is well absorbed.A

Distribution: Unknown.Patient/Family TeachingT Metabolism and Excretion: Kidney and● Instruct patients to take this medication on a
U lungs.consistent basis to prevent migraine head-

aches. This herbal supplement is not for Half-life: Unknown.R
treatment of migraines.

TIME/ACTION PROFILEA ● Warn patients about mouth ulcers and sores
and that if this occurs to seek the advice of aL ROUTE ONSET PEAK DURATION
healthcare professional. Encourage proper

/ PO 4–25 wk unknown unknownoral hygiene.
● Advise patients not to abruptly stop this prod-H Contraindications/Precautionsuct because of the possibility of post- feverfewE Contraindicated in: Bleeding disorders; Dis-syndrome. Tell patients that anxiety, head-

continue use 1-2 weeks prior to surgery.ache, insomnia and muscle aches may indi-R
Use Cautiously in: Diabetes, gastrointestinalcate withdrawal. Feverfew should be gradual-B infection or inflammation.ly tapered.

A ● Review dietary and medication profile of pa- Adverse Reactions/Side Effects
tient to identify potential interactions. InstructL CNS: dizziness. GI: Irritation of the mouth,patient about other herbs that may interact esophagus, and stomach, nausea, bad breath,with feverfew.

vomiting. Derm: Contact dermatitis and other
● Counsel patients on anticoagulants not to takeP allergic reactions (asthma, rash, anaphylaxisfeverfew except as directed by their health-

[rare]), Diaphoresis. Hemat: Chronic use orR care provider.
excessive dosage may lead to decreased hemo-● Advise patients to avoid using NSAIDs as thisO
globin production and lysis of RBCs, plateletmay reduce the effectiveness of feverfew.D dysfunction, prolonged bleeding time. Misc:● Instruct patients to look for signs of bleeding
body odor.such as unusual bruising or inability to clotU

after a cut and to seek the advice of a health- InteractionsC care professional if this occurs. Natural Product-Drug: Use of garlic withT ● Inform patients that feverfew should reduce anticoagulants, antiplatelet agents andthe number of migraines and severity ofS thrombolytics may increase risk of bleeding.symptoms but that duration of the migraine
May decrease the effectiveness of contracep-may not be affected.
tive drugs and cyclosporine. May decrease

Evaluation plasma concentrations of saquinavir, nevira-
● Reduction in the frequency and severity of mi- pine, delavirdine, and efavirenz. Herbs with

graine headaches. anticoagulant or antiplatelet properties may in-
crease bleeding risk when combined with gar-
lic, including: angelica, anise, asafoetida,garlic (gar-lik) bogbean, boldo, capsicum, celery, cha-

Other Name(s): momile, clove, danshen, dong quai, fenu-
Alli sativa bulbus, Allium sativum greek, feverfew, ginger, ginkgo, Panax

ginseng, horse chestnut, horseradish, lic-Classification orice, meadowsweet, prickly ash, onion,Therapeutic: lipid-lowering agents
papain, passionflower, poplar, quassia,
red clover, turmeric, wild carrot, wild let-Common Uses
tuce, willow, and others.PO: Hypertension, hyperlipidemia, cardiovas-

cular disease prevention, colorectal and gastric Route/Commonly Used Doses
cancer prevention. Topical: Dermal fungal in- PO (Adults): 200–400 mg tid of standardized
fections. garlic powder extract with 1.3% allin. Fresh

garlic—1–7 cloves per day.Action
Topical: (Adults): Tinea infections—0.4%May have HMG-CoA inhibitor properties in low-
cream, 0.6% gel, or 1% gel applied bid × 7 days.ering cholesterol, but less effectively than statin

drugs; vasodilatory and antiplatelet properties.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NAvailability ingwer, Jamaica ginger, jenjibre,CapsulesOTC; TabletsOTC; Fresh garlicOTC. Ajiang, kankyo, zenzero, zingiber
TNURSING IMPLICATIONS Classification
UTherapeutic: antiemeticsAssessment
R● Elicit from patients their usual dietary intake

Common Usesespecially in regard to fat consumption. APrevention and treatment of nausea and vomit-
● Assess patient’s reason for using this herbal Ling associated with motion sickness, loss of ap-remedy and knowledge about hyper-

petite, pregnancy, surgery, and chemotherapy.lipidemia. /
Prevention of postoperative nausea and vomit-

● Ascertain the amount of garlic the patient Hing. May be used for dyspepsia, flatulence, reliefconsumes on a regular basis.
of joint pain in rheumatoid arthritis, cramping, E

Potential Nursing Diagnosis and diarrhea. Tonic (toning/strengthening RDeficient knowledge, related to medication reg- agent) in gout, gas, respiratory infections, anti-
imen (Patient/Family Teaching) Binflammatory, stimulant (tones the gut, in-
Noncompliance (Patient/Family Teaching) creases saliva and gastric juices, acts as antico- A

agulant, decreases blood cholesterol).Implementation L
● Take orally as fresh clove, capsule or tablet. Action
● Do not exceed recommended dosage. Antiemetic effect due to increasing GI motility

Pand transport; may act on serotonin receptors.Patient/Family Teaching
Shown to be hypoglycemic, hypotensive or hy-● Instruct patients about the need to follow a R
pertensive, and positive inotropic agent. Inhibitshealthy diet (low in fat and high in vegetables Oprostaglandins and platelets, lowers cholester-and fruits) in conjunction with garlic. Other
ol, and improves appetite and digestion. Thera- Dlipid reducing strategies, such as exercise
peutic Effects: Decreased nausea and vomitingand smoking cessation, should also be em- Udue to motion sickness, surgery, and chemo-ployed.

Ctherapy. Decreased joint pain and improvement● Inform patients that there are other more ef-
of joint motion in rheumatoid arthritis. Antiox-fective agents for lipid reduction available. T
idant.● Emphasize the need for follow up exams with S

a healthcare professional to assess effective- Pharmacokinetics
ness of the regimen. Absorption: Unknown.

● Warn patients about the potential for bleeding Distribution: Unknown.
and not to take this herbal remedy without Metabolism and Excretion: Unknown.
notifying their healthcare provider if they are Half-life: Unknown.
on other medications. Instruct patients un-

TIME/ACTION PROFILEdergoing elective surgery to stop using garlic
2 weeks prior to surgery and to notify the sur- ROUTE ONSET PEAK DURATION
geon that they are taking garlic in the event of

PO unknown unknown unknownemergent surgery.
● Notify patients that allergies may occur and to Contraindications/Precautions

discontinue use if symptoms develop. Contraindicated in: Pregnancy and lactation
(if using large amounts); Gallstones.Evaluation
Use Cautiously in: Patients with increased risk● Normalization of lipid profile.
of bleeding; Diabetes; Anticoagulant therapy;● Prevention of cardiac disease.
Cardiovascular disease.

Adverse Reactions/Side Effectsginger (Zingiber Officinale) GI: minor heartburn. Derm: dermatitis (when
(jin-jer) used topically).
Other Name(s): Interactions
Calicut, cochin, gengibre, ginger Natural Product-Drug: May increase risk of
root, imber, ingwerwurzel, bleeding when used with anticoagulants, an-

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N tiplatelet agents, and thrombolytics. May and dose are administered for the indicated
use.have additive effects with antidiabetic agentsA

● Give to increase peristalsis.(causing hypoglycemia) and calcium channelT blockers (causing hypotension). May theoreti- Patient/Family TeachingU cally increase risk of bleeding when used with
● Instruct patients receiving anticoagulants not

other herbs that have anticoagulant or an- to take this herb without the advice of healthR
tiplatelet activities. care professional (increased risk ofA

bleeding).Route/Commonly Used DosesL ● Tell patient to stop the herb immediately ifPO (Adults): Motion sickness—1000 mg
palpitations occur and contact health care/ dried ginger root taken 30 min–4 hr before
professional.travel or 250 mg qid. Postoperative nauseaH

● Advise patient to observe for easy bruising orprevention—1000 mg ginger taken 1 hr before
E other signs of bleeding. If they occur, stop theinduction or anesthesia. Chemotherapy–in-

herb immediately and contact health careduced nausea—2-4 g/day. Up to 2 g freshlyR
professional.powdered drug has been used as an antiemeticB

● Warn patients with a history of gallbladder(not to exceed 4 g/day). Osteoarthritis—170
disease to use this herb only under the super-A mg tid or 225 mg bid of ginger extract. Whole
vision of health care professional.root rhizome—0.25–1 g for other illnesses.L

● Instruct patient to consult health care profes-Tea—pour 150 ml boiling water over 0.5–1 g
sional before taking any prescription or OTCof ginger and strain after 5 min. Tinture—
medications concurrently with ginger.P 0.25-3 ml.

● Herb is meant to be used as a tonic, not forR Availability long-term use.
Alone or in combination with other herbalO EvaluationmedicinalsOTC; Dried powdered rootOTC;D ● Prevention of nausea and vomiting.SyrupOTC; TinctureOTC; TabletsOTC; Capsules

● Relief of epigastric pain.U (≥550 mg)OTC; SpiceOTC; TeaOTC.
● Improved joint mobility and relief of pain.

C
NURSING IMPLICATIONS

T
ginkgo (ging-ko)AssessmentS

● Assess patient for nausea, vomiting, abdomi- Other Name(s):
nal distention, and pain prior to and after ad- Bai guo ye, fossil tree, ginkgo foli-
ministration of the herb when used as an an- um, Japanese silver apricot, kew
tiemetic agent. tree, maidenhair-tree, salisburia

● Assess pain, swelling, and range of motion in adiantifolia, yinhsing
affected joints prior to and after administra-

Classificationtion when used in the treatment of arthritis.
Therapeutic: antiplatelet agents, central● Assess patient for epigastric pain prior to and
nervous system stimulantsafter administration when used as a gastro-

protective agent.
Common Uses

● Monitor blood pressure in patients with car-
Symptomatic relief of organic brain dysfunctiondiovascular disease including hypertension.
(dementia syndromes, short-term memory defi-

Potential Nursing Diagnosis cits, inability to concentrate, depression). Inter-
Acute pain (Indications) mittent claudication. Vertigo and tinnitus of vas-
Deficient knowledge, related to medication reg- cular origin. Improvement of peripheral
imen (Patient/Family Teaching) circulation. Sexual dysfunction.
Implementation Action
● Administer ginger prior to situations where Improves tolerance to hypoxemia, especially in

nausea or vomiting is anticipated (e.g., mo- cerebral tissue. Inhibits development of cere-
tion sickness). bral edema and accelerates its regression. Im-

● Dosage form and strengths vary with each dis- proves memory, blood flow (microcirculation),
ease state. Ensure that proper formulation compensation of disequilibrium, and rheologi-

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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Ncal properties of blood. Inactivates toxic oxygen Intermittent Claudication
radicals. Antagonizes platelet-activating factor. APO (Adults): 120–240 mg ginkgo leaf extract
Interferes with bronchoconstriction and phago- daily in 2 or 3 doses. Tcyte chemotaxis. Therapeutic Effects: Symp-

Vertigo and Tinnitus Utomatic relief of dementia syndromes. Inhibits
arterial spasm, decreases capillary fragility and PO (Adults): 120–160 mg ginkgo leaf extract R
blood viscosity. Improves venous tone, relaxes daily in 2 or 3 doses. Avascular smooth muscle.

Cognitive Function Improvement LPharmacokinetics
PO (Adults): 120–600 mg per day.Absorption: 70–100% absorption. /
AvailabilityDistribution: Unknown. HMetabolism and Excretion: Unknown. Ginkgo leaf extract (acetone/water): 22–

EHalf-life: Unknown. 27% flavonoid glycosides, 5–7% terpene lac-
tones, 2.6–3.2% bilobalide, <5 ppm of ginkgo- RTIME/ACTION PROFILE
lic acids. B

ROUTE ONSET PEAK DURATION
ANURSING IMPLICATIONS

PO unknown unknown unknown
LAssessmentContraindications/Precautions

● Exclude other treatable causes of dementia
Contraindicated in: Hypersensitivity; Preg- prior to instituting treatment with ginkgo. Pnancy and lactation.

● Assess cognitive function (memory, attention,Use Cautiously in: Bleeding disorders; Chil- Rreasoning, language, ability to perform sim-dren (fresh seeds have caused seizures and
ple tasks) periodically throughout therapy. Odeath); Diabetes; Epilepsy. Surgery (discontin-

● Assess frequency, duration, and severity ofue use 2 weeks prior). D
muscle cramps (claudication) experienced

Adverse Reactions/Side Effects Uby the patient prior to and periodically
CNS: CEREBRAL BLEEDING, dizziness, headache, ver- throughout therapy. C
tigo, seizure. CV: palpitations. GI: flatulence,

● Assess for headache and neurosystem Tstomach upset. Derm: allergic skin reaction. changes (thromboembolism).Hemat: bleeding. Misc: hypersensitivity reac- S
Potential Nursing Diagnosistions.
Disturbed thought process (Indications)Interactions
Acute pain (Indications)Natural Product-Drug: Theoretically may po-
Deficient knowledge, related to medication reg-tentiate effects of anticoagulants, thrombo-
imen (Patient/Family Teaching)lytics, antiplatelet agents, and MAO inhibi-

tors. May also increase the risk of bleeding with Implementation
some cephalosporins, valproic acid, and ● Start dose at 120 mg per day and increase as
NSAIDs. May reduce the effectiveness of anti- needed to minimize side effects.
convulsants. May alter insulin metabolism re- ● Administration for a minimum of 6–8 wk of
quiring dosage adjustments. May increase risk 80 mg (tid) (not <6 wk) is required to deter-
of bleeding when used with other herbs with mine response.
antiplatelet effects (including angelica, ar-

● May be administered without regard to food.
nica, chamomile, feverfew, garlic, ginger,

● Use of dried leaf preparations in the form of a
and licorice). tea is not recommended because of insuffi-
Route/Commonly Used Doses cient quantity of active ingredients.

● Advise patients to avoid crude ginkgo plantOrganic Brain Syndromes
parts which can cause severe allergic re-PO (Adults): 120–240 mg ginkgo leaf extract actions.daily in 2 or 3 doses.

● Take this herb at the same time daily.
Sexual Dysfunction ● Keep this herb out of the reach of children as

seizures may occur with increased doses ofPO (Adults): 60–240 mg BID ginkgo leaf ex-
tract. ginkgo seeds.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Patient/Family Teaching sant. Enhances immune function. Interferes
● Advise patient to observe for easy bruising with platelet aggregation and coagulation. HasA

and other signs of bleeding and report to analgesic, anti-inflammatory, and estrogen-likeT health care professional if they occur. effects. Therapeutic Effects: Improves mental
● Caution patient to keep this herb out of theU and physical ability. May improve appetite,

reach of children because ingestion has been memory, sleep pattern. May reduce fastingR
associated with seizures. blood glucose level in diabetic patients.A ● Warn patient to avoid handling the pulp or Pharmacokineticsseed coats because of the risk of contact der-L Absorption: Unknown.matitis. Wash skin under free-flowing water/ Distribution: Unknown.promptly if contact does occur.

Metabolism and Excretion: Unknown.H ● Instruct patient not to exceed recommended
Half-life: Unknown.doses because large doses may result in tox-E

icity (restlessness, diarrhea, nausea and vom- TIME/ACTION PROFILER iting, headache).
ROUTE ONSET PEAK DURATION● Notify patients receiving anticoagulant or an-B

tiplatelet therapy not to take this medication PO unknown unknown unknownA without approval of health care professional
L Contraindications/Precautionsand frequent monitoring.

Contraindicated in: Pregnancy (androgeniza-● Instruct patient to consult health care profes-
tion of fetus); Lactation; Children; Manic-de-sional before taking any prescription or OTCP medications concurrently with ginkgo. pressive disorders and psychosis; Hypertension;
Asthma; Infection; Organ transplant recipientsR Evaluation
(can interfere with immunosuppressive thera-

● Improvement in walking distances pain-free.O
py); Hormone-sensitive cancers.

● Improvement in tinnitus and vertigo.D Use Cautiously in: Cardiovascular disease; Di-
● Improvement in short-term memory, atten-

abetics (may have hypoglycemic effects); Pa-U tion span, and ability to perform simple tasks.
tients receiving anticoagulants; Bleeding dis-

● Improvement in sexual function.C orders.
T Adverse Reactions/Side Effects

ginseng (Panax Ginseng)S CNS: agitation, depression, dizziness, euphoria,
(jin-seng) headaches, insomnia, nervousness. CV: hyper-

tension, tachycardia. GI: diarrhea. GU: amen-Other Name(s):
orrhea, vaginal bleeding. Derm: skin eruptions.Asian ginseng, Chinese ginseng, Endo: estrogen-like effects. Misc: fever, mas-hong shen, Japanese ginseng, Ko- talgia, STEVENS-JOHNSON SYNDROME.rean ginseng, red ginseng, ren-
Interactionsshen, white ginseng
Natural Product-Drug: May decrease antico-

Classification agulant activity of warfarin. May interfere with
Therapeutic: none assigned MAO inhibitors treatment and cause head-

ache, tremulousness, and manic episodes. May
Common Uses enhance blood glucose lowering effects of oral
Improving physical and mental stamina. Gener- hypoglycemics and insulin. May interfere
al tonic to energize during times of fatigue and with immunosuppressant therapy. Use with
inability to concentrate. Sedative, sleep aid, anti- caution when taking estrogens. May increase
depressant. Diabetes. Enhanced sexual perfor- risk of bleeding when used with herbs that
mance/aphrodisiac. Increased longevity, treat- have antiplatelet or anticoagulant activi-
ment of cancer. Adjunctive treatment of cancer. ties. May prolong the QT interval when
Increased immune response. Increased ap- used with bitter orange, country mallow
petite. and increase the risk of life-threatening

arrythmias. May potentiate effects of caf-Action
feine in coffee or tea and CNS stimulant effectsMain active ingredient is ginsenoside from the

dried root. Serves as CNS stimulant and depres- of mate.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NRoute/Commonly Used Doses Patient/Family Teaching
PO (Adults): Capsule—200–600 mg/day; ex- ● Warn patients with cardiovascular disease, A
tract—100–300 mg 3 times daily; crude hypertension or hypotension, or on steroid Troot—1–2 g/day; infusion—tea—1–2 g root therapy to avoid the use of this herb.

Udaily (1/2 tbsp/cup water) up to 3 times daily ● Warn pregnant or breastfeeding women not
(P. ginseng tea bag usually contains 1500 mg of to use this herb. R
ginseng root). Do not use for longer than 3 ● Instruct patient in the symptoms of ginseng Amonths. Cold/flu prevention—100 mg daily 4 toxicity and to reduce dose or stop use of the

Lweeks prior to influenza vaccination and contin- herb if they occur.
ued for 8 weeks; Chronic bronchitis—100 mg ● Inform patient to limit the amount of caffeine /
BID for 9 days combined with antibiotic therapy; consumed. HErectile dysfunction—900 mg TID; Type 2 di- ● Advise patients with diabetes to monitor

Eabetes—200 mg daily. blood sugar levels until response to this agent
is known. RAvailability (generic available)

● Tell patient that the recommended course ofRoot powderOTC; Extract in alcoholOTC; Cap- Btherapy is 3 wk. A repeated course is feasible.sulesOTC: 100 mg, 250 mg, 500 mg. Tea ADo not use for longer than 3 months.bagsOTC.
● Teach patient about the signs and symptoms L

of hepatitis and to stop use of the herb andNURSING IMPLICATIONS
promptly contact health care professional if

Assessment Pthey occur. (This herb is hepatoprotectant at
● Assess level of energy, attention span, and fa- low doses, but hepatodestructive at high Rtigue person is experiencing prior to initiat- doses.). Oing and periodically throughout the course of

● Caution patient not to exceed recommended
therapy. Ddoses because of potential side effects and

● Assess appetite; sleep duration; and per- toxicity. Uceived quality, emotional lability, and work
● If diarrhea develops, stop herb. Cefficiency prior to and during therapy.
● Instruct patient to consult health care profes-

● Patients with chronic medical problems Tsional before taking any prescription or OTC
should not use this herb without the advice of medications concurrently with ginseng. Shealth care professional.

Evaluation● Assess for ginseng toxicity (nervousness, in-
● Improved energy level and sense of well-somnia, palpitations, and diarrhea).

being.● Monitor patients with diabetes more fre-
● Improved quality of sleep.quently for hypoglycemia until response to
● Improved concentration and work efficiency.the agent is ascertained.
● Improved appetite.● Assess for the development of ginseng abuse
● May need to take for several weeks beforesyndrome (occurs when large doses of the

seeing results.herb are taken concomitantly with other
psychomotor stimulants such as coffee and
tea. May present as diarrhea, hypertension, glucosaminerestlessness, insomnia, skin eruptions, de-

(glew-kos-ah-meen)pression, appetite suppression, euphoria,
and edema). Other Name(s):

2-amino-2-deoxyglucose sulfate,Potential Nursing Diagnosis
chitosamineEnergy field disturbance (Indications) (Indi-

cations) Classification
Therapeutic: antirheumaticsImplementation

● May be taken without regard to food.
Common Uses● Take at the same time daily and do not in-
Osteoarthritis. Temporomandibular joint (TMJ)crease dose above the recommended amount

because of potential toxic effects. arthritis. Glaucoma.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Action provider if persistent gastric discomfort
May stop or slow osteoarthritis progression by occurs.A
stimulating cartilage and synovial tissue metab- ● Assess bowel function and symptomaticallyT olism. Therapeutic Effects: Decreased pain treat constipation with improved fluid intake
and improved joint function. and bulk in diet and bulk laxatives if nec-U

essary.PharmacokineticsR
Absorption: 0.9% absorbed. Potential Nursing DiagnosisA Distribution: Unknown. Acute pain (Indications)

L Metabolism and Excretion: 74% eliminated Impaired physical mobility (Indications)
via first-pass metabolism./ ImplementationHalf-life: Unknown.

● Take prior to meals.H
TIME/ACTION PROFILE Patient/Family TeachingE

● Warn patients with a shellfish allergy that thisROUTE ONSET PEAK DURATIONR herbal supplement should not be used.
PO unknown unknown unknown

● Instruct patients that the effects of this drugB
come from stimulating cartilage and synovialContraindications/PrecautionsA tissue metabolism and that the supplementContraindicated in: Shellfish allergy (glucos-L must be taken on a regular basis to achieveamine is often derived from marine exoskele-
benefit. It should not be used as an intermit-tons); Pregnancy and lactation.
tent pain medication.Use Cautiously in: Diabetes (may worsen gly-P

● Contact a health care provider if gastric dis-cemic control); Asthma (may exacerbate
comfort develops and persists.R symptoms).

● Caution diabetics to monitor glucose valuesO Adverse Reactions/Side Effects to ascertain impact on glycemic control.
GI: nausea, heartburn, diarrhea, constipation.D EvaluationCNS: headache, drowsiness. Derm: skin reac-U ● Improvement in pain and range of motion.tions.

C Interactions
T Natural Product-Drug: May antagonize the ef- hawthorne (Crataegus

fects of antidiabetics. May induce resistance toS Species) (haw-thorn)
some chemotherapy drugs such as etoposide,

Other Name(s):teniposide, and doxorubicin. None known.
aubepine, cum flore, hagedorn,Route/Commonly Used Doses maybush, whitehornPO (Adults): 500 mg three times daily.

Topical: (Adults): use cream as needed for up Classification
to 8 weeks. Therapeutic: antihypertensives, inotropics

Availability
Common UsesTabletsOTC; CapsulesOTC; Topical cream OTC:
Hypertension. Mild to moderate CHF. Angina.30 mg/g in combination with other ingredients.
Spasmolytic. Sedative.

NURSING IMPLICATIONS Action
Active compounds in hawthorn include flavo-Assessment
noids and procyanidins. Increase coronary

● Evaluate for shellfish allergy prior to initiating
blood flow. Positive inotropic and chronotropictherapy.
effects because of increased permeability to cal-

● Monitor pain (type, location, and intensity)
cium and inhibition of phosphodiesterase.and range of motion on an ongoing basis as
Therapeutic Effects: Increased cardiac out-an indicator of drug efficacy.
put. Decreased blood pressure, myocardial

● Assess glucose levels via home monitoring
workload, and oxygen consumption.device for patients with diabetes until re-

sponse is ascertained. Pharmacokinetics
● Evaluate gastric discomfort and instruct pa- Absorption: Unknown.

tient to seek out the advice of a health care Distribution: Unknown.
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NMetabolism and Excretion: Unknown. ● Assess weight daily and look for signs of fluid
Half-life: Unknown. overload (swelling of ankles, shortness of A

breath, sleeping with multiple pillows).TIME/ACTION PROFILE T
● Assess blood pressure periodically through-

Uout therapy.ROUTE ONSET PEAK DURATION
● Assess pulse for rate and regularity of rhythm. RPO unknown 6-8 wk unknown
Potential Nursing Diagnosis AContraindications/Precautions Decreased cardiac output (Indications)

LContraindicated in: Pregnancy (potential Deficient knowledge, related to medication reg-
uterine activity); Lactation. imen (Patient/Family Teaching) /
Use Cautiously in: Concurrent use with ACE Implementation Hinhibitors and digoxin; Do not discontinue use

● Administered as 2–3 divided doses daily at Eabruptly. the same time.
RAdverse Reactions/Side Effects ● May be taken without regard to food.

CNS: agitation, dizziness, fatigue, vertigo, head- BPatient/Family Teaching
ache, sedation (high dose), sleeplessness,

● Advise patients that there are other proven Asweating. CV: hypotension (high dose), palpita- therapies available for treatment of heart fail-
tions. GI: nausea. Lure. These therapies should be employed pri-
Interactions or to initiating treatment with hawthorn.
Natural Product-Drug: May potentiate effects ● Tell patient not to take hawthorn without the Pof digoxin, calcium channel blockers, and advice of health care professional.

Rbeta blockers. Concurrent use with the- ● Instruct patients in the symptoms of a heart
ophylline, caffeine, epinephrine, phos- attack (pain in the region of the heart, jaw, O
phodiesterase-5 inhibitors (sildenafil, ta- arm, or upper abdomen; sweating; chest Ddalafil, vardenafil) and nitrates may tightness) and heart failure (shortness of
potentiate adverse cardiovascular effects. May breath, chest tightness, dizziness, sweating) U
cause additive CNS depression when used with and to promptly contact health care profes- C
other CNS depressants. Additive effect with sional if they occur.

Tother cardiac glycoside–containing herbs ● Advise patient to report weight gain or persis-
(digitalis leaf, black hellebore, oleander tent swelling of the feet to health care profes- S
leaf, and others). Additive hypotensive ef- sional.
fects with herbs than lower blood pres- ● Warn patients who self-medicate to consult
sure such as ginger, panax ginseng, and health care professional if there is no im-
valerian. Additive effect with other car- provement in symptoms in 6–8 wk. Effects
dioactive herbs (devil’s claw, fenugreek, may not be seen for 3 mo.
and others). ● Teach patient to make position changes slow-

ly to minimize the risk of orthostatic hypo-Route/Commonly Used Doses
tension.PO (Adults): Heart failure—160–1800 mg

● Caution patient not to combine with otherstandardized hawthorn leaf with flower extract
cardiac and BP medications unless under su-in 2–3 divided doses daily. Hawthorn fluid ex-
pervision of health care professional becausetract (1:1 in 25% alcohol)—0.5–1 ml tid;
of possible additive effects.hawthorn fruit tincture (1:5 in 45% alco-

● This herb may cause drowsiness. Patientshol)—1–2 ml tid; dried hawthorn berries—
should avoid driving or other activities that300–1000 mg tid.
require mental alertness until response toAvailability (generic available) herb is known.Dried fruitOTC; Liquid extract of the fruit or

● Avoid alcohol and other CNS depressantsleafOTC; Tincture of the fruit or leafOTC. while taking hawthorn unless under supervi-
sion of health care professional.NURSING IMPLICATIONS

● Profuse sweating and dehydration under ex-
Assessment treme heat may increase the BP-lowering
● Auscultate lung sounds for signs of heart fail- properties of hawthorn, leading to severe hy-

ure (rales, crackles, wheezing). potension. Warn patients to avoid exertion in

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N hot weather to minimize the risk of side tabolized by the liver (reduction or
demethylation).effects.A
Half-life: Approximately 9 hr.● Instruct patients that hawthorn helps controlT the symptoms of heart failure but does not TIME/ACTION PROFILEU cure the disease. Lifestyle changes (salt re-

striction, weight management, exercise as ROUTE ONSET PEAK DURATIONR
tolerated, adherence to medication regi- PO 1.8 hr unknown 8 hrA mens) still need to be followed.

L ● Although hawthorn has been studied in Eu- Contraindications/Precautions
rope for management of heart failure, there Contraindicated in: Pregnancy (may affect/
are no conclusive studies to recommend use uterine tone) and lactation; Patients with endog-H of this herb. enous depression (may increase risk of sui-

E ● Instruct patient to consult health care profes- cide); Children under 12 yr of age; Hepatitis or
sional before taking any prescription or OTC other liver disease.R
medications concurrently with hawthorn. Use Cautiously in: Concurrent use of otherB hepatotoxic agents; Depression and Parkinson’sEvaluationA disease (may worsen symptoms); Should not be

● Decrease in symptoms of CHF.
used for more 3 mo to prevent psychological ad-L ● Improved cardiac output as evidenced by im-
diction.proved activity tolerance.
Adverse Reactions/Side EffectsP CNS: dizziness, headache, drowsiness, sensoryHypericum Perforatum, see St. John’s wort
disturbances, extrapyramidal effects. EENT: Pu-R
pil dilation, red eyes, visual accommodation dis-O
orders. GI: HEPATIC TOXICITY, gastrointestinal com-kava-kava (PiperD plaints. Derm: allergic skin reactions, yellowMethysticum) (ka-va ka-va) discoloration of skin, pellagroid dermopathy.U
Hemat: decreased lymphocytes, decreasedOther Name(s):C platelets. Metab: weight loss (long term, highAva pepper, intoxicating pepper,T dose). Neuro: ataxia, muscle weakness.kao, kew, tonga, wurzelstock,

S yagona Interactions
Natural Product-Drug: Additive effect whenClassification
used with alprazolam. Potentiates effect ofTherapeutic: antianxiety agents, sedative/
CNS depressants (ethanol, barbiturates,hypnotics
benzodiazepines, opioid analgesics). Has
decreased the effectiveness of levodopa in fewCommon Uses
cases. Theoretically, may have additive effectsAnxiety, stress, restlessness, insomnia, benzodi-
with antiplatelet agents. Concurrent use withazepine withdrawal. Mild muscle aches and
other hepatotoxic products such as DHEA,pains. Menstrual cramps and PMS.
coenzyme Q-10 (high doses), and niacin

Action can increase the risk of liver damage. The-
Alters the limbic system modulation of emotion- oretically, may have additive sedative ef-
al processes. Shown to have centrally-acting fects when used with other herbs with sed-
skeletal muscle relaxant properties activated. ative properties.
Therapeutic Effects: Relief of anxiety. Se- Route/Commonly Used Doses
dation. PO (Adults): Antianxiety—100 mg (70 mg
Pharmacokinetics kavalactones) 3 times daily; Benzodiazepine
Absorption: Peak plasma level occurs about withdrawal—50–300 mg/day over one week
1.8 hr after an oral dose. while tapering benzodiazepine over 2 weeks
Distribution: Enters breast milk. (use 70% kavalactone extract). Insomnia—
Metabolism and Excretion: Elimination oc- 180–210 mg kavalactones. Typically taken as a
curs primarily by renal excretion (both un- tea by simmering the root in boiling water and
changed and metabolites) and in the feces. Me- then straining.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NAvailability (generic available) ● Counsel pregnant and breastfeeding women
Dried root extracts (alcohol or acetone not to use this herb. A
based) containing 30–70% kavapyrones. ● Instruct patient to consult health care profes- T

sional before taking any prescription or OTC
NURSING IMPLICATIONS Umedications concurrently with kava-kava.

RAssessment Evaluation
● Assess muscle spasm, associated pain, and ● Decrease in anxiety level. A

limitations of movement prior to and periodi- ● Decrease in muscle spasms. Lcally throughout therapy.
● Relief of insomnia.

● Assess degree of anxiety and level of sedation /
(visual disturbances and changes in motor H
reflexes are side effects) prior to and periodi- milk thistle (milk this-ul) Ecally throughout therapy.

Other Name(s):
● Assess sleep patterns and level of sedation RHoly thistle, Lady’s thistle, Maryupon arising. BThistle, Silybin, Silymarin
● Prolonged use may lead to depression of

Aplatelet and lymphocyte counts. Classification
Therapeutic: antidotes LPotential Nursing Diagnosis

Anxiety (Indications)
Common UsesImpaired physical mobility (Adverse Reactions) PCirrhosis, chronic hepatitis, gallstones, psoria-Risk for injury (Side Effects)

Rsis, liver cleansing and detoxification, treatmentImplementation
of liver toxicity due to alcohol. Amanita mush- O● Prepared as a drink from pulverized roots,
room poisoning (European IV formulation) andtablets, capsules, or extract. Dchemicals.

Patient/Family Teaching UAction● Inform patient that significant, serious side
CThe active component, silymarin, has antioxi-effects may occur with prolonged use. Use for

dant and hepatoprotectant actions. Silymarinlonger than 1 mo is not recommended with- T
helps prevent toxin penetration and stimulatesout supervision of health care professional. Shepatocyte regeneration.● Caution patient to not use alcohol or other

CNS depressants while taking this herb be- Pharmacokinetics
cause the combination potentiates the herb’s Absorption: 23–47% absorbed after oral ad-
sedative effect. ministration.

● Advise patients that driving a car or perform- Distribution: Unknown.
ing other activities requiring mental alertness Metabolism and Excretion: Hepatic metabo-should be avoided until response to therapy is lism by cytochrome P450 3A4.determined.

Half-life: 6 hr.
● Warn patients to stop use of the herb immedi-

ately if shortness of breath or signs of liver TIME/ACTION PROFILE
disease (yellowing of the skin or whites of the

ROUTE ONSET PEAK DURATIONeyes, brown urine, nausea, vomiting, light-
colored stools, unusual tiredness, weakness, PO 5–30 days or unknown unknown

morestomach or abdominal pain, loss of appetite)
occur and contact health care professional.

Contraindications/Precautions
● Advise patients who have liver disease or liver

Contraindicated in: Pregnancy and lactationproblems, or persons who are taking drug
(insufficient information available); Allergy toproducts that can affect the liver, to consult
chamomile, ragweed, asters, chrysanthemumshealth care professional before using kava-
and other members of the family Compositae.containing supplements.
Use Cautiously in: Hormone sensitive can-● Inform patient that although there is no evi-
cers/conditions (milk thistle plant parts maydence of physiological dependence, the risk

of psychological dependence still exists. have estrogenic effects).

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Adverse Reactions/Side Effects ● Emphasize the need for blood tests to moni-
tor liver function tests.GI: Laxative effect, nausea, bloating, anorexia.A

● Advise patients to abstain from alcohol and toMisc: Allergic reactions.T follow a diet consistent with the liver or gallInteractions bladder disease being treated.U Natural Product-Drug: In vitro, milk thistle
EvaluationR extract inhibited the drug-metabolizing enzyme
● Normalization of liver function tests.cytochrome P450 3A4. Interactions have notA
● Reduction in jaundice, abdominal distention,been reported in humans, but milk thistle fatigue and other symptoms associated withL should be used cautiously with other drugs me- liver disease./ tabolized by 3A4, such as cyclosporine, car-

bamazepine, HMG-CoA inhibitors, keto-H Panax Ginseng, see ginseng.
conazole, and alprazolam. None known.E
Route/Commonly Used Doses Piper Methysticum, see kava-kava.R PO (Adults): Hepatic cirrhosis—420 mg/day

B of extract containing 70–80% silymarin;
Chronic active hepatitis—240 mg bid of sili-A SAMe (sam-ee)binin; Tea—3–4 times daily 30 minutes beforeL meals. Tea is not recommended as silymarin is Other Name(s):
not sufficiently water soluble. Ademetionine, S-adenosylmethi-
IV (Adults): 20–50 mg/kg over 24 hr, 48 hrP onine,
post mushroom ingestion (IV formulation notR Classificationavailable in US).

Therapeutic: antidepressantsO Availability
D CapsulesOTC; TabletsOTC; Crude drugOTC; Pregnancy Category UK

TeaOTC; ExtractOTC.U
Common UsesC NURSING IMPLICATIONS Treatment of depression. Has also been used to
manage: osteoarthritis, fibromyalgia, liver dis-T Assessment ease, migraine headaches.S ● Assess patients for signs of liver failure such
Actionas jaundice, mental status changes, abdomi-
May aid in the production, activation, and me-nal distention (ascites) and generalized tabolism of various amines, phospholipids, hor-

edema. mones, and neurotransmitters. May stimulate
● Monitor liver function tests periodically articular cartilage growth and repair. Thera-

throughout therapy. peutic Effects: Decreased depression. Anti-in-
● Evaluate consistency and frequency of bowel flammatory and analgesic effects improve symp-

movements. toms of osteoarthritis.

PharmacokineticsPotential Nursing Diagnosis
Absorption: Rapidly and extensively metabo-Deficient knowledge, related to medication reg-
lized following oral administration.imen (Patient/Family Teaching)
Distribution: Unknown.

Implementation Metabolism and Excretion: Actively metabo-
● Orally as an extract, capsule, tablets or as a lized by the liver.

dried fruit as a single daily dose or divided Half-life: 100 min.
into three doses.

TIME/ACTION PROFILE (antidepressant
● Tea is not recommended as Milk Thistle is not

action)water-soluble.
ROUTE ONSET PEAK DURATIONPatient/Family Teaching

● Inform patient of the symptoms of liver fail- PO (de- 1–2 wk unknown unknown
pression)ure; advise patient to report worsening symp-

PO (os- 30 days unknown unknowntomotolgy promptly to healthcare profes-
teoarthritis)sional.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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NContraindications/Precautions Patient/Family Teaching
● Instruct patient to take SAMe according to di-Contraindicated in: Hypersensitivity; Bipolar A

rections.disorder. T
● The SAMe butanedisulfonate salt may be pref-Use Cautiously in: Pregnancy, lactation, or

erable due to greater stability.children (safety not established); Bipolar disor- U
der (can induce mania); Parkinson’s disease Evaluation R
(may worsen symptoms). ● Decrease in symptoms of depression. A

● Improvement in osteoarthritis symptoms.Adverse Reactions/Side Effects
LCNS: agitation, dizziness, mild insomnia, manic

reactions (in patients with bipolar disorder). /saw palmettoGI: vomiting, diarrhea, flatulence. H
Other Name(s):Interactions EAmerican Dwarf Palm Tree, Cab-Natural Product-Drug: Avoid use with anti-

Rbage Palm, Ju-Zhong, Palmierdepressants, meperidine, pentazocine,
Nain, Sabal, Sabal Fructus, Sawtramadol, and dextromethorphan (additive B

serotinergic effects may occur). May reduce the Palmetto Berry, Serenoa repens Aeffectiveness of levodopa and worsen Parkin-
Classification Lsonian symptoms. Should not be used concur- Therapeutic: none assigned

rently with MAO inhibitors. Avoid use of SAMe
within 2 wk of using a MAO inhibitor. Avoid Common Uses Puse with natural products that increase seroto- Benign prostatic hypertrophy (BPH). Prostatenin levels such as L-tryptophan and St. John’s Rcancer (in combination with 7 other herbs aswort. OPC-SPES).
Route/Commonly Used Doses Action D
PO (Adults): Depression—200 mg once or Antiandrogenic, antiinflammatory and antipro- Utwice daily, adjusted upward over 2 wk (range liferative properties in prostate tissue result in
400–1600 mg/day); Liver disorders—1200– Cimprovement in BPH symptoms such as fre-
1600 mg/day; Osteoarthritis—200 mg tid; Fi- quent urination, hesitancy, urgency and noctu- Tbromyalgia—800 mg/day. ria. Comparable in efficacy to finasteride but Smay be less effective than prazosin. Therapeu-Availability

tic Effects: Decreased urinary symptoms ofTablets: 100 mg, 200 mg, 400 mgOTC.
BPH.

NURSING IMPLICATIONS Pharmacokinetics
Absorption: Unknown.Assessment
Distribution: Unknown.

● Assess mental status for symptoms of depres-
Metabolism and Excretion: Unknown.sion prior to and periodically during therapy;
Half-life: Unknown.advise patients with depression to be evalu-

ated by a health care professional. TIME/ACTION PROFILE
● Assess symptoms of pain and fatigue prior to

ROUTE ONSET PEAK DURATIONand periodically during therapy.
PO 1–2 mos unknown 48 wk (lon-Potential Nursing Diagnosis

gest studiedIneffective coping (Indications)
treatment

Deficient knowledge, related to medication reg- duration)
imen (Patient/Family Teaching)

Contraindications/PrecautionsImplementation
Contraindicated in: Pregnancy and lactation.

● Only enteric-coated formulations are recom-
Use Cautiously in: Prior to surgery (discontin-mended due to bioavailability problems.
ue 2 weeks before to prevent bleeding).

● PO: Initial dose should be 200 mg once or
twice daily to minimize GI disturbances. Dose Adverse Reactions/Side Effects
may be adjusted upward over 1–2 wks de- CNS: dizziness, headache. GI: nausea, vomiting,
pending on response and tolerance. constipation and diarrhea.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Interactions St. John’s wortNatural Product-Drug: Hormonal action mayA (Hypericum Perforatum)interfere with other hormonal therapies (tes-T (saynt jonz wort)tosterone, hormonal contraceptives).
Avoid use with antiplatelet or anticoagulantU Other Name(s):
drugs (may increase bleeding risk).R Amber, Demon chaser, Goatweed,
Route/Commonly Used Doses Hardhay, Klamath weed, RosinA
PO (Adults): Lipophilic extract (80–90% fat- rose, Tipton weedL ty acids)—160 mg twice daily or 320 mg once

Classificationdaliy. Whole berries—1–2 grams daily. Liquid/
Therapeutic: antidepressantsextract—0.6–1.5 ml daily. Tea (efficacy isH questionable due to lipophilicity of active

Common UsesE constituents)—1 cup three times daily. Tea is
PO: Management of mild to moderate depres-prepared by steeping 0.5–1 gram dried berry inR sion and obsessive compulsive disorder (OCD).150 ml boiling water for 5–10 minutes.B (Not effective for major depression.). Topical:

Availability Inflammation of the skin, blunt injury, woundsA Lipophilic extract (80-90% fatty acids)OTC; and burns. Other uses are for capillary strength-L Whole berriesOTC; Liquid extractOTC. ening, decreasing uterine bleeding, and reduc-
ing tumor size.NURSING IMPLICATIONS

P Action
Assessment Derived from Hypericum perforatum; the ac-R
● Assess patient for symptoms of benign pros- tive component is hypericin. PO: Antidepres-O tatic hypertrophy (BPH) (urinary hesitancy, sant action my be due to ability to inhibit reup-

feeling of incomplete bladder emptying, in-D take of serotonin and other neurotransmitters.terruption in urinary stream, impairment in Topical: Anti-inflammatory, antifungal, antivi-U size and force of urinary stream, terminal uri- ral, and antibacterial properties. Therapeuticnary dribbling, straining to start flow, dysuria,C Effects: PO: Decreased signs and symptoms ofurgency) before and periodically throughoutT depression. Topical: Decreased inflammationtherapy.
of burns or other wounds.S ● Rectal exams prior to and periodically
Pharmacokineticsthroughout therapy to assess prostate size are
Absorption: Unknown.recommended.
Distribution: Unknown.Potential Nursing Diagnosis
Metabolism and Excretion: Unknown.Impaired urinary elimination (Indications)
Half-life: Hypericum constituents—24.8–Deficient knowledge, related to medication reg-
26.5 hr.imen (Patient/Family Teaching)
TIME/ACTION PROFILEImplementation

● Take on a full stomach to minimize GI effects.
ROUTE ONSET PEAK DURATION

Patient/Family Teaching
PO 10–14 days within 4–6 unknown

● Advise patients to start therapy with this her- wk
bal supplement only after evaluation by a
health care provider who will provide contin- Contraindications/Precautions
ued follow up care. Contraindicated in: Pregnancy, lactation, or

● Inform patients that saw palmetto does not al- children.
ter the size of the prostate but still should re- Use Cautiously in: History of phototoxicity;
lieve the symptoms associated with BPH. Alzheimer’s disease (may induce psychosis);

● Tell patients that taking this herbal supple- Patients undergoing general anesthesia (may
ment with food should reduce the GI effects cause cardiovascular collapse); History of sui-
and make it easier to tolerate. cide attempt, severe depression, schizophrenia

or bipolar disorder (can induce hypomania orEvaluation
● Decrease in urinary symptoms of BPH. psychosis).

* CAPITALS indicates life-threatening; underlines indicate most frequent.

Copyright © 2008 by F.A. Davis



NATURAL/HERBAL PRODUCTS 1317

NAdverse Reactions/Side Effects Patient/Family Teaching
CNS: dizziness, restlessness, sleep distur- ● Instruct patient to take St. John’s wort as di- A
bances. CV: hypertension. GI: abdominal pain, rected. Tbloating, constipation, dry mouth, feeling of full- ● Patients with depression should be evaluated
ness, flatulence, nausea, vomiting. Derm: aller- Uby health care professional. Standard therapy
gic skin reactions (hives, itching, skin rash), may be of greater benefit for moderate to se- R
phototoxicity. vere depression.

A
● Advise patient to notify health care profes-Interactions

sional of medication regimen prior to treat- LNatural Product-Drug: Concurrent use with
ment or surgery.alcohol or other antidepressants (including /

● Caution patients to avoid sun exposure andSSRIs and MAO inhibitors) may increase the Huse protective sunscreen to reduce the risk ofrisk of adverse CNS reactions. May reduce the
photosensitivity reactions. Eeffectiveness and serum concentrations of di-

● Inform patient that St. John’s wort is usuallygoxin. Use with MAO Inhibitors and selec- R
taken for a period of 4–6 wk. If no improve-tive serotonin agonists could result in sero- Bment is seen, another therapy should be con-tonin syndrome. May decrease plasma
sidered. Acyclosporine levels by 30–70% and cause

● Inform patient to purchase herbs from a rep-acute transplant rejection. May increase the me- Lutable source and that products and theirtabolism of phenytoin and cause loss of seizure
contents vary among different manufacturers.control. Avoid use of St. John’s Wort and MAO

● Warn patient not to use alcohol while takingInhibitors within 2 wk of each other. P
St. John’s wort.Route/Commonly Used Doses R

● Warn patients that St. John’s Wort may reducePO (Adults): Mild Depression—300 mg of St. Othe therapeutic effectiveness of several drugs.John’s Wort (standardized to 0.3% hypericin) 3
● May potentiate effect of sedatives and side ef- Dtimes daily or 250 mg twice daily of 0.2% hyper- fects of other antidepressants. Do not takeicin extract. OCD—450 mg twice daily of exten- Uwithin 2 wk of MAO Inhibitor therapy.ded release preparation. C● Instruct patient to consult healthcare profes-Topical: (Adults): 0.2–1 mg total hypericin

sional before taking any prescription or OTC Tdaily.
medications concurrently with St. John’s

SAvailability wort.
Preparations for Oral Use Evaluation
Dried herbOTC; Dried (hydroalcoholic) ex-

● Decrease in signs and symptoms of depres-
tractOTC; OilOTC; TinctureOTC. sion or anxiety.
Preparations for Topical Application ● Improvement in skin inflammation.
LiquidOTC; SemisolidOTC.

NURSING IMPLICATIONS valerian (vuh-lare-ee-en)
Assessment Other Name(s):
● Depression: Assess patient for depression Amantilla, All-Heal, Baldrian, Bal-

periodically throughout therapy. drianwurzel, Belgium Valerian,
● Inflammation: Assess skin or skin lesions Common Valerian, Fragrant Vale-

periodically throughout therapy. rian, Garden Heliotrope, Garden
Potential Nursing Diagnosis Valerian, Indian Valerian, Mexican
Ineffective coping (Indications) Valerian, Pacific Valerian, Tagara,
Anxiety (Indications) Valeriana, Valeriana officinalis,
Deficient knowledge, related to medication reg- Valerianae radix, Valeriana rhi-
imen (Patient/Family Teaching) zome, Valeriane
Implementation Classification
● PO: Tea can be prepared by mixing 2-4 dried Therapeutic: antianxiety agents, sedative/

herb in 150 ml of boiling water and steeping hypnotics
for 10 min.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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N Common Uses NURSING IMPLICATIONS
Insomnia. Anxiety.A Assessment
ActionT ● Assess degree of anxiety and level of sedation
May increase concentrations of the inhibitory prior to and periodically throughout therapy.U CNS transmitter GABA. Therapeutic Effects:

● Assess sleep patterns.
Improvement in sleep quality.R

● Assess response in the elderly population
Pharmacokinetics where drowsiness and loss of balance mayA
Absorption: Unknown. pose a significant risk for injury.L
Distribution: Unknown. Potential Nursing Diagnosis/ Metabolism and Excretion: Unknown. Anxiety (Indications)Half-life: Unknown.H Risk for injury (Side Effects)
TIME/ACTION PROFILEE Implementation

● Take one to two hours before bedtime if usedR ROUTE ONSET PEAK DURATION
for nighttime hypnotic.B PO 30–60 min 2 hr unknown

● Administer orally three to five times daily to
A control anxiety.Contraindications/Precautions
L Contraindicated in: Pregnancy and lactation. Patient/Family Teaching

Use Cautiously in: Alcohol use (may have ad- ● Warn patients to avoid use of other medica-
ditive sedative effects). tions or herbals that have a sedative effect, asP the combination will increase drowsiness andAdverse Reactions/Side EffectsR sedation.CNS: drowsiness, headache. Misc: Benzodiaze-

● Warn patients against driving or operatingO pine-like withdrawal symptoms with discontinu-
heavy machinery after taking valerian.ation after long-term use.D

● Inform patients not to take this herbal supple-InteractionsU ment if pregnant or breast-feeding.
Natural Product-Drug: Additive CNS depres-

● Counsel patients to avoid activities requiringC sion with alcohol, antihistamines, sedative mental alertness until response to this sup-
hypnotics and other CNS depressants. Alco-T plement is known.
hol-containing preparations may interact with

● Notify patients that dependence with with-S disulfuram and metronidazole. Additive drawal symptoms may develop with pro-sedative effects can occur when used with her- longed use.bal supplements with sedative properties such
● Instruct patients to avoid consuming alcoholas kava, L-tryptophan, melatonin, SAMe, while taking this herbal supplement.and St. John’s wort.
● Encourage patients to eliminate stimulants

Route/Commonly Used Doses such as caffeine and to provide an environ-
PO (Adults): Tea—1 cup tea 1–5 times daily. ment that promotes restful sleep.
Tea is made by steeping 2–3 g root in 150 ml Evaluationboiling water for 5–10 min then straining. Tinc-

● Decreased anxiety level.ture—1–3 mL 1–5 times daily. Extract—
● Improvement in sleep with a feeling of rest-400–900 mg up to 2 hours before bedtime or

fulness without drowsiness upon awakening.300–450 mg divided tid.

Availability Zingiber Officinale, see ginger.
CapsulesOTC; ExtractOTC; TeaOTC; TinctureOTC.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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APPENDIX A

Recent Drug Approvals

To view full-text monographs of drugs that have been recently released from the FDA or to learn
about changes to dosage forms, please visit www.DrugGuide.com.

reactions at treatment site, rash. Misc: allergicdiclofenac (topical patch) reactions including ANAPHYLATOID REACTIONS.
(dye-kloe-fen-ak)
Flector Route/Dosage

Topical (Adults): 1 patch applied to mostClassification
painful area twice daily.Therapeutic: nonsteroidal anti-inflammato-

ry agents, analgesics

Pregnancy Category C doripenem (do-ri-pen-em)
Doribax
ClassificationIndications
Therapeutic: anti-infectivesTopical treatment of acute pain due to minor
Pharmacologic: carbapenemsstrains, sprains, and contusions.

Pregnancy Category B
Contraindications/Precautions
Contraindicated in: Hypersensitivity; cross- Indications
sensitivity with other NSAIDs may exist; History Infections caused by susceptible organisms in-
of Aspirin Triad (nasal polyps, asthma, bron- cluding: complicated intra-abdominal infec-
chospasm following aspirin); Treatment of per- tions, complicated urinary tract infections, in-
ioperative pain following coronary artery bypass cluding pyelonephritis.
graft (CABG) surgery; Advanced renal disease;

Contraindications/PrecautionsApplication to non-intact or damaged skin; OB:
Contraindicated in: Hypersensitivity to dori-Late pregnancy (may cause premature closure
penem, other carbapenems or beta-lactams.of the ductus arteriosus) or lactation.
Use Cautiously in: Geri: Consider age-relatedUse Cautiously in: Geri: Increased risk of ad-
decrease in renal function when choosing dose;verse effects; consider age-related decrease in
OB: Use cautiously during lactation; Pedi: Safemetabolic pathways, concurrent disease states
use in children has not been established.and drug therapy; History of cardiovascular dis-

ease or risk factors (increased risk of serious Adverse Reactions/Side Effects
cardiovascular effects); History of hypertension CV: headache. GI: PSEUDOMEMBRANOUS COLITIS, diar-
or edema (may exacerbate condition); History rhea, nausea, � liver enzymes. Hemat:
of impaired renal or hepatic function, heart fail- anemia. Local: phlebitis. Misc: allergic reac-ure, concurrent ACE inhibitor or diuretic thera- tions including ANAPHYLAXIS, infection with resis-py (increased risk of renal toxicity); Chronic tant organisms, superinfection.corticosteroid therapy (slow tapering of corti-

Route/Dosagecosteroids required); Bleeding abnormalities
IV (Adults): 500 mg every 8 hror platelet dysfunction; Pedi: Safe use not estab-

lished. Renal Impairment
Exercise Extreme Caution in: History of ul- IV (Adults): CCr 30–50 ml/min—250 mg ev-
cer disease or GI bleeding. Pre-existing asthma. ery 8 hr; CCr >10–<30 ml/min—250 mg ev-

ery 12 hr.
Adverse Reactions/Side Effects
CV: edema, hypertension. GI: GI BLEEDING, � liv-

etravirine (e-tra-veer-een)er enzymes. GU: renal toxicity. Derm: STEVENS-
JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS, local Intelence
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tolerate further anthracycline. May also be usedClassification as monotherapy for breast cancers that are notTherapeutic: antiretrovirals responding to anthrancylines, taxane or capeci-Pharmacologic: non-nucleoside reverse tabine.transcriptase inhibitors
Contraindications/Precautions

Pregnancy Category B Contraindicated in: Previous hypersensitivity
to any medications containing Cremophor EL or
similar derivatives (polyoxethylated castor oil);Indications
Neutrophils <1500 cells/m3 or plateletsHIV infection (with other antiretrovirals).
<100,000 cells/m3; Severe hepatic impairment;Contraindications/Precautions Use with capecitabine is contraindicated for he-

Contraindicated in: Concurrent use with oth- patic impairment (AST or ALT >2.5 × upper
er non-nucleoside reverse transcriptase inhibi- limits of normal or bilirubin >1 × upper limit of
tors (NNRTIs), rifampin, rifapentine, St. John’s normal) due to � risk of toxicity and death as-
wort. sociated with neutropenia; OB: Pregnancy or
Use Cautiously in: Concurrent use of antiar- lactation.
rhythmics, anticonvulsants, antifungals, clari- Use Cautiously in: Toxicity; dose adjustments
thyromycin, rifabutin, diazepam, dexametha- may be required for neuropathy/arthralgia/
sone, HMG Co-A reductase inhibitors (statins), myalgia/fatigue, neutropenia, thrombocytope-
immunusuppressants; Geri: Consider age-relat- nia, moderate hepatic impairment or palmar-
ed decrease in organ function and body mass, plantar erythrodysesthesia; Diluent contains de-
concurrent disease states and medications; hydrated alcohol; consider possible CNS effects;
Pedi, OB, Lactation: Pregnancy, lactation and Diabetes or history of neuropathy (� risk of se-
children (safety not established, breast-feeding vere neuropathy); History of cardiac disease
not recommended in HIV-infected women). (may � risk of myocardial ischemia or ventric-

ular dysfunction; OB: Patients with child-bear-Adverse Reactions/Side Effects
ing potential.CNS: SEIZURES, anxiety, confusion, fatigue, head-

ache, insomnia, sleep disorders. EENT: blurred Adverse Reactions/Side Effects
vision, vertigo. CV: MYOCARDIAL INFARCTION, angina CNS: fatigue, weakness, dizziness, headache, in-
pectoris, atrial fibrillation, hypertension. GI: somnia. EENT: � lacrimation. CV: chest pain,
nausea, abdominal pain, anorexia, dry mouth, edema, myocardial ischemia, ventricular dys-
hepatitis, stomatitis, vomiting. GU: renal failure. function. Resp: dyspnea. GI: abdominal pain,
Endo: gynecomastia, hyperglycemia, hyperli- anorexia*, constipation, diarrhea, mucositis,
pidemia. Hemat: anemia, hemolytic anemia. nausea, stomatitis, vomiting, altered taste.

Derm: alopecia, hyperpigmentation, nail disor-Derm: rash. Metab: fat redistribution. Neuro:
der, palmar-plantar erythrodysesthesia (combi-peripheral neuropathy. Misc: allergic reactions
nation therapy with capecitabine), exfoliation,including STEVENS-JOHNSON SYNDROME , IM-
pruritus, rash, hot flushes. Hemat: MYELOSUPPRES-MUNE RECONSTITUTION SYNDROME.
SION. MS: arthralgia, musculoskeletal pain,Route/Dosage myalgia. Neuro: peripheral neuropathy. Misc:PO (Adults): 200 mg twice daily. hypersensitivity reactions.
Route/Dosage
IV (Adults): 40 mg/m2 every 3 weeks; not to ex-ixabepilone (icks-a-bep-i-lone)
ceed dose greater than that calculated for 2.2 m2Ixempra
(88 mg/dose)

Classification Hepatic Impairment
Therapeutic: antineoplastics IV (Adults): Moderate Impairment—20 mg/
Pharmacologic: epothilone B analog m2 every 3 weeks; not to exceed 30 mg/m2.

Pregnancy Category D

methoxypolyethylene
Indications glycol-epoetin beta
Combination use with capecitabine for the treat- (meh-thok-see-pah-lee-eh-thih-ment of metastatic or locally advanced breast

leengly-kol ee-poh-eh-tinbay-ta)cancer currently resistant to a taxane and an-
thracycline or resistant to a taxane and cannot Mircera
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Pugh >B); Bronchospastic disease; OB: Lac-Classification tation.Therapeutic: antianemics Use Cautiously in: Coronary artery diseasePharmacologic: hormones (rapid cessation should be avoided); Compen-
sated congestive heart failure.; Major surgeryPregnancy Category C
(anesthesia may augment myocardial depres-
sion); Diabetes mellitus (may mask signs of hy-Indications
poglycemia); Thyrotoxicosis (may mask symp-Anemia due to chronic renal failure.
toms); Moderate hepatic impairment (�

Contraindications/Precautions metabolism); Severe renal impairment (� ini-
Contraindicated in: Hypersensitivity; Uncon- tial dose if CCr <30 ml/min); History of severe
trolled hypertension; Treatment of anemia due allergic reactions (� intensity of reactions);
to cancer chemotherapy. Pheochromocytoma (alpha blockers required
Use Cautiously in: Patients with hypertension prior to beta blockers); Geri: Consider in-
or cardiovascular disease (monitor closely); creased sensitivity, concurrent chronic dis-
Dialysis patients (IV route recommended to de- eases, medications and presence of age-related
crease immunogenecity); Predialysis patients decrease in clearance; OB: Use in pregnancy
(may require lower doses); Geri: Use lower only if maternal benefit outweighs fetal risk;
doses, consider age related decrease in meta- Pedi: Safe use in children <18 yr not estab-
bolic function, concurrent disease states and lished.
medications; OB, Lactation: Use during preg- Adverse Reactions/Side Effectsnancy only if maternal benefit outweighs fetal CNS: dizziness, fatigue, headache.risk; Pedi: Safe use not established.

Route/DosageAdverse Reactions/Side Effects PO (Adults): 5 mg once daily initially, may in-CNS: SEIZURES, headaches. CV: CARDIOVASCULAR AND crease at 2 wk intervals up to 40 mg/day.
THROMBOTIC EVENTS, hypertension, hypotension.

Hepatic/Renal ImpairmentGI: diarrhea, constipation, vomiting. Hemat:
PO (Adults): 2.5 mg once daily initially; titratePURE RED APLASIA. Misc: allergic reactions includ-
upward cautiously.ing ANAPHYLAXIS, fistula complications.

Route/Dosage
Subcut, IV (Adults): 0.6 mcg/kg once every nilotinib (ni-lo-ti-nib)
two weeks, dosing based on hemoglobin values. Tasigna
Once every-two-week dose is determined, may

Classificationbe given monthly at twice the every-two-week
Therapeutic: antineoplasticsdose.
Pharmacologic: enzyme inhibitors, kinase
inhibitors

nebivolol (ne-bi-vi-lole)
Pregnancy Category DBystolic

Classification Indications
Therapeutic: antihypertensives Chronic or accelerated phase Philadelphia
Pharmacologic: beta blockers (selective) chromosome positive chronic myelogenous

leukemia which has not responded to other
Pregnancy Category C treatment, including imatinib.

Contraindications/PrecautionsIndications Contraindicated in: Hypokalemia or hypo-Hypertension (alone and with other antihyper- magnesemia; Long QT syndrome; Concurrenttensives). use of medications known to prolong QT inter-
Contraindications/Precautions val; Concurrent use of strong inhibitors of the
Contraindicated in: Hypersensitivity; Severe CYP3A4 enzyme system (increased risk of toxic-
bradycardia, heart block greater than first de- ity); Concurrent use of strong inducers of the
gree. cardiogenic shock, decompensated heart CYP3A4 enzyme system (may � effectiveness);
failure or sick sinus syndrome (without pace- Concurrent grapefruit juice (may � risk of tox-
maker); Severe hepatic impairment (Child- icity); Galactose intolerance, severe lactase defi-

� = Canadian drug name.

* CAPITALS indicates life-threatening; underlines indicate most frequent.
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ciency or glucose-galactose malabsorption ternal benefit outweighs fetal risk; Pedi: Safe use
(capsules contain lactose); OB: Pregnancy or in children <16 yr not established.
lactation. Adverse Reactions/Side EffectsUse Cautiously in: Concurrent use of other CNS: headache, dizziness, fatigue, weakness.drugs that prolong QT interval; Electrolyte ab- CV: myocardial infarction. GI: diarrhea,normalities; correct prior to administration to abdominal pain, gastritis, hepatitis, vomiting.� risk of arrhythmias; Hepatic impairment (� GU: renal failure/impairment. Hemat: anemia,dose required for Grade 3 elevated bilirubin,

neutropenia. Metab: lipodystrophy. Misc: hy-transaminases or lipase); OB: Women with
persensitivity reactions, immune reconstitutionchild-bearing potential (effective contraception
syndrome, fever.required); Pedi: Safe use in children has not

been established. Route/Dosage
PO (Adults): 400 mg twice daily.Adverse Reactions/Side Effects

CNS: fatigue, headache, dizziness. EENT: verti-
go. CV: ARRHYTHMIAS, hypertension, palpitations,

temsirolimusQT prolongation. GI: constipation, diarrhea,
nausea, vomiting, abdominal discomfort, an- (tem-si-ro-li-mus)
orexia, dyspepsia, flatulence, hepatotoxicity. Torisel
Derm: pruritus, rash, alopecia, flushing. F and

ClassificationE: hyperkalemia, hypocalcemia, hypokalemia,
Therapeutic: antineoplasticshyponatremia, hypophosphatemia. Hemat: MYE-
Pharmacologic: enzyme inhibitors, kinaseLOSUPRESSION. Metab: � lipase, hyperglycemia.
inhibitorsMS: musculoskeletal pain. Neuro: paresthesia.

Misc: fever, night sweats.
Pregnancy Category D

Route/Dosage
PO (Adults): 400 mg twice daily; adjustment Indicationsmay be required for toxicity and/or drug inter- Advanced renal cell carcinoma.actions.

Contraindications/Precautions
Contraindicated in: OB: Pregnancy and lac-
tation.raltegravir (ral-teg-ra-veer)
Use Cautiously in: Hypersensitivity to temsiro-Isentress
limus, sirolimus or polysorbate 80; Periopera-

Classification tive patients (may impair wound healing); OB:
Therapeutic: antiretrovirals Patients which child-bearing potential; Pedi:
Pharmacologic: integrase strand transfer Safe use in children not established.
inhibitor (INSTI) Adverse Reactions/Side Effects

CNS: weakness. EENT: conjunctivitis. CV: hy-Pregnancy Category C
pertension, venous thromboembolism. Resp:
INTERSTITIAL LUNG DISEASE. GI: BOWEL PERFORATION, an-Indications
orexia, � liver enzymes, mucositis, nausea.HIV infection (with other antiretrovirals) in pa-
GU: RENAL FAILURE. Derm: rash, abnormal woundtients who are failing other treatments as evi-
healing. Endo: hyperglycemia. F and E: edema,denced by continued viral replication and resis-
hypophosphatemia. Hemat: anemia, leukope-tance to other agents.
nia, lymphopenia, thrombocytopenia. Metab:Contraindications/Precautions hyperlipidemia, hypertriglyceridemia. Misc: hy-Contraindicated in: OB: Lactation (breast persensitivity reactions including ANAPHYLAXIS,feeding not recommended in HIV-infected pa- � risk of infections.tients).
Route/DosageUse Cautiously in: Geri: Choose dose careful-
IV (Adults): 25 mg once weekly; dose modifi-ly, considering concurrent disease states, drug
cation is required for bone marrow toxicity ortherapy and age-related decrease in hepatic and
concurrent use of agents affecting the CYP 3A4renal function; Concurrent use of medications
enzyme system (pre-treatment with antihista-associated with rhabomyolysis/myopathy (may

increase risk); OB: Use in pregnancy only if ma- mine is recommended).
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NEW DOSAGE FORMS
Generic Name (Brand Name) New Dosage Form

amoxicillin (Moxatag) 775 mg extended-release once daily tablet

atazanavir (Reyataz) 300 mg tablet

azithromycin (AzaSite) 1% ophthalmic solution for bacterial conjunctivitis.

ciclesonide (Alvesco) 80 mcg and 160 mcg metered dose inhaler for asthma.

cimetidine (Tagamet) 200 mg tablet OTC

cyclobenzaprine (Amrix) 15 mg and 30 mg extended-release, once-daily capsule

dextroamphetamine 5 mg/5 mL oral solution
(Dexedrine)

doxycycline (Doryx, 75 mg and 100 mg delayed-release capsules; oral suspension 50 mg/5 mL
Vibramycin)

esomeprazole (Nexium) 10 mg delayed-release oral suspension

fentanyl buccal (Fentora) 300 mg buccal tablet

fomepizole (Antizol) 1 g/mL injection for ethylene glycol poisoning

fosaprepitant (Emend) 115 mg powder for IV injection for chemotherapy-induced N/V.

fosphenytoin (Cerebyx) 50 mg/mL

lamivudine (Epivir) 150 mg and 300 mg tablets

levalbuterol (Xopenex) Metered dose inhaler 0.045 mg/inhalation

levocetrizine (Zyzal) 2.5 mg/5 mL oral solution

levothyroxine (Unithroid) 137 mcg tablets

lidocaine (Zingo) A powder intradermal injection for local analgesia prior to venous access
procedures in children.

lopinavir/ritonavir (Kaletra) 100 mg/25 mg tablets

methylphenidate (Daytrana) Transdermal patch delivers 10 mg/9 hrs, 15 mg/9hrs, 20 mg/9 hrs or 30 mg/
9 hrs

niacin extended-release/ niacin 500 mg/simvastatin 20 mg
simvastatin (Simcor) niacin 750 mg/simvastatin 20 mg

niacin 1 g/simvastatin 20 mg

nisoldipine (Sular) New extended release dose form 8.5, 17, 25.5, and 34 mg bioequivalent to the
10, 20, 30, and 40 mg dose forms.

orlistat (Alli) 60 mg capsule OTC

pantoprazole (Protonix) New delayed-release oral suspension formulation in 40 mg packets.

paroxetine (Pexeva) 10, 20, 30, and 40 mg tablets

risedronate (Actonel) New 75 mg tablet given two consecutive days per mo.

sevelamer (Renvela) The carbonate salt of Renagel for phosphate binding.

terbinafine (Lamisil) 125 mg and 187.5 mg oral granule formulation for tinea capitis in patients >4
years.

venlafaxine (Effexor, Effexor 12.5 mg tablets
XR) 100 mg extended-release capsules

voriconazole (Vfend) Oral suspension 200 mg/5 mL
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RECENT LABELING CHANGES (New Warnings/Indications)
Generic Name (Brand Name) Labeling change

Antiepileptic drugs New warning regarding suicide risk.

amiodarone (Cordarone) New adverse drug reaction of Parkinsonian symptoms.

aripiprazole (Abilify) New warning related to dystonia. New indication for pediatric patients 10–17
years with Bipolar I disorder.

azithromycin (Zithromax) New adverse reaction—taste/smell perversion and/or loss.

bevacizumab (Avastin) New indication with paclitaxel for the treatment of patients who have not
received chemotherapy for metastatic HER2 negative breast cancer.

carbamazepine (Tegretol) New warning regarding risk of serious skin reactions, increased risk with
patients of Asian ancestry.

celecoxib (Celebrex) New warning regarding increased risk of renal toxicity with long term use and
interactions.

ciclosonide (Omnaris) New indication for pediatric patients 6 years and older with seasonal allergic
rhinitis and for pediatric patients 12 years and older with perennial allergic
rhinitis.

cilostazol (Pletal) New adverse reactions of blood pressure increase and aplitic anemia.

colesevelam (Welchol) New indication for adjunctive therapy to improve glycemic control in adults
with type 2 diabetes. New warning for patients with type 1 diabetes or with
serum triglyceride (TG) concentrations >500 mg/dL.

darunavir (Prezista) New warnings, precautions and adverse drug reactions.

desmopressin (DDAVP) New contraindication for patients with hyponatremia or a history of
hyponatremia.

duloxetine (Cymbalta) New warnings regarding risk of abnormal bleeding and serious skin reactions.

erythromycin (Eryc) New warnings regarding Clostridium difficile associated colitis.

esometrazole (Nexium) Approved for treatment of GERD in children 1–11 years.

eszopiclone (Lunesta) New warning regarding administration to patients with depression.

fluoxetine (Prozac) New warnings regarding hyponatremia and increased risk of bleeding with
NSAIDs, aspirin, and other drugs effecting coagulation.

fosamprenavir (Lexiva) New dosing guidelines for pediatric patients 2 years and older.

idursulfase (Elaprase) New warning regarding biphasic anaphylactic reactions.

imatinib (Gleevec) New warnings regarding severe CHF and hypereosinophilic cardiac toxicity.

ketorolac (Toradol) New interactions with ACE inhibitors, angiotension II receptor antagonists, and
selective serotonin reuptake inhibitors.

lopinavir/ritonavir (Kaletra) New interactions with St. John’s Wort, lovastatin, and simvastatin.

meropenem (Merrem) New hematologic and skin adverse reactions.

micafungin (Mycamine) New indication for treatment of patients with Candidemia, Acute Disseminated
Candidiasis, Candida Peritonitis and Abscesses, and patients with esophageal
Candidiasis.

montelukast (Singulair) New warning for risk of erythema nodusum and suicidal thinking and behavior.

mometasone (Asmanex) New indication for children 4–11 years for asthma prophylaxis.

moxifloxacin (Avelox) New caution regarding photosensitivity.

natalizumab (Tysabri) New indication for moderate to severe Crohn’s disease.

octreotide (Sandostatin) New indication for long term maintenance therapy of acromegaly.
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RECENT LABELING CHANGES (continued)
oxcarbazepine (Trileptal) New warnings of anaphylactic reactions and angioedema.

palonosetron (Aloxi) New indication for postoperative nausea and vomiting.

panitumumab (Vectibix) New interactions with chemotherapy agents.

paroxetine (Pexeva) New warning regarding increased risk of bleeding with NSAIDs, aspirin, and
other drugs effecting coagulation.

propranolol (Inderal) New contraindications for patients with bronchial asthma and hypersensitivity to
propranolol. New warning for patients with angina. New adverse reactions.

quetiapine (Seroquel) New warning regarding risk or anemia, leucopenia, and agranulocytosis.

sertraline (Zoloft) New warning regarding increased risk of bleeding with NSAIDs, aspirin, and
other drugs effecting coagulation.

sildenafil (Viagra) New warning regarding tinnitus, hearing loss, vision changes, and seizures.

sirolimus (Rapamune) New instructions for administration of tablets.

sitagliptin (Januvia) New precautions with other drugs that cause hypoglycemia.

somatropin (Accretion) New brand name drug.

sorafenib (Nexavar) New warnings in patients with hepatic impairment.

tadalafil (Cialis) New warning regarding tinnitus and hearing loss.

temazepam (Restoril) New warnings and precautions regarding lack of response.

teriparatide (Forteo) New warning of spasms of the back and legs.

tiotropium (Spiriva) New warning regarding risk of stroke.

triamcinolone (Azmacort) New adverse reactions of increased risk of decreased bone mineral density,
osteoporosis, and fracture.

valsartan (Diovan) New indication for hypertension in pediatric patients 6–16 years old.

vardenafil (Levitra) New warning regarding tinnitus and hearing loss and seizures.

varenicline (Chantix) New warning regarding neuropsychiatric symptoms.

voriconazole (Vfend) New interaction with St. John’s Wort and other drugs. New IV incompatibilities.
New monitoring guidelines for patients at risk for pancreatitis.

ziprasodone (Geodon) New GI (swollen tongue), GU (enuresis, urinary incontinence), and Nervous
system (facial droop, tardive dyskinesia) adverse drug reactions.

DISCONTINUED DRUGS
Generic Name (Brand Name) Reason for Discontinuation

amprenavir (Agenerase) Oral solution and 50 mg capsules discontinued due to decrease in demand
since release of fosamprenavir.

aprotinin (Trasylol) Marketing suspension due to possible increased risk for death.

cefamandol (Mandol) No longer manufactured.

ethmozine (Morizicine) Manufacturer will no longer sell product after December 31, 2007 due to a
marketing decision.

gatifloxacin (Tequin) Tablets and solution for infection – no longer manufactured.

insulin recombinant human, No longer manufactured due to unmet sales goals.
powder for inhalation
(Exubera)
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DISCONTINUED DRUGS (continued)
interferon alfa 2a (Roferon) No longer manufactured.

loracarbef (Lorabid) No longer manufactured.

mivacurium (Mivacron) No longer manufactured.

pergolide (Permax) Manufacturer-initiated withdrawal from the market due to the risk of heart
valve damage.

pemoline (Cylert) Declining sales and availability of generic equivalents.

tegaserod (Zelnorm) Withdrawn from the market due to increased risk of cardiovascular adverse
effects (e.g., angina, heart attack, and stroke).

trimetrexate (Neutrexin) No longer manufactured.

zalcitabine (Hivid) No longer recommended due to newer regimens.
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Combination Drugs

Note: The drugs listed in this section are in alphabetical order according to trade names. If the
trade name does not specify dosage form, the dosage form is either a tablet or capsule. Following
each trade name are the generic names and doses of the active ingredients contained in each
preparation. For information on these drugs, look up each generic name in the combination. For
inert ingredients, see drug label. (OTC) signifies ‘‘over-the-counter’’ or nonprescription medi-
cation.

A-200 Shampoo—0.33% pyrethrins + 4% piperonyl butoxide (OTC)
Accuretic 10/12.5—quinapril 10 mg + hydrochlorothiazide 12.5 mg
Accuretic 20/12.5—quinapril 20 mg + hydrochlorothiazide 12.5 mg
Accuretic 20/25—quinapril 20 mg + hydrochlorothiazide 25 mg
Actifed Cold and Allergy—chlorpheniramine 4 mg + phenylephrine 10 mg (OTC)
Actifed Cold and Sinus—chlorpheniramine 2 mg + pseudoephedrine 30 mg + acetami-

nophen 500 mg (OTC)
Activella Tablets 0.5/0.1—estradiol 0.5 mg + norethindrone 0.1 mg
Activella Tablets 1/0.5—estradiol 1 mg + norethindrone 0.5 mg
Actoplus Met 15/500—pioglitazone 15 mg + metformin 500 mg
Actoplus Met 15/850—pioglitazone 15 mg+ metformin 850 mg
Adderall 5 mg—dextroamphetamine sulfate 1.25 mg + dextroamphetamine saccharate

1.25 mg + amphetamine aspartate 1.25 mg + amphetamine sulfate 1.25 mg
Adderall 7.5 mg—dextroamphetamine sulfate 1.875 mg + dextroamphetamine saccharate

1.875 mg + amphetamine aspartate 1.875 mg + amphetamine sulfate 1.875 mg
Adderall 10 mg—dextroamphetamine sulfate 2.5 mg + dextroamphetamine saccharate 2.5

mg + amphetamine aspartate 2.5 mg + amphetamine sulfate 2.5 mg
Adderall 12.5 mg—dextroamphetamine sulfate 3.125 mg + dextroamphetamine saccharate

3.125 mg + amphetamine aspartate 3.125 mg + amphetamine sulfate 3.125 mg
Adderall 15 mg—dextroamphetamine sulfate 3.75 mg + dextroamphetamine saccharate

3.75 mg + amphetamine aspartate 3.75 mg + amphetamine sulfate 3.75 mg
Adderall 20 mg—dextroamphetamine sulfate 5 mg + dextroamphetamine saccharate 5

mg + amphetamine aspartate 5 mg + amphetamine sulfate 5 mg
Adderall 30 mg—dextroamphetamine sulfate 7.5 mg + dextroamphetamine saccharate 7.5

mg + amphetamine aspartate 7.5 mg + amphetamine sulfate 7.5 mg
Adderall XR 5 mg—dextroamphetamine saccharate 1.25 mg + dextroamphetamine sulfate

1.25 mg + amphetamine aspartate monohydrate 1.25 mg + amphetamine sulfate 1.25
mg

Adderall XR 10 mg—dextroamphetamine saccharate 2.5 mg + dextroamphetamine sulfate
2.5 mg + amphetamine aspartate monohydrate 2.5 mg + amphetamine sulfate 2.5 mg

Adderall XR 15 mg—dextroamphetamine saccharate 3.75 mg + dextroamphetamine sul-
fate 3.75 mg + amphetamine aspartate monohydrate 3.75 mg + amphetamine sulfate
3.75 mg

Adderall XR 20 mg—dextroamphetamine saccharate 5 mg + dextroamphetamine sulfate
5 mg + amphetamine aspartatemonohydrate 5 mg + amphetamine sulfate 5 mg
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Adderall XR 25 mg—dextroamphetamine saccharate 6.25 mg + dextroamphetamine sul-
fate 6.25 mg + amphetamine aspartate monohydrate 6.25 mg + amphetamine sulfate
6.25 mg

Adderall XR 30 mg—dextroamphetamine saccharate 7.5 mg + dextroamphetamine sulfate
7.5 mg + amphetamine aspartate monohydrate 7.5 mg + amphetamine sulfate 7.5 mg

Advair Diskus 100—(per actuation) fluticasone 100 mcg + salmeterol 50 mcg
Advair Diskus 250—(per actuation) fluticasone 250 mcg + salmeterol 50 mcg
Advair Diskus 500—(per actuation) fluticasone 500 mcg + salmeterol 50 mcg
Advair HFA 45—(per actuation) fluticasone 45 mcg + salmeterol 30.45 mcg
Advair HFA 115—(per actuation) fluticasone 115 mcg + salmeterol 30.45 mcg
Advair HFA 230—(per actuation) fluticasone 230 mcg + salmeterol 30.45 mcg
Advicor 500/20—extended-release niacin 500 mg + lovastatin 20 mg
Advicor 750/20—extended-release niacin 750 mg + lovastatin 20 mg
Advicor 1000/20—extended-release niacin 1000 mg + lovastatin 20 mg
Advicor 1000/40—extended-release niacin 1000 mg + lovastatin 40 mg
Advil Cold & Sinus—pseudoephedrine 30 mg + ibuprofen 200 mg (OTC)
Advil Multi-Symptom Cold—chlorpheniramine 2 mg + pseudoephedrine 30 mg + ibu-

profen 200 mg (OTC)
Advil PM Liquigels—diphenhydramine 25 mg + ibuprofen 200 mg (OTC)
Aggrenox—aspirin 25 mg + extended-release dipyridamole 200 mg
Aldactazide 25/25—hydrochlorothiazide 25 mg + spironolactone 25 mg
Aldactazide 50/50—hydrochlorothiazide 50 mg + spironolactone 50 mg
Alesse—levonorgestrel 0.1 mg + ethinyl estradiol 20 mcg
Aleve-D Sinus & Cold—naproxen 220 mg + extended-release pseudoephedrine 120 mg

(OTC)
Alka-Seltzer Effervescent, Original—citric acid 1000 mg + sodium bicarbonate 1916

mg + aspirin 325 mg (OTC)
Alka-Seltzer Plus Cold & Cough Liqui-Gels—dextromethorphan 10 mg + phenyleph-

rine 5 mg + chlorpheniramine 2 mg + acetaminophen 325 mg (OTC)
Alka-Seltzer Plus Night Cold Formula Liquid Gels—acetaminophen 325 mg + doxyla-

mine 6.25 mg + dextromethorphan 15 mg (OTC)
Alka-Seltzer Plus Sinus Formula—phenylephrine 5 mg + acetaminophen 250 mg (OTC)
Allegra-D 12 Hour—fexofenadine 60 mg + extended-release pseudoephedrine 120 mg
Allegra-D 24 Hour—fexofenadine 180 mg + extended-release pseudoephedrine 240 mg
Allerest Maximum Strength—pseudoephedrine 30 mg + chlorpheniramine 2 mg (OTC)
Allerest Allergy and Sinus Relief Maximum Strength—pseudoephedrine 30 mg +

acetaminophen 325 mg (OTC)
Allerfrim Syrup—(per 5 ml) triprolidine 1.25 mg + pseudoephedrine 30 mg (OTC)
Anacin—aspirin 400 mg + caffeine 32 mg (OTC)
Anacin Maximum Strength—aspirin 500 mg + caffeine 32 mg (OTC)
Anaplex DM Syrup—(per 5 ml) brompheniramine 4 mg + dextromethorphan 30 mg +

pseudoephedrine 60 mg
Anexsia 5/325—hydrocodone 5 mg + acetaminophen 325 mg
Anexsia 5/500—hydrocodone 5 mg + acetaminophen 500 mg
Anexsia 7.5/325—hydrocodone 7.5 mg + acetaminophen 325 mg
Anexsia 7.5/650—hydrocodone 7.5 mg + acetaminophen 650 mg
Anexsia 10/750—hydrocodone 10 mg + acetaminophen 750 mg
Angeliq—drosperinone 0.5 mg + estradiol 1 mg
Apri—desogestrel 0.15 mg + ethinyl estradiol 30 mcg
Aranelle

Phase I—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
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Phase II—norethindrone 1 mg + ethinyl estradiol 35 mcg
Phase III—norethindrone 0.5 mg + ethinyl estradiol 35 mcg

Arthrotec 50/200—diclofenac 50 mg + misoprostol 200 mcg
Arthrotec 75/200—diclofenac 75 mg + misoprostol 200 mcg
Ascriptin A/D—aspirin 325 mg + aluminum hydroxide 75 mg + magnesium hydroxide

75 mg + calcium carbonate 75 mg (OTC)
Atacand HCT 16/12.5—candesartan 16 mg + hydrochlorothiazide 12.5 mg
Atacand HCT 32/12.5—candesartan 32 mg + hydrochlorothiazide 12.5 mg
�Atacand Plus—candesartan 16 mg + hydrochlorothiazide 12.5 mg
Atripla—efavirenz 600 mg + emtricitabine 200 mg + tenofovir 300 mg
Augmentin 250—amoxicillin 250 mg + clavulanic acid 125 mg
Augmentin 500—amoxicillin 500 mg + clavulanic acid 125 mg
Augmentin 875—amoxicillin 875 mg + clavulanic acid 125 mg
Augmentin 125 Chewable—amoxicillin 125 mg + clavulanic acid 31.25 mg
Augmentin 200 Chewable—amoxicillin 200 mg + clavulanic acid 28.5 mg
Augmentin 250 Chewable—amoxicillin 250 mg + clavulanic acid 62.5 mg
Augmentin 400 Chewable—amoxicillin 400 mg + clavulanic acid 57 mg
Augmentin 125 mg Suspension—(per 5 ml) amoxicillin 125 mg + clavulanic acid

31.25 mg
Augmentin 200 mg Suspension—(per 5 ml) amoxicillin 200 mg + clavulanic acid

28.5 mg
Augmentin 250 mg Suspension—(per 5 ml) amoxicillin 250 mg + clavulanic acid

62.5 mg
Augmentin 400 mg Suspension—(per 5 ml) amoxicillin 400 mg + clavulanic acid 57

mg
Avalide 150/12.5—irbesartan 150 mg + hydrochlorothiazide 12.5 mg
Avalide 300/12.5—irbesartan 300 mg + hydrochlorothiazide 12.5 mg
Avandamet 2/500—rosiglitazone 2 mg + metformin 500 mg
Avandamet 2/1000—rosiglitazone 2 mg + metformin 1000 mg
Avandamet 4/500—rosiglitazone 4 mg + metformin 500 mg
Avandamet 4/1000—rosiglitazone 4 mg + metformin 1000 mg
Avandaryl 4/1—rosiglitazone 4 mg + glimepiride 1 mg
Avandaryl 4/2—rosiglitazone 4 mg + glimepiride 2 mg
Avandaryl 4/4—rosiglitazone 4 mg + glimepiride 4 mg
Avandaryl 8/2—rosiglitazone 8 mg + glimepiride 2 mg
Avandaryl 8/4—rosiglitazone 8 mg + glimepiride 4 mg
Aviane—levonorgestrel 0.1 mg + ethinyl estradiol 20 mcg
Azdone—aspirin 500 mg + hydrocodone 5 mg
Azor 5/20—amlodipine 5 mg + olmesartan 20 mg
Azor 5/40—amlodipine 5 mg + olmesartan 40 mg
Azor 10/20—amlodipine 10 mg + olmesartan 20 mg
Azor 10/40—amlodipine 10 mg + olmesartan 40 mg
B & O Supprettes No. 15A—belladonna extract 16.2 mg + opium 30 mg
B & O Supprettes No. 16A—belladonna extract 16.2 mg + opium 60 mg
Bactrim—trimethoprim 80 mg + sulfamethoxazole 400 mg
Bactrim DS—trimethoprim 160 mg + sulfamethoxazole 800 mg
Balziva—norethindrone 0.4 mg + ethinyl estradiol 35 mcg
Bayer Back & Body—aspirin 500 mg + caffeine 32.5 mg (OTC)
Bayer PM—aspirin 500 mg + diphenhydramine 38.3 mg (OTC)
Bayer Select Maximum Strength Menstrual—acetaminophen 500 mg + pamabrom 25

mg (OTC)
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Bayer Women’s Aspirin plus Calcium—aspirin 81 mg + calcium carbonate 300 mg
(OTC)

Benadryl Allergy & Sinus Headache Caplets—diphenhydramine 12.5 mg + phenyleph-
rine 5 mg + acetaminophen 325 mg (OTC)

Benadryl-D Allergy & Sinus Tablets—phenylephrine 10 mg + diphenhydramine 25 mg
(OTC)

Benicar HCT 20/12.5—olmesartan 20 mg + hydrochlorothiazide 12.5 mg
Benicar HCT 40/12.5—olmesartan 40 mg + hydrochlorothiazide 12.5 mg
Benicar HCT 40/25—olmesartan 40 mg + hydrochlorothiazide 25 mg
BenzaClin Topical Gel—1% clindamycin + 5% benzoyl peroxide
Benzamycin Topical Gel—5% benzoyl peroxide + 3% erythromycin
Bicitra Solution—(per 5 ml) sodium citrate 500 mg + citric acid 334 mg
Bidil—isosorbide dinitrate 20 mg + hydralazine hydrochloride 37.5 mg
Blephamide Ophthalmic Suspension/Ointment—0.2% prednisolone + 10% sodium sul-

facetamide
Brevicon—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
Bromfed DM Liquid—(per 5 ml) brompheniramine 2 mg + dextromethorphan 10 mg

+ pseudoephedrine 30 mg
Bromfenex—brompheniramine 12 mg + extended-release pseudoephedrine 120 mg
Bromfenex PD—brompheniramine 6 mg + pseudoephedrine 60 mg
Bronkaid Dual Action—ephedrine 25 mg + guaifenesin 400 mg (OTC)
Brontex—codeine 10 mg + guaifenesin 300 mg
Bufferin—aspirin 325 mg + calcium carbonate 158 mg + magnesium oxide 63 mg +

magnesium carbonate 34 mg (OTC)
Butapap 50/325—butalbital 50 mg + acetaminophen 325 mg
Butapap 50/650—butalbital 50 mg + acetaminophen 650 mg
Caduet 2.5/10—amlodipine 2.5 mg + atorvastatin 10 mg
Caduet 2.5/20—amlodipine 2.5 mg + atorvastatin 20 mg
Caduet 2.5/40—amlodipine 2.5 mg + atorvastatin 40 mg
Caduet 5/10—amlodipine 5 mg + atorvastatin 10 mg
Caduet 5/20—amlodipine 5 mg + atorvastatin 20 mg
Caduet 5/40—amlodipine 5 mg + atorvastatin 40 mg
Caduet 5/80—amlodipine 5 mg + atorvastatin 80 mg
Caduet 10/10—amlodipine 10 mg + atorvastatin 10 mg
Caduet 10/20—amlodipine 10 mg + atorvastatin 20 mg
Caduet 10/40—amlodipine 10 mg + atorvastatin 40 mg
Caduet 10/80—amlodipine 10 mg + atorvastatin 80 mg
Cafergot—ergotamine 1 mg + caffeine 100 mg
Caltrate 600+D—vitamin D 200 IU + calcium 600 mg (OTC)
Capozide 25/15—captopril 25 mg + hydrochlorothiazide 15 mg
Capozide 25/25—captopril 25 mg + hydrochlorothiazide 25 mg
Capozide 50/15—captopril 50 mg + hydrochlorothiazide 15 mg
Capozide 50/25—captopril 50 mg + hydrochlorothiazide 25 mg
Cardec DM Syrup—(per 5 ml) pseudoephedrine 60 mg + carbinoxamine 4 mg + dex-

tromethorphan 15 mg (OTC)
Cetacaine Topical Spray—14% benzocaine + 2% tetracaine + 2% butamben + 0.005%

cetyl dimethyl ethyl ammonium bromide
Cheracol Cough Syrup—(per 5 ml) codeine 10 mg + guaifenesin 100 mg
Children’s Advil Cold Liquid—(per 5 ml) ibuprofen 100 mg + pseudoephedrine 15

mg (OTC)
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Chlor-Trimeton 4 Hour Relief—pseudoephedrine 60 mg + chlorpheniramine 4 mg
(OTC)

Chlor-Trimeton 12 Hour Relief—pseudoephedrine 120 mg + chlorpheniramine 8 mg
(OTC)

Ciprodex Otic Suspension—0.3% ciprofloxacin + 0.1% dexamethasone
Cipro HC Otic Suspension—0.2% ciprofloxacin + 1% hydrocortisone
Clarinex-D 12 Hour—desloratadine 2.5 mg + pseudoephedrine 120 mg
Clarinex-D 24 Hour—desloratadine 5 mg + pseudoephedrine 120 mg
Claritin-D 12 Hour—loratadine 5 mg + pseudoephedrine 120 mg (OTC)
Claritin-D 24-Hour—loratadine 10 mg + pseudoephedrine 240 mg (OTC)
�Clavulin 500—amoxicillin 500 mg + clavulanic acid 125 mg
�Clavulin 875—amoxicillin 875 mg + clavulanic acid 125 mg
�Clavulin 125 Suspension—(per 5 ml) amoxicillin 125 mg + clavulanic acid 31.25

mg
�Clavulin 200 Suspension—(per 5 ml) amoxicillin 200 mg + clavulanic acid 28.5

mg
�Clavulin 250 Suspension—(per 5 ml) amoxicillin 250 mg + clavulanic acid 62.5

mg
�Clavulin 400 Suspension—(per 5 ml) amoxicillin 400 mg + clavulanic acid 57 mg
ClimaraPro Transdermal Patch (release per day—estradiol 0.045 mg + levonorgestrel

0.015 mg
Clomycin Topical Ointment—bacitracin 400 units + neomycin sulfate (equiv. to 3.5 g

neomycin base) + polymyxin B sulfate 5000 units + lidocaine 40 mg (OTC)
Clorpres 15/0.1—chlorthalidone 15 mg + clonidine 0.1 mg
Clorpres 15/0.2—chlorthalidone 15 mg + clonidine 0.2 mg
Clorpres 15/0.3—chlorthalidone 15 mg + clonidine 0.3 mg
Co-Gesic—acetaminophen 500 mg + hydrocodone 5 mg
Codiclear DH Syrup—(per 5 ml) hydrocodone 3.5 mg + guaifenesin 300 mg
Codimal—pseudoephedrine 30 mg + chlorpheniramine 2 mg + acetaminophen 325 mg

(OTC)
Codimal DH Syrup—(per 5 ml) hydrocodone 1.66 mg + phenylephrine 5 mg + pyrila-

mine 8.33 mg
Codimal DM Syrup—(per 5 ml) phenylephrine 5 mg + pyrilamine 8.33 mg + dextro-

methorphan 10 mg (OTC)
Codimal-L.A.—chlorpheniramine 8 mg + pseudoephedrine 120 mg
Codimal PH Syrup—(per 5 ml) codeine 10 mg + phenylephrine 5 mg + pyrilamine

8.33 mg
Col-Probenecid—probenecid 500 mg + colchicine 0.5 mg
Coly-Mycin S Otic Suspension—1% hydrocortisone + neomycin base 3.3 mg/ml + col-

istin 3 mg/ml + 0.05% thonzonium bromide
Combigan Ophthalmic Solution—0.2% brimonidine + 0.5% timolol
CombiPatch 0.05/0.14—estradiol 0.05 mg/day + norethindrone 0.14 mg/day
CombiPatch 0.05/0.25—estradiol 0.05 mg/day + norethindrone 0.25 mg/day
Combivent—(per actuation) ipratropium bromide 18 mcg + albuterol 103 mcg
Combivir—lamivudine 150 mg + zidovudine 300 mg
Combunox—oxycodone 5 mg + ibuprofen 400 mg
Comtrex Deep Chest Cold Caplets—acetaminophen 325 mg + guaifenesin 200 mg

(OTC)
Comtrex Maximum Strength Non-Drowsy Caplets—acetaminophen 325 mg + phenyl-

ephrine 5 mg + dextromethorphan 15 mg (OTC)
Congestac—guaifenesin 400 mg + pseudoephedrine 60 mg (OTC)
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Contac Cold & Flu Maximum Strength Caplets—chlorpheniramine 2 mg + phenyleph-
rine 5 mg + acetaminophen 500 mg (OTC)

Contac Cold & Flu Non-Drowsy Maximum Strength Caplets—phenylephrine 5 mg +
acetaminophen 500 mg (OTC)

Coricidin HBP Chest Congestion and Cough—dextromethorphan 10 mg + guaifenesin
200 mg (OTC)

Coricidin HBP Cold and Flu—acetaminophen 325 mg + chlorpheniramine 2 mg (OTC)
Coricidin HBP Cough and Cold—chlorpheniramine 4 mg + dextromethorphan 30 mg

(OTC)
Coricidin HBP Maximum Strength Flu—acetaminophen 500 mg + chlorpheniramine 2

mg + dextromethorphan 15 mg (OTC)
Cortisporin Ophthalmic Suspension/Otic (Solution/Suspension)—(per ml) neomycin

base 3.5 mg + polymyxin B 10,000 units + 1% hydrocortisone
Cortisporin Topical Cream—(per g) neomycin sulfate 3.5 mg + polymyxin B 10,000

units + 0.5% hydrocortisone
Cortisporin Topical Ointment—(per g) neomycin sulfate 3.5 mg + bacitracin 400 units

+ polymyxin B 5000 units + 1% hydrocortisone
Corzide 40/5—nadolol 40 mg + bendroflumethiazide 5 mg
Corzide 80/5—nadolol 80 mg + bendroflumethiazide 5 mg
Cosopt Ophthalmic Solution—2% dorzolamide + 0.5% timolol
�Coversyl Plus—perindopril 4 mg + indapamide 1.25 mg
�Coversyl Plus LD—perindopril 2 mg + indapamide 0.625 mg
Creon 5—lipase 5000 units + amylase 16,600 units + protease 18,750 units
Creon 10—lipase 10,000 units + amylase 33,200 units + protease 37,500 units
Creon 20—lipase 20,000 units + amylase 66,400 units + protease 75,000 units
Cryselle—norgestrel 0.3 mg + ethinyl estradiol 30 mcg
Cyclessa

Phase I—desogestrel 0.1 mg + ethinyl estradiol 25 mcg
Phase II—desogestrel 0.125 mg + ethinyl estradiol 25 mcg
Phase III—desogestrel 0.15 mg + ethinyl estradiol 25 mcg

Cyclomydril Ophthalmic Solution—0.2% cyclopentolate + 1% phenylephrine
Dallergy Caplets—chlorpheniramine 8 mg + phenylephrine 20 mg + methscopolamine

2.5 mg
Dallergy Extended Release—phenylephrine 20 mg + chlorpheniramine 12 mg + meth-

scopolamine 2.5 mg
Dallergy-JR Capsules—phenylephrine 20 mg + chlorpheniramine 4 mg
Dallergy Syrup—(per 5 ml) chlorpheniramine 2 mg + phenylephrine 8 mg + methsco-

polamine 0.75 mg
Dallergy Tablets—chlorpheniramine 4 mg + phenylephrine 10 mg + methscopolamine

1.25 mg
Damason-P—hydrocodone 5 mg + aspirin 500 mg
Darvocet-N 50—propoxyphene napsylate 50 mg + acetaminophen 325 mg
Darvocet-N 100—propoxyphene napsylate 100 mg + acetaminophen 650 mg
Dayquil Cold & Flu Relief Liquid—(per 5 ml) acetaminophen 325 mg + dextrome-

thorphan 10 mg + phenylephrine 5 mg (OTC)
Dayquil Sinus Liquicaps—acetaminophen 325 mg + phenylephrine 5 mg (OTC)
Deconamine—pseudoephedrine 60 mg + chlorpheniramine 4 mg
Deconamine SR—pseudoephedrine 120 mg + chlorpheniramine 8 mg
Deconamine Syrup—(per 5 ml) pseudoephedrine 30 mg + chlorpheniramine 2 mg
Desogen—ethinyl estradiol 30 mcg + desogestrel 0.15 mg
Difil-G Forte Liquid—(per 5 ml) dyphylline 100 mg + guaifenesin 100 mg

Copyright © 2008 by F.A. Davis



Combination Drugs 1335

Difil-G Tablets—dyphylline 200 mg + guaifenesin 300 mg
Dilex-G Syrup—(per 5 ml) dyphylline 100 mg + guaifenesin 200 mg
Dilex G Tablets—dyphylline 200 mg + guaifenesin 400 mg
Dimetapp Cold & Allergy Elixir—(per 5 ml) phenylephrine 2.5 mg + bromphenira-

mine 1 mg (OTC)
Dimetapp Cough & Cold DM Elixir—(per 5 ml) phenylephrine 2.5 mg + brompheni-

ramine 1 mg + dextromethorphan 5 mg (OTC)
Diovan HCT 80/12.5—valsartan 80 mg + hydrochlorothiazide 12.5 mg
Diovan HCT 160/12.5—valsartan 160 mg + hydrochlorothiazide 12.5 mg
Diovan HCT 160/25—valsartan 160 mg + hydrochlorothiazide 25 mg
Diovan HCT 320/12.5—valsartan 320 mg + hydrochlorothiazide 12.5 mg
Diovan HCT 320/25—valsartan 320 mg + hydrochlorothiazide 25 mg
Doan’s PM Extra Strength—magnesium salicylate 580 mg + diphenhydramine 25 mg

(OTC)
Donnatal—phenobarbital 16.2 mg + hyoscyamine 0.1037 mg + atropine 0.0194 mg +

scopolamine 0.0065 mg
Donnatal Elixir—(per 5 ml) phenobarbital 16.2 mg + hyoscyamine 0.1037 mg + atro-

pine 0.0194 mg + scopolamine 0.0065 mg + 23% alcohol
Donnatal Extentabs—phenobarbital 48.6 mg + hyoscyamine 0.3111 mg + atropine

0.0582 mg + scopolamine 0.0195 mg
Drixoral Cold & Allergy—pseudoephedrine 120 mg + dexbrompheniramine 6 mg (OTC)
Dristan Cold Multi-Symptom Formula—acetaminophen 325 mg + phenylephrine 5 mg

+ chlorpheniramine 2 mg (OTC)
Duac Topical Gel—1% clindamycin + 5% benzoyl peroxide
Duetact 2/30—glimepiride 2 mg + pioglitazone 30 mg
Duetact 4/30—glimepiride 4 mg + pioglitazone 30 mg
DuoNeb—(per 3 ml) albuterol sulfate 2.5 mg + ipratroprium bromide 0.5 mg inhalation

solution
Dyazide—hydrochlorothiazide 25 mg + triamterene 37.5 mg
Elixophyllin-GG Liquid—(per 15 ml) guaifenesin 100 mg + theophylline 100 mg
EMLA Topical Cream—2.5% lidocaine + 2.5% prilocaine
Empresse

Phase I—levonorgestrel 0.05 mg + ethinyl estradiol 30 mcg
Phase II—levonorgestrel 0.075 mg + ethinyl estradiol 40 mcg
Phase III—levonorgestrel 0.125 mg + ethinyl estradiol 30 mcg

Endocet 7.5/325—oxycodone 7.5 mg + acetaminophen 325 mg
Endocet 7.5/500—oxycodone 7.5 mg + acetaminophen 500 mg
Endocet 10/325—oxycodone 10 mg + acetaminophen 325 mg
Endocet 10/650—oxycodone 10 mg + acetaminophen 650 mg
Endodan—oxycodone 4.88 mg + aspirin 325 mg
Entex HC Liquid—(per 5 ml) hydrocodone 3.75 mg + guaifenesin 50 mg + pseu-

doephedrine 22.5 mg
Entex PSE—pseudoephedrine 120 mg + guaifenesin 400 mg
Epifoam Aerosol Foam—1% hydrocortisone + 1% pramoxine
Epzicom—abacavir 600 mg + lamivudine 300 mg
Equagesic—meprobamate 200 mg + aspirin 325 mg
Eryzole Oral Suspension—(per 5 ml) erythromycin ethylsuccinate 200 mg + sulfisoxa-

zole 600 mg
Esgic—butalbital 50 mg + acetaminophen 325 mg + caffeine 40 mg
Esgic-Plus—butalbital 50 mg + acetaminophen 500 mg + caffeine 40 mg
Estratest—esterified estrogens 1.25 mg + methyltestosterone 2.5 mg
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Estratest HS—esterified estrogens 0.625 mg + methyltestosterone 1.25 mg
Estrostep Fe

Phase I—norethindrone 1 mg + ethinyl estradiol 20 mcg
Phase II—norethindrone 1 mg + ethinyl estradiol 30 mcg
Phase III—norethindrone 1 mg + ethinyl estradiol 35 mcg
Phase IV—ferrous fumarate 75 mg

Excedrin Extra Strength—acetaminophen 250 mg + aspirin 250 mg + caffeine 65 mg
(OTC)

Excedrin Migraine—aspirin 250 mg + acetaminophen 250 mg + caffeine 65 mg (OTC)
Excedrin P.M.—acetaminophen 500 mg + diphenhydramine citrate 38 mg (OTC)
Excedrin Sinus Headache—phenylephrine 5 mg + acetaminophen 325 mg (OTC)
Excedrin Tension Headache—acetaminophen 500 mg + caffeine 65 mg (OTC)
Exforge 5/160—amlodipine 5 mg + valsartan 160 mg
Exforge 5/320—amlodipine 5 mg + valsartan 320 mg
Exforge 10/160—amlodipine 10 mg + valsartan 160 mg
Exforge 10/320—amlodipine 10 mg + valsartan 320 mg
Fansidar—sulfidoxine 500 mg + pyrimethamine 25 mg
Femcon Fe—norethindrone 0.4 mg + ethinyl estradiol 35 mcg
Femhrt 0.5/2.5—norethindrone 0.5 mg + ethinyl estradiol 2.5 mcg
Femhrt 1/5—norethindrone 1 mg + ethinyl estradiol 5 mcg
Ferro-Sequels—docusate sodium 100 mg + ferrous fumarate 150 mg (OTC)
Fioricet—acetaminophen 325 mg + caffeine 40 mg + butalbital 50 mg
Fioricet with codeine—acetaminophen 325 mg + caffeine 40 mg + butalbital 50 mg +

codeine 30 mg
Fiorinal—aspirin 325 mg + caffeine 40 mg + butalbital 50 mg
Fiorinal with codeine—aspirin 325 mg + caffeine 40 mg + butalbital 50 mg + co-

deine 30 mg
Fosamax Plus D 70/2800—alendronate 70 mg + cholecalciferol 2800 IU
Fosamax Plus D 70/5600—alendronate 70 mg + cholecalciferol 5600 IU
FML-S Ophthalmic Suspension—0.1% fluorometholone + 10% sulfacetamide
Gas-Ban—calcium carbonate 300 mg + simethicone 40 mg (OTC)
Gaviscon Extra Strength—magnesium carbonate 105 mg + aluminum hydroxide 160 mg

(OTC)
Gaviscon Extra-Strength Liquid—(per 5 ml) aluminum hydroxide 84.6 mg + magne-

sium carbonate 79.1 mg (OTC)
Gaviscon Liquid—(per 5 ml) aluminum hydroxide 31.7 mg + magnesium carbonate

119.3 mg (OTC)
Gelusil—aluminum hydroxide 200 mg + magnesium hydroxide 200 mg + simethicone 25

mg (OTC)
Genac Tablets—triprolidine 2.5 mg + pseudoephedrine 60 mg (OTC)
Genatuss DM Syrup—(per 5 ml) guaifenesin 100 mg + dextromethorphan 10 mg (OTC)
Glucovance 1.25/250—glyburide 1.25 mg + metformin 250 mg
Glucovance 2.5/500—glyburide 2.5 mg + metformin 500 mg
Glucovance 5/500—glyburide 5 mg + metformin 500 mg
Granulex Topical Aerosol—(per 0.8 ml) trypsin 0.12 mg + Balsam Peru 87 mg + ca-

stor oil 788 mg
Guaifenex PSE 60—pseudoephedrine 60 mg + guaifenesin 600 mg
Guaifenex PSE 80—pseudoephedrine 80 mg + guaifenesin 600 mg
Guaifenex PSE 85—pseudoephedrine 85 mg + guaifenesin 600 mg
Guaifenex PSE 120—pseudoephedrine 120 mg + guaifenesin 600 mg
Guaituss AC Syrup—(per 5 ml) codeine 10 mg + guaifenesin 100 mg
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Haley’s M-O Liquid—(per 15 ml) magnesium hydroxide 900 mg + mineral oil 3.75 ml
(OTC)

Helidac—bismuth subsalicylate 262.4-mg tablets plus metronidazole 250-mg tablets plus
tetracycline 500-mg capsules in a compliance package

Humalog Mix 50/50—insulin lispro protamine suspension 50% + insulin lispro solution
50%

Humalog Mix 75/25—insulin lispro protamine suspension 75% + insulin lispro solution
25%

Humibid DM—dextromethorphan 30 mg + guaifenesin 600 mg
Hycodan—hydrocodone 5 mg + homatropine 1.5 mg
Hycodan Syrup—(per 5 ml) hydrocodone 5 mg + homatropine 1.5 mg
Hycomine Compound—chlorpheniramine 2 mg + acetaminophen 250 mg + phenyleph-

rine 10 mg + hydrocodone 5 mg + caffeine 30 mg
Hycotuss Expectorant—(per 5 ml) guaifenesin 100 mg + hydrocodone 5 mg + 10%

alcohol
Hyzaar 50/12.5—losartan 50 mg + hydrochlorothiazide 12.5 mg
Hyzaar 100/12.5—losartan 100 mg + hydrochlorothiazide 12.5 mg
Hyzaar 100/25—losartan 100 mg + hydrochlorothiazide 25 mg
Imodium Advanced—loperamide 2 mg + simethicone 125 mg (OTC)
Inderide 40/25—propranolol 40 mg + hydrochlorothiazide 25 mg
Janumet 50/500—sitagliptan 50 mg + metformin 500 mg
Janumet 50/1000—sitagliptan 50 mg + metformin 1000 mg
Junel 1/20—norethindrone 1 mg + ethinyl estradiol 20 mcg
Junel 1.5/30—norethindrone 1.5 mg + ethinyl estradiol 30 mcg
Junel Fe 1/20—norethindrone 1 mg + ethinyl estradiol 20 mcg with 7 tablets of fer-

rous fumarate 75 mg per container
Junel Fe 1.5/30—norethindrone 1.5 mg + ethinyl estradiol 30 mcg with 7 tablets of

ferrous fumarate 75 mg per container
Kaletra 100/25 capsules—lopinavir 100 mg + ritonavir 25 mg
Kaletra 200/50 capsules—lopinavir 200 mg + ritonavir 50 mg
Kaletra solution—(per ml) lopinavir 80 mg + ritonavir 20 mg
Kariva—desogestrel 0.15 mg + ethinyl estradiol 20 mcg/10 mcg
Kelnor—ethinyl estradiol 35 mcg + ethynodiol 1 mg
Lactinex—mixed culture of Lactobacillus acidophilus and L. bulgaricus (OTC)
Lessina—levonorgestrel 0.1 mg + ethinyl estradiol 20 mcg
Levlite—levonorgestrel 0.1 mg + ethinyl estradiol 20 mcg
Levora—levonorgestrel 0.15 mg + ethinyl estradiol 30 mcg
Lexxel 5/2.5—enalapril 5 mg + felodipine 2.5 mg
Lexxel 5/5—enalapril 5 mg + felodipine 5 mg
Librax—chlordiazepoxide 5 mg + clidinium 2.5 mg
Lida-Mantle-HC Topical Cream—0.5% hydrocortisone + 3% lidocaine
Limbitrol 5/12.5—chlordiazepoxide 5 mg + amitriptyline 12.5 mg
Limbitrol DS 10/25—chlordiazepoxide 10 mg + amitriptyline 25 mg
Loestrin Fe 1/20—norethindrone acetate 1 mg + ethinyl estradiol 20 mcg with 7 tablets

of ferrous fumarate 75 mg per container
Loestrin Fe 1.5/30—norethindrone acetate 1.5 mg + ethinyl estradiol 30 mcg with 7

tablets of ferrous fumarate 75 mg per container
Lomotil—diphenoxylate 2.5 mg + atropine 0.025 mg
Lomotil Liquid—(per 5 ml) diphenoxylate 2.5 mg + atropine 0.025 mg
Lonox—diphenoxylate 2.5 mg + atropine 0.025 mg
Lo/Ovral—ethinyl estradiol 30 mcg + norgestrel 0.3 mg
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Lopressor HCT 50/25—metoprolol tartrate 50 mg + hydrochlorothiazide 25 mg
Lopressor HCT 100/25—metoprolol tartrate 100 mg + hydrochlorothiazide 25 mg
Lopressor HCT 100/50—metoprolol tartrate 100 mg + hydrochlorothiazide 50 mg
Lorcet 10/650—acetaminophen 650 mg + hydrocodone 10 mg
Lorcet-HD—hydrocodone 10 mg + acetaminophen 500 mg
Lorcet Plus—hydrocodone 7.5 mg + acetaminophen 650 mg
Lortab 5/500—hydrocodone 5 mg + acetaminophen 500 mg
Lortab 7.5/500—hydrocodone 7.5 mg + acetaminophen 500 mg
Lortab 10/500—hydrocodone 10 mg + acetaminophen 500 mg
Lortab Elixir—(per 5 ml) hydrocodone 2.5 mg + acetaminophen 167 mg
�Losec 1-2-3 A—omeprazole 20 mg (14 doses), clarithromycin 500 mg (14 doses),

amoxicillin 1 g (14 doses) in a convenience package
�Losec 1-2-3 M—omeprazole 20 mg (14 doses), clarithromycin 250 mg (14 doses),

metronidazole 500 mg (14 doses) in a convenience package
Lotensin HCT 5/6.25—benazepril 5 mg + hydrochlorothiazide 6.25 mg
Lotensin HCT 10/12.5—benazepril 10 mg + hydrochlorothiazide 12.5 mg
Lotensin HCT 20/12.5—benazepril 20 mg + hydrochlorothiazide 12.5 mg
Lotensin HCT 20/25—benazepril 20 mg + hydrochlorothiazide 25 mg
Lotrel 2.5/10—amlodipine 2.5 mg + benazepril 10 mg
Lotrel 5/10—amlodipine 5 mg + benazepril 10 mg
Lotrel 5/20—amlodipine 5 mg + benazepril 20 mg
Lotrel 5/40—amlodipine 5 mg + benazepril 40 mg
Lotrel 10/20—amlodipine 10 mg + benazepril 20 mg
Lotrel 10/40—amlodipine 10 mg + benazepril 40 mg
Lotrisone Topical Cream/Lotion—0.05% betamethasone + 1% clotrimazole
Low-Ogestrel—norgestrel 0.3 mg + ethinyl estradiol 30 mcg
Lufyllin-GG Elixir—(per 15 ml) dyphylline 100 mg + guaifenesin 100 mg
Lybrel—levonorgestrel 0.09 mg + ethinyl estradiol 20 mcg
Maalox Maximum Liquid—(per 5 ml) aluminum hydroxide 400 mg + magnesium hy-

droxide 400 mg + simethicone 40 mg (OTC)
Maalox Regular Liquid—(per 5 ml) aluminum hydroxide 200 mg + magnesium hy-

droxide 200 mg + simethicone 20 mg (OTC)
Magnacet 2.5/400—oxycodone 2.5 mg + acetaminophen 400 mg
Magnacet 5/400—oxycodone 5 mg + acetaminophen 400 mg
Magnacet 7.5/400—oxycodone 7.5 mg + acetaminophen 400 mg
Magnacet 10/400—oxycodone 10 mg + acetaminophen 400 mg
Malarone—atovaquone 250 mg + proguanil 100 mg
Malarone Pediatric—atovaquone 62.5 mg + proguanil 25 mg
Mapap Multi-Symptom Cold—acetaminophen 325 mg + phenylephrine 5 mg + dextro-

methorphan 10 mg (OTC)
Marvelon—ethinyl estradiol 30 mcg + desogestrel 0.15 mg
Maxitrol Ophthalmic Suspension/Ointment—(per g) neomycin 3.5 mg + 0.1% dexa-

methasone + polymyxin B 10,000 units
Maxzide—hydrochlorothiazide 50 mg + triamterene 75 mg
Maxzide-25—hydrochlorothiazide 25 mg + triamterene 37.5 mg
Metaglip 2.5/250—glipizide 2.5 mg + metformin 250 mg
Metaglip 2.5/500—glipizide 2.5 mg + metformin 500 mg
Metaglip 5/500—glipizide 5 mg + metformin 500 mg
Micardis HCT 40/12.5—telmisartan 40 mg + hydrochlorothiazide 12.5 mg
Micardis HCT 80/12.5—telmisartan 80 mg + hydrochlorothiazide 12.5 mg
Micardis HCT 80/25—telmisartan 80 mg + hydrochlorothiazide 25 mg
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Microgestin Fe 1/20—norethindrone acetate 1 mg + ethinyl estradiol 20 mcg per tablet
with 7 tablets of ferrous fumarate 75 mg per container

Microgestin Fe 1.5/30—norethindrone acetate 1.5 mg + ethinyl estradiol 30 mcg per
tablet with 7 tablets of ferrous fumarate 75 mg per container

Midol Menstrual Complete—acetaminophen 500 mg + caffeine 60 mg + pyrilamine 15
mg (OTC)

Midol Menstrual Headache—acetaminophen 500 mg + caffeine 65 mg (OTC)
Midol Pre-Menstrual Syndrome—acetaminophen 500 mg + pyrilamine 15 mg + pama-

brom 25 mg (OTC)
Midol Teen Formula—acetaminophen 500 mg + pamabrom 25 mg (OTC)
Midrin—isometheptene 65 mg + acetaminophen 325 mg + dichloralphenazone 100 mg
Migergot Suppositories—ergotamine 2 mg + caffeine 100 mg
Mircette—desogestrel 0.15 mg + ethinyl estradiol 20 mcg/10 mcg
Modicon—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
�Moduret—amiloride 5 mg + hydrochlorothiazide 50 mg
Monopril-HCT 10/12.5—fosinopril 10 mg + hydrochlorothiazide 12.5 mg
Monopril-HCT 20/12.5—fosinopril 20 mg + hydrochlorothiazide 12.5 mg
Motofen—difenoxin 1 mg + atropine 0.025 mg
Motrin Children’s Cold Suspension—(per 5 ml) ibuprofen 100 mg + pseudoephedrine

15 mg (OTC)
Mucinex D—guaifenesin 600 mg + pseudoephedrine 60 mg (OTC)
Mucinex DM—guaifenesin 600 mg + dextromethorphan 30 mg (OTC)
Murocoll-2 Ophthalmic Solution—0.3% scopolamine + 10% phenylephrine
Mylanta Regular Strength Liquid—(per 5 ml) aluminum hydroxide 200 mg + magne-

sium hydroxide 200 mg + simethicone 20 mg (OTC)
Mylanta Maximum Strength Liquid—(per 5 ml) aluminum hydroxide 400 mg + mag-

nesium hydroxide 400 mg + simethicone 40 mg (OTC)
Mylanta Supreme Liquid—(per 5 ml) calcium carbonate 400 mg + magnesium hydrox-

ide 135 mg (OTC)
Mylanta Ultimate Strength Chewables—calcium carbonate 700 mg + magnesium hy-

droxide 300 mg (OTC)
Mylanta Ultimate Strength Liquid—(per 5 ml) aluminum hydroxide 500 mg + magne-

sium hydroxide 500 mg (OTC)
Naphcon-A Ophthalmic Solution—0.025% naphazoline + 0.3% pheniramine (OTC)
Nasatab LA—guaifenesin 500 mg + pseudoephedrine 120 mg
Neosporin Antibiotic Topical Ointment—(per g) neomycin 3.5 mg + bacitracin 400

units + polymyxin B 5000 units (OTC)
Neosporin Topical Cream—(per g) polymyxin B 10,000 units + neomycin 3.5 mg

(OTC)
Neosporin G.U. Irrigant—(per ml) neomycin 40 mg + polymyxin B 200,000 units
Neosporin Ophthalmic Solution—(per ml) polymyxin B 10,000 units + neomycin 1.75

mg + gramicidin 0.025 mg
Neosporin + Pain Relief Antibiotic Topical Cream—(per g) neomycin 3.5 mg +

polymyxin B 10,000 units + pramoxine 10 mg (OTC)
Neosporin + Pain Relief Antibiotic Topical Ointment—(per g) neomycin 3.5 mg +

polymyxin B 10,000 units + bacitracin 500 units + pramoxine 10 mg (OTC)
Niferex-150 Forte—ferrous sulfate 150 mg + vitamin B12 25 mcg + folic acid 1 mg
Norco 5/325—hydrocodone 5 mg + acetaminophen 325 mg
Norco 7.5/325—hydrocodone 7.5 mg + acetaminophen 325 mg
Norco 10/325—hydrocodone 10 mg + acetaminophen 325 mg
Nordette—levonorgestrel 0.15 mg + ethinyl estradiol 30 mcg
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Norgesic—orphenadrine 25 mg + caffeine 30 mg + aspirin 385 mg
Norgesic Forte—orphenadrine 50 mg + caffeine 60 mg + aspirin 770 mg
Norinyl 1/35—norethindrone 1 mg + ethinyl estradiol 35 mcg
Norinyl 1/50—norethindrone 1 mg + mestranol 50 mcg
Nortrel 0.5/35—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
Nortrel 1/35—norethindrone 1 mg + ethinyl estradiol 35 mcg
Nortrel 7/7/7

Phase I—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
Phase II—norethindrone 0.75 mg + ethinyl estradiol 35 mcg
Phase III—norethindrone 1 mg + ethinyl estradiol 35 mcg

NuLytely—PEG 3350 420 g + sodium bicarbonate 5.72 g + sodium chloride 11.2 g +
potassium chloride 1.48 g

Nuvaring—etonogestrel 0.12 mg/day + ethinyl estradiol 15 mcg/day
Nyquil Children’s Liquid—(per 15 ml) dextromethorphan 15 mg + chlorpheniramine 2

mg (OTC)
Nyquil Cold & Flu Liquicaps—acetaminophen 325 mg + dextromethorphan 15 mg +

doxylamine 6.25 mg (OTC)
Nyquil Cold & Flu Liquid—(per 15 ml) acetaminophen 500 mg + dextromethorphan

15 mg + doxylamine 6.25 mg (OTC)
Nyquil Cough Liquid—(per 15 ml) dextromethorphan 15 mg + doxylamine 6.25 mg

(OTC)
Nyquil D Liquid—(per 15 ml) acetaminophen 500 mg + dextromethorphan 15 mg +

doxylamine 6.25 mg + pseudoephedrine 30 mg (OTC)
Nyquil Sinus Liquicaps—acetaminophen 325 mg + doxylamine 6.25 mg + phenyleph-

rine 5 mg (OTC)
Ogestrel—norgestrel 0.5 mg + ethinyl estradiol 50 mcg
Opcon-A Ophthalmic Solution—0.027% naphazoline + 0.3% pheniramine (OTC)
Ornex—pseudoephedrine 30 mg + acetaminophen 325 mg (OTC)
Ornex Maximum Strength—pseudoephedrine 30 mg + acetaminophen 500 mg (OTC)
Orphengesic—orphenadrine 25 mg + aspirin 385 mg + caffeine 30 mg
Orphengesic forte—orphenadrine 50 mg + aspirin 770 mg + caffeine 60 mg
Ortho-Cept—ethinyl estradiol 30 mcg + desogestrel 0.15 mg
Ortho-Cyclen—ethinyl estradiol 35 mcg + norgestimate 0.25 mg
Ortho-Evra—norelgestromin 150 mcg/day + ethinyl estradiol 20 mcg/day
Ortho-Novum 1/35—norethindrone 1 mg + ethinyl estradiol 35 mcg
Ortho-Novum 1/50—norethindrone 1 mg + mestranol 50 mcg
Ortho-Novum 10/11–28

Phase I—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
Phase II—norethindrone 1 mg + ethinyl estradiol 35 mcg

Ortho-Novum 7/7/7–28
Phase I—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
Phase II—norethindrone 0.75 mg + ethinyl estradiol 35 mcg
Phase III—norethindrone 1 mg + ethinyl estradiol 35 mcg

Ortho-Prefest—estradiol 1 mg (15 tablets) and estradiol 1 mg + norgestimate 0.09 mg
(15 tablets) in a 30-tablet blister package

Ortho Tri-Cyclen
Phase I—norgestimate 0.18 mg + ethinyl estradiol 35 mcg
Phase II—norgestimate 0.215 mg + ethinyl estradiol 35 mcg
Phase III—norgestimate 0.25 mg + ethinyl estradiol 35 mcg

Ortho Tri-Cyclen Lo
Phase I—norgestimate 0.18 mg + ethinyl estradiol 25 mcg
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Phase II—norgestimate 0.215 mg + ethinyl estradiol 25 mcg
Phase III—norgestimate 0.25 mg + ethinyl estradiol 25 mcg

Ovcon-35—ethinyl estradiol 35 mcg + norethindrone 0.4 mg
Ovcon-50—ethinyl estradiol 50 mcg + norethindrone 1 mg
P-V-Tussin—hydrocodone 5 mg + pseudoephedrine 60 mg
Pamprin Cramp Caplets—acetaminophen 250 mg + pamabrom 25 mg + magnesium

salicylate 250 mg (OTC)
Pamprin Multi-Symptom—acetaminophen 500 mg + pamabrom 25 mg + pyrilamine 15

mg (OTC)
Pancrease MT 4—lipase 4000 units + amylase 12,000 units + protease 12,000 units
Pancrease MT 10—lipase 10,000 units + amylase 30,000 units + protease 30,000 units
Pancrease MT 16—lipase 16,000 units + amylase 48,000 units + protease 48,000 units
Pancrease MT 20—lipase 20,000 units + amylase 56,000 units + protease 44,000 units
Parcopa 10/100—carbidopa 10 mg + levodopa 100 mg
Parcopa 25/100—carbidopa 25 mg + levodopa 100 mg
Parcopa 25/250—carbidopa 25 mg + levodopa 250 mg
Pediacare Children’s Multisymptom Cold Liquid—(per 5 ml) phenylephrine 2.5 mg +

dextromethorphan 5 mg (OTC)
Pediacare Children’s NightRest Multi-Symptom Cold Liquid—(per 5 ml) phenyleph-

rine 5 mg + diphenhydramine 12.5 mg (OTC)
Pediazole Suspension—(per 5 ml) erythromycin ethylsuccinate 200 mg + sulfisoxazole

600 mg
Pepcid Complete—calcium carbonate 800 mg + magnesium hydroxide 165 mg + famo-

tidine 10 mg (OTC)
Percocet 2.5/325—oxycodone 2.5 mg + acetaminophen 325 mg
Percocet 5/325—oxycodone 5 mg + acetaminophen 325 mg
Percocet 7.5/325—oxycodone 7.5 mg + acetaminophen 325 mg
Percocet 7.5/500—oxycodone 7.5 mg + acetaminophen 500 mg
Percocet 10/325—oxycodone 10 mg + acetaminophen 325 mg
Percocet 10/650—oxycodone 10 mg + acetaminophen 650 mg
Percodan—oxycodone 4.88 mg + aspirin 325 mg
Percogesic—phenyltoloxamine 30 mg + acetaminophen 325 mg (OTC)
Peri-Colace—docusate sodium 50 mg + sennosides 8.6 mg (OTC)
Phrenilin—butalbital 50 mg + acetaminophen 325 mg
Phrenilin Forte—butalbital 50 mg + acetaminophen 650 mg
Phrenilin with Caffeine and Codeine—butalbital 50 mg + acetaminophen 325 mg +

caffeine 40 mg + codeine 30 mg
Polycitra Syrup—(per 5 ml) potassium citrate 550 mg + sodium citrate 500 mg + cit-

ric acid 334 mg
Poly-Hist DM Syrup—(per 5 ml) phenylephrine 7.5 mg + pyrilamine 8.33 mg + dex-

tromethorphan 10 mg
Polysporin Topical Ointment/Powder—(per g) polymyxin B 10,000 units + bacitracin

500 units (OTC)
Polytrim Ophthalmic Solution—(per ml) polymyxin B 10,000 units + trimethoprim 1

mg
Portia—levonorgestrel 0.15 mg + ethinyl estradiol 30 mcg
Pramosone Topical Cream/Lotion/Ointment—1% pramoxine + 1% hydrocortisone
Pramosone Topical Cream/Lotion/Ointment—1% pramoxine + 2.5% hydrocortisone
Premphase—conjugated estrogens 0.625 mg + medroxyprogesterone 5 mg (14 tablets)

plus conjugated estrogens 0.625 mg (14 tablets) in a compliance package
�Premplus 0.625/2.5—conjugated estrogens 0.625 mg + medroxyprogesterone 2.5 mg
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�Premplus 0.625/5—conjugated estrogens 0.625 mg + medroxyprogesterone 5 mg
Prempro 0.3/1.5—conjugated estrogens 0.3 mg + medroxyprogesterone 1.5 mg (28 tab-

lets) in a compliance package
Prempro 0.45/1.5—conjugated estrogens 0.45 mg + medroxyprogesterone 1.5 mg (28

tablets) in a compliance package
Prempro 0.625/2.5—conjugated estrogens 0.625 mg + medroxyprogesterone 2.5 mg (28

tablets) in a compliance package
Prempro 0.625/5—conjugated estrogens 0.625 mg + medroxyprogesterone 5 mg (28

tablets) in a compliance package
Premsyn PMS—acetaminophen 500 mg + pamabrom 25 mg + pyrilamine 15 mg (OTC)
Prevpac—amoxicillin 500 mg capsules + clarithromycin 500 mg tablets + lansoprazole

30 mg capsules in a compliance package
Primatene Tablets—ephedrine 12.5 mg + guaifenesin 200 mg (OTC)
Primaxin 250 mg I.V. For Injection—imipenem 250 mg + cilastatin sodium 250 mg
Primaxin 500 mg I.V. For Injection—imipenem 500 mg + cilastatin sodium 500 mg
Prinzide 10/12.5—lisinopril 10 mg + hydrochlorothiazide 12.5 mg
Prinzide 20/12.5—lisinopril 20 mg + hydrochlorothiazide 12.5 mg
Prinzide 20/25—lisinopril 20 mg + hydrochlorothiazide 25 mg
Proctofoam-HC Rectal Foam—1% hydrocortisone + 1% pramoxine
�Protrin—trimethoprim 80 mg + sulfamethoxazole 400 mg
�Protrin DF—trimethoprim 160 mg + sulfamethoxazole 800 mg
Pylera—bismuth subcitrate potassium 140 mg + metronidazole 125 mg + tetracycline

125 mg
Quinaretic 10/12.5—quinapril 10 mg + hydrochlorothiazide 12.5 mg
Quinaretic 20/12.5—quinapril 20 mg + hydrochlorothiazide 12.5 mg
Quinaretic 20/25—quinapril 20 mg + hydrochlorothiazide 25 mg
Rebetron—interferon alfa-2b (Intron A) + oral ribavirin (Rebetrol) 200 mg
Renese-R—polythiazide 2 mg + reserpine 0.25 mg
Reprexain 2.5/200—hydrocodone 2.5 mg + ibuprofen 200 mg
Reprexain 5/200—hydrocodone 5 mg + ibuprofen 200 mg
Reprexain 7.5/200—hydrocodone 7.5 mg + ibuprofen 200 mg
Reprexain 10/200—hydrocodone 10 mg + ibuprofen 200 mg
Respahist—pseudoephedrine 60 mg + brompheniramine 6 mg
Respaire-60 SR—guaifenesin 200 mg + pseudoephedrine 60 mg
Respaire-120 SR—guaifenesin 250 mg + pseudoephedrine 120 mg
RID Maximum Strength Shampoo—0.33% pyrethrins + 4% piperonyl butoxide (OTC)
Rifamate—isoniazid 150 mg + rifampin 300 mg
Rifater—rifampin 120 mg + isoniazid 50 mg + pyrazinamide 300 mg
�Robaxacet-8—methocarbamol 400 mg + acetaminophen 325 mg + codeine 8 mg
�Robaxacet—methocarbamol 400 mg + acetaminophen 325 mg
�Robaxacet Extra Strength—methocarbamol 400 mg + acetaminophen 500 mg
Robitussin Cold & Congestion Tablets—acetaminophen 325 mg + chlorpheniramine 2

mg+ phenylephrine 5 mg (OTC)
Robitussin Cough & Allergy Liquid—(per 5 ml) chlorpheniramine 2 mg + phenyleph-

rine 5 mg + dextromethorphan 10 mg (OTC)
Robitussin Cough & Cold CF Liquid—(per 5 ml) guaifenesin 100 mg + phenylephrine

5 mg + dextromethorphan 10 mg (OTC)
Robitussin Cough & Cold Long-Acting Liquid—(per 5 ml) chlorpheniramine 2 mg +

dextromethorphan 15 mg (OTC)
Robitussin Cough & Cold Pediatric Drops—(per 2.5 ml) phenylephrine 2.5 mg +

guaifenesin 100 mg + dextromethorphan 5 mg (OTC)
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Robitussin Cough & Congestion Liquid—(per 5 ml) guaifenesin 200 mg + dextrome-
thorphan 10 mg (OTC)

Robitussin Cough, Cold & Flu Nighttime Liquid—(per 5 ml) acetaminophen 160 mg
+ chlorpheniramine 1 mg + phenylephrine 2.5 mg + dextromethorphan 5 mg (OTC)

Robitussin-DM Cough Liquid—(per 5 ml) guaifenesin 100 mg + dextromethorphan 10
mg (OTC)

Robitussin Nighttime Cough & Cold Liquid—(per 5 ml) phenylephrine 2.5 mg + di-
phenhydramine 6.25 mg (OTC)

Robitussin Nighttime Pediatric Cough & Cold Liquid—(per 5 ml) phenylephrine 2.5
mg + diphenhydramine 6.25 mg (OTC)

Robitussin Pediatric Cough & Cold Long-Acting Liquid—(per 5 ml) chlorpheniramine
1 mg + dextromethorphan 7.5 mg (OTC)

Robitussin-PE Head & Chest Congestion Liquid—(per 5 ml) guaifenesin 100 mg +
phenylephrine 5 mg (OTC)

Rolaids Extra Strength Plus Gas Relief Softchews—calcium carbonate 1177 mg +
simethicone 80 mg (OTC)

Rolaids Extra Strength Tablets—calcium carbonate 675 mg + magnesium hydroxide
135 mg (OTC)

Rolaids Multi-Symptom Tablets—calcium carbonate 675 mg + magnesium hydroxide
135 mg + simethicone 60 mg (OTC)

Rolaids Regular Tablets—calcium carbonate 550 mg + magnesium hydroxide 110 mg
(OTC)

Rondec Syrup—(per 5 ml) chlorpheniramine 4 mg + phenylephrine 12.5 mg
Rondec DM Drops—(per 1 ml) phenylephrine 3.5 mg + chlorpheniramine 1 mg
Rondec DM Syrup—(per 5 ml) phenylephrine 12.5 mg + chlorpheniramine 4 mg
Rondec Oral Drops—(per 1 ml) phenylephrine 3.5 mg + chlorpheniramine 1 mg
Roxicet 5/500—oxycodone 5 mg + acetaminophen 500 mg
Roxicet—oxycodone 5 mg + acetaminophen 325 mg
Roxicet Oral Solution—(per 5 ml) acetaminophen 325 mg + oxycodone 5 mg
Ru-Tuss DM Syrup—(per 5 ml) guaifenesin 100 mg + pseudoephedrine 45 mg + dex-

tromethorphan 15 mg (OTC)
Rynatan—phenylephrine 25 mg + chlorpheniramine 9 mg
Rynatan Pediatric Suspension—(per 5 ml) phenylephrine 5 mg + chlorpheniramine

4.5 mg
Rynatuss—ephedrine 10 mg + carbetapentane 60 mg + chlorpheniramine 5 mg + phen-

ylephrine 10 mg
Scot-Tussin DM Maximum Strength Liquid—(per 5 ml) chlorpheniramine 2 mg +

dextromethorphan 15 mg (OTC)
Scot-Tussin Original Liquid—(per 5 ml) phenylephrine 4 mg + pheniramine 13 mg +

sodium salicylate 83 mg + caffeine citrate 25 mg (OTC)
Scot-Tussin Senior Liquid—(per 5 ml) guaifenesin 200 mg + dextromethorphan 15 mg

(OTC)
Seasonale—levonorgestrel 0.15 mg + ethinyl estradiol 30 mcg
Seasonique—levonorgestrel 0.15 mg + ethinyl estradiol 30 mcg/10 mcg
Sedapap—acetaminophen 650 mg + butalbital 50 mg
Semprex-D—acrivastine 8 mg + pseudoephedrine 60 mg
Senokot-S—sennosides 8.6 mg + docusate sodium 50 mg (OTC)
Seno Sol-SS—sennosides 8.6 mg + docusate sodium 50 mg (OTC)
Septra—trimethoprim 80 mg + sulfamethoxazole 400 mg
Septra DS—trimethoprim 160 mg + sulfamethoxazole 800 mg
Silafed Syrup—(per 5 ml) pseudoephedrine 30 mg + triprolidine 1.25 mg (OTC)
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Sinemet 10/100—carbidopa 10 mg + levodopa 100 mg
Sinemet 25/100—carbidopa 25 mg + levodopa 100 mg
Sinemet 25/250—carbidopa 25 mg + levodopa 250 mg
Sinemet CR 25-100—carbidopa 25 mg + levodopa 100 mg
Sinemet CR 50-200—carbidopa 50 mg + levodopa 200 mg
Sine-Off Cough/Cold Medicine—phenylephrine 5 mg + acetaminophen 325 mg + dex-

tromethorphan 15 mg + guaifenesin 200 mg (OTC)
Sine-Off Maximum Strength Non-Drowsy Caplets—phenylephrine 5 mg + acetamino-

phen 500 mg (OTC)
Sine-Off Sinus/Cold Medicine—phenylephrine 5 mg + chlorpheniramine 2 mg + aceta-

minophen 500 mg (OTC)
Sinutab Non-Drying Caplets—phenylephrine 5 mg + guaifenesin 200 mg (OTC)
Sinutab Sinus Caplets—acetaminophen 325 mg + phenylephrine 5 mg (OTC)
Solage Topical Liquid—2% mequinol + 0.01% tretinoin
Soma Compound—aspirin 325 mg + carisoprodol 200 mg
Sprintec—norgestimate 0.25 mg + ethinyl estradiol 35 mcg
Stalevo 50—carbidopa 12.5 mg + entacapone 200 mg + levodopa 50 mg
Stalevo 100—carbidopa 25 mg + entacapone 200 mg + levodopa 100 mg
Stalevo 150—carbidopa 37.5 mg + entacapone 200 mg + levodopa 150 mg
Suboxone N2—buprenorphine 2 mg + naloxone 0.5 mg
Suboxone N8—buprenorphine 8 mg + naloxone 2 mg
Sudafed Children’s Cough & Cold Liquid—(per 5 ml) dextromethorphan 5 mg +

pseudoephedrine 15 mg (OTC)
Sudafed Maximum Strength Sinus Nighttime—pseudoephedrine 60 mg + triprolidine

2.5 mg (OTC)
Sudafed Non-Drying Sinus Liquicaps—guaifenesin 200 mg + pseudoephedrine 30 mg

(OTC)
Sudafed PE Maximum Strength Nighttime Cold—phenylephrine 5 mg + diphenhydra-

mine 25 mg + acetaminophen 325 mg (OTC)
Sudafed PE Multi-Symptom Severe Cold—phenylephrine 5 mg + diphenhydramine 12.5

mg + acetaminophen 325 mg (OTC)
Sudafed PE Sinus Headache—phenylephrine 5 mg + acetaminophen 325 mg (OTC)
Sudafed Sinus & Allergy—pseudoephedrine 60 mg + chlorpheniramine 4 mg (OTC)
Sudafed Sinus & Cold Liquicaps—pseudoephedrine 30 mg + acetaminophen 325 mg

(OTC)
Sudal 12—pseudoephedrine 30 mg + chlorpheniramine 4 mg
Sulfacet-R Topical Lotion—10% sodium sulfacetamide + 5% sulfur
Symbicort—(per actuation) budesonide 80 mcg + formoterol 45 mcg
Symbyax 3/25—olanzapine 3 mg + fluoxetine 25 mg
Symbyax 6/25—olanzapine 6 mg + fluoxetine 25 mg
Symbyax 6/50—olanzapine 6 mg + fluoxetine 50 mg
Symbyax 12/25—olanzapine 12 mg + fluoxetine 25 mg
Symbyax 12/50—olanzapine 12 mg + fluoxetine 50 mg
Synalgos-DC—aspirin 356.4 mg + caffeine 30 mg + dihydrocodeine 16 mg
Synercid Powder for Injection—quinupristin 150 mg + dalfopristin 350 mg
Taclonex Ointment—0.005% calcipotriene + 0.064% betamethasone
Talacen—acetaminophen 650 mg + pentazocine 25 mg
Talwin NX—pentazocine 50 mg + naloxone 0.5 mg
Tarka 1/240—trandolapril 1 mg (immediate release) + verapamil 240 mg (sustained re-

lease)
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Tarka 2/180—trandolapril 2 mg (immediate release) + verapamil 180 mg (sustained re-
lease)

Tarka 2/240—trandolapril 2 mg (immediate release) + verapamil 240 mg (sustained re-
lease)

Tarka 4/240—trandolapril 4 mg (immediate release) + verapamil 240 mg (sustained re-
lease)

�Tazocin for Injection 2.25 g—piperacillin 2 g + tazobactam 0.25 g
�Tazocin for Injection 3.375 g—piperacillin 3 g + tazobactam 0.375 g
�Tazocin for Injection 4.5 g—piperacillin 4 g + tazobactam 0.5 g
Tenoretic 50—chlorthalidone 25 mg + atenolol 50 mg
Tenoretic 100—chlorthalidone 25 mg + atenolol 100 mg
Terra-Cortril Ophthalmic Suspension—1.5% hydrocortisone acetate + 0.5% oxytetracy-

cline
Terramycin with Polymyxin B Sulfate Ophthalmic Ointment—(per g) polymyxin B

10,000 units + oxytetracycline 5 mg
Teveten HCT 600/12.5—eprosartan 600 mg + hydrochlorothiazide 12.5 mg
Teveten HCT 600/25—eprosartan 600 mg + hydrochlorothiazide 25 mg
Thera-Flu Cold & Cough Hot Liquid—(per packet) phenylephrine 10 mg + dextrome-

thorphan 20 mg + pheniramine 20 mg (OTC)
Thera-Flu, Cold & Sore Throat Hot Liquid—(per packet) phenylephrine 10 mg +phe-

niramine 20 mg + acetaminophen 325 mg (OTC)
Thera-Flu, Daytime Cough & Cold Thin Strips—phenylephrine 10 mg +dextromethor-

phan 14.8 mg (OTC)
Thera-Flu, Daytime Severe Cold Caplets—phenylephrine 5 mg +dextromethorphan 15

mg + acetaminophen 325 mg (OTC)
Thera-Flu Daytime Severe Cold Hot Liquid—(per packet) acetaminophen 650 mg +

phenylephrine 10 mg (OTC)
Thera-Flu, Daytime Warming Relief Syrup—(per 15 ml) phenylephrine 5 mg +dextro-

methorphan 10 mg + acetaminophen 325 mg (OTC)
Thera-Flu, Flu & Chest Congestion Hot Liquid—(per packet) guaifenesin 400 mg +

acetaminophen 1000 mg (OTC)
Thera-Flu, Flu & Sore Throat Hot Liquid—(per packet) phenylephrine 10 mg +pheni-

ramine 20 mg + acetaminophen 650 mg (OTC)
Thera-Flu, Flu & Sore Throat Relief Syrup—(per 15 ml) phenylephrine 5 mg + di-

phenhydramine 12.5 mg + acetaminophen 325 mg (OTC)
Thera-Flu, Nighttime Cough & Cold Thin Strips—phenylephrine 10 mg + diphenhy-

dramine 25 mg (OTC)
Thera-Flu, Nighttime Severe Cold Caplets—phenylephrine 5 mg + dextromethorphan

15 mg + chlorpheniramine 2 mg + acetaminophen 325 mg (OTC)
Thera-Flu Nighttime Severe Hot Liquid—(per packet) phenylephrine 10 mg + pheni-

ramine 20 mg + acetaminophen 650 mg (OTC)
Thera-Flu, Nighttime Warming Relief Syrup—(per 15 ml) phenylephrine 5 mg + di-

phenhydramine 12.5 mg + acetaminophen 325 mg (OTC)
Timentin for Injection—ticarcillin 3 g + clavulanic acid 0.1 g
Titralac Plus—calcium carbonate 420 mg + simethicone 21 mg (OTC)
TobraDex Ophthalmic Suspension/Ointment—0.1% dexamethasone + 0.3% tobramycin
Triacin-C Cough Syrup—(per 5 ml) codeine 10 mg + pseudoephedrine 30 mg + tri-

prolidine 1.25 mg
Tri-Levlen

Phase I—levonorgestrel 0.05 mg + ethinyl estradiol 30 mcg
Phase II—levonorgestrel 0.075 mg + ethinyl estradiol 40 mcg
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Phase III—levonorgestrel 0.125 mg + ethinyl estradiol 30 mcg
Triaminic Chest & Nasal Congestion Liquid—(per 5 ml) guaifenesin 50 mg + phen-

ylephrine 2.5 mg (OTC)
Triaminic Cold & Allergy Liquid—(per 5 ml) chlorpheniramine 1 mg + phenylephrine

2.5 mg (OTC)
Triaminic Cough & Sore Throat Liquid—(per 5 ml) acetaminophen 160 mg + dex-

tromethorphan 5 mg (OTC)
Triaminic Day Time Cold & Cough Liquid—(per 5 ml) phenylephrine 2.5 mg + dex-

tromethorphan 5 mg (OTC)
Triaminic Day Time Thin Strips Cough & Cold—phenylephrine 2.5 mg + dextrome-

thorphan 5 mg (OTC)
Triaminic Flu, Cough & Fever Liquid—(per 5 ml) acetaminophen 160 mg + dextro-

methorphan 7.5 mg + chlorpheniramine 1 mg (OTC)
Triaminic Night Time Cold & Cough Liquid—(per 5 ml) phenylephrine 2.5 mg + di-

phenhydramine 6.25 mg (OTC)
Triaminic Night Time Thin Strips Cough & Cold—phenylephrine 5 mg + diphenhy-

dramine 12.5 mg (OTC)
Triaminic Softchews Cough & Runny Nose—chlorpheniramine 1 mg + dextromethor-

phan 5 mg (OTC)
Triaminic Softchews Cough & Sore Throat—acetaminophen 160 mg + dextromethor-

phan 5 mg (OTC)
Tri-Luma Topical Cream—0.01% fluocinolone + 4% hydroquinone + 0.05% tretinoin
Tri-Norinyl

Phase I—norethindrone 0.5 mg + ethinyl estradiol 35 mcg
Phase II—norethindrone 1 mg + ethinyl estradiol 35 mcg
Phase III—norethindrone 0.5 mg + ethinyl estradiol 35 mcg

Triphasil
Phase I—levonorgestrel 0.05 mg + ethinyl estradiol 30 mcg
Phase II—levonorgestrel 0.075 mg + ethinyl estradiol 40 mcg
Phase III—levonorgestrel 0.125 mg + ethinyl estradiol 30 mcg

Tri-Previfem
Phase I—norgestimate 0.18 mg + ethinyl estradiol 35 mcg
Phase II—norgestimate 0.215 mg + ethinyl estradiol 35 mcg
Phase III—norgestimate 0.25 mg + ethinyl estradiol 35 mcg

Triple Antibiotic Ophthalmic Ointment—(per g) polymyxin B 10,000 units + neomycin
3.5 mg + bacitracin 400 units

�Trisulfa—trimethoprim 80 mg + sulfamethoxazole 400 mg
�Trisulfa DS—trimethoprim 160 mg + sulfamethoxazole 800 mg
Trizivir—abacavir 300 mg + lamivudine 150 mg + zidovudine 300 mg
Truvada—emtricitabine 200 mg + tenofovir 300 mg
Tussionex Suspension—(per 5 ml) chlorpheniramine 8 mg + hydrocodone 10 mg (as

polistirex)
Tussi-Organidin NR Liquid—(per 5 ml) codeine 10 mg + guaifenesin 300 mg
Tussi-Organidin DM NR Liquid—(per 5 ml) guaifenesin 300 mg + dextromethorphan

10 mg
Tylenol Allergy Complete Caplets—acetaminophen 500 mg + chlorpheniramine 2 mg

+ pseudoephedrine 30 mg (OTC)
Tylenol Allergy Complete Nighttime Caplets—acetaminophen 500 mg + diphenhydra-

mine 25 mg + pseudoephedrine 30 mg (OTC)
Tylenol Allergy Multisymptom Gelcaps—acetaminophen 325 mg + chlorpheniramine 2

mg + phenylephrine 5 mg (OTC)
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Tylenol Allergy Multisymptom Nighttime Caplets—acetaminophen 325 mg + diphenhy-
dramine 25 mg + phenylephrine 5 mg (OTC)

Tylenol Children’s Plus Cold & Cough Chewable—acetaminophen 80 mg + pseu-
doephedrine 7.5 mg + dextromethorphan 2.5 mg + chlorpheniramine 0.5 mg (OTC)

Tylenol Children’s Plus Cold Liquid—(per 5 ml) acetaminophen 160 mg + chlorphe-
niramine 1 mg + phenylephrine 2.5 mg (OTC)

Tylenol Children’s Plus Multi-Symptom Cold Liquid—(per 5 ml) acetaminophen 160
mg + dextromethorphan 5 mg + chlorpheniramine 1 mg + phenylephrine 2.5 mg
(OTC)

Tylenol Cold Multi-Symptom Severe Liquid—(per 15 ml) acetaminophen 325 mg +
guaifenesin 200 mg + phenylephrine 5 mg + dextromethorphan 10 mg (OTC)

Tylenol Flu Daytime Gelcaps—dextromethorphan 15 mg + pseudoephedrine 30 mg +
acetaminophen 325 mg (OTC)

Tylenol Flu Nighttime Gelcaps—pseudoephedrine 30 mg + diphenhydramine 25 mg+
acetaminophen 500 mg (OTC)

Tylenol PM—acetaminophen 500 mg + diphenhydramine 25 mg (OTC)
Tylenol Severe Allergy Caplets—diphenhydramine 12.5 mg + acetaminophen 500 mg

(OTC)
Tylenol Sinus Congestion & Pain Daytime Gelcaps—acetaminophen 325 mg + phenyl-

ephrine 5 mg (OTC)
Tylenol Sinus Congestion & Pain Nighttime Caplets—acetaminophen 325 mg + chlor-

pheniramine 2 mg + phenylephrine 5 mg (OTC)
Tylenol Sinus Congestion & Pain Severe Caplets—acetaminophen 325 mg + guaifene-

sin 200 mg + phenylephrine 5 mg (OTC)
Tylenol Sinus Daytime—acetaminophen 500 mg + pseudoephedrine 30 mg (OTC)
Tylenol Sinus Nighttime—acetaminophen 500 mg + pseudoephedrine 30 mg + doxyla-

mine 6.25 mg (OTC)
Tylenol Sinus Severe Congestion Daytime Caplets—acetaminophen 325 mg + guaifen-

esin 200 mg + pseudoephedrine 30 mg (OTC)
Tylenol Women’s Menstrual Relief—acetaminophen 500 mg pamabrom 25 mg (OTC)
Tylenol with codeine No. 3—acetaminophen 300 mg + codeine 30 mg
Tylenol with codeine No. 4—acetaminophen 300 mg + codeine 60 mg
Tylox 5/500—oxycodone 5 mg + acetaminophen 500 mg
Ultracet—tramadol 37.5 mg + acetaminophen 325 mg
Unasyn for Injection 1.5 g—ampicillin 1 g + sulbactam 0.5 g
Unasyn for Injection 3 g—ampicillin 2 g + sulbactam 1 g
Uniretic 7.5/12.5—moexipril 7.5 mg + hydrochlorothiazide 12.5 mg
Uniretic 15/12.5—moexipril 15 mg + hydrochlorothiazide 12.5 mg
Uniretic 15/25—moexipril 15 mg + hydrochlorothiazide 25 mg
Vanquish Extra Strength Pain Reliever—aspirin 227 mg + acetaminophen 194 mg +

caffeine 33 mg (OTC)
Vaseretic 5/12.5—enalapril 5 mg + hydrochlorothiazide 12.5 mg
Vaseretic 10/25—enalapril 10 mg + hydrochlorothiazide 25 mg
Vasocidin Ophthalmic Solution—0.23% prednisolone + 10% sulfacetamide
Vasocon-A Ophthalmic Solution—0.05% naphazoline + 0.5% antazoline (OTC)
Vicks 44D Cough & Head Congestion Relief Liquid—(per 15 ml) dextromethorphan

20 mg + phenylephrine 10 mg (OTC)
Vicks 44E Cough & Chest Congestion Relief Liquid—(per 15 ml) dextromethorphan

20 mg + guaifenesin 200 mg (OTC)
Vicks 44M Cold, Cough & Flu Liquid—(per 5 ml) dextromethorphan 7.5 mg +

chlorpheniramine 1 mg + acetaminophen 162.5 mg (OTC)
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Vicks Pediatric Formula 44E Liquid—(per 15 ml) dextromethorphan 10 mg + guai-
fenesin 100 mg (OTC)

Vicks Pediatric Formula 44M Multi-Symptom Cough & Cold Relief Liquid—(per 15
ml) chlorpheniramine 1 mg + dextromethorphan 15 mg (OTC)

Vicodin—hydrocodone 5 mg + acetaminophen 500 mg
Vicodin ES—hydrocodone 7.5 mg + acetaminophen 750 mg
Vicodin HP—hydrocodone 10 mg + acetaminophen 660 mg
Vicoprofen—hydrocodone 7.5 mg + ibuprofen 200 mg
Vytorin 10/10—ezetimibe 10 mg + simvastatin 10 mg
Vytorin 10/20—ezetimibe 10 mg + simvastatin 20 mg
Vytorin 10/40—ezetimibe 10 mg + simvastatin 40 mg
Vytorin 10/80—ezetimibe 10 mg + simvastatin 80 mg
Yasmin 28—drosperinone 3 mg + ethinyl estradiol 30 mcg
Yaz—drosperinone 3 mg + ethinyl estradiol 20 mcg
Zestoretic 10/12.5—lisinopril 10 mg + hydrochlorothiazide 12.5 mg
Zestoretic 20/12.5—lisinopril 20 mg + hydrochlorothiazide 12.5 mg
Zestoretic 20/25—lisinopril 20 mg + hydrochlorothiazide 25 mg
Ziac 2.5/6.25—bisoprolol 2.5 mg + hydrochlorothiazide 6.25 mg
Ziac 5/6.25—bisoprolol 5 mg + hydrochlorothiazide 6.25 mg
Ziac 10/6.25—bisoprolol 10 mg + hydrochlorothiazide 6.25 mg
Ziana Topical Gel—1.2% clindamycin + 0.025% tretinoin
Zosyn for Injection 2.25 g—piperacillin 2 g + tazobactam 0.25 g
Zosyn for Injection 3.375 g—piperacillin 3 g + tazobactam 0.375 g
Zosyn for Injection 4.5 g—piperacillin 4 g + tazobactam 0.5 g
Zovia 1/35—ethynodiol 1 mg + ethinyl estradiol 35 mcg
Zovia 1/50—ethynodiol 1 mg + ethinyl estradiol 50 mcg
Zydone 5/400—hydrocodone 5 mg + acetaminophen 400 mg
Zydone 7.5/400—hydrocodone 7.5 mg + acetaminophen 400 mg
Zydone 10/400—hydrocodone 10 mg + acetaminophen 400 mg
Zylet Ophthalmic Suspension—0.5% loteprednol + 0.3% tobramycin
Zyrtec-D—cetirizine 5 mg + pseudoephedrine 120 mg
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Ophthalmic Medications
General Info: See Appendix D for administration techniques for ophthalmic agents.
Consult health care professional regarding:
Concurrent use of contact lenses (medication or additives may be absorbed by the lens).
Concurrent administration of other ophthalmic agents (order and spacing may be important).

DRUG NAME DOSE NOTES

Alpha-Adrenergic Blocker
CAUTIONS: Avoid using in conditions in which miosis is undesirable; not to be used more than once weekly._
dapiprazole (Rev-Eyes) Adults: 1 drop followed after 5 min by ● Administer immediately following

another drop retinal exam
● ADRs* : blurred vision, irritation, cor-

neal edema, punctate keratitis_
Anesthetics
Uses: Provide brief local anesthesia to allow measurement of intraocular pressure, removal of foreign bodies, or other superficial
procedures.
CAUTIONS: Repeated use may result in increased risk of CNS and cardiovascular toxicity; cross-sensitivity with some local anes-
thetics may occur._
proparacaine (Alcaine, Ophthetic, Para- Adults and children: 1–2 drops of ● Does not interact with ophthalmic
caine, Spectro-Caine, �Diocane) 0.5% solution (single dose) cholinesterase inhibitors

● ADRs: ophthalmic—irritation; sys-
temic—irregular heartbeat, CNS de-
pression, CNS stimulation

................................................................................................................................................................................................................
tetracaine (Altracaine, Pontocaine, Tet- Adults: 1–2 drops of 0.5–1% solution ● May interact with ophthalmic cholin-
caine, �Minims Tetracaine) (single dose) esterase inhibitors, resulting in in-

creased duration of action and risk
of toxicity

● ADRs: ophthalmic—irritation; sys-
temic—irregular heartbeat, CNS de-
pression, CNS stimulation_

Antihistamines
Uses: Various forms of allergic conjunctivitis._
azelastine (Optivar) Adults and children >3 yr: 1 drop of ● ADRs: transient burning/stinging,

0.5 mg/ml solution into each affected headache, bitter taste
eye twice daily

................................................................................................................................................................................................................
emedastine (Emadine) Adults and children >3 yr: 1 drop in ● ADRs: headache, drowsiness, mal-

affected eye up to 4 times daily aise, local irritation
................................................................................................................................................................................................................
epinastine (Elestat) Adults and children >3yr: 1 drop twice ● ADRs: local irritation

daily ● May enter breast milk
................................................................................................................................................................................................................
olopatadine (Patanol) Adults and children >3 yr: 1–2 drops ● Small amounts are absorbed; excret-

of 0.1% solution twice daily (given 6– ed in urine
8 hr apart) ● ADRs: headache, conjunctival irri-

tation_
Anti-infectives/ Antifungals/ Antivirals
Uses: Localized superficial ophthalmic infections.
CAUTIONS: Small amounts may be absorbed and result in hypersensitivity reactions._
azithromycin (AzaSite) Adults and children >1yr: 1 drop twice ● ADRs: eye irritation

daily for two days, then once daily for ● When used to treat ocular chlamydial
five more days infections, concurrent systemic ther-

apy is required
................................................................................................................................................................................................................
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DRUG NAME DOSE NOTES
chloramphenicol (AK-Chlor, Chlorofair, Adults and children: 1 drop of solution ● May rarely cause systemic hemato-
Chloroptic, Clorachol, Econochlor, I-Chlor, or thin strip of ointment q 1–4 hr logic toxicity if used chronically and
Ocu-Chlor, Ophthochlor, Spectro-Chlor, in excessive doses
�Fenicol, �Ophtho-Chloram, �Penta-
mycetin)
................................................................................................................................................................................................................
ciprofloxacin (Ciloxan) Adults and children >1yr: bacterial ● May cause harmless white crystalline

conjunctivitis—1 drop in each eye q precipitate that resolves over time
2 hr while awake for 48 hr, then q 4 hr ● ADRs: altered taste, systemic allergic
while awake for 5 days; corneal ul- reactions, photophobia, discomfort
cers—1 drop in affected eye q 15 min
for 6 hr, then q 30 min while awake for
rest of day, then q 1 hr while awake for
next 24 hr, then q 4 hr while awake
until re-epithelialization occurs or rib-
bon of ophthalmic ointment 3 times
daily for 2 days, then twice daily for 5
days.

................................................................................................................................................................................................................
erythromycin (Ilotycin) Adults and children: treatment of in- ● ADRs: irritation

fections—thin strip up to 6 times dai-
ly
Infants: prophylaxis of ophthalmia
neonatorum—thin strip in each eye
as a single dose

................................................................................................................................................................................................................
gatifloxacin (Zymar) Adults and children >1yr: 1 drop of ● ADRs: irritation, headache, reduced

0.3% soln q 2 hr while awake for two visual acuity, taste disturbance.
days, then 4 times daily for 5 more
days

................................................................................................................................................................................................................
gentamicin (Garamycin, Genoptic, Genta- Adults and children: 1 drop of solution ● ADRs: irritation, burning, stinging,
cidin, Gentafair, Gentak, Gentrasul, Ocu- q 1–4 hr or thin strip of ointment q 8– blurred vision (ointment)
Mycin, Spectro-Genta, �Alcomicin) 12 hr
................................................................................................................................................................................................................
levofloxacin (Iquix, Quixin) Adults and children >6 yr: Quixin— ● ADRs: altered taste, systemic allergic

1–2 drops of 0.5% solution in each af- reactions, photophobia
fected eye every 2 hr while awake for 2
days (up to 8 times/day); then every 4
hr for 5 more days (up to 4 times/
day); Iquix—For corneal ulcers, 1–2
drops in the affected eye(s) every 30
minutes–2 hr while awake 4 and 6 hr
after retiring for 3 days, then 1–2
drops every 1–4 hr while awake.

................................................................................................................................................................................................................
moxifloxacin (Vigamox) Adults and children >1yr: 1 drop of ● ADRs: irritation, decreased visual

0.5% solution into affected eye 3 times acuity
daily for 7 days.

................................................................................................................................................................................................................
norfloxacin (Chibroxin) Adults and children ≥1yr: 1 drop 4 ● ADRs: altered taste, systemic allergic

times daily while awake (up to q 2 hr reactions, photophobia
while awake)

................................................................................................................................................................................................................
ofloxacin (Ocuflox) Adults and children ≥1 yr: 1 drop q 2– ● ADRs: altered taste, systemic allergic

4 hr while awake for 2 days, then 4 reactions, photophobia
times daily for up to 5 more days

................................................................................................................................................................................................................
sulfacetamide (AK-Sulf, Bleph, Isopto Ce- Adults: 1 drop of solution q 1–3 hr while ● Cross-sensitivity with other sulfona-
tamide, I-Sulfacet, Ocu-Sul, Ocusulf, Sodi- awake (less frequently at night) or thin mides (including thiazides) may oc-
um Sulamyd, Spectro-Sulf, Sulf, Sulfair, strip of ointment 4 times daily and at cur
Sulfamide, Sulten, �Sulfex) bedtime ● ADRs: local irritation
................................................................................................................................................................................................................
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DRUG NAME DOSE NOTES
tobramycin (Tobrex) Adults and children >2mo: 1 drop of ● ADRs: irritation, burning, stinging,

solution q 1–4 hr depending on sever- blurred vision (ointment)
ity of infection or thin strip of ointment ● Ointment may retard corneal wound
q 8–12 hr healing

● Avoid wearing contact lenses during
use_

Antifungal_
natamycin (Natacyn) Adults: 1 drop q 1–6 hr, depending on ● ADRs: irritation, swelling, chemosis

severity of infection_
Antivirals_
trifluridine (Viroptic) Adults and children ≥6 yr: 1 drop q 2 ● ADRs: burning, stinging; keratopathy

hr (up to 9 drops/day) while awake rarely
until cornea re-epithelializes, then 1
drop q 4 hr (at least 5 times daily) for
up to 7 days

_
Artificial Tears/Ocular Lubricants (sterile buffered isotonic solutions/ointments)
Uses: Artificial tears—keep the eyes moist with isotonic solutions and wetting agents in the management of dry eyes due to lack of
tears; also provide lubrication for artificial eyes. Ocular lubricants—provide lubrication and protection in a variety of conditions
including exposure keratitis, decreased corneal sensitivity, corneal erosions, keratitis sicca, during/following ocular surgery or re-
moval of a foreign body._
Artificial tears (Adsorbotear, Akwa Tears, Adults and children: 1–2 drops 3–4 ● May alter effects of other concurrent-
Aquasite, Artifical Tears Plus, Cellufresh, times daily or 1 insert (Lacrisert) 1–2 ly administered ophthalmic medica-
Celluvisc, Comfort Tears, Dakrina, Dry Eye times daily tions
Therapy, Dry Eyes Duratears Naturale, Ocular lubricants ● ADRs: photophobia, lid edema sting-
Dwelle, Eye-Lube-A, Genteal Lubricant Eye Adults and children: small amount ing (insert only), temporarily
Gel, HypoTears, HypoTears PF, Isopto Alka- instilled into conjunctiva several times blurred vision, eye discomfort
line, Isopto Plain, Just Tears, Lacril, Lacri- daily
Lube NP, Lacri-Lube S.O.P., Lacrisert, Li-
quifilm Forte, Liquifilm Tears, LubriTears,
Moisture Drops, Murine Solution, Murocel,
Nature’s Tears, Nu-Tears, Nu-Tears II, Nu-
tra Tear, Paralube, Refresh, Refresh PM,
Tear Drop, TearGard, Teargen, Tearisol,
Tears Naturale, Tears Naturale Free, Tears
Naturale II, Tears Plus, Tears Renewed, Ul-
tra Tears, Vit-A-Drops, Viva-Drops)_
Beta Blockers
Uses: Management of chronic open-angle glaucoma and other forms of ocular hypertension (decreases the formation of aqueous
humor).
CAUTIONS: Systemic absorption is minimal but may occur. Systemic absorption may result in additive adverse cardiovascular ef-
fects (bradycardia, hypotension), especially when used with other cardiovascular agents (antihypertensives, antiarrhythmics). Oth-
er systemic adverse reactions may occur, including bronchospasm or delirium (geriatric patients). Concurrent use with ophthal-
mic epinephrine may decrease effectiveness._
betaxolol (Betoptic, Betoptic S) Adults: 1 drop of 0.5% solution twice ● ADRs: conjunctivitis, decreased visu-

daily or 1 drop of 0.25% suspension al acuity, ocular burning, rashes
twice daily (may be less likely than others to

cause bronchospasm if systemically
absorbed)

................................................................................................................................................................................................................
levobetaxolol (Betaxon) Adults: 1 drop of 0.5% suspension twice ● ADRS: transient ophthalmic discom-

daily fort, blurred vision
................................................................................................................................................................................................................
levobunolol (AKBeta, Betagan) Adults: 1 drop of 0.25% solution 1–2 ● ADRs: conjunctivitis, decreased visu-

times daily or 1 drop of 0.5% solution al acuity, ocular burning, rashes
once daily

................................................................................................................................................................................................................
metipranolol (OptiPranolol) Adults: 1 drop of 0.3% solution twice ● ADRs: conjunctivitis, decreased visu-

daily al acuity, ocular burning, rashes
● Lasts up to 24 hr
● Can be used safely with pilocarpine,

epinephrine, and acetazolamide
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DRUG NAME DOSE NOTES
................................................................................................................................................................................................................
timolol (Betimol, Timoptic, Timoptic-XE, Adults and children ≥10 yr: 0.25% or ● ADRs: conjunctivitis, decreased visu-
�Apo-Timop) 0.5% solution—1 drop 1–2 times dai- al acuity, ocular burning, rashes

ly; 0.25% or 0.5% gel-forming solu- ● Lasts up to 24 hr
tion—1 drop once daily
Children <10 yr: 1 drop 0.25% solu-
tion 1–2 times daily_

Carbonic Anhydrase Inhibitor
Uses: Management of open-angle glaucoma or other forms of ocular hypertension (decreases formation of aqueous humor).
CAUTIONS: May exacerbate kidney stones; should not be used in patients with CCr <30 ml/min._
brinzolamide (Azopt) Adults: 1 drop of 1% suspension into ● ADRs: burning, stinging, unusual

each affected eye three times daily taste
................................................................................................................................................................................................................
dorzolamide (Trusopt) Adults: 1 drop 3 times daily ● ADRs: bitter taste, cross-sensitivity

with sulfonamides, ocular irritation
or allergy_

Cholinergics (direct-acting)
Uses: Treatment of open-angle glaucoma (facilitates the outflow of aqueous humor); also used to facilitate miosis after ophthalmic
surgery or before examination (to counteract mydriatics).
CAUTIONS: Conditions in which pupillary constriction should be avoided. If significant systemic absorption occurs, broncho-
spasm, sweating, increased urination and salivation may occur._
carbachol (Carboptic, Isopto Carbachol) Adults and children: 1 drop of 0.75– ● ADRs: blurred vision, altered vision,

3% solution 1–3 times daily stinging, eye pain
................................................................................................................................................................................................................
pilocarpine (Adsorbocarpine, Akarpine, Adults and children: glaucoma—1 ● Use 1% or less solution in infants
Isopto Carpine, Ocu-Carpine, Ocusert Pilo, drop of 1–4% solution 2–4 times daily ● ADRs: blurred vision, altered vision,
Pilocar, Pilopine, Piloptic, Pilostat, �Mio- (may be given more frequently for stinging, eye pain, headache, brow-
carpine, �Spersacarpine) acute angle-closure glaucoma) or 1 ache

ocular insert weekly or 1/2-in. strip of
4% gel at bedtime; counteracting my-
driatic sympathomimetics—1 drop of
1% solution (may be repeated prior to
surgery)_

Cholinergics (cholinesterase inhibitors)
Uses: Management of glaucoma not controlled with short-acting miotics or other agents; also used in varying doses for accommo-
dative esotropia (diagnosis and treatment).
CAUTIONS: Enhance neuromuscular blockade from succinylcholine; intensify the actions of cocaine and some other local anes-
thetics; additive toxicity with antimyasthenics, anticholinergics, and cholinesterase inhibitors (including some pesticides). Use cau-
tiously in patients with history or risk of retinal detachment._
echothiophate (Phospholine Iodide) Adults: 1 drop 1–2 times daily ● May cause hyperactivity in patients

with Down syndrome
● ADRs: blurred vision, change in vi-

sion, brow ache, miosis, eyelid
twitching, watering eyes

● Irreversible cholinesterase inhibitor_
Corticosteroids
Uses: Management of inflammatory eye conditions including allergic conjunctivitis, nonspecific superficial keratitis, infectious
conjunctivitis (with anti-infectives); management of corneal injury; suppression of graft rejection following keratoplasty, preven-
tion of postoperative inflammation.
CAUTIONS: Infectious ocular processes (avoid in herpes simplex keratitis), especially fungal and viral ocular infections (may
mask symptoms); diabetes, glaucoma or epithelial compromise_
dexamethasone (AK-Dex, Decadron, Adults and children: 1–2 drops of solu- ● As condition improves, decrease fre-
Maxidex, �Diodex, �PMS Dexametha- tion 4–6 times daily (up to q 1 hr) or quency of administration
sone, �RO-Dexasone, �Spersadex) thin strip of ointment 3–4 times daily ● ADRs: blurred vision (ointment),

initially corneal thinning, increased intra-
ocular pressure, irritation

................................................................................................................................................................................................................
fluorometholone (eFlone, FML, Flarex, 1–2 drops 4 times daily (up to 1–2 drops ● As condition improves, decrease fre-
Fluor-Op) q 1 hr) as suspension or thin strip of quency of administration

ointment 1–3 times daily (up to q 4 ● ADRs: blurred vision (ointment),
hr) initially corneal thinning, increased intra-

ocular pressure, irritation
................................................................................................................................................................................................................
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DRUG NAME DOSE NOTES
loteprednol (Alrex, Lotemax, Zylex) Adults: 1 drop of 0.2% suspension (Al- ● 0.2% suspension used for seasonal

rex) 4 times daily or 1–2 drops 4 allergic conjunctivitis
times daily of 0.5% suspension (lote- ● 0.5% suspension used for steroid-re-
max); up to 1 drop every hr. sponsive inflammatory conditions

and postoperatively
................................................................................................................................................................................................................
prednisolone (AK-Pred, Econopred, Inf- Adults and children: 1–2 drops of ● As condition improves, decrease fre-
lamase, Pred ForteF, Pred Mild) 0.12–1% solution/suspension 2–6 quency of administration

times daily (up to q 1 hr) initially ● ADRs: corneal thinning, increased in-
traocular pressure, irritation

................................................................................................................................................................................................................
rimexolone (Vexol) Adults and children: 1–2 drops of 1% ● As condition improves, decrease fre-

suspension q 6 hr (up to q 1 hr) ini- quency of administration
tially ● ADRs: corneal thinning, increased in-

traocular pressure, irritation_
Cycloplegic Mydriatics
Uses: Preparation for cycloplegic refraction; management of uveitis (not tropicamide).
CAUTIONS: Use cautiously in patients with a history of glaucoma; systemic absorption may cause anticholinergic effects such as
confusion, unusual behavior, flushing, hallucinations, slurred speech, drowsiness, swollen stomach (infants), tachycardia, dry
mouth._
atropine (Atropair, Atropisol, Atrosulf, Children: cycloplegic refraction (solu- ● Cycloplegic refraction in children
Isopto Atropine, I-Tropine, Ocu-Tropine) tion)—1 drop twice daily for 1–3 days only (too long-acting to use in

prior to refraction (use 0.125% solu- adults); treatment of uveitis
tion in children <1 yr, 0.25% solution ● Avoid using in children who have had
for children 1–5 yr), 0.25% solution a prior serious reaction to atropine
for children >5 yr with blue irides, ● Effects on accommodation may last 6
0.5–1% for children >5 yr with dark days; mydriasis may last 12 days
irides; cycloplegic refraction (oint- ● ADRs: irritation, blurred vision, pho-
ment)—0.3 cm of 0.5% ointment in tophobia
children <2 yr with blue irides, 1%
ointment in children <2 yr with dark
irides or children >2 yr 3 times daily
for 1-3 days prior to refraction; uvei-
tis—1 drop of 0.125-1% solution 1–3
times daily
Adults: uveitis—1 drop of 1% solu-
tion 1–2 times daily (up to 4 times dai-
ly) or 0.3–0.5 cm of 1% ointment 1–2
times daily

................................................................................................................................................................................................................
cyclopentolate (AK-Pentolate, Cyclogyl, I- Adults: 1 drop of 0.5–2% solution; may ● Peak of cycloplegia is within 25–75
Pentolate, Cyclopentolate, Ocu-Pentolate, repeat in 5–10 min min and lasts 6–24 hr
Pentolair, Spectro-Pentolate, �Minims) Children: 1 drop of 0.5–2% solution; ● Peak of mydriasis is within 30–60

may be followed 5–10 min later by 1 min and may last several days
drop of 0.5–1% solution ● ADRs: irritation, blurred vision, pho-
Premature and small infants: 1 tophobia
drop of 0.5% solution single dose

................................................................................................................................................................................................................
homatropine (Isopto Homatropine, Spec- Adults and children: cycloplegic re- ● Cycloplegia and mydriasis may per-
tro-Homatropine, �Minims Homa- fraction—1 drop of 2–5% solution, sist for 24–72 hr
tropine) may repeat in 5–10 min for 2–3 more ● ADRs: irritation, blurred vision, pho-

doses; uveitis—1 drop of 2–5% solu- tophobia
tion 2–3 times daily (up to q 3–4 hr in
adults)

................................................................................................................................................................................................................
scopolamine (Isopto Hyoscine) Adults and children: cycloplegic re- ● Shorter duration than atropine, but

fraction—1 drop of 0.25% solution mydriasis and cycloplegia may per-
(repeat twice daily for 2 days in chil- sist for 3–7 days
dren); uveitis—1 drop of 0.25% solu- ● ADRs: irritation, blurred vision, pho-
tion up to 4 times daily tophobia

................................................................................................................................................................................................................
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DRUG NAME DOSE NOTES
tropicamide (Mydriacyl, Mydriafair, Ocu- Adults and children: 1 drop of 0.5–1% ● Stronger solution/repeated dosing
Tropic, Opticyl, Spectro-Cyl, Tropicacyl, solution may be required in patients with
�Minims Tropicamide) dark irides

● Peak effect occurs in 20–40 min
● Cycloplegia lasts 2–6 hr; mydriasis

lasts up to 7 hr
● ADRs: irritation, blurred vision, pho-

tophobia_
Immunomodulators
Uses: To increase tear production when the cause of dry eye is inflammation secondary to keratoconjunctivitis sicca.
CAUTIONS: Tear production is not increased during concurrent use of ophthalmic NSAIDs or punctal plugs._
cyclosporine (Restasis) Adults: 1 drop of 0.05% ophthalmic ● ADRs: irritation, blurred vision

emulsion in each eye twice daily ● Emulsion should be inverted to ob-
tain uniform opaque appearance pri-
or to use._

Mast Cell Stabilizers
Uses: Vernal keratoconjunctivitis.
CAUTIONS: Require several days of treatment before effects are seen._
cromolyn (Crolom, �Opticrom) Adults and children ≥4 yr: 1 drop of ● ADRs: chemosis, irritation

4% solution 4–6 times daily ● Do not wear contact lenses concur-
rently

................................................................................................................................................................................................................
ketotifen (Alaway, Zaditor) Adults and children >3 yr: 1 drop of ● ADRs: conjuctival injection, head-

0.025% solution to affected eye q 8– aches, rhinits
12 hr

................................................................................................................................................................................................................
lodoxamide (Alomide) Adults and children ≥2 yr: 1 drop of ● ADRs: blurred vision, foreign body

0.1% solution 4 times daily for up to 3 sensation, irritation
mo

................................................................................................................................................................................................................
nedocromil (Alocril) Adults and children >3 yr: 1–2 drops ● Avoid concurrent use of contact

of 2% solution in each eye twice daily lenses
throughout period of exposure ● ADRS: headache, ocular burning, un-

pleaseant taste, nasal congestion
................................................................................................................................................................................................................
pemirolast (Alamast) Adults and children >3 yr: 1–2 drops ● ADRs: discomfort, dry eyes, foreign

of 0.1% solution in each affected eye 4 body sensation
times daily ● Symptoms may improve within a few

days, but optimal response may take
up to 4 wk_

Nonsteroidal Anti-inflammatory Drugs
Uses: Management of pain/inflammation following surgery (bromfenac, diclofenac, ketorolac, nepafenac), allergic conjunctivitis
(ketorolac), inhibition of perioperative miosis (flurbiprofen, suprofen).
CAUTIONS: Cross-sensitivity with systemic NSAIDs may occur; concurrent use of anticoagulants, other NSAIDs, thrombolytics,
some cephalosporins, and valproates may increase the risk of bleeding. May slow/delay healing. Avoid contact lens use._
bromfenac (Xibrom) Adults: 1 drop of 0.09% solution in af- ● ADRs: irritation, headache

fected eye(s) twice daily starting 24 hr ● contains sulfites
after surgery and for 2 wk following. ● Avoid contact lenses

................................................................................................................................................................................................................
diclofenac (Voltaren) Adults: 1 drop of 0.1% solution 4 times ● Do not wear hydrocel contact lenses

daily for up to 6 wk concurrently
● ADRs: irritation, allergic reactions

................................................................................................................................................................................................................
flurbiprofen (Ocufen) Adults: 1 drop of 0.03% solution q 30 ● ADRs: irritation, allergic reactions

min, beginning 2 hr prior to surgery
(4 drops total)

................................................................................................................................................................................................................
ketorolac (Acular, Acular Preservative Adults and children >3 yr: Allergic ● ADRs: irritation, allergic reactions
Free, Acular LS) conjunctivitis—1 drop of 0.5% solu-

tion 4 times daily (Acular); Postoper-
ative—1 drop of 0.4% solution 4
times daily in operated eye as needed
for up to 4 days after corneal refractive
surgery.

Copyright © 2008 by F.A. Davis



Ophthalmic Medications 1355

DRUG NAME DOSE NOTES
................................................................................................................................................................................................................
nepafenac (Nevanac) Adults and Children >10 yr: 1 drop of ● irritation, photophobia, headache,

0.1% suspension into affected eye(s) 3 hypertension, nausea/vomiting,
times daily starting one day prior to
cataract removal and for two weeks
following surgery._

Ocular Decongestants/Vasoconstrictors
Uses: Decrease ocular congestion due to irritation by vasoconstricting conjunctival blood vessels; stronger solutions have mydriat-
ic effects.
CAUTIONS: Systemic absorption may result in adverse cardiovascular effects; excessive/prolonged use may produce rebound hy-
peremia; use caution in patients at risk for acute angle-closure glaucoma; cardiovascular effects may be exaggerated by MAO inhib-
itors and dose adjustment may be required within 21 days of MAO inhibitors; increased risk of arrhythmias with inhalation anes-
thetics._
naphazoline (Albalon, Allerest, Allergy Adults: 1 drop of 0.012% solution 4 ● ADRs: ophthalmic-rebound hyper-
Drops, Clear Eyes Lubricating Eye Redness times daily as needed or 1 drop of emia; systemic-dizziness, headache,
Reliever, Comfort Eye Drops, Degest 2, Es- 0.1% solution q 3–4 hr as needed nausea, sweating, weakness
tivin II, Nafazair, Naphcon, Ocu-Zoline, Va-
soClear, Vasocon, �AK-Con)
................................................................................................................................................................................................................
oxymetazoline (OcuClear, Visine LR) Adults and children >6 yr: 1 drop of ● ADRs: ophthalmic-rebound hyper-

0.025% solution q 6 hr as needed emia; systemic-headache, insomnia,
nervousness, tachycardia

................................................................................................................................................................................................................
phenylephrine (AK-Dilate, AK-Nefrin, Di- Adults: decongestant—1 drop of 0.12% ● ADRs: ophthalmic-blurred vision,
latair, I-Phrine, Isopto Frin, Mydfrin, Ocu- solution q 3–4 hr as needed; mydria- browache, irritation; systemic-diz-
Phrin, Prefrin, �Minims Phenylephrine, sis—2.5 or 10% solution up to 3 times ziness, tachycardia, hypertension,
�Spersaphrine) daily paleness, sweating, trembling

Children: mydriasis—2.5% solution
up to 3 times daily

................................................................................................................................................................................................................
tetrahydrozoline (Collyrium Fresh, Eye- Adults: 1–2 drops of 0.05% solution up ● ADRs: ophthalmic—irritation; sys-
sine, Geneye, Mallazine, Murine Plus, Opti- to 4 times daily temic—tachycardia, hypertension
gene 3, Tetrazine, Visine)_
Osmotics
Uses: Decreases superficial edema of the cornea prior to examination._
glycerin (Ophthalgan) Adults: 1–2 drops prior to exam ● Avoid using in patients with hyper-

sensitivity to chlorobutanol_
Prostaglandin Agonist
Uses: Management of glaucoma or lowering of intraocular pressure (increases outflow of aqueous humor).
CAUTIONS: May change eye color to brown; will form precipitate with thimerosal-containing products; can be used with other
agents to lower intraocular pressure._
bimatoprost (Lumigan) Adults: 1 drop 0.03% solution in each af- ● ADRs: local irritation, foreign body

fected eye once daily in the evening sensation, increased eyelash growth,
increased brown pigmentation

................................................................................................................................................................................................................
latanoprost (Xalatan) Adults: 1 drop once daily ● ADRs: local irritation, foreign body

sensation
................................................................................................................................................................................................................
travoprost (Travatan) Adults: 1 drop 0.004% solution in each ● ADRs: local irritation, foreign body

affected eye once daily in the evening sensation, increased eyelash growth,
increased brown pigmentation in iris_
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Sympathomimetics
Uses: Management of glaucoma (lowers intraocular pressure by decreasing formation of aqueous humor).
CAUTIONS: Systemic absorption may result in adverse cardiovascular and CNS reactions (especially in patients with cardiovascu-
lar disease); avoid use in patients predisposed to acute angle-closure glaucoma._
apraclonidine (Iopidine) Adults: glaucoma—1–2 drops of 0.5% ● A selective alpha-adrenergic agonist

solution 3 times daily; preoperative ● ADRs: ophthalmic-irritation, mydria-
use—1 drop of 1% solution 1 hr prior sis; systemic-allergic reactions, ar-
to surgery rhythmias, bradycardia, drowsiness,

dry nose, fainting, headache, ner-
vousness, weakness

● Monitor pulse and blood pressure
● Avoid concurrent use with MAO in-

hibitors
................................................................................................................................................................................................................
brimonidine (Alphagan) Adults: 1 drop 3 times daily (8 hr apart) ● A selective alpha-adrenergic agonist

● ADRs: ophthalmic—irritation; sys-
temic—drowsiness, dizziness, dry
mouth, headache, weakness, muscu-
lar pain

● Avoid concurrent use with MAO in-
hibitors

● Tricyclic antidepressants may de-
crease effectiveness; additive CNS de-
pression may occur with other CNS
depressants, additive adverse cardio-
vascular effects with other cardiovas-
cular agents

................................................................................................................................................................................................................
dipivefrin (Propine) Adults: 1 drop q 12 hr ● Converted to epinephrine in the eye

● ADRs: ophthalmic—local irritation,
macular edema (aphakic patients);
systemic—arrhythmias, hyperten-
sion

● Wait 15 min before inserting soft
contact lenses

................................................................................................................................................................................................................
epinephrine (Epifrin, Epinal, Eppy/N, Adults: 1 drop of 1–2% solution 1–2 ● Increased risk of arrhythmias with
Glaucon) times daily. inhalation anesthetics

● ADRs: headache, local irritation
● Cardiovascular effects may be exag-

gerated by MAO inhibitors; dose ad-
justment may be required within 21
days of MAO inhibitors_

* ADRs = adverse reactions.
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Medication Administration Techniques

Subcutaneous Injection Sites

Administration of Ophthalmic Medications
For instillation of ophthalmic solutions, instruct patient to lie down or tilt head back and look at ceil-
ing. Pull down on lower lid, creating a small pocket, and instill solution into pocket. With systemically
acting drugs, apply pressure to the inner canthus for 1–2 min to minimize systemic absorption. In-
struct patient to gently close eye. Wait 5 min before instilling second drop or any other ophthalmic so-
lutions.
For instillation of ophthalmic ointment, instruct patient to hold tube in hand for several minutes to
warm. Squeeze a small amount of ointment (1/4–1/2 in.) inside lower lid. Instruct patient to close eye
gently and roll eyeball around in all directions with eye closed. Wait 10 min before instilling any other
ophthalmic ointments.
Do not touch cap or tip of container to eye, fingers, or any surface.

Administration of Medications with Metered-Dose Inhalers
Instruct patient on the proper use of the metered-dose inhaler. There are 3 methods of using a meter-
ed-dose inhaler. Shake inhaler well. (1) Take a drink of water to moisten the throat; place the inhaler
mouthpiece 2 finger-widths away from mouth; tilt head back slightly. While activating the inhaler, take
a slow, deep breath for 3–5 sec; hold the breath for 10 sec; and breathe out slowly. (2) Exhale and
close lips firmly around mouthpiece. Administer during second half of inhalation, and hold breath for
as long as possible to ensure deep instillation of medication. (3) Use of spacer. Consult health care
professional to determine method desired prior to instruction. Allow 1–2 min between inhalations.
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Rinse mouth with water or mouthwash after each use to minimize dry mouth and hoarseness. Wash in-
halation assembly at least daily in warm running water.
For use of dry powder inhalers, turn head away from inhaler and exhale (do not blow into inhaler). Do
not shake. Close mouth tightly around the mouthpiece of the inhaler and inhale rapidly.
Steps for Using Your Inhaler *

1. Remove the cap and hold inhaler upright.
2. Shake the inhaler.
3. Tilt your head back slightly and breathe out slowly.
4. Position the inhaler in one of the following ways (A or B is optimal, but C is acceptable for those

who have difficulty with A or B. C is required for breath-activated inhalers):

5. Press down on the inhaler to release medication as you start to breathe in slowly.
6. Breathe in slowly (3 to 5 seconds).
7. Hold your breath for 10 seconds to allow the medicine to reach deeply into your lungs.
8. Repeat puff as directed. Waiting 1 minute between puffs may permit second puff to penetrate your

lungs better.
9. Spacers/holding chambers are useful for all patients. They are particularly recommended for

young children and older adults and for use with inhaled corticosteroids. Avoid common inhaler
mistakes. Follow these inhaler tips:

● Breathe out before pressing your inhaler.
● Inhale slowly.
● Breathe in through your mouth, not your nose.
● Press down on your inhaler at the start of inhalation (or within the first second of inhalation).
● Keep inhaling as you press down on inhaler.
● Press your inhaler only once while you are inhaling (one breath for each puff).
● Make sure you breathe in evenly and deeply.
● If you are using a short-acting bronchodilator inhaler and a corticosteroid inhaler, use the bron-

chodilator first, and allow 5 minutes to elapse before using the corticosteroid.
Other inhalers have become available in addition to the one illustrated here. Different types of inhalers
may require different techniques.

Administration of Medications by Nebulizer
Administer in a location where patient can sit comfortably for 10–15 min. Plug in compressor. Mix
medication as directed, or empty unit-dose vials into nebulizer. Do not mix different types of medica-
tions without checking with health care professional. Assemble mask or mouthpiece and connect tub-
ing to port on compressor. Have patient sit in a comfortable upright position. Make sure that mask fits
properly over nose and mouth and that mist does not flow into eyes, or put mouthpiece into mouth.

* Source: Expert Panel Report 2: Guidelines for the Diagnosis and Management of Asthma. National Asthma Education and
Prevention Program, National Heart, Lung, and Blood Institute, 1997.
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Turn on compressor. Instruct patient to take slow deep breaths. If possible, patient should hold breath
for 10 sec before slowly exhaling. Continue this process until medication chamber is empty. Wash
mask in hot soapy water; rinse well and allow to air dry before next use.

Administration of Nasal Sprays

Clear nasal passages of secretions prior to use. If nasal passages are blocked, use a decongestant im-
mediately prior to use to ensure adequate penetration of the spray. Keep head upright. Breathe in
through nose during administration. Sniff hard for a few minutes after administration.

Intramuscular Injection Sites

The dorsogluteal site is associated with sciatic nerve injury. The deltoid and ventrogluteal sites are the
preferred sites for adults; the vastus lateralis site is preferred in children under 2 years of age.
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Formulas Helpful for Calculating Doses
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APPENDIX F

Body Surface Area Nomograms

ESTIMATING BODY SURFACE AREA IN CHILDREN

For pediatric patients of average size, body surface area may be estimated with the scale on the left.
Match weight to corresponding surface area. For other pediatric patients, use the scale on the right.
Lay a straightedge on the correct height and weight points for your patient, and observe the point where
it intersects on the surface area scale at center.

Reproduced from Nelson Textbook of Pediatrics, 16th edition. Courtesy W.B. Saunders Co., Philadel-
phia. PA.
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ESTIMATING BODY SURFACE AREA IN ADULTS

Use a straightedge to connect the patient’s height in the left-hand column to weight in the right-hand
column. The intersection of this line with the center scale estimates the body surface area.

Source: Dubois D, Dubois EF. A formula to estimate the appropriate surface area if height and weight
be known. Archives of Internal Medicine. 1916:17;863-71. Copyright © 2009, American Medical As-
sociation. All rights reserved.
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APPENDIX G

Normal Values of Common Laboratory
Tests

SERUM TESTS

HEMATOLOGIC MEN WOMEN

Hemoglobin 13.5–18 g/dl 12–16 g/dl
Hematocrit 40–54% 38–47%
Red blood cells (RBC) 4.6–6.2 million/mm3 4.2–5.4 million/mm3

Mean corpuscular volume (MCV) 76–100 (micrometer3) 76–100 (micrometer3)
Mean corpuscular hemoglobin (MCH) 27–33 picogram 27–33 picogram
Mean corpuscular hemoglobin 33–37 g/dl 33–37 g/dl

concentration (MCHC)
Erythrocyte sedimentation rate (ESR) ≤20 mm/hr ≤30 mm/hr
Leukocytes (WBC) 5000–10,000/mm3 5000–10,000/mm3

Neutrophils 54–75% (3000–7500/mm3) 54–75% (3000–7500/mm3)
Bands 3–8% (150–700/mm3) 3–8% (150–700/mm3)
Eosinophils 1–4% (50–400/mm3) 1–4% (50–400/mm3)
Basophils 0–1% (25–100/mm3) 0–1% (25–100/mm3)
Monocytes 2–8% (100–500/mm3) 2–8% (100–500/mm3)
Lymphocytes 25–40% (1500–4500/mm3) 25–40% (1500–4500/mm3)
T lymphocytes 60–80% of lymphocytes 60–80% of lymphocytes
B lymphocytes 10–20% of lymphocytes 10–20% of lymphocytes
Platelets 150,000–450,000/mm3 150,000–450,000/mm3

Prothrombin time (PT) 9.6–11.8 sec 9.5–11.3 sec
Partial thromboplastin time (PTT) 30–45 sec 30–45 sec
Bleeding time (duke) 1–3 min 1–3 min
(ivy) 3–6 min 3–6 min
(template) 3–6 min 3–6 min
Clotting time (Lee-White) 4–8 min 4–8 min

CHEMISTRY MEN WOMEN

Sodium 135–145 mEq/L 135–145 mEq/L
Potassium 3.5–5.0 mEq/L 3.5–5.0 mEq/L
Chloride 95–105 mEq/L 95–105 mEq/L
Bicarbonate (HCO

3
) 19–25 mEq/L 19–25 mEq/L

Total calcium 9–11 mg/dl or 4.5–5.5 mEq/L 9–11 mg/dl or 4.5–5.5 mEq/L
Ionized calcium 4.2–5.4 mg/dl or 2.1–2.6 mEq/L 4.2–5.4 mg/dl or 2.1–2.6 mEq/L
Phosphorus/phosphate 2.4–4.7 mg/dl 2.4–4.7 mg/dl
Magnesium 1.8–3.0 mg/dl or 1.5–2.5 mEq/L 1.8–3.0 mg/dl or 1.5–2.5 mEq/L
Glucose 65–99 mg/dl 65–99 mg/dl
Osmolality 285–310 mOsm/kg 285–310 mOsm/kg
Ammonia (NH

3
) 10–80 mcg/dl 10–80 mcg/dl

Amylase ≤130 U/L ≤130 U/L
Creatine phosphokinase total (CK, CPK) <150 U/L <150 U/L
Creatine kinase isoenzymes, MB fraction >5% in MI >5% in MI
Lactic dehydrogenase (LDH) 50–150 U/L 50–150 U/L
Protein, total 6–8 g/d 6–8 g/d
Albumin 4–6 g/dl 4–6 g/dl

HEPATIC MEN WOMEN

AST 8–46 U/L 7–34 U/L
ALT 10–30 IU/ml 10–30 IU/ml
Total bilirubin 0.3–1.2 mg/dl 0.3–1.2 mg/dl
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Conjugated bilirubin 0.0–0.2 mg/dl 0.0–0.2 mg/dl
Unconjugated (indirect) bilirubin 0.2–0.8 mg/dl 0.2–0.8 mg/dl
Alkaline phosphatase 20–90 U/L 20–90 U/L

RENAL MEN WOMEN

BUN 6–20 mg/dl 6–20 mg/dl
Creatinine 0.6–1.3 mg/dl 0.5–1.0 mg/dl
Uric acid 4.0–8.5 mg/dl 2.7–7.3 mg/dl

ARTERIAL BLOOD GASES MEN WOMEN

pH 7.35–7.45 7.35–7.45
Po

2
80–100 mmHg 80–100 mmHg

Pco
2

35–45 mmHg 35–45 mmHg
O

2
saturation 95–97% 95–97%

Base excess +2–(−2) +2–(−2)
Bicarbonate (HCO

3
−) 22–26 mEq/L 22–26 mEq/L

URINE TESTS
URINE MEN WOMEN

pH 4.5–8.0 4.5–8.0
Specific gravity 1.010–1.025 1.010–1.025

Drug Levels, Therapeutic and Toxic Conventional (US System of Measurements)
Drug Therapeutic Level Toxic Level

acetaminophen 5–20 �g/mL >40 �g/mL
alprazolam 10–50 ng/mL >75 ng/mL
amikacin peak: 20–30 �g/mL peak: >35 �g/mL
aminocaproic acid trough: 4–8 �g/mL trough: >10 �g/mL
aminophylline 100–400 �g/mL >400 �g/mL
amiodarone 10–20 �g/mL >20 �g/ml
amitriptyline 0.5–2.5 �g/mL >2.5 �g/mL
amoxapine 120–150 ng/mL >500 ng/ml
atenolol 200–400 ng/mL >500 ng/mL
bepridil HCl 200–500 ng/mL >500 ng/mL
carbamazepine 1–2 ng/mL >2 ng/mL
chloral hydrate 5–12 �g/mL >12 �g/mL
chloramphenicol 2–12 �g/mL >20 �g/mL
chlordiazepoxide 10–20 �g/mL >25 �g/mL
chlorpromazine 1–5 �g/mL >5 �g/mL
chlorpropramide 50–300 ng/mL >750 ng/mL
clonazepam 75–250 �g/mL >250 �g/mL
cyclosporine 15–60 ng/mL >80 ng/mL
desipramine 100–300 ng/mL <85 or >500 ng/mL
diazepam 150–300 ng/mL >500 ng/mL
digoxin 0.5–2 mg/L >3 mg/L
diltiazem 0.8–2 ng/mL >2 ng/mL
disopyramide 50–200 ng/mL >200 ng/mL
doxepin 2–5 �g/mL >7 �g/mL
ethosuximide 150–300 ng/mL >400 ng/mL
flecainide 40–100 �g/mL >150 �g/mL
gentamicin 0.2–1 �g/mL >1 �g/mL
acetaminophen peak: 6–10 �g/mL peak: >12 �g/mL

trough: <2 �g/mL trough: >2 �g/mL
haloperidol 3–20 ng/mL >42 ng/mL
hydromorphone 1–30 ng/mL >100 ng/mL
imipramine 150–300 ng/mL >500 ng/mL
kanamycin 20–25 �g/mL >35 �g/mL
lidocaine 1.5–5 �g/mL >5 �g/mL
lithium 0.5–1.5 mEq/L >1.5 mEq/L
meperidine 0.4–0.7 �g/mL >1 �g/mL
methotrexate >0.01 �mol >10 �mol in 24 hr
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mexiletine 0.5–2 �g/mL >2 �g/mL
mezlocillin sodium 35–45 �g/mL >45 �g/mL
milrinone 150–250 ng/mL >250 ng/mL
morphine 10–80 ng/mL >200 ng/mL
nicardipine 0.028–0.05 �g/mL >0.05 �g/mL
nifedipine 0.025–0.1 �g/mL >0.1 �g/mL
nortriptyline 50–150 ng/mL >500 ng/mL
phenobarbital 15–30 �g/mL >40 �g/mL
phenytoin 10–20 �g/mL >20 �g/mL
primidone 5–12 �g/mL >12 �g/mL
procainamide 4–10 �g/mL >10 �g/mL
propafenone 0.5–3 �g/mL >3 �g/mL
propranolol 50–100 ng/m >150 ng/mL
quinidine 2–5 �g/mL >6 �g/mL
salicylate 10–30 mg/dL >35 mg/dL
theophylline 10–20 �g/mL >20 �g/mL
tobramycin peak: 6–10 �g/mL peak: >12 �g/mL

trough: <2 �g/mL trough: >2 �g/mL
tocainide HCl 4–10 �g/mL >12 �g/mL
trazadone 500–2000 ng/mL >4000 ng/mL
valproic acid 50–100 �g/mL >100 �g/mL
vancomycin peak: 20–40 �g/mL peak: >80 �g/mL

trough: 5–10 �g/mL trough: >10 �g/mL
verapamil 0.08–0.3 �g/mL >0.3 �g/mL

Drug Levels, Therapeutic and Toxic Conventional SI Units (International System of
Units)
Drug Therapeutic Level Toxic Level

amikacin peak: 34–51 �mol/L peak: >60 �mol/L
trough: 7–14 �mol/L trough: 35 �mol/L

amitriptyline 433–903 nmol/L >805 nmol/L
carbamazepine 21–51 �mol/L >51 �mol/L
clonazepam 40–200 nmol/L >260 nmol/L
desipramine 281–1125 nmol/L >1500 nmol/L
diazepam 0.35–3.5 nmol/L >17.5 nmol/L
digoxin 1–2.6 nmol/L >2.6 nmol/L
disopyramide 9–18 �mol/L >21 �mol/L
ethosuximide 280–708 �mol/L >1062 �mol/L
flecainide 0.5–2.4 �mol/L >2.4 �mol/L
gentamicin peak:12–21 �mol/L peak: >21 �mol/L

trough: <4 �mol/L trough: 4.5 �mol/L
imipramine 610–1670 nmol/L >1785 nmol/L
lignocaine 6–21 �mol/L >39 �mol/L
lithium 0.5–1.5 mmol/L >2 mmol/L
nortriptyline 190–570 nmol/L >1900 nmol/L
phenobarbitone 86–172 �mol/L >172 �mol/L
phenytoin 40–80 �mol/L >158 �mol/L
primidone 23–55 �mol/L >55 �mol/L
procainamide 17–42 �mol/L >51 �mol/L
quinidine 6–15 �mol/L >29 �mol/L
salicylic acid 1–2 mmol/L >3.6 mmol/L
theophylline 28–111 �mol/L >111 �mol/L
tobramycin peak: 13–21 �mol/L peak: >21 �mol/L

trough: <4 �mol/L trough: 4.5 �mol/L
valproic acid 350–700 �mol/L >1386 �mol/L
vancomycin peak: 14–28 �mol/L peak: >28 �mol/L

trough: 3–7 �mol/L trough: 7 �mol/L
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APPENDIX H

COMMONLY USED ABBREVIATIONS

ABGs arterial blood gases DVT deep vein thrombosis
ac before meals ECG electrocardiogram
ACE angiotensin-converting enzyme ECMO extracorporeal membrane oxygen-
ADH antidiuretic hormone ation
A-G ratio albumin-globulin ratio EENT eye, ear, nose, and throat
AHF antihemolytic factor Endo endocrine
ALT alanine aminotransferase ER extended-release
ANA antinuclear antibodies ESRD end-stage renal disease
ANC absolute neutrophil count F and E fluid and electrolyte
AST aspartate aminotransferase g gram(s)
ATP adenosine triphosphate GABA gamma-aminobutyric acid
AV atrioventricular GERD gastroesophageal reflux disease
bid two times a day GFR glomerular filtration rate
BMI body mass index GI gastrointestinal
BP blood pressure G6PD glucose-6-phosphate dehy-
bpm beats per minute drogenase
BSA body surface area gt(t) drop(s)
BUN blood urea nitrogen GTT glucose tolerance test
cap capsule GU genitourinary
CBC complete blood count Hb A1c hemoglobin A1c, glycosylated hemo-
CCr creatinine clearance globin
CHF congestive heart failure HDL high-density lipoproteins
COMT catechol-O-methyltransferase Hemat hematologic
CNS central nervous system HF heart failure
CPK creatine phosphokinase hr(s) hour(s)
CR controlled-release HRT hormone replacement therapy
CSF colony-stimulating factor; cerebrospi- IA intra-articular

nal fluid IL intralesional
CT computed tomography IM intramuscular
CV cardiovascular Inhaln inhalation
CVP central venous pressure INR international normalized ratio
D5/LR 5% dextrose and lactated Ringer’s IPPB intermittent positive-pressure

solution breathing
D5/0.9% NaCl 5% dextrose and 0.9% IS intrasynovial

NaCl; 5% dextrose and normal saline IT intrathecal
D5/0.25% NaCl 5% dextrose and 0.25% IV intravenous

NaCl; 5% dextrose and quarter normal saline K potassium
D5/0.45% NaCl 5% dextrose and 0.45% KCl potassium chloride

NaCl; 5% dextrose and half normal saline kg kilogram
D5W 5% dextrose in water L liter
D10W 10% dextrose in water LA long-acting
Derm dermatologic LDH lactic dehydrogenase
dl deciliter LDL low-density lipoproteins
DMARD disease-modifying antirheumatic LR lactated Ringer’s solution

drug M molar
DNA deoxyribonucleic acid MAOI monoamine oxidase inhibitor
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Commonly Used Abbreviations 1369

mcg microgram(s) q every
MDI metered dose inhaler qid four times a day
mEq milliequivalent q 2 hr every 2 hours
Metab metabolic q 3 hr every 3 hours
mg milligram(s) q 4 hr every 4 hours
min(s) minute(s) RBC red blood cell count
Misc miscellaneous Rect rectally or rectal
ml milliliter(s) REM rapid eye movement
mM millimole Resp respiratory
MRI magnetic resonance imaging RTU ready to use
MS musculoskeletal Rx prescription
MUGA multiple-gated (image) acquisition SA sinoatrial

(analysis) subcut subcutaneous
Na sodium sec(s) second(s)
NaCl sodium chloride SL sublingual
0.9% NaCl 0.9% sodium chloride, normal SR sustained-release

saline SSRI(s) selective serotonin reuptake in-
Neuro neurologic

hibitor(s)
NPO nothing by mouth

stat immediatelyNS sodium chloride, normal saline (0.9%
supp suppositoryNaCl)
tab tabletNSAIDs nonsteroidal anti-inflammatory
tbs tablespoon(s)drugs
tid three times a dayOCD obsessive-compulsive disorder
Top topically or topicalOint ointment
tsp teaspoon(s)Ophth ophthalmic
UK unknownOTC over-the-counter
Vag vaginalpc after meals
VFib ventricular fibrillationPCA patient-controlled analgesia
VLDL very low-density lipoproteinsPO by mouth, orally
VT ventricular tachycardiaprn as needed
WBC white blood cell countPT prothrombin time
wk(s) week(s)PTT partial thromboplastin time

PVC premature ventricular contraction yr(s) year(s)
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APPENDIX I

Pregnancy Categories and Controlled
Substances Schedules

PREGNANCY CATEGORIES A

Category A

Adequate, well-controlled studies in pregnant women have not shown an increased risk of fetal
abnormalities.

Category B

Animal studies have revealed no evidence of harm to the fetus, however, there are no adequate and
well-controlled studies in pregnant women. or Animal studies have shown an adverse effect, but
adequate and well-controlled studies in pregnant women have failed to demonstrate a risk to the
fetus.

Category C

Animal studies have shown an adverse effect and there are no adequate and well-controlled studies
in pregnant women. or No animal studies have been conducted and there are no adequate and
well-controlled studies in pregnant women.

Category D

Studies, adequate well-controlled or observational, in pregnant women have demonstrated a risk to
the fetus. However, the benefits of therapy may outweigh the potential risk.

Category X

Studies, adequate well-controlled or observational, in animals or pregnant women have demon-
strated positive evidence of fetal abnormalities. The use of the product is contraindicated in women
who are or may become pregnant.

Note: The designation UK is used when the pregnancy category is unknown.
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Pregnancy Categories and Controlled Substances Schedules 1371

CONTROLLED SUBSTANCES SCHEDULES

Classes or schedules are determined by the Drug Enforcement Agency (DEA), an arm of the United
States Justice Department, and are based on the potential for abuse and dependence liability
(physical and psychological) of the medication. Some states may have stricter prescription regula-
tions. Physicians, dentists, podiatrists, and veterinarians may prescribe controlled substances. Nurse
practitioners and physician’s assistants may prescribe controlled substances with certain limi-
tations.

Schedule I (C-I)

Potential for abuse is so high as to be unacceptable. May be used for research with appropriate
limitations. Examples are LSD and heroin.

Schedule II (C-II)

High potential for abuse and extreme liability for physical and psychological dependence (amphet-
amines, opioid analgesics, dronabinol, certain barbiturates). Outpatient prescriptions must be in
writing. In emergencies, telephone orders may be acceptable if a written prescription is provided
within 72 hr. No refills are allowed.

Schedule III (C-III)

Intermediate potential for abuse (less than C-II) and intermediate liability for physical and psycho-
logical dependence (certain nonbarbiturate sedatives, certain nonamphetamine CNS stimulants, and
certain opioid analgesics). Outpatient prescriptions can be refilled 5 times within 6 mo from date
of issue if authorized by prescriber. Telephone orders are acceptable.

Schedule IV (C-IV)

Less abuse potential than Schedule III with minimal liability for physical or psychological depen-
dence (certain sedative/hypnotics, certain antianxiety agents, some barbiturates, benzodiazepines,
chloral hydrate, pentazocine, and propoxyphene). Outpatient prescriptions can be refilled 6 times
within 6 mo from date of issue if authorized by prescriber. Telephone orders are acceptable.

Schedule V (C-V)

Minimal abuse potential. Number of outpatient refills determined by prescriber. Some products
(cough suppressants with small amounts of codeine, antidiarrheals containing paregoric) may be
available without prescription to patients >18 yr of age.
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APPENDIX J

Equianalgesic Dosing Guidelines

Opioid Analgesics Starting Oral Dose Commonly Used for Severe Pain

Equianalgesic Dose Starting Oral Dose

Name Oral* Parenteral† Adults Children Comments Precautions and Contraindications

a. Morphine-like agonists
(mu agonists)

morphine 30 mg 10 mg 15–30 mg 0.3 mg/kg Standard of comparison for opioid For all opioids, caution in patients
analgesics. Sustained release with impaired ventilation, bronchial
preparations (MS Contin, asthma, increased intracranial
OramorphSR) release over 8–12 pressure, liver failure.
hours. Other formulations (Kadian
and Avinza) last 12–24 hours.
Generic sustained release
morphine preparations are now
available.

hydromorphone (Dilaudid) 7.5 mg 1.5 mg 4–8 mg 0.06 mg/kg Slightly shorter duration than
morphine.

oxycodone 20 mg — 10–20 mg 0.3 mg/kg
methadone 10 mg 5 mg 5–10 mg 0.2 mg/kg Good oral potency, long plasma Accumulates with repeated dosing,

half-life (24–36 hours). requiring decreases in dose size
and frequency, especially on days
2–5. Use with caution in older
adults.

levorphanol (Levodromoran) 4 mg 2 mg (acute) 2–4 mg 0.04 mg/kg Long plasma half-life (12–16 hours, Accumulates on days 2 and 3. Use
(acute) 1 mg (chronic) but may be as long as 90–120 with caution in older adults.
1 mg hrs after one week of dosing).
(chronic)

oxymorphone (Opana) 10 mg 1 mg — — 5-mg rectal suppository ~5 mg Like parenteral morphine.
morphine parenteral.
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1373

Equianalgesic Dose Starting Oral Dose

Name Oral* Parenteral† Adults Children Comments Precautions and Contraindications

meperidine (Demerol) 300 mg 75 mg Not Recommended Slightly shorter acting than Use with caution. Normeperidine
morphine accumulates with (toxic metabolite) accumulates with
repetitive dosing causing CNS repetitive dosing causing CNS
excitation; avoid in children with excitation and a high risk of
impaired renal function or who seizure. Avoid in children, renal
are receiving monoamine oxidase impairment and patients on
inhibitors.‡ monoamine oxidase inhibitors.‡

b. Mixed agonists–
antagonists (kappa
agonists)

nalbuphine (Nubain) — 10 mg — — Not available orally, not scheduled Incidence of psychotomimetic effects
under Controlled Substances Act. lower than with pentazocine; may

precipitate withdrawal in opioid-
dependent patients.

butorphanol (Stadol) — 2 mg — — Like nalbuphine. Also available in Like nalbuphine.
nasal spray.

pentazocine (Talwin) 50 mg 30 mg — —
c. Partial agonist
buprenorphine (Buprenex) — 0.4 mg — — Lower abuse liability than May precipitate withdrawal in

morphine; does not produce narcotic-dependent patients; not
psychotomimetic effects. Sublingual readily reversed by naloxone; avoid
tablets now available both plain in labor.
and with naloxone for opioid-
dependent patient management for
specially certified physicians. These
tablets are not approved as
analgesics.

* Starting dose should be lower for older adults.
†These are standard parenteral doses for acute pain in adults and can also be used to convert doses for IV infusions and repeated small IV boluses. For single IV boluses, use half the IM dose. IV doses for
children >6 mos. = parenteral equianalgesic dose times weight (kg)/100.
‡Irritating to tissues with repeated IM injections. Modified from American Pain Society, Principles of Analgesic Use in the Treatment of Acute Pain and Cancer Pain, ed.5. American Pain Society, 2003.

Copyright © 2008 by F.A. Davis



1374 APPENDIX J

Guidelines for Patient-Controlled Intravenous Opioid Administration for Adults
with Acute Pain

Drug§ Usual Starting Dose Usual Dose Range Usual Usual Lockout
After Loading Lockout Range

(minutes) (minutes)

Morphine (1 mg/mL) 1 mg 0.5–2.5 mg 8 5–10
Hydromorphone (0.2 mg/mL) 0.2 mg 0.05–0.4 mg 8 5–10
Fentanyl (50 mcg/mL) 10 mcg 10–50 mcg 6 5–8

§Standard concentrations for most PCA machines are listed in parentheses.Modified from American Pain Society,
Principles of Analgesic Use in the Treatment of Acute Pain and Cancer Pain, ed.5. American Pain Society,
2003.

FENTANYL TRANSDERMAL DOSE BASED ON DAILY MORPHINE DOSE¶

ORAL 24-HR MORPHINE IM 24-HR MORPHINE FENTANYL TRANSDERMAL
(mg/day) (mg/day) (mcg/hr)

60–134 10–22 25
135–224 23–37 50
225–314 38–52 75
315–404 53–67 100
405–494 68–82 125
495–584 83–97 150
585–674 98–112 175
675–764 113–127 200
765–854 128–142 225
855–944 143–157 250

945–1034 158–172 275
1035–1124 173–187 300

¶A 10-mg IM or 60-mg oral dose of morphine every 4 hr for 24 hr (total of 60 mg/day IM or
360 mg/day oral) was considered approximately equivalent to fentanyl transdermal 100 mcg/hr.
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APPENDIX K

Recommendations for the Safe Handling
of Hazardous Drugs*

Hazardous Drugs (HDs) have toxic, carcinogenic, mutagenic, and/or teratogenic potential, may
cause irritation to the skin, eyes, and mucous membranes, and may cause ulceration and necrosis
of tissue. For these obvious reasons, healthcare workers must minimize their exposure to these
chemicals. The U.S. Department of Labor, Occupational Safety & Health Administration (OSHA) has
laid out very specific recommendations called Guidelines for the Safe Handling of Hazardous Drugs,
which can be found at http://www.osha.gov/dts/osta/otm/otm_vi/otm_vi_2.html. Refer to this docu-
ment and your facility’s policy and procedure manuals for detailed recommendations.

Means of Exposure

Exposure to HDs occurs during preparation and administration of these drugs or during patient
care. Inhalation of aerosolized particles, accidental exposure to skin and eyes, and handling
contaminated linens or equipment are the primary potential routes of exposure. Even when great
care is taken, splattering, spraying, and aerosolization of HDs can occur when withdrawing the
needle from a drug vial, opening an ampoule, or expelling air from a syringe. Blood, body fluids,
and excreta can contain HDs and expose staff to potentially dangerous amounts of hazardous drugs.

Protecting Against Exposure

Preparation of HDs should occur in a specified area called a Biological Safety Cabinet (BSC). If a
BSC is not available, the nurse or other staff member preparing an HD should wear a respirator
with a high-efficiency filter and full face coverage or partial face coverage with splash goggles and a
respirator. Staff should also wear protective gowns and don two sets of latex gloves. Tuck gloves in
at the wrist (inner glove under cuff, outer glove over cuff).

Use aseptic technique when preparing the drug for administration and handle equipment
carefully to prevent dripping, spraying or other exposure. Once prepared, wipe bags or bottles with
moist gauze to remove spray or spills and swab entry ports with alcohol. Label all syringes and IV
bags with a warning label and standard labeling. If being transported, the bag, bottle, or vial should
be packaged in a sealed plastic bag and placed inside a secure container. Excess solution should
be discarded in a covered disposable container.

Administration of HDs

Wear the same PPEs (gown, gloves, splash goggles) for administering the HD as for preparing it.
Always wear a respirator when administering aerosolized drugs. In addition to wearing PPE, obtain
the following equipment to use during administration: gauze for cleanup, alcohol wipes, disposable
plastic-backed absorbent liner, puncture-resistant container (for needles/syringes), resealable
plastic bag with warning label and other accessory warning labels.

* Controlling occupational exposure to hazardous drugs. OSHA Technical Manual. Section VI:
Chapter 2. Available at http://www.osha.gov/dts/osta/otm/otm_vi_2.html. Accessed December 17,
2007.
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1376 APPENDIX K

Caring for Patients Receiving HDs

The following precautions are recommended:

● Observe standard precautions.
● Wear gown and gloves when in the patient’s room for 48 hr following administration of a

hazardous drug.
● Wear eye protection if splashing is possible.
● Wear a gown and gloves when handling contaminated laundry. Bag contaminated linens sepa-

rately.

Managing Spills

Have spill kits available in areas where HDs are handled. The kit should include splash goggles, 2
pairs of gloves, utility gloves, gown, 2 sheets of absorbent material, spill-control pillows (2 sizes),
‘‘sharps’’ container, and 2 large HD disposal bags.

● Clean up spills only when properly protected and using the facility’s procedure.
● Report area of spill to administrative staff.
● For small spills (less than 5 ml or 5 g), mop up liquids with absorbent gauze or use damp gauze

to pick up solid contaminated material. Broken fragments should be picked up with a scoop and
disposed in a sharps container. Wash the area three times with detergent followed by water.

● Isolate large spill areas and use absorbent sheets or spill-control pads. Use damp cloths if a
powder is spilled. Spills greater than 150 ml (or 1 vial) require decontamination.

If Exposure Occurs

Risk of injury can be minimized by following these steps:

● Immediately remove gloves and gown.
● Immediately wash the affected skin with soap and water.
● Flood eyes at eyewash fountain or flush with water or isotonic eyewash for at least 15 min.
● Obtain medical attention and follow protocols for specific exposure.
● Document exposure.

Copyright © 2008 by F.A. Davis



APPENDIX L

Food Sources for Specific Nutrients

Potassium-Rich Foods

apricots meats pumpkin
avocados milk rhubarb
bananas dried peas and beans salt substitute
broccoli nuts spinach
cantaloupe oranges/orange juice sunflower seeds
dried fruits peaches tomatoes/tomato juice
grapefruit pears vegetable juice
honey dew plantains winter squash
kiwi potatoes (white and sweet)
lima beans prunes/prune juice

Sodium-Rich Foods

baking mixes (pancakes, canned spaghetti sauce pickles
muffins) cured meats potato salad

barbecue sauce dry onion soup mix pretzels, potato chips
buttermilk ‘‘fast’’ foods salad dressings (prepared)
butter/margarine frozen dinners salt
canned chili macaroni and cheese sauerkraut
canned seafood microwave dinners tomato ketchup
canned soups Parmesan cheese

Calcium-Rich Foods

bok choy cream soups refried beans
broccoli milk and dairy products spinach
canned salmon/sardines molasses (blackstrap) tofu
clams oysters turnip greens

Vitamin K-Rich Foods

asparagus cauliflower mustard greens
beans collards spinach
broccoli green tea swiss chard
brussel sprouts kale turnips
cabbage milk yogurt

Low-Sodium Foods

baked or broiled poultry grits (not instant) potatoes
canned pumpkin honey puffed wheat and rice
cooked turnips jams and jellies red kidney and lima beans
egg yolk lean meats sherbet
fresh vegetables low-calorie mayonnaise unsalted nuts
fruit macaroons whiskey
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Foods That Acidify Urine

cheeses grains (breads and cereals) plums
corn lentils poultry
cranberries meats prunes
eggs nuts (Brazil, filberts, walnuts) rice
fish pasta

Foods That Alkalinize Urine

all fruits except cranberries, all vegetables (except corn) nuts (almonds, chesnuts)
prunes, plums milk

Foods Containing Tyramine

aged cheeses (blue, Boursault, caffeine-containing beverages peanuts
(coffee, tea, colas) raisinsbrick, Brie, Camembert,

caviar raspberriescheddar, Emmenthaler,
chocolate red wine (especially Chianti)Gruyère, mozzarella, Parme-
distilled spirits sauerkrautsan, Romano, Roquefort,
fermented sausage (bologna, sa- sherryStilton, Swiss)

lami, pepperoni, summer shrimp pasteAmerican processed cheese
sausage) smoked or pickled fishavocados (especially over-ripe)

liver soy sauce
bananas meats prepared with tenderizer vermouth
bean curd miso soup yeasts
beer and ale over-ripe fruit yogurt

Iron-Rich Foods

cereals dried fruit molasses (blackstrap)
clams leafy green vegetables organ meats
dried beans and peas lean red meats

Vitamin D-Rich Foods

canned salmon, sardines, tuna fish fortified milk
cereals fish liver oils nonfat dry milk

Copyright © 2008 by F.A. Davis



APPENDIX M

Insulins and Insulin Therapy

The goal of therapy for diabetic patients is to provide insulin coverage that most closely resembles
endogenous insulin production and results in the best glycemic control without hypoglycemia.
Although daytime control of hyperglycemia may be accomplished with bolus doses of rapid-acting
insulin analogs, elevations in fasting glucose may remain a problem. If fasting blood glucose levels
remain elevated, the basal insulin dose (intermediate or long-acting) may have to be adjusted.

Most insulins used today are recombinant DNA human insulins. Produced through genetic
engineering, synthetic human insulin is ‘‘manufactured’’ by yeast or nonpathogenic E. coli. In
recent years, pharmaceutical companies have developed several new types and formulations of
insulin.

Different insulins are distinguished by how quickly they are absorbed, the time and length of
peak activity, and overall duration of action. Onset, peak, and duration of action times are
approximate and vary according to individual factors such as injection site, blood supply, concur-
rent illnesses, lifestyle, and exercise level. These factors can vary from patient to patient and can
vary in any patient from day to day.

There are 4 kinds of insulins: rapid-acting, short-acting, intermediate-acting, and long-acting
and premixed combinations.

Rapid-Acting Insulins

Rapid-acting insulins are analogs of regular insulin. An analog is a chemical structure very similar
to another but differing in one component. Humalog (lispro), Apidra (glulisine) and Novolog
(aspart) are rapid-acting insulin analogs. The amino acid sequences of these analogs are nearly
identical to human insulin. They differ in the positioning of certain proteins, which allow them to
enter the bloodstream rapidly—within 10 minutes of subcutaneous injection. This closely mimics
the body’s own insulin response and allows greater flexibility in eating schedules for diabetic
patients. Also, because these insulins leave the bloodstream quickly, the risk of hypoglycemic
episodes several hours after the meal is lessened. The peak time for rapid-acting insulins is 1–2
hours and the duration is 3–4 hours. Rapid-acting insulin solutions are clear. (An inhaled insulin
(Exubera) is also rapid-acting; however, production of it stopped in October, 2007 due to lack of
consumer and physician interest in the product.)

Short-Acting Insulin

Regular insulin is short-acting insulin and is available commercially as Humulin R or Novolin R.
The onset of regular insulin is 0.5–1 hour; its peak activity occurs 2–3 hours after subcutaneous
injection and its duration of action is 6–8 hours. This time/action profile makes rigid meal
scheduling necessary, as the patient must estimate that a meal will occur within 45 minutes of
injection. Short-acting insulin solutions are clear. Regular insulin is the only insulin that can be
given intravenously.

Intermediate-Acting Insulins

Intermediate-acting insulin contain protamine, which delays onset, peak and duration of action to
provide basal insulin coverage. Basal insulins are given to control blood glucose levels throughout
the day when not eating. Commercially, intermediate-acting insulins are available as Humulin N or
Novolin N. (The ‘‘N’’ stands for NPH). Action starts between 1 and 4 hours after injecting. Peak
activity occurs between 6 and 12 hours. Duration of action lasts 24–28 hours. The addition of
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protamine causes the cloudy appearance of intermediate-acting insulins and results in the formula-
tion being a suspension rather than a solution. This is why these insulins must be gently mixed
before administering. Intermediate-acting insulins can be mixed with short or rapid-acting insulins
to provide both basal and bolus coverage.

Long-Acting Insulins

Long-acting insulins have the most delayed onset and the longest duration of all insulins. Products
include Lantus (insulin glargine), and Levemir (insulin detemir). Peaks are not as prominent in
long-acting insulins. In fact, insulin glargine has no real peak action because it forms slowing
dissolving crystals in the subcutaneous tissue. The onset of action of insulin glargine is 1 hour after
subcutaneous injection. Full activity occurs within 4 to 5 hours and remains constant for 24 hours.
Even though insulin glargine and insulin detemir are clear solutions, neither can be diluted or
mixed with any other insulin or solution. Mixing insulin glargine or insulin detemir with other
insulin products can alter the onset of action and time to peak effect. If bolus insulin is to be given
at the same time as insulin glargine or insulin detemir, two separate syringes and injection sites
must be used.

Combination Insulins

Various combinations of premixed insulins are available, containing fixed proportions of two
different insulins, usually a short and an intermediate-acting insulin. Typically the intermediate-
acting insulin makes up 70% to 75% of the mixture, with rapid- or short- acting insulin making up
the remainder. Onset, peak and duration vary according to each specific product. Brand names of
these products include Humulin 70/30 (70% NPH, 30% regular), Humalog Mix 75/25 (75%
insulin lispro protamine suspension and 25% insulin lispro), and Novolin 70/30 (70% NPH, 30%
regular), or Novolog 70/30 (70% insulin aspart protamine suspension and 20% insulin aspart).

Brand Name Generic Name Type of Insulin Onset/Peak/Duration

Apidra insulin glulisine Rapid-acting <15 min/1–2 hr/3–4 hr
Humalog insulin lispro Rapid-acting <15 min/1–2 hr/3–4 hr
Novolog insulin aspart Rapid-acting <15 min/1–2 hr/3–4 hr
Humulin R regular insulin Short-acting 1/2–1 hr/2–3 hr/3–6 hr
Novolin R regular insulin Short-acting 1/2–1 hr/2–3 hr/3–6 hr
Humulin N NPH Intermediate-acting 2–4 hr/4–10 hr/10–16 hr
Novolin N NPH Intermediate-acting 2–4 hr/4–10 hr/10–16 hr
Levemir insulin detemir Long-acting minimal peak; lasts up to 24 hr
Lantus insulin glargine Long-acting no peak; lasts up to 24 hr
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Canadian and U.S. Pharmaceutical
Practices

In the United States and Canada, most drugs are prescribed and used similarly. However, cer-
tain processes and actions of the U.S. and Canadian pharmaceutical industries differ in signifi-
cant ways, affecting both consumers and health care providers. Safety, marketing, and availability
are three of these issues.
Safety
Controversy related to the importation of medications from Canada by U.S. consumers has
sometimes raised concerns about the safety of these drugs. These fears are unfounded; in fact,
the Canadian approval and manufacturing processes are very similar to U.S. processes. Both
countries have pharmaceutical-related standards, laws, and policies to ensure that chemical enti-
ties marketed for human diseases and conditions are safe and effective. The process of taking a
new drug from the laboratory to the pharmacy shelves includes:
Scientific development. The process begins with research. Scientists develop a new molecular
entity targeted at a specific disease, symptom, or condition.
Patenting. The manufacturer applies for a patent, which prevents other drug companies from
manufacturing a chemically identical drug. Patent protection lasts 17 years in the United States
and 20 years in Canada. After the patent expires, any manufacturer can make generic versions
of the chemical; generics typically cost much less than the brand-name drug.
Pre-clinical testing. Before the drug is taken by human subjects, pre-clinical testing of the
chemical is performed on animals. Testing helps identify drug action, toxicity effects, side ef-
fects, adverse reactions, dosage amounts and routes, and administration procedures. This phase
can take 3 to 5 years.
Permission to begin clinical testing. Once the drug is found to have demonstrable positive
health effects and to be safe for animals, the manufacturer applies for permission to begin clini-
cal studies on human subjects. In the United States, this is called New Drug Application (NDA)
and is administered by the Food and Drug Administration (FDA). In Canada, this is called a
Clinical Trial Application (CTA) and is administered by Health Canada.
Clinical trials. Clinical trials are initiated to establish the potential benefits and risks for hu-
mans. Several sub-phases are required in the clinical trials phase whereby increasingly larger
sample sizes are used.

Phase 0: A new designation for first-in-human trials, which are designed to assess whether
the drug affects humans in the manner expected.
Phase I: Between 20 and 80 healthy volunteers are recruited to assess safety, tolerance, dos-
age ranges, pharmacokinetics, and pharmacodynamics.
Phase II: Up to 300 patients with the disease are enrolled to assess efficacy and toxicity. Vari-
ables from Phase I trials may also be assessed.
Phase III: Between 1000 and 3000 patients are entered into a randomized, double-blind
study designed to confirm effectiveness, compare the new treatment with existing treatments,
and study side effects further.
Phase IV: Ongoing surveillance of the drug after it receives approval and is marketed to as-
sess for rare or long-term effects.

Approval. The results of the clinical studies are reviewed by Health Canada in Canada and by
the FDA in the United States. These regulatory bodies assess every aspect of the drug, including
the labeling. The approval process has been deemed excessively long by physicians and patients
anxious to try new remedies for refractory or terminal diseases, and efforts have been made to
shorten the process in both countries. Although approval times for new drugs were found to be
significantly longer in Canada, it has been noted that significantly fewer drugs have been pulled
from the market for safety reasons. Statistically, Canadians remove 2% of new drugs for safety
reasons, whereas 3.6% of new drugs are taken off the market in the United States.1
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Marketing. Once a drug has been approved, it can be prescribed to consumers or, if it does
not require a prescription, purchased by them.
Post-Marketing Surveillance. More clinical data become available when the drug is marketed
and used by many people for longer periods of time. Pharmacovigilance is the term used to re-
fer to the process of ongoing assessment of a drug’s safety and effectiveness during this phase.
Differences Between Canadian and U.S. Drug Pricing and Marketing
One major difference between the two countries is pricing. In Canada, the Patented Medicine
Prices Review Board (PMPRB) regulates the prices manufacturers can charge for prescription
and nonprescription medicines. This is to ensure that prices are not excessive. No such controls
exist in the United States, which is why many citizens purchase their medications from Canadian
online pharmacies. One study found that U.S. citizens can save approximately 24% if they buy
their medications from Canadian pharmacies rather than from a U.S. chain pharmacy.2

Another difference is in advertising. In the United States, manufacturers can market drugs di-
rectly, and forcefully, to consumers, a controversial privilege that has resulted in consumers re-
questing specific medications despite not necessarily understanding the complete risks and ben-
efits. In Canada, such advertising is limited and subject to the approval of the Advertising
Standards Canada (ASC) agency and the Pharmaceutical Advertising Advisory Board (PAAB). To
address this issue in the United States, the Institute of Medicine (IOM) has recommended that
the FDA ban direct-to-consumer advertising for the first 2 years after a drug is marketed. Such
a delay may help to prevent large numbers of people experiencing side effects not observed in
the clinical trials, such as occurred with sildenafil (Viagra) when several patients died or devel-
oped vision problems in the first months after marketing began.
Drug Schedule, Availability, and Pregnancy Category Differences
Most Canadian provinces (with the exception of Québec) use drug schedules similar to U.S.
schedules of controlled substances. Canada uses four categories, whereas the United States uses
five (see for controlled substance schedules). The Canadian drug schedules are:

● Schedule I: Available only by prescription and provided by a pharmacist.
● Schedule II: Available only from a pharmacist; must be kept in an area with no public

access.
● Schedule III: Available via open access in a pharmacy (over-the-counter).
● Unscheduled: Can be sold in any store without professional supervision.

Another difference is in availability. Some potentially dangerous drugs—such as heparin, insulin,
and codeine-containing cough medicines—are available only with a prescription in the United
States but are available over-the-counter in Canada. Similarly, some Canadian drugs are available
in combinations not found in the United States (see, for new Canadian combination drugs).
Although Canada currently does not have pregnancy categories like the United States, it is devel-
oping them. Canadian prescribers practice under the premise that no drug should be given to a
pregnant woman unless the benefits to the mother clearly outweigh the potential risks to the
fetus. Canadian health care providers may refer to a drug’s FDA pregnancy category for
guidance.
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Routine Pediatric and Adult Immunizations
Immunization recommendations change frequently. For the latest recommendations see http://www.cdc.gov/nip.

ROUTINE PEDIATRIC IMMUNIZATIONS (0–18 yr)

CONTRAINDICATIONS/ ADVERSE REACTIONS/SIDE
GENERIC NAME (BRAND NAMES) ROUTE/DOSAGE PRECAUTIONS EFFECTS NOTES

DTaP diphtheria toxoid, tetanus toxoid, 0.5 ml IM at 2, 4, 6, and 15– Acute infection, immunosuppres- Redness, tenderness, induration Individual components may be given
and acellular pertussis vaccine (Dap- 18 mo; booster at 4–6 yr sive therapy, previous CNS at site; fever; malaise; myalgia; as separate injections if unusual re-
tacel, Infanrix, Tripedia) (4th dose in series may be damage or convulsions. urticaria; hypotension; neuro- actions occur.

given at 12 mo.) logic reactions; allergic reac-
tions (all less than with
DTwP).

Tetanus toxoid, reduced diphtheria 0.5 ml IM to replace one dose Previous reactions to DTaP, l Fatigue, headache, gastrointestinal Pertussis protection in addition to
toxoid and acellularm pertussis vac- of DTaP at from age 10 -18 progressive neurological dis- symptoms, pain at injection diphtheria and tetanus designed to
cine absorbed (Tdap, Adacell, (Boostrix) or 11-18 (Adacel) ease or recent (within 7 site protect against older children be-
Boostrix) days) CNS pathology coming ill with pertussis from pass-

ing it on to very young unprotected
children in whom the disease has
heightened morbidity.

Polio vaccine, inactivated (IPV, IPOL, 0.5 ml subcut at 2, 4, and 6– Hypersensitivity to neomycin, Erythema, induration, pain at in- Oral polio vaccine (OPV) is no longer
Poliovax) 18 mo with a booster at 4–6 streptomycin, or polymyxin jection site; fever. recommended for use in the United

yr. B; acute febrile illness. States.
Measles, mumps, and rubella vaccines Single dose 0.5 ml subcut at Allergy to egg, gelatin, or neo- Burning, stinging, pain at injec- If unusual reactions occur, individual

(M-M-R II) 12–15 mo with a booster at mycin; active infection; im- tion site; arthritis/arthralgia components may be given as sepa-
4–6 yr or 11–12 yr. munosuppression. (40%); fever; encephalitis; al- rate injections.

lergic reactions.
Hemophilus b conjugate vaccine (Ped- 0.5 ml IM at 2, 4, and 6 mo If co-administered with other Induration, erythema, tenderness

vaxHIB, ActHIB, HibTITER)* (6-mo dose not needed for immunizations, consider con- at injection site; fever.
PedvaxHIB), with a booster at traindications of all products.
12–15 mo.
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CONTRAINDICATIONS/ ADVERSE REACTIONS/SIDE
GENERIC NAME (BRAND NAMES) ROUTE/DOSAGE PRECAUTIONS EFFECTS NOTES

Hepatitis B vaccine (Engerix-B, Recom- 10 mcg IM Engerix-B or 5 mcg Hypersensitivity to yeast. Local soreness. Children who have not been vaccinated
bivax HB) IM Recombivax HB 1st dose as infants should complete the se-

at 0–2 mo, 2nd dose at 1–4 ries by 12 yr.
mo, and 3rd dose at 6–18
mo (1st and 2nd dose about
1 mo apart). Dose is same
for patients up to 20 yrs old.

Infants born to HBsAg-positive
mothers: Administer 0.5 ml of
hepatitis B immune globulin
within 12 hours of birth and
1st dose of 5 mcg Recombi-
vax or 10 mcg of Engerix B
IM and 2nd dose at 1–2 mo,
3rd dose at 6 mo.

Children up to 10 yr: 2.5 mcg
Recombivax HB or 10 mcg
Engerix-B IM as 3-dose se-
ries; 2nd dose 1 mo after 1st
dose, 3rd dose 4 mo after
1st dose, and 2 mo after 2nd
dose.

Children up to 11–19 yr: 5
mcg Recombivax HB or 10
mcg Engerix-B as 3-dose se-
ries; 2nd dose 1 mo after 1st
dose, 3rd dose 4 mo after
1st dose, and 2 mo after 2nd
dose. In children 11–15 yr,
may also be given as two
doses of 10 mcg/ml (Recom-
bivax HB) 4–6 mo apart.
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CONTRAINDICATIONS/ ADVERSE REACTIONS/SIDE
GENERIC NAME (BRAND NAMES) ROUTE/DOSAGE PRECAUTIONS EFFECTS NOTES

Meningococcal polysaccharide diphthe- 0.5 ml IM single dose at 11-12 Hypersensitivity to any com- Fatigue, malaise, anorexia, pain Goal is to decrease invasive meningo-
ria toxoid conjugate vaccine (Men- yr or before entry to high ponents at injection site coccal disease. Routine vaccination
actra) school (15 yr). with meningococcal vaccine also is

recommended for college freshmen
living in dormitories and other high
risk populations (military recruits,
travelers to areas in which meningo-
coccal disease prevalent); other high
risk patients may elect to receive
vaccine.

Varicella vaccine (Varivax) 0.5 ml IM single dose at 12-18 Allergy to gelatin or neomycin; Local soreness, fever. Given to children who have not been
mo; those without a history active infection; immunosup- vaccinated or have not had chick-
of chickenpox should be vac- pression, including HIV. enpox. Salicylates should be avoided
cinated by the 11–12 yr visit; for 6 wk following vaccination.
children around age 13 yr
should receive 2 doses 1 mo
apart.

Hepatitis A vaccine (Havrix, Vaqta) Children 2–18 yr: 0.5 ml IM Acute febrile illness. Local reactions, headache. Recommended for children in areas
(pediatric formulation), repeat- with high rates of hepatitis A and
ed 6–12 mo later (pediatric other high-risk groups.
dose form).

Pneumococcal 7-valent conjugate vac- Infants: 0.5 ml IM for 4 doses Hypersensitivity to all compo- Erythema induration, tenderness, Antineoplastics, corticosteroids, radia-
cine (Prevnar) at 2, 4, 6, and 12–15 mo. nents including diphtheria nodule formation at injection tion therapy, and immunosuppres-

toxoid; moderate to severe site, fever. sants decrease antibody response;
febrile illness; thrombocytope- product is a suspension, shake be-
nia or coagulation disorder. fore use.
Use cautiously in patients re-
ceiving anticoagulants; safe
use in children <6 wk not
established.

Older infants and children
starting at 7–11 mo of age:
Three doses of 0.5 ml IM, 2
doses at least 4 wk apart,
3rd dose after 1-yr birthday.
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CONTRAINDICATIONS/ ADVERSE REACTIONS/SIDE
GENERIC NAME (BRAND NAMES) ROUTE/DOSAGE PRECAUTIONS EFFECTS NOTES

Starting at 12–23 mo of age:
Two doses of 0.5 ml IM at
least 2 mo apart.

Starting 2–6 yr: Single dose
0.5 ml IM.

Influenza vaccine Injection: Children 6–35 mo: Hypersensitivity to eggs/egg Injection: local soreness, fever Immunosupression may decrease anti-
injection: (Fluarix, Fluvirin, Flu- 0.25-ml IM 1–2 doses (2 products. Hypersensitivity to myalgia, possible neurologic body response to injection and in-
zone); intranasal: (FluMist) doses at least one mo apart thimerosal (injection only). toxicity. Intranasal: upper res- crease the risk of viral transmission

for initial season) followed by Fluvirin should be used in piratory congestion, malaise. with intranasal route.
single dose annually. Children children >4 yr only. Avoid
3–8 yr: 0.5 ml IM 1–2 use in patients with acute
doses (2 doses at least one neurologic compromise.
mo apart for initial season) FluMist should be avoided in
followed by single dose annu- patients receiving salicylates
ally. Children ≥9 yr: 0.5l IM or who are immunocom-
single dose annually. Nasal promised.
(FluMist): Children 5–8 yr:
If not previously immunized
with FluMist—2 doses of 0.5
ml intranasally (given as one
0.25-ml dose in each nostril)
at least 2 mo apart, then one
dose annually. If previously
immunized with FluMist, 1
dose of 0.5 ml intranasally
(given as one 0.25-ml dose
in each nostril) annually.
Children ≥9 yr: 1 dose of
0.5 ml intranasally (given as
one 0.25-ml dose in each
nostril) annually.

* Available in varying concentrations.
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Nursing Implications:

Assessment Administer each immunization by appropriate route:
Assess previous immunization history and history of hypersensitivity. PO: Polio (Orimune)
Assess patient for history of asthma or reactive airway disease. Patients with positive history should Subcut: measles, mumps, rubella, polio (IPOL, Poliovax)
not receive FluMist. IM: diphtheria, tetanus toxoid, pertussis.
Assess for history of latex allergy. Some prefilled syringes may use latex components and should Intranasal: FluMist.
be avoided in those with hypersensitivity.

Potential Nursing Diagnoses Patient/Family Teaching
Infection, risk for (Indications). Inform parent of potential and reportable side effects of immunization. Notify health care profes-
Knowledge, deficient, related to medication regimen (Patient/Family Teaching). sional if patient develops fever higher than 39.4°C (103°F); difficulty breathing; hives; itching;

swelling of eyes, face, or inside of nose; sudden, severe tiredness or weakness; or convulsions.
Implementation Review next scheduled immunization with parent.
Measles, mumps, and rubella vaccine; trivalent oral poliovirus vaccine; and diphtheria toxoid,
tetanus toxoid, and pertussis vaccine may be given concomitantly. Evaluation
Do not administer FluMist concurrently with other vaccines, or in patients who have received a live Effectiveness of therapy can be demonstrated by: Prevention of diseases through active
virus vaccine within 1 mo or an inactivated vaccine within 2 wks of vaccination. immunity.
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ROUTINE ADULT IMMUNIZATIONS

GENERIC NAME (BRAND NAMES) INDICATIONS DOSAGE/ROUTE CONTRAINDICATIONS ADVERSE REACTIONS/SIDE EFFECTS

Hepatitis A vaccine (Havrix, Vaqta)† High-risk patients, some health 1 ml IM, followed by 1 ml IM Hypersensitivity to alum or 2- Local soreness, headache.
care workers, food handlers, 6–18 mo later (adult dose phenoxyethanol.
clotting disorders, travel to form).
endemic areas, chronic liver
disease.

Hepatitis B vaccine (Engerix-B, Recom- High-risk patients, health care 3 doses of 1 ml IM, given at Anaphylactic allergy to yeast. Local soreness.
bivax HB) workers, all unvaccinated ado- 0, 1–2, and 4–6 mo.

lescents.
Influenza vaccine (Injection: Fluzone, All adults Injection: 0.5 ml IM annually. Hypersensitivity to eggs/egg prod- Injection: local soreness, fever myal-

Fluvirin); nasal: (FluMist) Intranasal for adults <50 ucts. Hypersensitivity to thimer- gia, possible neurologic toxicity. In-
yr: Single 0.5 ml dose given osal (injection only). Avoid tranasal: upper respiratory conges-
as 0.25-ml in each nostril use in patients with acute tion, malaise. Immunosuppression
annually. neurologic compromise. Flu- may decrease antibody response to

Mist should be avoided in pa- injection and increase the risk of
tients receiving salicylates or viral transmission with intranasal
who are immunocompromised. route.

Measles, mumps, and rubella vaccines Adults with unreliable history 0.5 ml subcut, single dose in Allergy to egg, gelatin, or neo- Burning, stinging, pain at injection
(M-M-R II) MMR illness or immunization, those with unreliable history, mycin; active infection; immu- site; arthritis/arthralgia; fever; en-

occupational exposure. 2 doses one mo apart for nosuppression; pregnancy; also cephalitis; allergic reactions.
those with occupational ex- avoid becoming pregnant for
posure. 4 wk after immunization.

Meningococcal polysaccharide diphthe- 0.5 ml IM single dose at 11-12 Hypersensitivity to any com- Fatigue, malaise, anorexia, pain Recommended for college freshmen
ria toxoid conjugate vaccine (Men- yr or before entry to high ponents at injection site living in dormitories and other high
actra) school (15 yr). risk populations(military recruits,

travelers to areas in which meningo-
coccal disease prevalent); other high
risk patients may elect to receive
vaccine.
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GENERIC NAME (BRAND NAMES) INDICATIONS DOSAGE/ROUTE CONTRAINDICATIONS ADVERSE REACTIONS/SIDE EFFECTS

Pneumococcal vaccine, polyvalent Everyone >65 yr, high-risk pa- 0.5 ml IM, high-risk patients Safety in first trimester of preg- Local soreness.
(Pneumovax 23, Pnu-Imune 23) tients with chronic illnesses (asplenics) should have a nancy not established.

including HIV and other high- booster after 6 yr.
risk patients.

Tetanus toxoid, reduced diphtheria 0.5 ml IM to replace one dose Previous reactions to DTaP, Fatigue, headache, gastrointestinal Pertussis protection in addition to
toxoid and acellularm pertussis vac- of DTaP progressive neurological dis- symptoms, pain at injection diphtheria and tetanus designed to
cine absorbed (Tdap, Adacell) ease or recent (within 7 site protect against those becoming ill

days) CNS pathology with pertussis from passing it on to
very young unprotected children in
whom the disease has heightened
morbidity.

Tetanus-diphtheria (Adult Td) All adults. Unimmunized: 2 doses 0.5 ml Neurologic or severe hypersensi- Local pain and swelling.
IM 1–2 mo apart, then a tivity reaction to prior dose.
3rd dose 6–12 mo later;
immunuzed: booster every
10 yr.

Varicella vaccine (Varivax) Any adult without a history of 0.5 ml subcut; repeated 4–8 Allergy to gelatin or neomycin; Salicylates should be avoided for 6 wk
chickenpox or herpes zoster. wk later. active infection; immunosup- following vaccination.

pression including HIV; preg-
nancy; family history of
immunodeficiency; blood/blood
product in past 5 mo.

†Less commonly used vaccines are not included.
SOURCE: Adapted from the recommendations of the National Immunization Program: http://www.cdc.gov/nip.
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Administering Medications to Children

General Guidelines

Medication administration to a pediatric patient can be challenging. Prescribers should order dosage
forms that are age appropriate for their patients. If a child is unable to take a particular dosage form,
ask the pharmacist if another form is available or for other options.

Oral Liquids

Pediatric liquid medicines may be given with plastic medicine cups, oral syringes, oral droppers, or cy-
lindrical dosing spoons. Parents should be taught to use these calibrated devices rather than using
household utensils. If a medicine comes with a particular measuring device, do not use it with another
product. For young children, it is best to squirt a little of the dose at a time into the side of the cheek
away from the bitter taste buds at the back of the tongue.

Eye Drops/Ointments

Tilt the child’s head back and gently press the skin under the lower eyelid and pull the lower lid away
slightly until a small pouch is visible. Insert the ointment or drop (1 at a time) and close the eye for a
few minutes to keep the medicine in the eye.

Ear Drops

Shake otic suspensions well before administration. For children <3 yr, pull the outer ear outward and
downward before instilling drops. For children ≥3 yr, pull the outer ear outward and upward. Keep
child on side for 2 minutes and instill a cotton plug into ear.

Nose Drops

Clear nose of secretions prior to use. A nasal aspirator (bulb syringe) or a cotton swab may be used in
infants and young children. Ask older children to blow their nose. Tilt child’s head back over a pillow
and squeeze dropper without touching the nostril. Keep child’s head back for 2 minutes.

Suppositories

Keep refrigerated for easier administration. Wearing gloves, moisten the rounded end with water or
petroleum jelly prior to insertion. Using your pinky finger for children <3 yrs and your index finger for
those ≥3 yrs, insert the suppository into the rectum about 1/2 to 1 inch beyond the sphincter. If the sup-
pository slides out, insert it a little farther than before. Hold the buttocks together for a few minutes and
have the child hold their position for about 20 minutes, if possible.

Topicals

Clean affected area and dry well prior to application. Apply a thin layer to the skin and rub in gently. Do
not apply coverings over the area unless instructed to do so by the prescriber.

Metered-Dose Inhalers

Generally the same principles apply in children as in adults, except the use of spacers is recommended
for young children (see Appendix D).

1390

Copyright © 2008 by F.A. Davis



APPENDIX Q

Pediatric Dosage Calculations

Most drugs in children are dosed according to body weight (mg/kg) or body surface area (BSA)
(mg/m2). Care must be taken to properly convert body weight from pounds to kilograms (1 kg =
2.2 lbs) before calculating doses based on body weight. Doses are often expressed as mg/kg/day or
mg/kg/dose, therefore orders written ‘‘mg/kg/d’’ which is confusing, require further clarification
from the prescriber.

Chemotherapeutic drugs are commonly dosed according to body surface area which requires an
extra verification step (BSA calculation) prior to dosing. Medications are available in multiple
concentrations, therefore orders written in ‘‘ml’’ rather than ‘‘mg’’ are not acceptable and
require further clarification.

Dosing also varies by indication, therefore diagnostic information is helpful when calculating doses.
The following examples are typically encountered when dosing medication in children.

Example 1.

Calculate the dose of amoxicillin suspension in mls for otitis media for a 1 year old child weighing
22 lbs. The dose required is 40 mg/kg/day divided BID and the suspension comes in a concentra-
tion of 400 mg/5 ml.

Step 1. Convert pounds to kg: 22 lbs x 1 kg/2.2 lbs = 10 kg
Step 2. Calculate the dose in mg: 10 kg x 40 mg/kg/day = 400 mg/day
Step 3. Divide the dose by the fre- 400 mg/day ÷ 2 (BID) = 200 mg/dose BID
quency:
Step 4. Convert the mg dose to ml: 200 mg/dose ÷ 400 mg/5 ml = 2.5 ml BID

Example 2.

Calculate the dose of ceftriaxone in mls for meningitis for a 5 yr old weighing 18 kg. The dose
required is 100 mg/kg/day given IV once daily and the drug comes pre-diluted in a concentration
of 40 mg/ml.

Step 1. Calculate the dose in mg: 18 kg x 100 mg/kg/day = 1800 mg/day
Step 2. Divide the dose by the fre- 1800 mg/day ÷ 1 (daily) = 1800 mg/dose
quency:
Step 3. Convert the mg dose to ml: 1800 mg/dose ÷ 40 mg/ml = 45 ml once daily

Example 3.

Calculate the dose of vincristine in mls for a 4 yr old with leukemia weighing 37 lbs and is 97 cm
tall. The dose required in 2 mg/m2 and the drug comes in 1 mg/ml concentration.

Step 1. Convert pounds to kg: 37 lbs x 1 kg/2.2 lbs = 16.8 kg
Step 2. Calculate BSA (): 16.8 kg x 97 cm/3600 = 0.67 m2

Step 3. Calculate the dose in mg: 2 mg/m2 x 0.67 m2 = 1.34 mg
Step 4. Calculate the dose in ml: 1.34 mg ÷ 1 mg/ml = 1.34 mg
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Appendix R

Pediatric Fluid and Electrolyte
Requirements

How to calculate maintenance fluid requirements in children:

1. Body Surface Area Method (commonly used in children >10 kg):

1500–2000 ml/m2/day ÷ 24 = fluid rate in ml/hr

Example: Calculate maintenance fluids in ml/hr for a child with a BSA = 0.8 m2.

Answer: 1500 ml/m2/day × 0.8 m2 = 1200 ml/day ÷ 24 hr = 50 ml/hr
2000 ml/m2/day × 0.8 m2 = 1600 ml/day ÷ 24 hr = 66.6 ml/hr

Range: 50–66.6 ml/hr.

2. Body Weight Method
<10 kg 100 ml/kg/day
11–20 kg 1000 ml + 50 ml/kg for each kg >10
>20 kg 1500 ml + 20 ml/kg for each kg >20

Example: Calculate maintenance fluids in ml/hr for a child weighing 25 kg.

Answer: 1500 ml + 20 ml/kg × 5 kg = 1500 ml + 100 ml = 1600
ml1600 ml ÷ 24 hr = 66.6 ml/hr

Daily Electrolyte Requirements in Children
Sodium 2–6 mEq/kg/day
Potassium 2–4 mEq/kg/day
Calcium 1–4 mEq/kg/day*
Magnesium 0.3–0.5 mEq/kg/day
Phosphorous 0.5–2 mmol/kg/day*

* Neonates may require the higher end of the calcium and phosphorous dosage range due to rapid bone development.

Conditions that May Alter Fluid Requirements in Children

Fever Hyperthyroidism
Hyperventilation Renal failure
Sweating Diarrhea

Oral Rehydration Therapy (ORT)

ORT is as effective as IV therapy in managing fluid and electrolytes in children with mild to
moderate dehydration due to diarrhea. Commercially available premixed ORT solutions typically
contain low concentrations of glucose (2–3%), 45–75 mEq/L sodium, 20–25 mEq/L potassium,
30–35 mEq/L of citrate (bicarbonate source). Low sugar content provides little caloric support but
facilitates intestinal sodium and water absorption. All commercially available ORT solutions are
equally safe and effective, and are preferred over household remedies (e.g., colas, juices, chicken
broth) which are not formulated based on the physiology of acute diarrhea.
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COMPREHENSIVE INDEX* O

M
P

1–Day, 184 Aciphex, 1051 adenosine, 116, 29. See also R
y2-amino-2-deoxyglucose sulfate, Aclovate, 357 Color Insert.

1309 Acta-Char Liquid-A, 1268 Adipex-P, 1288 E
40 Winks, 424 ActHIB, 1383 Adoxa, 1155 H�692, 1024 Acticin, 970 Adrenalin, 480

Acticort, 358 ADRENERGICS, 47, 71 E
Actidose-Aqua, 1268 Adriamycin PFS, 454 NActifed Cold and Allergy, 1329 Adriamycin RDF, 454A
Actifed Cold and Sinus, 1329 Adrucil, 563A-200 Shampoo, 1329 S

�Actiprofen, 654 Adsorbocarpine, 1352abacavir, 103, 60 IActiq, 538 Adsorbotear, 1351abarelix, 1267, 53
Activase, 1164 Adult Td, 1389Abbokinase, 1164 V

�Activase rt-PA, 1164 Advair Diskus 100, 1330Abelcet, 160 Eactivated charcoal, 1268 Advair Diskus 250, 1330�Abenol, 107
ACTIVE FACTOR X INHIBITORS, 34 Advair Diskus 500, 1330Abilify, 191, 1326
Activella Tablets 0.5/0.1, 1329 Advair HFA 45, 1330Abraxane, 935

IActivella Tablets 1/0.5, 1329 Advair HFA 115, 1330Abreva, 441
Actonel, 1069, 1325 Advair HFA 230, 1330acamprosate calcium, 1267 N
Actoplus Met 15/500, 1329 Advicor 500/20, 1330acarbose, 104, 39
Actoplus Met 15/850, 1329 Advicor 750/20, 1330 DAccolate, 1249
Actos, 986 Advicor 1000/20, 1330Accretion, 1327 E
Actron, 714 Advicor 1000/40, 1330Accupril, 170
Acular, 1354 Advil, 654 XAccuretic 10/12.5, 1329
Acular LS, 1354 Advil Cold & Sinus, 1330Accuretic 20/12.5, 1329
Acular Preservative Free, 1354 Advil Migraine Liqui-Gels, 654Accuretic 20/25, 1329
acyclovir, 111, 66. See also Col- Advil Multi-Symptom Cold, 1330acebutolol, 105, 29, 47, 68. See

or Insert. Advil PM Liquigels, 1330also Color Insert.
Adacell, 1383, 1389 AeroBid, 343ACE INHIBITORS, 47. See ANGIOTEN-
Adalat, 884 Aeroseb-HC, 358SIN-CONVERTING ENZYME (ACE)

INHIBITORS Adalat CC, 884 Aerospan, 343
acellularm pertussis vaccine �Adalat PA, 884 Afeditab CR, 884

absorbed, 1383, 1389 �Adalat XL, 884 Agenerase, 1327
acellular pertussis vaccine, adalimumab, 114, 62 Aggrastat, 1185

1383 Adderall, 158 Aggrenox, 1330
Aceon, 170 Adderall 5 mg, 1329 A-hydroCort, 350
Acephen, 107 Adderall 7.5 mg, 1329 Airet, 120
Aceta, 107 Adderall 10 mg, 1329 Akarpine, 1352
acetaminophen, 107, 59, 88. Adderall 12.5 mg, 1329 AKBeta, 1351

See also butalbital, acetamino- Adderall 15 mg, 1329 AK-Chlor, 1350
phen; butalbital acetaminophen, Adderall 20 mg, 1329 �AK-Con, 1355
Caffeine; hydroco- Adderall 30 mg, 1329 AK-Dex, 1352
done/acetaminophen; oxyco- Adderall XR, 158 AK-Dilate, 1355
done; acetaminophen; propoxy- Adderall XR 5 mg, 1329 AK-Nefrin, 1355
phene napsylate/acetaminophen. Adderall XR 10 mg, 1329 Akne-Mycin, 498
See also Color Insert. Adderall XR 15 mg, 1329 AK-Pentolate, 1353

�Acetazolam, 109 Adderall XR 20 mg, 1329 AK-Pred, 1353
acetaZOLAMIDE, 109, 9, 35, Adderall XR 25 mg, 1330 AK-Sulf, 1350

78. See also Color Insert. Adderall XR 30 mg, 1330 Akwa Tears, 1351
acetoHEXAMIDE, 9. See also Col- yAdemetionine, 1314 AK-Zol, 109

or Insert. Adenocard, 116 Ala-Cort, 358
�Acid Control, 623 Adenoscan, 116 Alamag, 765

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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1396 COMPREHENSIVE INDEX
C Alamast, 1354 yAllium sativum, 1304 amiloride, 432, 78. See also

Ala-Scalp, 358 Color Insert.Alloprim, 128O
Alavert, 760 aminocaproic acid, 139. Seeallopurinol, 128. See also ColorM Alaway, 1354 also Color Insert.Insert.
Albalon, 1355 Aminofen, 107Almoate, 766P
Albuminar, 118 AMINOGLYCOSIDES, 140, 49almotriptan, 130, 99R albumin (human), 118 aminolevulinic acid, 1269Alocril, 1354
Albutein, 118 Amino-Opti-E, 1240Alomide, 1354E
albuterol, 120, 30, 71 aminophylline, 232, 71. SeeAlora, 507H Alcaine, 1349 also Color Insert.Aloxi, 941, 1327
alclometasone, 357, 76 amiodarone, 145, 1326, 12,ALPHA-ADRENERGIC BLOCKER, 1349,E

�Alcomicin, 1350 29. See also Color Insert.99N Aldactazide 25/25, 1330 Amitone, 256Alphaderm, 358
Aldactazide 50/50, 1330 amitriptyline, 149, 37. See alsoAlphagan, 1356S
Aldactone, 432 Color Insert.ALPHA-GLUCOSIDASE INHIBITORS, 39I Aldara, 669 amlodipine, 151, 47, 73. See�Alpha-Tamoxifen, 1138
aldesleukin, 1268, 12, 53. See also Color Insert.alpha tocopherol, 1240V

also Color Insert. amoxapine, 1270, 37alprazolam, 131, 27. See alsoE Aldomet, 804 amoxicillin, 153, 1325, 49, 65Color Insert.
ALDOSTERONE ANTAGONISTS, 47 amoxicillin/clavulanate, 155, 49Alramucil, 1035
alemtuzumab, 122, 12, 52. See Amoxil, 153Alrex, 1353

also Color Insert. amphetamine mixtures, 158,I Altace, 170
alendronate, 124, 70 74. See also Color Insert.

yAltamisa, 1303N Alesse, 1330 Amphetamine Salt, 158Altarussin, 610
Alesse-28, 336 Amphojel, 133D alteplase, 1164, 97
Aleve, 864 Amphotec, 160AlternaGEL, 133E Aleve-D Sinus & Cold, 1330 amphotericin B, 160

�Alti-Bromocriptine, 1272
Alfen Jr, 610 amphotericin B cholesteryl sul-X �Alti-MPA, 776
Alferon N, 688 fate, 160, 43. See also ColorAltoprev, 629
alfuzosin, 125 Insert.

Altracaine, 1349
Alimta, 955 amphotericin B deoxycholate,

altretamine, 1269, 12, 53. See
Alinia, 1285 160, 43

also Color Insert.
aliskiren, 126 amphotericin B lipid complex,

Alu-Cap, 133alitretinoin, 1269, 53 160, 43
�Alugel, 133alkalinizing agents, 85 amphotericin B liposome, 43.

Aluminet, 133Alka-Mints, 256 See also Color Insert.
aluminum hydroxide, 133, 65.Alka-Seltzer Effervescent, Original, ampicillin, 164, 49. See also

See also magnesium hydrox-1330 Color Insert.
ide/aluminum hydroxideAlka-Seltzer Plus Cold & Cough ampicillin/sulbactam, 166, 49.

Alupent, 1283Liqui-Gels, 1330 See also Color Insert.
Alu-Tab, 133Alka-Seltzer Plus Night Cold For- �Ampicin, 164
Alvesco, 1325mula Liquid Gels, 1330 amprenavir, 1327
amantadine, 135, 54, 66. SeeAlka-Seltzer Plus Sinus Formula, Amrix, 360, 1325

also Color Insert.1330 Anacin, 1330
yAmantilla, 1317Alkeran, 781 Anacin Maximum Strength, 1330

Amaryl, 648ALKYLATING AGENTS, 52 Anaflex, 1087
yAmber, 1316Allegra, 545 Anafranil, 1275

Ambien, 1262Allegra-D 12 Hour, 1330 Ana-Guard, 480
Ambien CR, 1262Allegra-D 24 Hour, 1330 anakinra, 168, 62
AmBisome, 160Aller-Chlor, 300 �Anandron, 887
amcinonide, 357, 76�Allerdryl, 424 Anaplex DM Syrup, 1330
Amen, 776Allerest, 1355 Anaprox, 864
Amerge, 866Allerest Allergy and Sinus Relief Anaprox DS, 864

yAmerican coneflower, 1301Maximum Strength, 1330 Anaspaz, 646
yAmerican Dwarf Palm Tree, 1315Allerest Maximum Strength, 1330 anastrazole, 169, 52

A-Methapred, 350Allerfrim Syrup, 1330 �Ancalixir, 972
amethopterin, 801Allergy, 300 Ancef, 279
Amicar, 139Allergy Drops, 1355 Androderm, 1152
amifostine, 137Allergy Medication, 424 Anestacon, 746
Amigesic, 1087AllerMax, 424 ANESTHETICS, 1349
amikacin, 140, 49. See also Col-yAll-Heal, 1317 �Anexate, 556

or Insert.Alli, 1325 Anexsia, 637
yAlli sativa bulbus, 1304 Amikin, 140 Anexsia 5/325, 1330

Copyright © 2008 by F.A. Davis



COMPREHENSIVE INDEX 1397
CAnexsia 5/500, 1330 ANTIRETROVIRALS, 15, 59 �Apo-Furosemide, 587

Anexsia 7.5/325, 1330 ANTIRHEUMATICS, 61 �Apo-Glimepiride, 648 O
Anexsia 7.5/650, 1330 ANTITHROMBOTICS, 34 �Apo-Glyburide, 648 MAnexsia 10/750, 1330 ANTITUBERCULARS, 62 �Apo-Haloperidol, 613

yAngelica sinensis, 1300 ANTITUMOR ANTIBIOTICS, 52 �Apo-Hydro, 434 P
Angeliq, 1330 ANTIULCER AGENTS, 63 �Apo-Hydroxyzine, 644 RAngiomax, 228 Antivert, 775 �Apo-Ibuprofen, 654
ANGIOTENSIN-CONVERTING EN- ANTIVIRALS, 1349, 1351, 54, 65 �Apo-Imipramine, 666 E

ZYME (ACE) INHIBITORS, Antizol, 1325 �Apo-Indomethacin, 674
H170 Antrizine, 775 �Apo-ISDN, 707

ANGIOTENSIN II RECEPTOR AN- Anusol HC, 358 �Apo-ISMN, 707 E
TAGONISTS, 177, 47 Anzemet, 445 �Apo-K, 996

Nanidulafungin, 180, 43. See also Apacet, 107 �Apo-Keto, 714
Color Insert. APAP, 107 �Apo-Keto-E, 714 S

Ansaid, 1279 Apidra, 670, 1380 Apokyn, 186
IAntabuse, 1278 �Apo-Acetaminophen, 107 �Apo-Lorazepam, 762

ANTACIDS, 65 �Apo-Acetazolamide, 109 �Apo-Meprobamate, 1282 V
Antara, 532 �Apo-Allopurinol, 128 �Apo-Methyldopa, 804

EANTHRACYCLINES, 52 �Apo-Alpraz, 131 �Apo-Metoclop, 810
ANTI-ALZHEIMER’S AGENTS, 23 �Apo-Amiloride, 432 �Apo-Metronidazole, 817
ANTIANDROGENS, 52 �Apo-Amitriptyline, 149 �Apo-Minocycline, 1155
ANTIANEMICS, 24 �Apo-Amoxi, 153 apomorphine, 186, 54 I
ANTIANGINALS, 25 �Apo-Ampi, 164 �Apo-Napro-Na, 864 N
ANTIANXIETY AGENTS, 26 �Apo-ASA, 1087 Apo-Napro-Na DS, 864
ANTIARRHYTHMICS, 28 �Apo-ASEN, 1087 �Apo-Naproxen, 864 D

CLASS IA, 29 �Apo-Atenolol, 197 �Apo-Nifed, 884 E
CLASS IB, 29 �Apo-Benztropine, 218 �Apo-Nitrofurantoin, 890
CLASS IC, 29 �Apo-Bromocriptine, 1272 �Apo-Nizatidine, 623 X
CLASS II, 29 �Apo-C, 1271 �Apo-Norfloxacin, 557
CLASS III, 29 �Apo-Cal, 256 �Apo-Ofloxacin, 558
CLASS IV, 29 �Apo-Carbamazepine, 263 �Apo-Oxazepam, 921

ANTIASTHMATICS, 29 �Apo-Cephalex, 279 �Apo-Pen VK, 958
ANTICHOLINERGICS, 31, 54, 71 �Apo-Chlordiazepoxide, 298 �Apo-Piroxicam, 989
ANTICOAGULANTS, 15, 32 �Apo-Chlorthalidone, 434 �Apo-Propranolol, 1026
ANTICONVULSANTS, 34 �Apo-Cimetidine, 623 �Apo-Quin-G, 1045
ANTIDEPRESSANTS, 36 �Apo-Ciproflox, 557 �Apo-Quinidine, 1045
ANTIDIABETICS, 38 �Apo-Clorazepate, 325 Apo-Ranitidine, 623
ANTIDIARRHEALS, 40 �Apo-Cloxi, 961 �Apo-Salvent, 120
ANTIEMETICS, 41 �Apo-Cromolyn, 773 Apo-Selegiline, 1098
Antiepileptic drugs, 1326 �Apo-Diazepam, 404 �Apo-Sulfatrim, 1205
ANTIESTROGENS, 52 �Apo-Diclo, 408 �Apo-Sulfatrim DS, 1205
Antiflex, 915 �Apo–Diclo Rapide, 408 �Apo-Sulin, 1128
ANTIFUNGALS, 1351, 1389, 42 �Apo-Diltiaz, 418 �Apo-Theo LA, 232

TOPICAL, 181 �Apo-Dimenhydrinate, 420 �Apo-Thioridazine, 1162
VAGINAL, 184 �Apo-Dipyridamole, 428 �Apo-Timol, 1179

ANTIHISTAMINES, 1349, 44 �Apo-Divalproex, 1212 �Apo-Timop, 1352
OPHTHALMIC, 45 �Apo-Doxy, 1155 �Apo-Triazo, 1202

ANTIHYPERTENSIVES, 15, 45 �Apo-Erythro-EC, 498 �Apo-Trifluoperazine, 1295
ANTI-INFECTIVES, 1349, 47 �Apo-Erythro-ES, 498 �Apo-Trihex, 1295
ANTIMETABOLITES, 52 �Apo-Famotidine, 623 �Apo-Valproic, 1212
Antinaus, 1017 �Apo-Ferrous Gluconate, 700 Apo-Verap, 1224
ANTINEOPLASTICS, 50 �Apo-Ferrous Sulfate, 700 �Apo-Zidovudine, 1253
ANTIPARKINSON AGENTS, 53 �Apo-Fluphenazine, 568 apraclonidine, 1356
ANTIPLATELET AGENTS, 54 �Apo-Flurazepam, 571 aprepitant, 187, 42
ANTIPSYCHOTICS, 56 �Apo-Flurbiprofen, 1279 Apresoline, 633
ANTIPYRETICS, 58 �Apo-Folic, 574 Apri, 1330

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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1398 COMPREHENSIVE INDEX
C Apri 28, 336 Astramorph, 843 Aviane-28, 336

Avinza, 843aprotinin, 1327 Astramorph PF, 843O
�Avirax, 111Aptivus, 1183 �Astrin, 1087M Avodart, 466Aquachloral, 296 Atacand, 177

Avonex, 692AquaMEPHYTON, 982 Atacand HCT 16/12.5, 1331P
Axert, 130Aquasite, 1351 Atacand HCT 32/12.5, 1331R Axid, 623Aquasol E, 1240 �Atacand Plus, 1331
Axid AR, 623�Aqueous Charcodote, 1268 Atarax, 644E
Axocet, 247Ara-C, 368 atazanavir, 195, 1325, 60

H �Axsam, 261Aranelle, 337, 1330 atenolol, 197, 26, 47, 68. See
azacitidine, 204, 53Aranesp, 377 also Color Insert.E
Azasan, 206Arava, 731 Ativan, 762

N AzaSite, 1325, 1349Aredia, 942 atomoxetine, 200
azatadine, 45Arestin, 1155 atorvastatin, 629, 84S
azathioprine, 206, 81argatroban, 189, 34 atovaquone, 201
Azdone, 637, 1331I Aricept, 447 Atripla, 1331
azelastine, 1349, 45Aricept ODT, 447 Atropair, 1353V azidothymidine, 1253Arimidex, 169 AtroPen, 202
Azilect, 1055E aripiprazole, 191, 1326, 58 atropine, 202, 1353, 29, 32.
azithioprine, 13. See also ColorAristospan, 350 See also difenoxin/atropine; di-

Insert.Arixtra, 575 phenoxylate/atopine; Isopto At-
azithromycin, 208, 1325–1326,Armour thyroid, 1169 ropine. See also Color Insert.I

1349, 49. See also Color In-yarnica, 1297 Atropisol, 1353N sert.AROMATASE INHIBITORS, 52 Atrosulf, 1353
Azmacort, 343, 1327arsenic trioxide, 1270, 12, 53. Atrovent HFA, 696D
Azopt, 1352See also Color Insert. A/T/S, 498E Azor 5/20, 1331Artane, 1295 yaubepine, 1310
Azor 5/40, 1331�Arthrinol, 1087 Augmentin, 155X
Azor 10/20, 1331�Arthrisin, 1087 Augmentin 125 Chewable, 1331
Azor 10/40, 1331Arthropan, 1087 Augmentin 125 mg Suspension,
Azo-Standard, 971Arthrotec 50/200, 1331 1331
AZT, 1253Arthrotec 75/200, 1331 Augmentin 200 Chewable, 1331
Azulfidine, 1126Artifical Tears Plus, 1351 Augmentin 200 mg Suspension,
Azulfidine EN-tabs, 1126ARTIFICIAL TEARS/OCULAR LUBRI- 1331

CANTS, 1351 Augmentin 250, 1331
�Artria S.R, 1087 Augmentin 250 Chewable, 1331

BASA, 1087 Augmentin 250 mg Suspension,
Asacol, 789 1331 B & O Supprettes No. 15A, 1331

�Asaphen, 1087 Augmentin 400 Chewable, 1331 B & O Supprettes No. 16A, 1331
ascorbic acid, 1271, 100 Augmentin 400 mg Suspension, BabyBIG, 1272
Ascorbicap, 1271 1331 yBachelor’s Button, 1303
Ascriptin, 1087 Augmentin 500, 1331 baclofen, 213, 95
Ascriptin A/D, 1331 Augmentin 875, 1331 Bactine, 358
Asendin, 1270 Augmentin ES, 155 Bactocill, 961

yAsian ginseng, 1308 Augmentin XR, 155 Bactrim, 1205, 1331
Asmanex, 343, 1326 Avalide 150/12.5, 1331 Bactrim DS, 1205, 1331
asparaginase, 193, 12, 52. See Avalide 300/12.5, 1331 Bactroban, 847

also Color Insert. Avandamet 2/500, 1331 Bactroban Nasal, 847
A-Spas S/L, 646 Avandamet 2/1000, 1331 yBai guo ye, 1306
Aspercin, 1087 Avandamet 4/500, 1331 Baking Soda, 1114
Aspergum, 1087 Avandamet 4/1000, 1331 yBaldrian, 1317
aspirin, 1087, 59, 88. See also Avandaryl 4/1, 1331 yBaldrianwurzel, 1317

butalbital, aspirin, caffeine; hy- Avandaryl 4/2, 1331 �Balminil Decongestant Syrup, 1033
drocodone/aspirin; oxyco- Avandaryl 4/4, 1331 �Balminil DM, 403
done/aspirin; propxyphene nap- Avandaryl 8/2, 1331 balsalazide, 214
sylate/aspirin; propoxy- Avandaryl 8/4, 1331 Balziva, 336, 1331
phene/aspirin/caffeine Avandia, 1082 ybaneberry, 1298

Aspirin Free Anacin, 107 yAva pepper, 1312 Banflex, 915
Aspirin Free Pain Relief, 107 Avapro, 177 Banobese, 1288
Aspirtab, 1087 Avastin, 221, 1326 Banophen, 424
AsthmaHaler Mist, 480 Avelox, 557, 1326 Baraclude, 476
AsthmaNefrin (racepinephrine), Aventyl, 897 BARBITURATES, 35, 93

480 Aviane, 1331 Baridium, 971

Copyright © 2008 by F.A. Davis



COMPREHENSIVE INDEX 1399
C

�Barriere-HC, 358 betamethasone, 350, 357, 31, Blephamide Ophthalmic Suspen-
Basalgel, 133 62, 76 sion/Ointment, 1332 O
basiliximab, 215, 81 Betapace, 1122 Blocadren, 1179 MBayer Aspirin, 1087 Betapace AF, 1122 �Bonamine, 775
Bayer Back & Body, 1331 Betaseron, 692 BONE RESORPTION INHIBITORS, 69 P
Bayer PM, 1331 Beta-Val, 357 Bonine, 775 RBayer Select Maximum Strength �Betaxin, 1160 Boniva, 653

Menstrual, 1331 betaxolol, 219, 1351, 47, 68 Boostrix, 1383 E
Bayer Women’s Aspirin plus Cal- Betaxon, 1351 botulism immune globulin, Hcium, 1332 bethanechol, 1271 1272, 98
BCNU, 269 Betimol, 1352 ybrauneria angustifolia, 1301 E
becaplermin, 1271 �Betnelan, 350 Breonesin, 610 Nbeclomethasone, 343, 347, 31, �Betnesol, 350 Brethaire, 1148

76 �Betnovate, 357 Brevibloc, 502 S
Beconase AQ, 347 Betoptic, 1351 Brevicon, 336, 1332 IBeesix, 1039 Betoptic S, 1351 Bricanyl, 1148

yBelgium Valerian, 1317 bevacizumab, 221, 1326, 53 brimonidine, 1356 V
Bell-Ans, 1114

�Bewon, 1160 brinzolamide, 1352 E�Beloc, 814 Biamine, 1160 Bromfed DM Liquid, 1332
�Beloc-ZOK, 814 Biaxin, 315 Bromfenac, 1273, 1354, 90

Benadryl, 424 Biaxin XL, 315 Bromfenex, 1332
Benadryl Allergy & Sinus Head- Ibicalutamide, 222, 52 Bromfenex PD, 1332

ache Caplets, 1332
Bicillin L-A, 958 bromocriptine, 1272, 54. See N

Benadryl Allergy, 424
Bicitra, 1118 also Color Insert.

Benadryl-D Allergy & Sinus Tab- DBicitra Solution, 1332 brompheniramine, 1273, 45
lets, 1332

BiCNU, 269 BRONCHODILATORS, 30, 70 EBenadryl Dye-Free Alergy, 424
BiDil, 635, 1332 BRONCHODILATORS (XAN-

benazepril, 170, 47. See also X
BIGUANIDES, 39 THINES), 232

Color Insert.
BILE ACID SEQUESTRANTS, 84 �Broncho-Grippol-DM, 403

Benicar, 177
bimatoprost, 1355 Bronkaid Dual Action, 1332

Benicar HCT 20/12.5, 1332
BioCal, 256 Brontex, 1332Benicar HCT 40/12.5, 1332

�Bio-Hydrochlorothiazide, 434 Bucet, Bupap, 247Benicar HCT 40/25, 1332
biperiden, 32, 54 budesonide, 343, 347, 350, 31,Bentyl, 410
BIPHOSPHONATES, 70 76

�Bentylol, 410
Bisac-Evac, 223 Bufferin, 1087, 1332

�Benuryl, 1006
bisacodyl, 223, 83. See also Col- ybugbane, 1298Benylin Adult, 403

or Insert. BULK-FORMING AGENTS, 83
�Benylin-E, 610

�Bisaco-Lax, 223 Bulk Forming Fiber Laxative, 1289Benylin Pediatric, 403
�Bisacolax, 223 bumetanide, 236, 78. See alsoBenzaClin Topical Gel, 1332

Bismatrol, 225 Color Insert.Benzamycin Topical Gel, 1332
Bismed, 225 Bumex, 236benzathine penicillin G, 958,
bismuth subsalicylate, 225, 41, Buminate, 11849

65 bupivacaine, 478BENZODIAZEPINES, 27, 35, 93
bisoprolol, 226, 47, 68. See Buprenex, 238, 1373benzonatate, 217

also Color Insert. buprenorphine, 238, 1373, 12,benztropine, 218, 32, 54
bivalirudin, 228, 34 92. See also Color Insert.BETA BLOCKERS, 1351, 26, 67, 99

yblack cohosh, 1298 buPROPion, 241, 9, 37. See alsoNONSELECTIVE, 47, 68
Black-Draught, 1101 Color Insert.OPHTHALMIC, 68

yblack sampson, 1301 �Burinex, 236SELECTIVE, 47, 68
yblack snakeroot, 1298 BuSpar, 243�Betachron E-R, 1026
yblack susans, 1301 busPIRone, 243, 9, 27. See also�Betacort, 357

Blenoxane, 230 Color Insert.�Betaderm, 357
bleomycin, 230, 12, 52. See busulfan, 245, 12, 52. See alsoBetagan, 1351

also Color Insert. Color Insert.�Betaloc Durules, 814
�Betaloc-ZOK, 814 Bleph, 1350 Busulfex, 245

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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1400 COMPREHENSIVE INDEX
C BUTALBITAL COMPOUND, 247, �Calmylin #1, 403 Cartrol, 1273

88 �Calmylin Expectorant, 610 carvedilol, 271, 47, 68. See alsoO
Butapap 50/325, 1332 Calphron, 256 Color Insert.M Butapap 50/650, 1332 Cal-Plus, 256 Casodex, 222
butenafine, 181, 43 �Calsan, 256 caspofungin, 273, 43P
Butex Forte, 247 Caltrate, 256 Cataflam, 408R butoconazole, 184, 43 Caltrate 600+D, 1332 Catapres, 321
butorphanol, 249, 1373, 12, Camila, 337 Catapres-TTS, 321E

92. See also Color Insert. Campath, 122 CATECHOL-O-METHYLTRANSFERASE IN-
H Byetta, 525 Campral, 1267 HIBITORS, 54

Bystolic, 1323 Camptosar, 698 Cathflo Activase, 1164E
Canasa, 789 CCR5 CO-RECEPTOR ANTAGONISTS, 60

N Cancidas, 273 yCDS, 1299
C candesartan, 177, 47. See also Cebid, 1271S

Color Insert. �Ceclor, 282yCabbage Palm, 1315
I �Canesten, 181, 184 Cecon, 1271cabergoline, 253

capecitabine, 259, 12, 52. See Cecore-500, 1271Ca-DTPA, 1286V
also Color Insert. Cedax, 287Caduet 2.5/10, 1332

E Caduet 2.5/20, 1332 Capoten, 170 �Cedocard-SR, 707
Caduet 2.5/40, 1332 Capozide 25/15, 1332 cefaclor, 282, 49
Caduet 5/10, 1332 Capozide 25/25, 1332 cefadroxil, 279, 49
Caduet 5/20, 1332 Capozide 50/15, 1332 cefamandol, 1327I
Caduet 5/40, 1332 Capozide 50/25, 1332 cefazolin, 279, 49. See also Col-N Caduet 5/80, 1332 capsaicin, 261, 88 or Insert.
Caduet 10/10, 1332 Capsin, 261 cefdinir, 286, 49D
Caduet 10/20, 1332 captopril, 170, 47. See also Col- cefditoren, 287, 49E Caduet 10/40, 1332 or Insert. cefepime, 275, 49. See also Col-
Caduet 10/80, 1332 Capzasin-P, 261 or Insert.X
Cafergot, 1332 Carafate, 1124 cefixime, 287, 49
Calan, 1224 carbachol, 1352 Cefizox, 287
Calan SR, 1224 Carbacot, 799 Cefobid, 287
Calcarb, 256 carbamazepine, 263, 1326, 35. cefoperazone, 287, 49. See also
Calci-Chew, 256 See also Color Insert. Color Insert.
Calciday, 256 CARBAPENEMS, 49 Cefotan, 282
Calcijex, 1236 Carbatrol, 263 cefotaxime, 287, 49. See also
Calcilac, 256 Carbex, 1098 Color Insert.

�Calcilean, 616 carbidopa/levodopa, 743, 54. cefotetan, 282, 49. See also Col-
Calci-Mix, 256 See also Color Insert. or Insert.

�Calciparine, 616 �Carbolith, 754 cefoxitin, 282, 49. See also Col-
�Calcite, 256 CARBONIC ANHYDRASE INHIBITORS, or Insert.

CALCITONIN, 254 1352, 78 cefpodoxime, 287, 49
rDNA, 254 carbonyl iron, 700, 25 cefprozil, 282, 49
salmon, 254, 79 carboplatin, 265, 12, 52. See ceftazidime, 287, 49. See also

Cal-Citrate 250, 256 also Color Insert. Color Insert.
calcitriol, 1236, 100. See also Carboptic, 1352 ceftibuten, 287, 49

Color Insert. Cardec DM Syrup, 1332 Ceftin, 282
calcium acetate, 256, 85 Cardene, 879 ceftizoxime, 287, 49. See also
calcium carbonate, 256, 85 Cardene IV, 879 Color Insert.
CALCIUM CHANNEL BLOCKERS, 26, Cardene SR, 879 ceftriaxone, 287, 49. See also

47, 71 Cardiazem CD, 418 Color Insert.
calcium chloride, 256, 85. See Cardizem, 418 cefuroxime, 282, 49. See also

also Color Insert. Cardizem LA, 418 Color Insert.
calcium citrate, 256, 85 Cardizem SR, 418 Cefzil, 282
calcium gluconate, 256, 85. See Cardura, 450 Celebrex, 278, 1326

also Color Insert. carisoprodol, 268, 95. See also celecoxib, 278, 1326, 62, 89
calcium lactate, 256, 85 Color Insert. �Celestoderm, 357
CALCIUM SALTS, 256, 12, 85. Carmol HC, 358 Celestone, 350

See also Color Insert. carmustine, 269, 12, 52. See Celexa, 313
CaldeCORT Anti-Itch, 358 also Color Insert. CellCept, 850

�Calglycine, 256 Caroid, 223 Cellufresh, 1351
yCalicut, 1305 carteolol, 1273, 26, 47, 68 Celluvisc, 1351

Cal-Lac, 256 Carter’s Little Pills, 223 Cemill, 1271
Calm X, 420 Cartia XT, 418 Cenafed, 1033
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CCena-K, 996 chlorothiazide, 434, 47, 78 cisplatin, 310, 12, 52. See also

Cenestin, 510 chlorpheniramine, 300, 45. See Color Insert. O
Cenolate, 1271 also Color Insert. citalopram, 313, 37. See also MCENTRALLY ACTING ANTIADRENERGICS, �Chlorpromanyl, 301 Color Insert.

47 chlorproMAZINE, 301, 13, 42, Citrate of Magnesia, 766 P
CENTRAL NERVOUS SYSTEM STIMU- 58. See also Color Insert. Citrical, 256 RLANTS, 73 chlorthalidone (thiazide–like), Citrical Liquitab, 256
cephalexin, 279, 49 434, 47, 78 Citrocarbonate, 1114 E
CEPHALOSPORINS Chlor-Trimeton, 300 Citroma, 766 HFIRST GENERATION, 279, 49 Chlor-Trimeton 4 Hour Relief, �Citromag, 766

SECOND GENERATION, 282, 1333 citrovorum factor, 736 E
49 Chlor-Trimeton 12 Hour Relief, Claforan, 287 NTHIRD GENERATION, 286, 49 1333 Clarinex, 395

cephradine, 279, 49 Chlor-Trimeton Allergy 4 Hour, Clarinex-D 12 Hour, 1333 S
Cephulac, 721 300 Clarinex-D 24 Hour, 1333 ICerebyx, 583, 1325 Chlor-Trimeton Allergy 8 Hour, clarithromycin, 315, 49, 65
Cerubidine, 385 300 Claritin, 760 V
Cervidil Vaginal Insert, 422 Chlor-Trimeton Allergy 12 Hour, Claritin 24–Hour Allergy, 760 E�C.E.S, 510 300 Claritin-D 12 Hour, 1333
Cesia, 336

�Chlor-Tripolon, 300 Claritin-D 24-Hour, 1333
Cetacaine Topical Spray, 1332 chlorzoxazone, 305, 95. See Claritin Hives Relief, 760
Cetacort, 358 Ialso Color Insert. Claritin Reditabs, 760
Cetane, 1271

Cholac, 721 �Clavulin, 155 Ncetirizine, 293, 45
cholecalciferol, 1236 �Clavulin 125 Suspension, 1333

cetuximab, 294, 53 Dcholestyramine, 306, 84 �Clavulin 200 Suspension, 1333
Cevalin, 1271

choline and magnesium salicy- �Clavulin 250 Suspension, 1333 ECevi-Bid, 1271
lates, 1087, 59, 88 �Clavulin 400 Suspension, 1333

cevimeline, 1274 X
CHOLINERGICS �Clavulin 500, 1333

Chantix, 1219, 1327
CHOLINESTERASE INHIBITORS, �Clavulin 875, 1333

�Charac-50, 1268
1352 Clear-Atadine, 760

CharcoAid 2000, 1268
DIRECT-ACTING, 1352 Clear Eyes Lubricating Eye Redness

�Charcodote, 1268
choline salicylate, 1087, 59, 88 Reliever, 1355Chemet, 1292

ychondroitin, 1299 Cleocin, 317Cheracol Cough Syrup, 1332
ychondroitin polysulfate, 1299 Cleocin T, 317Chibroxin, 1350

Chooz, 256 Climara, 507Children’s Advil, 654
Chronulac, 721 ClimaraPro Transdermal PatchChildren’s Advil Cold Liquid, 1332

yChrysanthemum parethenium, 1303 (release per day, 1333Children’s Hold, 403
Cialis, 1137, 1327 Clinagen LA, 507Children’s Loratidine, 760
ciclesonide, 347, 1325 Clinda-Derm, 317Children’s Motrin, 654
ciclopirox, 181, 43 Clindagel, 317Children’s Pain Reliever, 107
ciclosonide, 1326 ClindaMax, 317

yChinese Angelica, 1300
cidofovir, 308, 66 clindamycin, 317, 49. See also

yChinese ginseng, 1308
�Cidomycin, 140 Color Insert.ychitosamine, 1309

Cillium, 1035 Clindesse, 317Chlo-Amine, 300
cilostazol, 309, 1326, 55 Clindets, 317chloral hydrate, 296, 12, 93.
Ciloxan, 1350 Clinoril, 1128See also Color Insert.
cimetidine, 623, 1325, 15, 65. clobetasol, 357, 76chlorambucil, 1274, 12, 52, 81.

See also Color Insert. Clobex, 357See also Color Insert.
cinacalcet, 1274 clocortolone, 357, 76chloramphenicol, 1350
Cipro, 557 Cloderm, 357Chlorate, 300
Ciprodex Otic Suspension, 1333 clofarabine, 1275, 52chlordiazepoxide, 298, 27, 93.
ciprofloxacin, 557, 1350, 49. Clolar, 1275See also Color Insert.

See also Color Insert. clomiPRAMINE, 1275. See alsoChlorofair, 1350
Cipro HC Otic Suspension, 1333 Color Insert.Chloromag, 766

Chloroptic, 1350 Cipro XR, 557 Clomycin Topical Ointment, 1333

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C clonazepam, 320, 35. See also Comtrex Deep Chest Cold Caplets, �Cortone, 350

Color Insert. 1333 Corvert, 657O
clonidine, 321, 47. See also Col- Comtrex Maximum Strength Non- �Coryphen, 1087M or Insert. Drowsy Caplets, 1333 Corzide 40/5, 1334
clopidogrel, 324, 55 concentrated regular insulin, Corzide 80/5, 1334P
Clopra, 810 40 Cosopt Ophthalmic Solution, 1334R Clorachol, 1350 Concerta, 808 Cotazym, 943
clorazepate, 325, 35, 93. See �Congest, 510 �Cotazym-65 B, 943E

also Color Insert. Congestac, 1333 Cotazym E.C.S. 8, 943
H Clorpres 15/0.1, 1333 Congestaid, 1033 Cotazym E.C.S. 20, 943

Clorpres 15/0.2, 1333 �Co-Norfloxacin, 557 Cotazym-S, 943E
Clorpres 15/0.3, 1333 Constilac, 721 Cotrim, 1205

N �Clotrimaderm, 181, 184 Constulose, 721 Cotrim DS, 1205
clotrimazole, 181, 184, 43 Contac Cold & Flu Maximum Coumadin, 1245S
cloxacillin, 961, 49 Strength Caplets, 1334 COUMARINS, 34

I Cloxapen, 961 Contac Cold & Flu Non-Drowsy Covera-HS, 1224
clozapine, 327, 58. See also Col- Maximum Strength Caplets, �Coversyl, 170V

or Insert. 1334 �Coversyl Plus, 1334
E Clozaril, 327 CONTRACEPTIVES, HORMONAL, �Coversyl Plus LD, 1334

CMT, 1087 336, 80 Cozaar, 177
CMVIG, 1276 Copegus, 1062 yCPS, 1299

ycochin, 1305 Cordarone, 145, 1326 Creon 5, 1334I
codeine, 330, 12, 92. See also Cordran, 358 Creon 10, 943, 1334N Color Insert. Cordran-SP, 358 Creon 20, 1334
Codiclear DH Syrup, 1333 Coreg, 271 Creon 25, 943D
Codimal, 1333 Coreg CR, 271 Creo-Terpin, 403E Codimal DH Syrup, 1333 Corgard, 856 Crestor, 629
Codimal DM Syrup, 1333 Coricidin HBP Chest Congestion Crinone, 1015X
Codimal-L.A., 1333 and Cough, 1334 Crixivan, 1282
Codimal PH Syrup, 1333 Coricidin HBP Cold and Flu, 1334 Crolom, 1354
Cofatrim, 1205 Coricidin HBP Cough and Cold, cromolyn, 773, 1354, 31
Cogentin, 218 1334 Cruex, 181
Co-Gesic, 637, 1333 Coricidin HBP Maximum Strength Cryselle, 336, 1334

�Co-Glimepiride, 648 Flu, 1334 �Crystapen, 958
Cognex, 1133 Corlopam, 534 C/T/S, 317
Colace, 442 Cormax, 357 Cubicin, 376
Colazal, 214 �Coronex, 707 ycum flore, 1310
colchicine, 332, 12. See also Correctol Stool Softener, Soft Gels, Cuprimine, 1286

Color Insert. 442 Curretab, 776
colesevelam, 333, 1326, 84 �Cortacet, 358 Cutivate, 358
Colestid, 334 Cortaid, 358 cyanocobalamin, 1233, 25, 100
colestipol, 334, 84 �Cortate, 358 Cyanokit, 1233
Collyrium Fresh, 1355 Cort-Dome, 358 Cyclessa, 336, 1334
Colovage, 992 Cortef, 350 cyclobenzaprine, 360, 1325,
Col-Probenecid, 1333 �Cortef Feminine Itch, 358 95. See also Color Insert.
Coly-Mycin S Otic Suspension, Corticaine, 358 Cyclocort, 357

1333 CORTICOSTEROIDS, 1352, 31, 62, Cyclogyl, 1353
Colyte, 992 74 �Cyclomen, 1276
Combigan Ophthalmic Solution, INHALATION, 343, 76 Cyclomydril Ophthalmic Solution,

1333 NASAL, 347, 76 1334
CombiPatch 0.05/0.14, 1333 SYSTEMIC, 350, 76 cyclopentolate, 1353
CombiPatch 0.05/0.25, 1333 TOPICAL/LOCAL, 357, 76 cyclophosphamide, 361, 12, 52,
Combivent, 1333 �Corticreme, 358 81. See also Color Insert.
Combivir, 1333 Cortifair, 358 CYCLOPLEGIC MYDRIATICS, 1353
Combunox, 1333 Cortifoam, 358 cycloSPORINE, 364, 1354, 62,
Comfort Eye Drops, 1355 cortisone, 350, 31, 62, 76 81. See also Color Insert.
Comfort Tears, 1351 Cortisporin Ophthalmic Suspen- Cycrin, 776
Commit, 881 sion/Otic (Solu- Cylert, 1328

yCommon Valerian, 1317 tion/Suspension), 1334 Cymbalta, 464, 1326
Compazine, 1012, 13 Cortisporin Topical Cream, 1334 cyproheptadine, 367, 45. See
Compoz, 424 Cortisporin Topical Ointment, also Color Insert.
Compoz Nighttime Sleep Aid, 424 1334 Cystospaz, 646
Comtan, 475 Cortizone, 358 Cystospaz-M, 646

Copyright © 2008 by F.A. Davis
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Ccytarabine, 368, 12, 52. See DAUNOrubicin citrate liposome, Dermacort, 358

383, 12, 52. See also Color Derma-Smoothe/FS, 357also Color Insert. O
Insert. Dermatop, 358CytoGam, 1276 MDAUNOrubicin hydrochloride, DermiCort, 358cytomegalovirus immune globu-
385, 12, 52. See also Color �Dermovate, 357lin, 1276, 98 P
Insert. Dermtex HC, 358Cytomel, 1169 RDaunoXome, 383 Desferal, 389�Cytosar, 368

Daypro, 919 desipramine, 391, 37. See alsoCytosar-U, 368 E
Dayquil Cold & Flu Relief Liquid, Color Insert.cytosine arabinoside, 368 H1334 desirudin, 393, 34Cytotec, 832
Dayquil Sinus Liquicaps, 1334 desloratadine, 395, 45Cytovene, 594 E
Daytrana, 1325 desmopressin, 396, 1326, 79Cytoxan, 361 NDazamide, 109 Desogen, 336, 1334
DC Softgels, 442 Desonate, 357 S
DDAVP, 396, 1326 desonide, 357, 76D IDDAVP Rhinal Tube, 396 DesOwen, 357

d4T, 1292 DDAVP Rhinyle Drops, 396 desoximetasone, 357, 76 Vdaclizumab, 373, 81 ddI, 1277 Desyrel, 1200
Dacodyl, 223 EDecadron, 1352 Detrol, 1189
Dacogen, 388 decitabine, 388, 12. See also Detrol LA, 1189
Dakrina, 1351 Color Insert. DexAlone, 403

�Dalacin C, 317 Decofed, 1033 dexamethasone, 350, 1352, 31, I
�Dalacin T, 317 Deconamine, 1334 62, 76. See also Color Insert. NDallergy Caplets, 1334 Deconamine SR, 1334 Dexedrine, 401, 1325

Dallergy Extended Release, 1334 Deconamine Syrup, 1334 DexFerrum, 700 D
Dallergy-JR Capsules, 1334 deferoxamine, 389 dexmedetomidine, 1277, 93 EDallergy Syrup, 1334 Deficol, 223 dexmethylphenidate, 398, 74
Dallergy Tablets, 1334 Degas, 1109 DexPak, 350 X
Dalmane, 571 Degest 2, 1355 dexrazoxane, 400
dalteparin, 619, 34 Delatestryl, 1152 dextroamphetamine, 401, 1325,
Damason-P, 1334 delavirdine, 1276, 60 74
danazol, 1276, 79 Delestrogen, 507 dextromethorphan, 403

yDang Gui, 1300 Del-Mycin, 498 Dextrostat, 401
yDanggui, 1300 Delsym, 403 D.H.E. 45, 493

Danocrine, 1276 Delta-D, 1236 DiaBeta, 648
Dantrium, 374 Demadex, 1194 Diabetic Tussin, 610
dantrolene, 374, 95 Demerol, 784, 1373 Dialume, 133
Dapacin, 107 yDemon chaser, 1316 Diamox, 109
dapiprazole, 1349 Denavir, 957 Diamox Sequels, 109
Daptacel, 1383 Depacon, 1212 Diar-aid Caplets, 756
daptomycin, 376, 49. See also Depakene, 1212 Diastat, 404

Color Insert. Depakote, 1212 �Diazemuls, 404
Daraprim, 1041 Depakote ER, 1212 diazepam, 404, 27, 35, 93, 95.
darbepoetin, 377, 25, 79 Depen, 1286 See also Color Insert.
darifenacin, 380, 32 depGynogen, 506 Dicarbosil, 256
darunavir, 381, 1326, 60 DepoCyt, 368 DICLOFENAC, 408, 1354, 90
Darvocet-N, 1024 DepoDur, 843 potassium, 408, 88–89
Darvocet-N 50, 1334 Depo-Estradiol, 506 sodium, 408, 88–89
Darvocet-N 100, 1334 Depogen, 506 topical, 408, 88
Darvon, 1024 Depo-Medrol, 350 topical patch, 1321, 89
Darvon A500, 1024 Deponit, 892 dicloxacillin, 961, 49
Darvon Compound-32, 1024 Depo-Provera, 337, 776 dicofenac topical, 89
Darvon Compound-65, 1024 Depo-subQ Provera 104, 337 dicyclomine, 410, 32. See also
Darvon N, 1024 Depo-Sub Q Provera 104, 776 Color Insert.

�Darvon-N Compound, 1024 Depo-Testosterone, 1152 didanosine, 1277, 60
�Darvon-N with ASA, 1024 Dermabet, 357 dideoxyinosine, 1277

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C

�Didrocal, 519 diphenoxylate/atropine, 427, �DOM-Valproic Acid, 1212
32, 41 donepezil, 447, 24. See alsoDidronel, 519O

diphtheria toxoid, reduced, Color Insert.difenoxin/atropine, 427, 32, 41M 1383 yDong Qua, 1300Difil-G Forte Liquid, 1334
diphtheria toxoid vaccine, re- ydong quai, 1300Difil-G Tablets, 1335P

duced, 1389 Donnamar, 646diflorasone, 357, 76R dipivefrin, 1356 Donnatal, 1335Diflucan, 552
Dipridacot, 428 Donnatal Elixir, 1335Digibind, 416E
Diprivan, 1022 Donnatal Extentabs, 1335DigiFab, 416H Diprolene, 357 �Dopamet, 804Digitek, 412
dipyridamole, 428, 55. See also DOPamine, 448, 12. See alsodigoxin, 412, 12, 15, 29. SeeE

Color Insert. Color Insert.also Color Insert.N Disalcid, 1087 DOPAMINE AGONISTS, 54digoxin immune Fab, 416
�Disipal, 915 Dopar, 743dihydroergotamine, 493, 99S

Disoprofol, 1022 Doribax, 13211,25-dihydroxycholecalciferol, 1236I disopyramide, 430, 29. See also doripenem, 1321, 49Dilacor XR, 418
Color Insert. Dormin, 424Dilantin, 976V

DisperMox, 153 Doryx, 1155, 1325Dilatair, 1355E disulfiram, 1278 dorzolamide, 1352Dilatrate-SR, 707
Ditropan, 924. See also Color In- DOS, 442Dilaudid, 640, 1372

sert. DOSS, 442Dilaudid-HP, 640
Ditropan XL, 924 DOS Softgels, 442I Dilex-G Syrup, 1335
DIURETICS, 76 Dostinex, 253Dilex G Tablets, 1335N POTASSIUM-SPARING, 432 doxazosin, 450, 47. See alsoDiltia XT, 418

THIAZIDE, 434 Color Insert.D diltiazem, 418, 26, 29, 47, 73.
Diuril, 434 doxepin, 452, 27, 37, 45. SeeSee also Color Insert.E divalproex sodium, 1212, 35, also Color Insert.dimenhyDRINATE, 420, 42, 45.

99 doxercalciferol, 1236, 100X See also Color Insert.
Divigel, 507 Doxil, 457Dimetabs, 420

�Dixarit, 321 Doxine, 1039
�Dimetane, 1273

DMARDS, 62. See DISEASE-MODIFY- DOXOrubicin hydrochloride,
Dimetapp Allergy, 1273

ING ANTIRHEUMATIC DRUGS 454, 12, 52. See also Color
Dimetapp Children’s ND Non-

�DM Syrup, 403 Insert.
Drowsy Allergy, 760

�Doan’s Backache Pills, 1087 DOXOrubicin hydrochloride li-
Dimetapp Cold & Allergy Elixir, Doan’s PM Extra Strength, 1335 posome, 457, 12, 52. See

1335 Doan’s Regular Strength Tablets, also Color Insert.
Dimetapp Cough & Cold DM Elix- 1087 Doxy, 1155

ir, 1335 DOBUTamine, 437, 12. See also �Doxycin, 1155
Dimetapp Decongestant Pediatric, Color Insert. doxycycline, 1155, 1325, 49.

1033 Dobutrex, 437 See also Color Insert.
Dimetapp Maximum Strength 12– docetaxel, 439, 12, 53. See also �Doxytab, 1155

Hour Non-Drowsy Extentabs, Color Insert. Dramamine, 420
1033 docosanol, 441, 66 Dramamine Less Drowsy Formula,

Dinate, 420 Docu, 442 775
dinoprostone, 422 DOCUSATE, 442 Dramanate, 420

�Diocane, 1349 calcium, 442, 83 �Drenison, 358
Diocto, 442 sodium, 442, 83 Drisdol, 1236
Dioctocal, 442 Docusoft S, 442 Dristan Cold Multi-Symptom For-

�Diodex, 1352 �Dodd’s Extra Strength, 1087 mula, 1335
Dioval, 507 �Dodd’s Pills, 1087 Drixoral 12 Hour Non-Drowsy For-
Diovan, 177, 1327 dofetilide, 443, 29 mula, 1033
Diovan HCT 80/12.5, 1335 DOK, 442 Drixoral Cold & Allergy, 1335
Diovan HCT 160/12.5, 1335 dolasetron, 445, 42 Drixoral Liquid Cough Caps, 403
Diovan HCT 160/25, 1335 Dolgic, 247 droperidol, 461, 93. See also
Diovan HCT 320/12.5, 1335 Dolorac, 261 Color Insert.
Diovan HCT 320/25, 1335 �DOM-Cephalexin, 279 drotrecogin, 463, 49. See also

�Diovol Ex, 765 �Dom-Cimetidine, 623 Color Insert.
Dipentum, 905 �DOM-Divalproex, 1212 Droxia, 1281
Diphen AF, 424 �Dom-Glyburide, 648 Dry Eyes Duratears Naturale, 1351
Diphen Cough, 424 �DOM-Hydrochlorothiazide, 434 Dry Eye Therapy, 1351
Diphenhist, 424 �DOM-Minocycline, 1155 DSS, 442
diphenhydrAMINE, 424, 45. See �Dom-Nizatidine, 623 DTaP diphtheria toxoid, 1383

also Color Insert. �Dom-Ranitidine, 623 Duac Topical Gel, 1335
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COMPREHENSIVE INDEX 1405
CDuetact 2/30, 1335 eflornithine (topical), 1279 Enpresse, 337

Duetact 4/30, 1335 Efudex, 563 entacapone, 475, 54. See also O
Dulcagen, 223 E/Gel, 498 Color Insert. MDulcolax, 223 Elaprase, 1326 entecavir, 476, 66
Dulcolax Magnesia Tablets, 766 Elavil, 149 Entex HC Liquid, 1335 P
Dulcolax Stool Softener, 442 Eldepryl, 1098 Entex PSE, 1335 Rduloxetine, 464, 1326, 37 Elestat, 1349 Entocort EC, 350
DuoNeb, 1335 Elestrin, 507 �Entrophen, 1087 E
Duphalac, 721 eletriptan, 470, 99 Enulose, 721

HDuraclon, 321 Elidel, 985 Enzymase-16, 943
Dura-Estrin, 506 Eligard, 738 ENZYME INHIBITORS, 39, 52 E
Duragen, 507 Elimite, 970 ENZYMES, 52

NDuragesic, 542 Elitek, 1057 EPIDURAL LOCAL ANESTHETICS,
�Duralith, 754 Elixophyllin-GG Liquid, 1335 478 S

Duramorph, 843 ElixSure Children’s Cough Syrup, Epifoam Aerosol Foam, 1335
Duricef, 279 I403 Epifrin, 1356
dutasteride, 466 Ellence, 484 �Epimorph, 843 VDuvoid, 1271 �Elocom, 358 Epinal, 1356
Dwelle, 1351 EElocon, 358 epinastine, 1349, 45
Dyazide, 1335 Eloxatin, 917 epinephrine, 480, 1356, 10,
Dynacin, 1155 Elspar, 193 12, 30, 71. See also Color In-
DynaCirc, 708 �Eltor 120, 1033 sert. I
DynaCirc CR, 708 �Eltroxin, 1169 EpiPen, 480 NDyrenium, 432 Emadine, 1349 epirubicin, 484, 12, 52. See

Embeline, 357 also Color Insert. D
Embeline E, 357 Epitol, 263 EE emedastine, 1349, 45 �Epival, 1212
Emend, 187, 1325 Epivir, 723, 1325 XE-200, 1240

�Emex, 810 Epivir HBV, 723E-400, 1240
Emgel, 498 eplerenone, 486, 47E-1000, 1240
EMLA, 749 EPO, 487Easprin, 1087
EMLA Topical Cream, 1335 epoetin, 487, 25, 79E-Base, 498

�Emo-Cort, 358 Epogen, 487yechinacea (Echinacea Purpurea),
Empresse, 1335 Eppy/N, 13561301
Emsam, 1099 �Eprex, 487ECHINOCANDINS, 43
emtricitabine, 472, 60 eprosartan, 177, 47. See alsoechothiophate, 1352
Emtriva, 472 Color Insert.EC-Naprosyn, 864
E-Mycin, 498 epsilon aminocaproic acid, 139E-Complex-600, 1240
Enablex, 380 eptifibatide, 490, 12, 55. Seeeconazole, 181, 43

Econochlor, 1350 enalapril/enalaprilat, 170, 47. also Color Insert.
Econopred, 1353 See also Color Insert. Epzicom, 1335
Ecotrin, 1087 Enbrel, 516 Equagesic, 1335

�Ectosone, 357 �Enca, 1155 Equalactin, 1289
E-Cypionate, 506 Endocet, 926 Equanil, 1282
ED-IN-SOL, 700 Endocet 7.5/325, 1335 Equetro, 263
ED-SPAZ, 646 Endocet 7.5/500, 1335 Equilet, 256
Edur-Acin, 877 Endocet 10/325, 1335 Eraxis, 180
E.E.S, 498 Endocet 10/650, 1335 Erbitux, 294
efalizumab, 1278 Endocodone, 926 ergocalciferol, 1236, 100
efavirenz, 469, 60 Endodan, 926, 1335 Ergomar, 493
Effer-K, 996 Endolor, 247 ergometrine, 492
Effer-Syllium, 1035 Endometrin, 1015 ergonovine, 492
Effexor, 1222, 1325 enfuvirtide, 473, 60 ergotamine, 493, 99
Effexor XR, 1222, 1325 Engerix-B, 1384, 1388 Ergotrate, 492
Efidac 24, 1033 Enjuvia, 510 erlotinib, 495, 52
eFlone, 1352 enoxaparin, 619, 34 Errin, 337

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C Ertaczo, 1102 synthetic, A, 510, 79 exenatide, 525, 40

Exforge 5/160, 1336ertapenem, 496, 49 synthetic, B, 510, 79O
Exforge 5/320, 1336�Erybid, 498 Estroject-LA, 507M Exforge 10/160, 1336Eryc, 498, 1326 Estro-L.A, 507
Exforge 10/320, 1336Erycette, 498 estropipate, 512, 79P
Ex-Lax, 1101Erygel, 498 Estro-Span, 507R Ex-Lax Chocolated, 1101EryMax, 498 Estrostep, 337
Ex-Lax Stool Softener, 442EryPed, 498 Estrostep Fe, 337, 1336E
extended-release buccal tablets,Erysol, 498 eszopiclone, 514, 1326, 93

H 892Ery-Tab, 498 etanercept, 516, 62
extended-release capsules, 892Erythrocin, 498 ethambutol, 517, 63E
extended-release tablets, 892�Erythromid, 498 ethinyl estradiol/desogestrel,

N EXTENDED SPECTRUM PENICILLINS,ERYTHROMYCIN, 498, 1326, 336, 80
491350, 49. See also Color In- ethinyl estradiol/drospirenone,S

Extina, 181sert. 336, 80
Extra Strength Dynafed (Billups,I base, 498 ethinyl estradiol/ethynodiol,

P.J.), 107estolate, 498 336, 80V Extra Strength Dynafed E.X., 107ethylsuccinate, 498 ethinyl estradiol/etonogestrel,
Extra Strength Gas-X, 1109E gluceptate, 498. See also Col- 337, 80

�Extra Strength Maalox GRF Gas Re-or Insert. ethinyl estradiol/levonergestrel,
lief Formula, 1109lactobionate, 498. See also 80

Exubera, 1327Color Insert. ethinyl estradiol/levonorgestrel,I
Eye-Lube-A, 1351stearate, 498 336–337N Eyesine, 1355topical, 498 ethinyl estra-
EZE-DS, 305erythropoietin, 487 diol/norelgestromin, 337,D
ezetimibe, 527, 84Eryzole Oral Suspension, 1335 80E �Ezetrol, 527escitalopram, 501, 37 ethinyl estradiol/norethindrone,

Esclim, 507 336–337, 80X
Esedrix, 434 ethinyl estradiol/norgestimate,

FEsgic, 247, 1335 336–337, 80
Esgic-Plus, 247, 1335 ethinyl estradiol/norgestrel, Factive, 557
Eskalith, 754 336, 80 famciclovir, 529, 66
esmolol, 502, 12, 29, 68. See Ethmozine, 1284, 1327 famotidine, 623, 65. See also

also Color Insert. Ethyol, 137 Color Insert.
esomeprazole, 505, 1325, 65 �Etibi, 517 Famvir, 529
esometrazole, 1326 etidronate, 519, 70 Fansidar, 1336
Estivin II, 1355 etodolac, 521, 88 Fareston, 1294
Estrace, 506 etonorgestrel, 337 Fastin, 1288
Estraderm, 507 Etopophos, 523 FAT-SOLUBLE VITAMINS, 100
ESTRADIOL, 506 etoposide, 522, 53 FazaClo, 327

acetate, 506, 80 etoposide phosphate, 523, 53 Fe50, 700
cypionate, 506, 80 ETOPOSIDES, 522, 12. See also yFeaterfoiul, 1303
cypionate/medroxypro- Color Insert. yFeatherfew, 1303
gesterone acetate, 80 etravirine, 1321, 60 yFeatherfoil, 1303

topical emulsion, 507, 80 ETS, 498 Feen-a-Mint, 223
topical gel, 507, 80 �Euglucon, 648 Feldene, 989
transdermal spray, 507, 80 Eulexin, 1280 felodipine, 530, 26, 47, 73. See
transdermal system, 507, 80 �Euthyrox, 1169 also Color Insert.
vaginal ring, 507, 80 Evalose, 721 Femara, 735
vaginal tablet, 507, 80 EvaMist, 507 Femcon Fe, 336, 1336
valerate, 507, 80 Evista, 1052 Femhrt 0.5/2.5, 1336

Estragyn LA 5, 506 E-Vitamin, 1240 Femhrt 1/5, 1336
Estra-L, 507 Evoclin, 317 Femiron, 700
Estrasorb, 507 Evoxac, 1274 �Femogex, 507
Estratest, 1335 Excedrin Extra Strength, 1336 FemPatch, 507
Estratest HS, 1336 Excedrin IB, 654 Femring, 507
Estring, 507 Excedrin Migraine, 1336 Femtrace, 506
Estro-Cyp, 507 Excedrin P.M., 1336 �Fenicol, 1350
Estrofem, 507 Excedrin Sinus Headache, 1336 fenofibrate, 532, 84
EstroGel, 507 Excedrin Tension Headache, 1336 fenoldopam, 534, 47
estrogens, conjugated Exelderm, 181 fentanyl, 1374, 12. See also Col-

equine, 510, 79. See also Col- Exelon, 1077 or Insert.
or Insert. Exelon Patch, 1077 fentanyl buccal, 535, 1325
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Cfentanyl (oral transmucosal), yFlirtwort Midsummer Daisy, 1303 fomepizole, 1325

fondaparinux, 575, 12, 34. See538, 92 Flomax, 1140 O
also Color Insert.fentanyl (parenteral), 540, 92 Flonase, 347 MForadil, 577fentanyl (transdermal), 542, 92 Florinef, 554

formoterol, 577, 30, 71Fentora, 535, 1325 Flovent, 343 P
�Formulex, 410Feosol, 700 Flovent HFA, 343 RFortamet, 793Feostat, 700 Floxin, 558

Fortaz, 287Feratab, 700 Fluarix, 1386 E
Forteo, 1151, 1327Fer-gen-sol, 700 fluconazole, 552, 43. See also

HFortical, 254Fergon, 700 Color Insert.
Fosamax, 124Fer-In-Sol, 700 fludrocortisone, 554, 79 E
Fosamax Plus D 70/2800, 1336Fer-Iron, 700 flumazenil, 556. See also Color

NFosamax Plus D 70/5600, 1336�Fero-Grad, 700 Insert.
fosamprenavir, 1326Ferralet, 700 FluMist, 1386, 1388 S

calcium, 580, 60ferric (III) hexacyanoferrate (II), flunisolide, 343, 347, 31, 76
fosaprepitant, 1325 I1290 fluocinolone, 357, 76
foscarnet, 582, 66Ferrlecit, 701 fluocinonide, 358, 76 VFoscavir, 582Ferro-Sequels, 1336 �Fluoderm, 357
fosinopril, 170, 47. See also Eferrous fumarate, 700, 25 �Fluolar, 357

Color Insert.ferrous gluconate, 700, 25 �Fluonide, 357
fosphenytoin, 583, 1325, 29,ferrous sulfate, 700, 25. See fluorometholone, 1352, 76

35. See also Color Insert.also Color Insert. Fluor-Op, 1352 I
Fosrenol, 729�Fertinic, 700 Fluoroplex, 563 Nyfossil tree, 1306Feverall, 107 FLUOROQUINOLONES, 557, 49
Fragmin, 619yfeverfew, 1303 fluorouracil, 563, 12, 52. See D

yFragrant Valerian, 1317fexofenadine, 545, 45 also Color Insert. E�Froben, 1279Fiberall, 1035 fluoxetine, 565, 1326, 37. See
Frova, 586FiberCon, 1289 also Color Insert. X
frovatriptan, 586, 99Fiber-Lax, 1289 fluphenazine, 568, 58
FS Shampoo, 357Fibrepur, 1035 flurandrenolide, 358, 76
5-FU, 563filgrastim, 546. See also Color flurazepam, 571, 93. See also
Fumasorb, 700Insert. Color Insert.
Fumerin, 700finasteride, 548 flurbiprofen, 1279, 1354, 62,

�Fungizone, 160Fioricet, 247, 1336 89–90
Fungoid, 181Fioricet with codeine, 1336 flutamide, 1280, 52
Furadantin, 890Fiorinal, 247, 1336 fluticasone, 343, 347, 358, 31,
furosemide, 587, 78. See alsoFiorinal with codeine, 1336 76

Color Insert.Fiortal, 247 fluvastatin, 629, 84
FUSION INHIBITORS, 60

FIRST-GENERATION CEPHALOSPORINS, Fluvirin, 1386, 1388
Fuzeon, 473279, 49 fluvoxamine, 572, 37. See also

Flagyl, 817 Color Insert.
Flagyl ER, 817 Fluzone, 1386, 1388

GFlarex, 1352 FML, 1352
Flatulex, 1110 FML-S Ophthalmic Suspension, gabapentin, 591, 35. See also
flavocoxid, 550, 88 1336 Color Insert.
Flavorcee, 1271 Focalin, 398 Gabitril, 1173
flecainide, 550, 29 Focalin XR, 398 galantamine, 592, 24. See also
Flector, 1321 FoilleCort, 358 Color Insert.
Fleet Enema, 980 folate, 574 gamma benzene hexachloride, 751
Fleet Laxative, 223 Folex, 801 ganciclovir, 594, 66. See also
Fleet Phospho-Soda, 980 Folex PFS, 801 Color Insert.
Fleet Sof-Lax, 442 folic acid, 574, 25, 100. See Ganidin NR, 610
Fletchers’ Castoria, 1101 also Color Insert. Garamycin, 140, 1350
Flexeril, 360 folinic acid, 736. See also Color Gardasil, 632
Flexoject, 915 Insert. yGarden Heliotrope, 1317
Flexon, 915 Folvite, 574 yGarden Valerian, 1317

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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ygarlic, 1304 yginkgo, 1306 Haldol Decanoate, 613
yginkgo folium, 1306Gas-Ban, 1336 �Haldol LA, 613O
�Gin Pain Pills, 1087Gastrocrom, 773 Halenol, 107M
yginseng (Panax Ginseng), 1308Gastrosed, 646 Haley’s M-O Liquid, 1337

Glaucon, 1356Gas-X, 1110 Halfprin, 1087P
Gleevec, 662, 1326gatifloxacin, 1327, 1350. See halobetasol, 358, 76R Gliadel, 269also Color Insert. Halofed, 1033
glimepiride, 648, 40Gaviscon Extra Strength, 1336 Halog, 358E
glipiZIDE, 648, 40. See also Col-Gaviscon Extra-Strength Liquid, haloperidol, 613, 58. See also

H or Insert.1336 Color Insert.
GlucaGen, 601Gaviscon Liquid, 1336 Haltran, 654E
glucagon, 601, 79�GBH, 751 yHardhay, 1316

N �Gluconorm, 1058G-CSF, 546 Havrix, 1385, 1388
Glucophage, 793gefitinib, 596, 52 yhawthorne (Crataegus Species),S
Glucophage XR, 793Gelusil, 1336 1310

yglucosamine, 1309I �Gelusil Extra Strength, 765 �Headache Tablets, 1087
Glucotrol, 648gemcitabine, 597, 12, 52. See Healthprin, 1087V Glucotrol XL, 648also Color Insert. Hectorol, 1236
Glucovance 1.25/250, 1336E gemfibrozil, 599, 84 Helidac, 1337
Glucovance 2.5/500, 1336gemifloxacin, 557, 49 Hemocyte, 700
Glucovance 5/500, 1336gemtuzumab ozogamicin, 1280, Hemophilus b conjugate vac-
Glumetza, 79312, 52–53. See also Color In- cine, 1383I
glyBURIDE, 648, 40. See alsosert. Hemril-HC, 358N Color Insert.Gemzar, 597 �Hepalean, 616
glycerin, 1355Genacote, 1087 heparin, 616, 12, 34. See alsoD
GLYCOPROTEIN IIB/IIIA INHIBITORS,Genac Tablets, 1336 Color Insert.E 55Genafed, 1033 �Heparin Leo, 616
glycopyrrolate, 603, 32. SeeGenahist, 424 HEPARINS (LOW MOLECULARX

also Color Insert.Genapap, 107 WEIGHT), 619, 12, 34
Glynase PresTab, 648Genasyme, 1110 Hepatitis A vaccine, 1385, 1388
Glyset, 827Genatuss DM Syrup, 1336 Hepatitis B vaccine, 1384, 1388
G-Mycin, 140Gencalc, 256 Hep-Lock, 616

yGoatweed, 1316�Gen-Cimetidine, 623 Hep-Lock U/P, 616
GoLYTELY, 992�Gen-Divalproex, 1212 Heptalac, 721
goserelin, 1280, 52, 79Genebs, 107 Herceptin, 1198
granisetron, 605, 42. See alsoGeneye, 1355 Hexalen, 1269

Color Insert.�Gen-Famotidine, 623 hexamethylmelamine, 1269
Granulex Topical Aerosol, 1336ygengibre, 1305 �Hexastat, 1269
granulocyte colony stimulating fac-�Gen-Glybe, 648 �Hexit, 751

tor, 546Gengraf, 364 HibTITER, 1383
�Gravol, 420Gen-K, 996 Hi-Cor, 358

GROWTH HORMONES, 607�Gen-Medroxy, 776 HISTAMINE H2ANTAGONISTS,
guaifenesin, 610�Gen-Minocycline, 1155 623, 65
Guaifenex PSE 60, 1336�Gen-Nizatidine, 623 �Histanil, 1017
Guaifenex PSE 80, 1336Genoptic, 1350 Hivid, 1328
Guaifenex PSE 85, 1336Genotropin, 607 HMG-CoA REDUCTASE INHIBI-
Guaifenex PSE 120, 1336Genpril, 654 TORS (statins), 629, 84
Guaituss AC Syrup, 1336�Gen-Ranitidine, 623 Hold, 403
guanfacine, 47�Gen-Salbutamol, 120 yHoly thistle, 1313
Guiatuss, 610Gen-Selegiline, 1098 homatropine, 1353
G-Well, 751Gentacidin, 1350 yhong shen, 1308
Gynecort, 358Gentafair, 1350 HORMONES, 25, 40, 52, 78–79
Gyne-Lotrimin-3, 184Gentak, 1350 5-HT1AGONISTS, 99
Gynezole-1, 184gentamicin, 140, 1350, 49. See 5-HT3ANTAGONISTS, 42
Gynodiol, 506also Color Insert. Humalog, 670, 1380
Gynogen L.A, 507Genteal Lubricant Eye Gel, 1351 Humalog Mix 50/50, 678, 1337

Gentrasul, 1350 Humalog Mix 75/25, 678, 1337
�Gen-Triazolam, 1202 human papillomavirus quadra-

HGen-XENE, 325 valent (types 6, 0011, 0016,
Geodon, 1257, 1327 yhagedorn, 1310 0018) recombinant vaccine,
Geridium, 971 halcinonide, 358, 76 632

yginger root, imber, 1305 Halcion, 1202 Humatrope, 607
yginger (Zingiber Officinale), 1305 Haldol, 613 Humibid DM, 1337
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CHumira, 114 HypoTears PF, 1351 Inderal LA, 1026

Hyrexin- 50, 424Humulin 50/50, 678 Inderide 40/25, 1337 O
Hytinic, 701Humulin 70/30, 678 yIndian Valerian, 1317 MHytone, 358Humulin N, 683, 1380 indinavir, 1282, 60
Hytrin, 1145Humulin R, 681, 1380 Indochron E-R, 674 P
Hytuss, 610Humulin R U-500 (concentrated), �Indocid, 674 RHytuss-2X, 610681 Indocin, 674
Hyzaar 50/12.5, 1337Hycamtin, 1192 Indocin I.V, 674 E
Hyzaar 100/12.5, 1337Hycodan, 637, 1337 �Indocin PDA, 674

HHyzaar 100/25, 1337Hycodan Syrup, 1337 Indocin SR, 674
Hyzine-50, 644Hycomine Compound, 1337 indomethacin, 674, 62, 89. See E

Hycort, 358 also Color Insert.
NHycotuss Expectorant, 1337 Infanrix, 1383

HYDANTOINS, 35 Infant’s Pain Reliever, 107I S
�Hyderm, 358 InFeD, 700ibandronate, 653, 70 IhydrALAZINE, 633, 47. See also Inflamase, 1353ibuprofen, oral, 654, 59, 62,

Color Insert. infliximab, 676, 6288–89. See also hydrocodo- V
hydralazine/isosorbide dini- Influenza vaccine, 1386, 1388nee/ibuprofen Etrate, 635 Infumorph, 843ibutilide, 657, 29
Hydrate, 420 yingwer, 1305Icar, 700
Hydrea, 1281 yingwerwurzel, 1305I-Chlor, 1350
hydrochloric acid, 13. See also INH, 705 IIdamycin, 658

Color Insert. Innohep, 619idarubicin, 658, 52. See also Nhydrochlorothiazide, 434, 47, InnoPran XL, 1026Color Insert.
78. See also Color Insert. �Insomnal, 424 Didursulfase, 1326

hydrochlorthiazide, 13. See also Inspra, 486Ifex, 660 EColor Insert. Insta-Char, 1268ifosfamide, 660, 52
Hydrocil, 1035 Insta-Char Aqueous Suspension, XIL-2, 1268
hydrocodone, 637, 12, 92. See 1268iloprost, 1281

also Color Insert. insulin, regular (injection, con-Ilosone, 498
hydrocodone/acetaminophen, centrated), 681, 40, 80Ilotycin, 1350

637 insulin aspart, rDNA origin,Ilozyme, 943
hydrocodone/aspirin, 637 670, 1380, 40, 80imatinib, 662, 1326, 12, 52.
hydrocodone/ibuprofen, 637 insulin aspart protamine sus-See also Color Insert.
hydrocortisone, 350, 358, 13, pension/insulin aspart solu-IMDUR, 707

31, 62, 76. See also Color In- tion mixtures, rDNA origin,imipenem/cilastatin, 664, 49.
sert. 678, 1380, 40, 80See also Color Insert.

hydromorphone, 640, 1372, insulin detemir, 685, 1380, 40,imipramine, 666, 37. See also
1374, 12, 92. See also Color 80Color Insert.
Insert. insulin glargine, 685, 1380,imiquimod, 669, 66

Hydrostat IR, 640 40, 80Imitrex, 1129
Hydro-Tex, 358 Imitrex STATdose, 1129 insulin glulisine, 670, 1380,
hydroxocobalamin, 1233, 25, IMMUNE GLOBULINS, 98 40, 80

100 IMMUNOMODULATORS, 1354, 80 insulin lispro, rDNA origin,
hydroxychloroquine, 642, 62 Imodium, 756 670, 1380, 40, 80
hydroxyurea, 1281, 52 Imodium A-D, 756 insulin lispro/protamine insulin
hydrOXYzine, 644, 27, 45, 93. Imodium Advanced, 1337 lispro mixture, rDNA origin,

See also Color Insert. Implanon, 337 40
hyoscyamine, 646, 32. See also �Impril, 666 insulin lispro protamine sus-

Color Insert. Imuran, 206 pension/insulin lispro solu-
HyperRHO S/D Full Dose, 1060 Inapsine, 461 tion mixtures, rDNA origin,
HyperRHO S/D Mini-Dose, 1060 INCRETRIN MIMETIC AGENT, 40 678, 40, 80
HYPOGLYCEMIC AGENTS, ORAL, �Indameth, 674 INSULIN (mixtures), 678, 12.

648, 12, 15. See also Color indapamide, 672, 47, 78 See also Color Insert.
Insert. Inderal, 1026, 1327. See also Col- insulin recombinant human,

HypoTears, 1351 or Insert. powder for inhalation, 1327

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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INSULINS, 40, 80. See also NPH Isopto Plain, 1351 �Karacil, 1035
Isordil, 707insulin; regular insulin Kariva, 336, 1337O
ISOSORBIDE, 707. See also Col-INSULINS (intermediate-acting), ykava-kava (Piper Methysticum),M or Insert.683, 12. See also Color Insert. 1312
isosorbide dinitrate, 707, 26INSULINS (long-acting), 685, Kay Ciel, 996P
isosorbide mononitrate, 707,12. See also Color Insert. Kayexalate, 1119R 26INSULINS (rapid acting), 670, Kaylixir, 996

�Isotamine, 70512. See also Color Insert. KCl, 996E
isradipine, 708, 26, 47, 73INSULINS (short acting), 681, K-Dur, 996

H I-Sulfacet, 135012. See also Color Insert. Keflex, 279
itraconazole, 710, 43�Insulin-Toronto, 681 K-Electrolyte, 996E
I-Tropine, 1353Intal, 773 Kelnor, 1337

N ixabepilone, 1322, 53INTEGRASE STRAND TRANSFER INHIBI- Kelnor 1/35, 336
Ixempra, 1322TOR (INSTI), 60 Kemstro, 213S

Integrilin, 490 Kenalog, 350, 358
I Intelence, 1321 Kepivance, 938

Jinterferon alfa 2a, 1328 Keppra, 742V
yJamaica ginger, 1305interferon alpha-2b, 688 Kerlone, 219

Janumet 50/500, 1337E interferon alpha-n3, 688 Ketek, 1141
Janumet 50/1000, 1337interferon beta-1a, 692 ketoconazole, 181, 43
Januvia, 1112, 1327interferon beta-1b, 692 ketoconazole (systemic), 713,

yJapanese ginseng, 1308INTERFERONS, ALPHA, 688 43I
yJapanese silver apricot, 1306INTERFERONS, BETA, 692 ketoprofen, 714, 59, 62, 88,N Jenamicin, 140interleukin-2, 1268 90
yjenjibre, 1305yintoxicating pepper, 1312 ketorolac, 716, 1326, 1354,D
yjiang, kankyo, zenzero, 1305intravenous, 892 88, 90. See also Color Insert.E Jolivette, 337Intron A, 688 ketotifen, 1354

Junel 1/20, 1337Intropin, 448 ykew, 1312X
Junel 1.5/30, 1337Invanz, 496 ykew tree, 1306
Junel 21 1/20, 336Invega, 939 �K-Exit, 1119
Junel 21 1.5/20, 336Invirase, 1092 K-G Elixir, 996
Junel Fe 1/20, 336, 1337IODINE, IODIDE, 694 K-Ide, 996
Junel Fe 1.5/30, 336, 1337Ionamin, 1288 Kid Kare, 1033
Junior Strength Advil, 654Iopidine, 1356 �Kidrolase, 193
Just Tears, 1351I-Pentolate, 1353 Kineret, 168

yJu-Zhong, 1315I-Phrine, 1355 yKlamath weed, 1316
IPOL, 1383 �Klean-Prep, 992
ipratropium, 696, 32, 71 K-Lease, 996

KIprivask, 393 �K-Long, 996
IPV, 1383 K+ 10, 996 Klonopin, 320
Iquix, 1350 K+ Care, 996 K-Lor, 996
irbesartan, 177, 47. See also K+Care ET, 996 Klor-Con, 996

Color Insert. Kadian, 843 Klor-Con/EF, 996
Iressa, 596 Kalcinate, 256 Klorvess Liquid, 996
irinotecan, 698, 52 Kaletra, 758, 1325–1326 Klotrix, 996
iron dextran, 700, 25 Kaletra 100/25 capsules, 1337 K-Lyte, 996
iron polysaccharide, 701, 25 Kaletra 200/50 capsules, 1337 K-Lyte/Cl, 996
iron sucrose, 701, 25 Kaletra solution, 1337 K-Lyte/Cl Powder, 996
IRON SUPPLEMENTS, 700, 25 �Kalium Durules, 996 K-Lyte DS, 996
Isentress, 1324 kanamycin, 140, 49. See also K-Med, 996
ISMO, 707 Color Insert. K-Norm, 996
isocarboxazid, 838, 37 ykansas snakeroot, 1301 �Koffex, 403
isoniazid, 705, 63 Kantrex, 140 Kolyum, 996
Isoptin, 1224 ykao, 1312 Konsyl, 1035
Isoptin SR, 1224 Kaochlor, 996 Konsyl Fiber, 1289
Isopto Alkaline, 1351 Kaochlor Eff, 996 yKorean ginseng, 1308
Isopto Atropine, 1353 Kaochlor S-F, 996 K-Pek, 225
Isopto Carbachol, 1352 Kaon, 996 K-Phos M.F, 994
Isopto Carpine, 1352 Kaon-Cl, 996 K-Phos Neutral, 994
Isopto Cetamide, 1350 Kaopectate, 225 K-Phos No. 2, 994
Isopto Frin, 1355 Kaopectate II Caplets, 756 K-Phos Original, 1289
Isopto Homatropine, 1353 Kao-Tin, 225 Kristalose, 721
Isopto Hyoscine, 1096, 1353 Kapectolin, 225 K-Sol, 996
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CK-Tab, 996 leuprolide, 738, 52, 79 Lidoderm, 746

Ku-Zyme HP, 943 levalbuterol, 741, 1325, 30, 71 LidoPen, 746 O
K-Vescent, 996 Levaquin, 557 yLigustilides, 1300 MKytril, 605 �Levate, 149 Limbitrol 5/12.5, 1337

Levbid, 646 Limbitrol DS 10/25, 1337 P
Levemir, 685, 1380 Limbrel, 550 Rlevetiracetam, 742, 35 lindane, 751L
Levitra, 1217, 1327 linezolid, 752, 49. See also Col- Elabetalol, 719, 12, 26, 47, 68.
Levlen-28, 336 or Insert.See also Color Insert. HLevlite, 1337 Lioresal, 213Lacril, 1351
Levlite-28, 336 liothyronine, 1169, 79 ELacri-Lube NP, 1351
levobetaxolol, 1351, 68 liotrix, 1169, 79Lacri-Lube S.O.P., 1351 Nlevobunolol, 1351, 68 �Lipidil Micro, 532Lacrisert, 1351
levocabastine, 45 �Lipidil Supra, 532LactiCare-HC, 358 S
levocetrizine, 1325 LIPID-LOWERING AGENTS, 83Lactinex, 1337 Ilevodopa, 743, 54 Lipitor, 629�Lactulax, 721
Levodromoran, 1372 Lipofen, 532lactulose, 721, 83 V
levofloxacin, 557, 1350, 49. See Lipram,-UL20, 943Lactulose PSE, 721 Ealso Color Insert. Lipram-CR20, 943yLady’s thistle, 1313
levonorgestrel, 337, 80 Lipram-PN10, 943Lamictal, 725
levonorgestrel/ethinyl estradiol, Lipram-PN16, 943Lamisil, 1147, 1325

80 Lipram-UL12, 943 ILamisil AT, 181
Levora, 1337 Lipram-UL18, 943lamivudine, 723, 1325, 60, 66 N
Levora-28, 336 Liqui-Cal, 256lamotrigine, 725, 35. See also
levorphanol, 1372 Liqui-Char, 1268 DColor Insert.
Levo-T, 1169 Liquid Cal-600, 256Lanacort 9-1-1, 358 ELevothroid, 1169 Liqui-E, 1240Laniazid, 705
levothyroxine, 1169, 1325, 79. Liquifilm Forte, 1351 XLanoxicaps, 412

See also Color Insert. Liquifilm Tears, 1351Lanoxin, 412
Levoxyl, 1169 Liquiprin, 107lansoprazole, 727, 65
Levsin, 646 lisinopril, 170, 47. See also Col-lanthanum carbonate, 729
Levsinex, 646 or Insert.Lantus, 685, 1380
Levulan Kerastick, 1269 lithium, 754, 15. See also Colorlapatinib, 730, 52
Lexapro, 501 Insert.�Largactil, 301
Lexiva, 580, 1326 �Lithizine, 754Larodopa, 743
Lexxel 5/2.5, 1337 Lithobid, 754Lasix, 587
Lexxel 5/5, 1337 Little Colds Cough Formula Drops,�Lasix Special, 587
L-hyoscyamine, 646 403latanoprost, 1355
Lialda, 789 L-M-X 4, 746LAXATIVES, 82

�Laxit, 223 Librax, 1337 L-M-X 5, 746
l -dopa, 743 Libritabs, 298 LoCHOLEST, 306
Leena, 337 Librium, 298 LoCHOLEST Light, 306
leflunomide, 731, 62 Lida-Mantle-HC Topical Cream, Locoid, 358
Lemoderm, 358 1337 Lodine, 521

yleopard’s bane, 1297 �Lidemol, 358 Lodine XL, 521
lepirudin (rDNA), 733, 34 Lidex, 358 lodoxamide, 1354
Lescol, 629 Lidex-E, 358 Loestrin 21 1/20, 336
Lescol XL, 629 LIDOCAINE, 746, 1325, 12, 29. Loestrin 21 1.5/30, 336
Lessina, 1337 See also Color Insert. Loestrin Fe 1/20, 336, 1337
Lessina-28, 336 lidocaine (local anesthetic), Loestrin Fe 1.5/30, 336, 1337
letrozole, 735, 52 746 Lofibra, 532
leucovorin calcium, 736, 100. lidocaine (mucosal), 746 Logen, 427

See also Color Insert. lidocaine (parenteral), 746 Lomanate, 427
Leukeran, 1274 lidocaine patch, 746 Lomotil, 427, 1337
Leukine, 1093 lidocaine/prilocaine, 749 Lomotil Liquid, 1337
LEUKOTRIENE ANTAGONISTS, 31, 71 lidocaine (topical), 746 Loniten, 1284

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C Lonox, 427, 1337 Lugol’s solution, 694 Mallamint, 256

Lumigan, 1355LOOP DIURETICS, 47, 78 Mallazine, 1355O
Luminal, 972Lo/Ovral, 1337 Mandol, 1327M Lunesta, 514, 1326Lo/Ovral 28, 336 mannitol, 770, 78. See also Col-
Lupron, 738loperamide, 756, 41 or Insert.P
Lupron Depot, 738Lopid, 599 MAO INHIBITORS, 15. See MONO-R Lupron Depot-3 Month, 738lopinavir/ritonavir, 758, 60 AMINE OXIDASE (MAO) INHIBI-
Lupron Depot-PED, 738�Lopresor, 814 TORSE
Lutera, 336�Lopresor SR, 814 Maox, 766

H Luvox, 572Lopressor, 814 Mapap, 107
Luxiq, 357Lopressor HCT 50/25, 1338 Mapap Multi-Symptom Cold, 1338E
Lybrel, 337, 1338Lopressor HCT 100/25, 1338 Maranox, 107

N �Lyderm, 358Lopressor HCT 100/50, 1338 maraviroc, 772, 60
Lyphocin, 1215Loprox, 181 Marcaine, 478S
Lyrica, 1005Lopurin, 128 Marcillin, 164

I Lorabid, 1328 Margesic, 247
loracarbef, 1328 Marplan, 838V Mloratadine, 760, 45 Marten-Tab, 247

E lorazepam, 762, 27, 93. See Maalox, 765 Marthritic, 1087
also Color Insert. Maalox Antacid Caplets, 256 Marvelon, 1338

Lorcet 10/650, 1338 Maalox Antidiarrheal Caplets, 756 yMary Thistle, 1313
Lorcet-HD, 637, 1338 �Maalox GRF Gas Relief Formula, MAST CELL STABILIZERS, 773, 1354,I
Lorcet Plus, 1338 1110 31N Lortab, 637 Maalox Maximum Liquid, 1338 Matulane, 1010
Lortab 5/500, 1338 Maalox Regular Liquid, 1338 Mavik, 170D
Lortab 7.5/500, 1338 Macrobid, 890 Maxalt, 1079E Lortab 10/500, 1338 Macrodantin, 890 Maxalt-MLT, 1079
Lortab Elixir, 1338 MACROLIDES, 49 �Maxeran, 810X
losartan, 177, 47. See also Color Macugen, 1285 Maxidex, 1352

Insert. magaldrate, 765, 65 Maximum Relief Ex-Lax, 1101
�Losec, 908 Magan, 1087 Maximum Strength Mylanta Gas,
�Losec 1-2-3 A, 1338 Magnacet, 926 1110
�Losec 1-2-3 M, 1338 Magnacet 2.5/400, 1338 Maximum Strength Nytol, 424

Lotemax, 1353 Magnacet 5/400, 1338 Maximum Strength Pepcid, 623
Lotensin, 170 Magnacet 7.5/400, 1338 Maximum Strength Sleepinal, 424
Lotensin HCT 5/6.25, 1338 Magnacet 10/400, 1338 Maxipime, 275
Lotensin HCT 10/12.5, 1338 MAGNESIUM AND ALUMINUM Maxitrol Ophthalmic Suspen-
Lotensin HCT 20/12.5, 1338 SALTS, 765 sion/Ointment, 1338
Lotensin HCT 20/25, 1338 magnesium chloride, 766, 83, Maxzide, 1338
loteprednol, 1353, 76 85 Maxzide-25, 1338
Lotrel 2.5/10, 1338 magnesium citrate, 766, 83, 85 ymaybush, 1310
Lotrel 5/10, 1338 magnesium gluconate, 766, 83, Measles, mumps, and rubella
Lotrel 5/20, 1338 85 vaccines, 1383, 1388
Lotrel 5/40, 1338 magnesium hydroxide, 766, 83, mebendazole, 1282
Lotrel 10/20, 1338 85 mechlorethamine, 52
Lotrel 10/40, 1338 magnesium hydrox- meclizine, 775, 42, 45. See also

�Lotriderm, 181 ide/aluminum hydroxide, Color Insert.
Lotrimin, 181 765, 65 Meda, 107
Lotrimin AF, 181 magnesium oxide, 766, 83, 85 Medi-First Sinus Decongestant,
Lotrimin Ultra, 181 magnesium salicylate, 1087, 1033
Lotrisone Topical Cream/Lotion, 59, 88 Medigesic, 247

1338 MAGNESIUM SALTS (ORAL), Medipren, 654
lovastatin, 629, 84 766, 85 Mediquell, 403
Lovaza, 907 magnesium sulfate, 12–13. See Medrol, 350
Lovenox, 619 also Color Insert. medroxyprogesterone, 337,
Low-Ogestrel, 1338 magnesium sulfate (IV, paren- 776, 52, 79–80. See also Col-
Low-Ogestrel 28, 336 teral), 768, 85 or Insert.

�Lozide, 672 Magonate, 766 medrysone, 76
Lozol, 672 Mag-Ox 400, 766 �Med Tamoxifen, 1138
L-PAM, 781 Magtrate, 766 Mefoxin, 282
l-triiodothyronine, 1169 ymaidenhair-tree, 1306 Mega-C/A Plus, 1271
LubriTears, 1351 Malarone, 1338 Megace, 778
Lufyllin-GG Elixir, 1338 Malarone Pediatric, 1338 megestrol, 778, 53, 79
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MEGLITINIDES, 40 methoxypolyethylene glycol- Midol Menstrual Headache, 1339
epoetin beta, 1322, 25 Midol PM, 424Mellaril, 1162 O

methylaminolevulinate, 53 Midol Pre-Menstrual Syndrome,Mellaril-S, 1162 Mmethyldopa, 804, 47. See also 1339meloxicam, 779, 88, 90
Color Insert. Midol Teen Formula, 1339melphalan, 781, 52 P

methylergonovine, 806 Midrin, 1339memantine, 783, 24 RMethylin, 808 Mifeprex, 825Menactra, 1385, 1388
Methylin ER, 808 mifepristone, 825Menadol, 654 E
methylphenidate, 808, 1325, 74 Migergot Suppositories, 1339Menaval, 507 HmethylPREDNISolone, 350, 31, miglitol, 827, 39Meni-D, 775

62, 76. See also Color Insert. miglustat, 1283Meningococcal polysaccharide E
metipranolol, 1351, 68 Migranal, 493diphtheria toxoid conjugate Nmetoclopramide, 810, 42. See Miles Nervine, 424vaccine, 1385, 1388

also Color Insert. ymilk thistle, 1313Menostar, 507 S
metolazone, 812, 47, 78 milrinone, 828, 12. See alsoMentax, 181 I�Metoprol, 814 Color Insert.meperidine, 784, 1373, 12, 92.
metoprolol, 814, 12, 26, 47, Miltown, 1282See also Color Insert. V

68. See also Color Insert. MINERALS/ELECTROLYTES/PH MODIFI-Mephyton, 982 EMetric 21, 817 ERS, 84meprobamate, 1282, 27. See
MetroCream, 817 Mini-Gamulin R, 1060also Color Insert.
MetroGel, 817 �Minims, 1353Mepron, 201
MetroGel-Vaginal, 817 �Minims Homatropine, 1353 IMeridia, 1106
Metro IV, 817 �Minims Phenylephrine, 1355meropenem, 787, 1326, 49. See N
MetroLotion, 817 �Minims Tetracaine, 1349also Color Insert.
metronidazole, 817, 49, 65. See �Minims Tropicamide, 1354 DMerrem, 787, 1326

also Color Insert. Minipress, 1003mesalamine, 789 EMetryl, 817 Minitran, 892
�M-Eslon, 843

Mevacor, 629 Minocin, 1155 Xmesna, 791
yMexican Valerian, 1317 minocycline, 1155, 49. See alsoMesnex, 791

mexiletine, 819, 29 Color Insert.Mestinon, 1037
Mexitil, 819 minoxidil (systemic), 1284, 47

�Mestinon SR, 1037
Miacalcin, 254 �Miocarpine, 1352

Mestinon Timespan, 1037
micafungin, 821, 1326, 43. See Mio-Rel, 915

mestranol/norethindrone, 336,
also Color Insert. MiraLax, 991

80
Micardis, 177 Mirapex, 1000

METABOLIC INHIBITORS, 60
Micardis HCT 40/12.5, 1338 Mircera, 1322

Metadate CD, 808 Micardis HCT 80/12.5, 1338 Mircette, 336, 1339
Metadate ER, 808 Micardis HCT 80/25, 1338 Mirena, 337

�Metaderm, 357 miconazole, 181, 184, 43 mirtazapine, 830, 37. See also
Metaglip 2.5/250, 1338

�Micozole, 181 Color Insert.
Metaglip 2.5/500, 1338 MICRhoGAM, 1060 misoprostol, 832, 65
Metaglip 5/500, 1338 Microgestin Fe 1/20, 336, 1339 MitoExtra, 833
Metamucil, 1035 Microgestin Fe 1.5/30, 1339 mitomycin, 833, 52
metaproterenol, 1283, 30, 71 Micro-K, 996 mitoxantrone, 835, 13, 52. See
metaxalone, 792, 95. See also Micro-K ExtenCaps, 996 also Color Insert.

Color Insert. Micro-LS, 996 �Mitran, 298
metformin, 793, 39 Micronase, 648 Mitrolan, 1289
methadone, 795, 1372, 12, 92. microNefrin, 480 Mivacron, 1328

See also Color Insert. Micronor, 337 mivacurium, 1328
Methadose, 795 Microzide, 434 M-M-R II, 1383, 1388
Methergine, 806 �Midamor, 432 Mobic, 779
methimazole, 798 midazolam, 822, 12, 27, 93. Mobidin, 1087
methocarbamol, 799, 95. See See also Color Insert. modafinil, 837, 74

also Color Insert. Midol Maximum Strength Cramp Modane, 223
methotrexate, 801, 12–13, 52, Formula, 654 Modane Bulk, 1035

62, 81. See also Color Insert. Midol Menstrual Complete, 1339 Modane Soft, 442

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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�Modecate Concentrate, 568 �Multipax, 644 Naphcon-A Ophthalmic Solution,
mupirocin, 847, 49Modicon, 336, 1339 1339O
Murine Plus, 1355�Moduret, 1339 Naprelan, 864M Murine Solution, 1351moexipril, 170, 47 Napron X, 864
Murocel, 1351Moisture Drops, 1351 Naprosyn, 864P
Murocoll-2 Ophthalmic Solution,MOM, 766 �Naprosyn-E, 864R 1339mometasone, 343, 347, 358, �Naprosyn-SR, 864
muromonab-CD3, 849, 811326, 31, 76 naproxen, 864, 59, 88, 90. SeeE
Mutamycin, 833Monistat-1, 184 also Color Insert.

H Myambutol, 517Monistat-3, 184 naratriptan, 866, 99
Mycamine, 821, 1326Monistat-7, 184 Narcan, 862E
Mycelex-3, 184Monistat-Derm, 181 Nardil, 839

N Mycelex-7, 184�Monitan, 105 Naropin, 478
Mycobutin, 1065MONOAMINE OXIDASE (MAO) Nasacort AQ, 347S
mycophenolate mofetil, 850, 81INHIBITORS, 838, 37 Nasahist B, 1273
mycophenolic acid, 850, 81I MONOAMINE OXIDASE TYPE B INHIBI- NasalCrom, 773
Mycostatin, 181, 184, 899TORS, 54 Nasarel, 347V Mydfrin, 1355monobasic potassium and sodi- Nasatab LA, 1339
Mydriacyl, 1354E um phosphates, 85 Nascobal, 1233
Mydriafair, 1354monobasic potassium phos- Nasonex, 347
Myfortic, 850phate, 1289, 85 Natacyn, 1351

�Mylanta, 765MONOCLONAL ANTIBODIES, 31, 52 natalizumab, 1326I
Mylanta AR, 623Monocor, 226 natamycin, 1351N Mylanta Gas, 1110Monodox, 1155 nateglinide, 868, 40

�Mylanta Lozenges, 256Mono-Gesic, 1087 Natrecor, 873D
Mylanta Maximum Strength Liq-Monoket, 707 �Natulan, 1010E uid, 1339MonoNessa, 336 Naturacil Caramels, 1035
Mylanta Natural Fiber Supplement,Monopril, 170 NATURAL/HERBAL PRODUCTS, 86X

1035Monopril-HCT 10/12.5, 1339 �Natural Source Fibre Laxative, 1035
Mylanta Regular Strength Liquid,Monopril-HCT 20/12.5, 1339 Nature’s Tears, 1351

1339montelukast, 841, 1326, 71 Navelbine, 1231
Mylanta Supreme Liquid, 1339moricizine, 1284, 29 �Naxen, 864
Mylanta Ultimate Strength Chewa-Morizicine, 1327 Nebcin, 140

bles, 1339morphine, 843, 1372–1374, nebivolol, 1323, 47
Mylanta Ultimate Strength Liquid,12–13, 92. See also Color In- NebuPent, 964

1339sert. Necon 0.5/35, 336
Myleran, 245�Morphine H.P, 843 Necon 1/35, 336
Mylicon, 1110morphine sulfate, 13 Necon 1/50, 336
Mylocel, 1281�Morphitec, 843 Necon 7/7/7, 337
Mylotarg, 1280�M.O.S, 843 Necon 10/11, 336
Myolin, 915�M.O.S.-S.R, 843 nedocromil, 773, 1354, 31
Myotrol, 915Motofen, 427, 1339 nefazodone, 869, 37

Motrin, 654 nelfinavir, 1285, 60
Motrin Children’s Cold Suspen- Nembutal, 1287

Nsion, 1339 Neo-Diaral, 756
Motrin Drops, 654 nabumetone, 855, 62, 90 �Neo-DM, 403
Motrin IB, 654 nadolol, 856, 26, 47, 68 Neo-Fer, 700
Motrin Junior Strength, 654 �Nadostine, 181, 899 Neo-Fradin, 140
Motrin Migraine Pain, 654 nafarelin, 858, 79 �Neo-K, 996

ymountain snuff, 1297 Nafazair, 1355 neomycin, 140, 49
ymountain tobacco, 1297 nafcillin, 961, 49. See also Color Neopap, 107

Moxatag, 1325 Insert. Neoral, 364
moxifloxacin, 557, 1326, 1350, naftifine, 181, 43 Neosar, 361

49. See also Color Insert. Naftin, 181 Neosporin + Pain Relief Antibiot-
M-Oxy, 926 nalbuphine, 860, 1373, 12, 92. ic Topical Cream, 1339
MS, 843 See also Color Insert. Neosporin + Pain Relief Antibiot-
MS Contin, 843 Naldecon Senior EX, 610 ic Topical Ointment, 1339
MSIR, 843 naloxone, 862. See also Color Neosporin Antibiotic Topical

�MSIR, 843 Insert. Ointment, 1339
MSO4, 843 Namenda, 783 Neosporin G.U. Irrigant, 1339
Mucinex, 610 nandrolone decanoate, 25, 80 Neosporin Ophthalmic Solution,
Mucinex D, 1339 naphazoline, 1355 1339
Mucinex DM, 1339 Naphcon, 1355 Neosporin Topical Cream, 1339
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Cneostigmine, 871 nilotinib, 1323, 52 norethindrone, 337, 80

nepafenac, 1355, 90 Nilstat, 899 norethindrone/ethinyl acetate, O
Nephro-Calci, 256 nilutamide, 887, 52 337, 80 M�Nephro-Fer, 700 nimodipine, 888, 73 Norflex, 915, 13
Nephron, 480 Nimotop, 888 norfloxacin, 557, 1350, 13, 49. P
nesiritide, 873, 12. See also Col- Niravam, 131 See also Color Insert. Ror Insert. nisoldipine, 889, 1325, 47, 73 Norfranil, 666
Nestrex, 1039 nitazoxanide, 1285 Norgesic, 1340 E
Neulasta, 954 NITRATES, 26 Norgesic Forte, 1340

HNeumega, 912 Nitrek, 892 norgestimate/ethinyl estradiol,
Neupogen, 546 Nitro-Bid, 892 80 E
Neupro, 1084 Nitro-Bid IV, 892 norgestrel, 80. See also ethinyl

NNeurontin, 591 Nitrocot, 892 estradiod/norgestrel
Neut, 1114 Nitrodisc, 892 Norinyl 1/35, 1340 S
Neutra-Phos, 994 Nitro-Dur, 892. See also Color In- Norinyl 1/50, 1340

INeutra-Phos-K, 1289 sert. Norinyl 1+ 35, 336
Neutrexin, 1328 nitrofurantoin, 890, 49. See Norinyl 1+50, 336 V
Nevanac, 1355 also Color Insert. Noritate, 817

Enevirapine, 875, 60 Nitrogard, 892 normal human serum albumin,
Nexavar, 1327 �Nitrogard SR, 892 118
Nexium, 505, 1325–1326 nitroglycerin, 892, 13, 26. See Noroxin, 557
Nia-Bid, 877 also Color Insert. Norpace, 430 I
Niac, 877 NitroglynE-R, 892 Norpace CR, 430 N
Niacels, 877 Nitrol, 892 Norpramin, 391
niacin, 877, 84, 100 Nitrolingual, 892 Nor-Q D, 337 D
niacinamide, 877, 84, 100 Nitrong, 892 Nortrel 0.5/35, 336, 1340 Eniacin extended-re- Nitro-par, 892 Nortrel 1/35, 336, 1340

lease/simvastatin, 1325 Nitropress, 895 Nortrel 7/7/7, 337, 1340 X
Niacor, 877 nitroprusside, 895, 13, 47. See nortriptyline, 897, 37. See also
Niaspan, 877 also Color Insert. Color Insert.
niCARdipine, 879, 26, 47, 73. NitroQuick, 892 Norvasc, 151

See also Color Insert. Nitrostat, 892 Norvir, 1073
Nico-400, 877 Nitro-Time, 892 Norzine, 1293
Nicobid, 877 Nix, 970 �Novamedopa, 804
Nicoderm CQ, 881 nizatidine, 623, 65 �Novamoxin, 153
Nicolar, 877 Nizoral, 181, 713 Novantrone, 835
Nicorette, 881 Nizoral A-D, 181 �Nova Rectal, 1287
nicotinamide, 877 �Nolvadex-D, 1138 �Novasen, 1087
NICOTINE, 881 Non-Drowsy Allergy Relief for Kids, �Novo-Alprazol, 131

chewing gum, 881 760 �Novo-Ampicillin, 164
inhaler, 881 NON-NUCLEOSIDE REVERSE TRANSCRIP- �Novo-Atenolol, 197
lozenge, 881 TASE INHIBITORS, 60 �Novo-AZT, 1253
nasal spray, 881 NONOPIOID ANALGESICS, 87 �Novobetamet, 357
transdermal, 881 NONSTEROIDAL ANTI-INFLAMMATORY �Novo-Carbamaz, 263

Nicotinex, 877 AGENTS, 1354, 15, 88–89 �Novo-Chlorhydrate, 296
nicotinic acid, 877 OPHTHALMIC, 90 �Novo-Chlorpromazine, 301
Nicotrol Inhaler, 881 No Pain-HP, 261 �Novo-Cimetine, 623
Nicotrol NS, 881 Norco, 637 �Novo-Clopate, 325

�Nidagel, 817 Norco 5/325, 1339 �Novo-Cloxin, 961
Nifedical XL, 884 Norco 7.5/325, 1339 �Novo-Diltazem, 418
NIFEdipine, 884, 26, 47, 73. Norco 10/325, 1339 �Novodipam, 404

See also Color Insert. Nordette, 1339 �Novodipiradol, 428
Niferex, 701 Nordette-28, 336 �Novo-Divalproex, 1212
Niferex-150 Forte, 1339 Norditropin, 607 �Novodoxylin, 1155
Nighttime Sleep Aid, 424 Norethin 1/35E, 336 �Novo-Famotidine, 623
Nilandron, 887 Norethin 1/50M, 336 �Novoferrogluc, 700

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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�Novoferrosulfa, 700 NPH insulin (isophane insulin O
suspension), 683, 1380, 40,�Novoflupam, 571O Obi-Nix, 1288
80�Novo-Flurazine, 1295 OBY-CAP, 1288M NPH/regular insulin mixtures,�Novo-Flurprofen, 1279 OCL, 992
678, 1380, 40, 80�Novofolacid, 574P Octamide, 810

NSAIDS, 62. See also NONSTEROI-�Novofumar, 700 Octamide-PFS, 810R DAL ANTI-INFLAMMATORY�Novo-Gesic, 107 Octostim, 396
AGENTS.�Novo-Hydrazide, 434E octreotide, 901, 1326, 41, 80

�Nu-Alpraz, 131�Novohydrocort, 358 Ocu-Carpine, 1352H �Nu-Amoxi, 153�Novohydroxyzin, 644 Ocu-Chlor, 1350
�Nu-Ampi, 164�Novo-Hylazin, 633E OcuClear, 1355

Nubain, 860, 1373�Novo-Levofloxacin, 557 Ocufen, 1354N �Nu-Cal, 256Novolin 70/30, 678 Ocuflox, 1350
�Nu-Cephalex, 279S �Novolin ge NPH, 683 OCULAR DECONGES-
�Nu-Cimet, 623Novolin N, 683, 1380 TANTS/VASOCONSTRICTORS, 1355I NUCLEOSIDE REVERSE TRANSCRIPTASENovolin R, 681, 1380 Ocu-Mycin, 1350

INHIBITORS, 60V Novolog, 670, 1380 Ocu-Pentolate, 1353
�Nu-Cloxi, 961

NovoLog Mix 70/30, 678 Ocu-Phrin, 1355E �Nu-Cotrimox, 1205
Ocusert Pilo, 1352�Novo-Lorazem, 762

�Nu-Cotrimox DS, 1205
Ocu-Sul, 1350�Novo-Medrone, 776

Nu-Diltiaz, 418
Ocusulf, 1350�Novo-Metformin, 793

�Nu-Divalproex, 1212I
Ocu-Tropic, 1354�Novo-Methacin, 674

�Nu-Doxycycline, 1155
Ocu-Tropine, 1353N �Novo-metoprol, 814 �Nu-Famotidine, 623
Ocu-Zoline, 1355�Novo-Minocycline, 1155 �Nu-Flurbiprofen, 1279D ofloxacin, 558, 1350, 49�Novo-Naprox, 864 �Nu-Furosemide, 587
Ogen, 512E �Novo-Naprox Sodium DS, 864 �Nu-Hydro, 434
Ogestrel, 1340�Novo-Niacin, 877 Nu-Ibuprofen, 654X Ogestrel 28, 336�Novonidazol, 817 �Nu-Indo, 674
ointment, 892�Novo-Nifedin, 884 Nu-Iron, 701
olanzapine, 902, 58. See also�Novo-Nizatidine, 623 NuLev, 646

Color Insert.�Novo-Norfloxacin, 557 �Nu-Loraz, 762
olmesartan, 177, 47�Novopentobarb, 1287 NuLytely, 992, 1340
olopatadine, 1349, 45�Novo-Pen-VK, 958 �Nu-Medopa, 804
olsalazine, 905�Nu-Naprox, 864�Novo-Peridol, 613
Olux, 357�Nu-Nifed, 884�Novo-Pheniram, 300
Olux-E, 357�Nu-Pen-VK, 958�Novo-Pindol, 1288
omalizumab, 906, 31�Nu-Pirox, 989�Novo-Pirocam, 989
omega-3-acid ethyl esters, 907Nuprin, 654�Novopoxide, 298
omega-3 acid ethyl esters, 84�Nu-Ranitidine, 623�Novopramine, 666
omeprazole, 908, 65Nu-Selegiline, 1098�Novopranol, 1027
Omnaris, 347, 1326Nu-Tears, 1351�Novo-Profen, 654
Omnicef, 286Nu-Tears II, 1351�Novo-Ranitidine, 623 Omnipen, 164Nutracort, 358�Novo-Ridazine, 1162 OMS Concentrate, 843Nutra Tear, 1351

�Novo-rythro, 498 Oncaspar, 952�Nu-Triazo, 1202
�Novo-Salmol, 120 Oncovin, 1229Nutropin, 607
�Novo-Selegiline, 1098 ondansetron, 910, 42. See alsoNutropin AQ, 607
�Novosemide, 587 Color Insert.NuvaRing, 337, 1340
�Novosorbide, 707 Onxol, 935�Nu-Verap, 1224
�Novospiroton, 432 Ony-Clear, 181�Nyaderm, 181
�Novo-Sundac, 1128 Opana, 929, 1372Nydrazid, 705
�Novo-Tamoxifen, 1138 Opana ER, 929Nyquil Children’s Liquid, 1340
�Novo-Theophyl SR, 232 Opcon-A Ophthalmic Solution,Nyquil Cold & Flu Liquicaps,
�Novo-Timol, 1179 13401340
�Novo-Tolmetin, 1294 Ophthalgan, 1355Nyquil Cold & Flu Liquid, 1340
�Novo-Trimel, 1205 Ophthetic, 1349Nyquil Cough Liquid, 1340
�Novo-Trimel DS, 1205 Ophthochlor, 1350Nyquil D Liquid, 1340
�Novo-Triolam, 1202 �Ophtho-Chloram, 1350Nyquil Sinus Liquicaps, 1340
�Novotriptyn, 149 OPIOID AGONISTS, 92nystatin, 181, 184, 899, 43
�Novo-Veramil, 1224 OPIOID AGONISTS/ANTAGONISTS, 92Nystex, 899
�Novoxapam, 921 OPIOID ANALGESICS, 90Nystop, 181

Noxafil, 993 Nytol, 424 oprelvekin, 912
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�Opticrom, 1354 �Ovol-40, 1110 Pancrease MT 4, 943, 1341
oxacillin, 961, 49. See also Col-Opticyl, 1354 Pancrease MT 10, 943, 1341 O

or Insert.Optigene 3, 1355 Pancrease MT 16, 943, 1341 Moxaliplatin, 917, 53OptiPranolol, 1351 Pancrease MT 20, 943, 1341
oxaprozin, 919, 62, 90. SeeOptivar, 1349 Pancrebarb MS-8, 943 P

also Color Insert.Orabase-HCA, 358 pancrelipase, 943 Roxazepam, 921, 27, 93. See alsoOracea, 1155 pancuronium, 945, 12. See also
Color Insert.Oracit, 1118 Color Insert. E

oxcarbazepine, 922, 1327, 35Oramorph SR, 843 Pandel, 358 Hoxiconazole, 181, 43Oraphen-PD, 107 panitumumab, 947, 1327
Oxistat, 181Orapred, 350 Panixine, 279 E
OXYBUTYNIN, 924, 32. See alsoOrazinc, 1256 Panretin, 1269 NColor Insert.Oretic, 434 �Pantoloc, 948

oral, 924Orfro, 915 pantoprazole, 948, 1325, 65. S
transdermal, 924Organidin NR, 610 See also Color Insert.

Oxycet, 926 Iorlistat, 913, 1325, 101 Paracaine, 1349
�Oxycodan, 926Ornex, 1340 paracetamol, 107 Voxycodone, 926, 1372, 92. See�OrnexDM, 403 Paraflex, 305also Color Insert. EOrnex Maximum Strength, 1340 Parafon Forte DSC, 305oxycodone/acetaminophen, 926orphenadrine, 915, 95. See also Paralube, 1351oxycodone/aspirin, 926Color Insert. Paraplatin, 265oxycodone compound, 12Orphenate, 915 I

�Paraplatin-AQ, 265Oxycontin, 926Orphengesic, 1340
Parcopa, 743 NOxyFAST, 926Orphengesic forte, 1340
Parcopa 10/100, 1341OxyIR, 926Ortho-Cept, 336, 1340 DParcopa 25/100, 1341oxymetazoline, 1355Orthoclone OKT3, 849
Parcopa 25/250, 1341 Eoxymorphone, 929, 1372, 12,Ortho/CS, 1271
parenteral), 1292. See also Color Insert.Ortho-Cyclen, 336, 1340 Xparicalcitol, 1236, 100oxytocin, 931, 80. See also ColorOrtho-Est, 512

�Pariet, 1051Insert.Ortho Evra, 337
Parlodel, 1272Oxytrol, 924Ortho-Evra, 1340
Parnate, 839Oysco, 256Ortho-Novum 1/35, 336, 1340
paroxetine, 1325, 1327. SeeOyst-Cal, 256Ortho-Novum 1/50, 336, 1340

also Color Insert.Oystercal, 256Ortho-Novum 7/7/7, 337
paroxetine hydrochloride, 949,Ortho-Novum 7/7/7–28, 1340

27, 37Ortho-Novum 10/11, 336
paroxetine mesylate, 950, 27,POrtho-Novum 10/11–28, 1340

37Ortho-Prefest, 1340 Pacerone, 145
Patanol, 1349Ortho Tri-Cyclen, 337, 1340 yPacific Valerian, 1317

�Paveral, 330Ortho Tri-Cyclen Lo, 337, 1340 paclitaxel, 935, 53
Pavulon, 945Orudis, 714 paclitaxel protein-bound parti-
Paxil, 949�Orudis-E, 714 cles (albumin-bound), 935
Paxil CR, 949Orudis KT, 714 Pain Doctor, 261
PCE, 498�Orudis-SR, 714 Pain-X, 261
PediaCare Allergy Formula, 300Oruvail, 714 �Palafer, 700
PediaCare Children’s Fever, 654Os-Cal, 256 palifermin, 938
Pediacare Children’s Multisymp-oseltamivir, 916, 66 paliperidone, 939, 58

tom Cold Liquid, 1341Osmitrol, 770 yPalmier Nain, 1315
Pediacare Children’s NightRestOSMOTIC DIURETICS, 78 palonosetron, 941, 1327, 42

Multi-Symptom Cold Liquid,OSMOTICS, 1355, 83 Pamelor, 897
1341�Ostoforte, 1236 pamidronate, 942, 70

PediaCare Infants’ DecongestantOvcon 35, 336 Pamprin Cramp Caplets, 1341
Drops, 1033Ovcon 50, 336 Pamprin Multi-Symptom, 1341

Pediapred, 350Ovcon-35, 1341 Panadol, 107
Pediatric Nasal Decongestant, 1033Ovcon-50, 1341 Pancoate, 943

�Ovol, 1110 Pancrease, 943 Pediazole Suspension, 1341

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C PediCare Infant’s Long Acting Perforomist, 577 Phrenilin with Caffeine and Co-

Cough Drops, 403 deine, 1341pergolide, 1328. See also ColorO
PedvaxHIB, 1383 �Phyllocontin, 232Insert.M pegaptanib, 1285 yphytoestrogen, 1298, 1300Periactin, 367. See also Color In-
pegaspargase, 952, 52 phytonadione, 982, 100. Seesert.P
Pegasys, 688 also Color Insert.Peri-Colace, 1341R pegfilgrastim, 954 Pilocar, 1352�Peridol, 613
peginterferon alpha-2a, 688 pilocarpine, 1352perindopril, 170, 47. See alsoE
peginterferon alpha-2b, 688 pilocarpine (oral), 984Color Insert.H Pegintron, 688 Pilopine, 1352Periostat, 1155
PEG- l -asparaginase, 952 Piloptic, 1352PERIPHERALLY ACTING ANTIADRENERG-E
Peglyte, 992 Pilostat, 1352ICS, 47N pemetrexed, 955, 52 Pima, 694Permapen, 958
pemirolast, 1354 pimecrolimus, 985, 81Permax, 1328S
pemoline, 1328 pindolol, 1288, 47, 68permethrin, 970I Penbritin, 164 Pink Bismuth, 225Persantine, 428
penbutolol, 47, 68 pioglitazone, 986, 40Persantine IV, 428V
penciclovir, 957, 66 piperacillin, 49. See also Color�Pertofrane, 391E Penecort, 358 Insert.Pertussin Cough Suppressant, 403
penicillamine, 1286, 62 piperacillin/tazobactam, 987,Pertussin CS, 403

�Penicilline V, 958 49. See also Color Insert.Pertussin ES, 403
penicillin G, 958, 49. See also piperazine estrone sulfate, 512I pethidine, 784

Color Insert. pirbuterol, 30, 71Pexeva, 950, 1325, 1327N PENICILLINS, PENICILLINASE piroxicam, 989, 62, 90. See alsoPfizerpen, 958
RESISTANT, 961 Color Insert.D Pharma-Cort, 358

PENICILLINS, 958, 49 Pitocin, 931, 13Phazyme, 1110E penicillin V, 958, 49 Pitressin, 1220, 13Phenadoz, 1017
Penlac, 181 �Pitrex, 181X �Phenazo, 971

�Pentacarinat, 964 Plan B, 337phenazopyridine, 971, 88
Pentam 300, 964 Plaquenil, 642

phenelzine, 839, 37
pentamidine, 964. See also Color Plasbumin, 118

Phenergan, 1017
Insert. PLATELET ADHESION INHIBITORS, 55

Phenetron, 300
�Pentamycetin, 1350 PLATELET AGGREGATION INHIBITORS,

phenobarbital, 972, 35, 93. SeePentasa, 789 55
also Color Insert.Pentazine, 1017 �Platinol, 310

PHENOTHIAZINES, 42, 58pentazocine, 966, 1373, 12, Platinol-AQ, 310
Phentercot, 128892. See also Color Insert. Plavix, 324
phentermine, 1288, 101pentetate calcium trisodium, Plenaxis, 1267
phentolamine, 9751286 Plendil, 530
Phentride, 1288pentetate zinc trisodium, 1287 Pletal, 309, 1326
phenylalanine mustard, 781pentobarbital, 1287, 35. See �PMS-ASA, 1087
phenylephrine, 1355. See alsoalso Color Insert. �PMS-Bismuth Subsalicylate, 225

Color Insert.Pentolair, 1353 �PMS-Cephalexin, 279
Phenytek, 976pentoxifylline, 969 �PMS-Chloral Hydrate, 296
phenytoin, 976, 29, 35. See alsoPepcid, 623 �PMS-Cimetidine, 623

Color Insert.Pepcid AC, 623 PMS-Cyproheptadine, 367
Pheryl-E, 1240Pepcid AC Acid Controller, 623 �PMS Dexamethasone, 1352
Phillips Liqui-Gels, 442Pepcid Complete, 1341 �PMS-Diazepam, 404
Phillips Magnesia Tablets, 766Pepcid RPD, 623 �PMS-Dicitrate, 1118
Phillips Milk of Magnesia, 766Peptic Relief, 225 �PMS-Dimenhydrinate, 420

�PHL-Divalproex, 1212Pepto-Bismol, 225 �PMS-Divalproex, 1212
�PHL-Doxycycline, 1155Pepto Diarrhea Control, 756 �PMS-Doxycycline, 1155
�PHL-Hydrochlorothiazide, 434Percocet, 926 �PMS Egozinc, 1256
�PHL-Nizatidine, 623Percocet 2.5/325, 1341 �PMS Ferrous Sulfate, 700
�PHL-Ranitidine, 623Percocet 5/325, 1341 �PMS-Fluphenazine, 568
�PHL-Valproic Acid, 1212Percocet 7.5/325, 1341 �PMS-Furosemide, 587

PhosLo, 256Percocet 7.5/500, 1341 �PMS Haloperidol, 613
phosphate/biphosphate, 980,Percocet 10/325, 1341 �PMS-Hydrochlorothiazide, 434

83Percocet 10/650, 1341 PMS Hydromorphone, 640
phosphate supplements, 85Percodan, 926, 1341 �PMS Isoniazid, 705
Phospholine Iodide, 1352Percogesic, 1341 �PMS-Isosorbide, 707
Phrenilin, 247, 1341Percolone, 926 �PMS Lindane, 751

Perdiem, 1035 Phrenilin Forte, 247, 1341 �PMS-Methylphenidate, 808
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�PMS-Minocycline, 1155 potassium chloride, 996, 13, Prevalite, 306
85. See also Color Insert. �Prevex, 357�PMS-Nizatidine, 623 O

potassium chloride/potassium Prevex HC, 358�PMS-Norfloxacin, 558 Mbicarbonate/potassium ci- Previfem, 336�PMS-Nystatin, 899
trate, 996, 85 Prevnar, 1385�PMS-Piroxicam, 989 P

potassium gluconate, 996, 85 Prevpac, 1342�pms Propranolol, 1027 Rpotassium gluconate/potassium Prezista, 381, 1326�PMS Pyrazinamide, 1036
chloride, 996, 85 Prialt, 1252�PMS-Ranitidine, 623 E

potassium gluconate/potassium Priftin, 1291�PMS-Sodium Polystyrene Sulfonate, Hcitrate, 996, 85 Prilosec, 9081119
potassium iodide, 694 Prilosec OTC , 908�PMS-Sulfasalazine, 1126 E
potassium phosphate, 1289. See Primacor, 828�PMS-Theophylline, 232 Nalso Color Insert. Primatene, 480�PMS Thioridazine, 1162
POTASSIUM PHOSPHATES, Primatene Tablets, 1342�PMS-Trifluoperazine, 1295 S

1289, 12, 85 Primaxin, 664�PMS-Trihexyphenidyl, 1295 I�Potassium-Rougier, 996 Primaxin 250 mg I.V. For Injec-�PMS-Valproic Acid, 1212
potassium salts, 85 tion, 1342Pneumococcal 7-valent conju- V

�Potassium Sandoz, 996 Primaxin 500 mg I.V. For Injec-gate vaccine, 1385 EPOTASSIUM-SPARING DIURETICS, 78 tion, 1342Pneumococcal vaccine, polyva-
POTASSIUM SUPPLEMENTS, Primsol, 1203lent, 1389

996, 12. See also Color Insert. Principen, 164�Pneumopent, 964
�Poxi, 298 Prinivil, 170 IPneumovax 23, 1389

pramipexole, 1000, 54. See also Prinzide 10/12.5, 1342Pnu-Imune 23, 1389 N
Color Insert. Prinzide 20/12.5, 1342Podactin, 181

pramlintide, 1001, 12, 40, 80. Prinzide 20/25, 1342 DPODOPHYLLOTOXIN DERIVATIVES, 53
See also Color Insert. Probalan, 1006Polio vaccine, inactivated, 1383 EPramosone Topical �Probanthel, 1290Poliovax, 1383
Cream/Lotion/Ointment, 1341 Pro-Banthine, 1290 Xpolycarbophil, 1289, 41, 83

Prandin, 1058 probenecid, 1006Polycillin, 164
Pravachol, 629 procainamide, 1008, 13, 29.Polycitra Syrup, 1341
pravastatin, 629, 84 See also Color Insert.polyethylene glycol, 991, 83
prazosin, 1003, 47 procaine penicillin G, 958, 49polyethylene glycol/electrolyte,
Precedex, 1277 Pro-Cal-Sof, 442

992, 83
Precose, 104 procarbazine, 1010, 52

Poly-Hist DM Syrup, 1341
Pred ForteF, 1353 Procardia, 884

Polysporin Topical Oint-
Pred Mild, 1353 Procardia XL, 884

ment/Powder, 1341 prednicarbate, 358, 76 Prochieve, 1015
Polytrim Ophthalmic Solution, prednisoLONE, 350, 1353, 31, prochlorperazine, 1012, 42,

1341 62, 76. See also Color Insert. 58. See also Color Insert.
Pontocaine, 1349 predniSONE, 350, 31, 62, 76. Procrit, 487
Portalac, 721 See also Color Insert. Proctocort, 358
Portia, 1341 Prefrin, 1355 Proctofoam-HC Rectal Foam,
Portia-28, 336 pregabalin, 1005, 35 1342
posaconazole, 993, 43 Prelone, 350 �Procytox, 361
Posture, 256 Premarin, 510 �Prodiem, 1035
Potasalan, 996 Premphase, 1341 Prodium, 971
potassium acetate, 996, 85 �Premplus 0.625/2.5, 1341 progesterone, 1015, 80
potassium and sodium phos- �Premplus 0.625/5, 1342 PROGESTINS, 53

phates, 994, 85 Prempro 0.3/1.5, 1342 Prograf, 1134
potassium bicarbonate, 996, 85 Prempro 0.45/1.5, 1342 Pro-Lax, 1035
potassium bicarbon- Prempro 0.625/2.5, 1342 Proleukin, 1268

ate/potassium chloride, 996, Prempro 0.625/5, 1342 Prolixin, 568
85 Premsyn PMS, 1342 Prolixin Decanoate, 568

potassium bicarbon- Prepidil Endocervical Gel, 422 Proloprim, 1203
ate/potassium citrate, 996, �Pressyn, 1220 Promacot, 1017
85 Prevacid, 727 Promet, 1017

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C promethazine, 1017, 42, 45, �Purinol, 128 �Ratio-MPA, 776

ypurple coneflower, 130193. See also Color Insert. �Ratio-Ranitidine, 623O
P-V-Tussin, 1341Prometrium, 1015 �Ratio-Valprox, 1212M Pylera, 1342Pronestyl, 1008 yrattle root, 1298
pyrazinamide, 1036, 63Propacet, 1024 yrattle top, 1298P

yPyrethrum parthenium, 1303propafenone, 1020, 29 yrattleweed, 1298R Pyri, 1039propantheline, 1290, 32, 65. Razadyne, 592
Pyridiate, 971See also Color Insert. Razadyne ER, 592E
Pyridium, 971proparacaine, 1349 Rebetol, 1062

H Pyridium Plus, 971Propecia, 548 Rebetron, 1342
pyridostigmine, 1037Propine, 1356 Rebif, 692E
pyridoxine, 1039, 100propofol, 1022 Reclast, 1259

N pyrimethamine, 1041PROPOXYPHENE, 1024, 92. See Reclipsen, 336
also Color Insert. Reclomide, 810S

propoxyphene/aspirin/caffeine, Recombivax HB, 1384, 1388
QI 1024 yred ginseng, 1308
Q-Naftate, 181propoxyphene hydrochloride, yred sunflower, 1301V
quadravalent human papilloma-1024 Redutemp, 107

virus (types 6, 11, 16, 18)E propoxyphene hydrochlo- Refludan, 733
recombinant vaccine, 98ride/aspirin/caffeine, 1024 Refresh, 1351

Qualaquin, 1047propoxyphene napsylate, 1024 Refresh PM, 1351
Questran, 306propoxyphene napsy- Regitine, 975I
Questran Light, 306late/acetaminophen, 1024 Reglan, 810N quetiapine, 1043, 1327, 58. Seepropoxyphene napsy- Regonol, 1037

also Color Insert.late/aspirin, 1024 Regranex, 1271D
Quibron-T, 232Propoxyphene with APAP, 1024 regular insulin (insulin injec-E quinapril, 170, 47. See also Col-propranolol, 1026, 1327, 12, tion), 40, 1380

or Insert.26, 29, 47, 68, 99. See also Regulax-SS, 442X
Quinaretic 10/12.5, 1342Color Insert. �Regulex, 442
Quinaretic 20/12.5, 1342propylthiouracil, 1030 Reguloid Natural, 1035
Quinaretic 20/25, 1342�Propyl-Thyracil, 1030 Relafen, 855
QUINIDINE, 1045Proquin XR, 557 Relaxazone, 305

gluconate, 1045, 29Prorex, 1017 Relenza, 1251
sulfate, 1045, 29Proscar, 548 Reliable Gentle Laxative, 223

quinine, 1047PROSTAGLANDIN AGONIST, 1355 Relpax, 470
quinupristin/dalfopristin, 1049,Prostigmin, 871 Remeron, 830

49Prostin E Vaginal Suppository, 422 Remeron Soltabs, 830
Quixin, 1350protamine sulfate, 1032. See Remicade, 676
QVAR, 343also Color Insert. Remular, 305

PROTEASE INHIBITORS, 60 Remular-S, 305
Protilase, 943 Renagel, 1106

RProtonix, 948, 1325 �Renedil, 530
Protonix I.V, 948 rabeprazole, 1051, 65 Renese-R, 1342
PROTON-PUMP INHIBITORS, 65 Radiogardase, 1290 yrenshen, 1308
Protopic, 1134 yRadix angelicae gigantis, 1300 Renvela, 1325
Protostat, 817 �Ralivia, 1196 repaglinide, 1058, 40

�Protrin, 1342 raloxifene, 1052, 70 Repan, 247
�Protrin DF, 1342 raltegravir, 1324, 60 Repap CF, 247

Proventil, 120 ramelteon, 1053, 93 Reprexain 2.5/200, 1342
Proventil HFA, 120 ramipril, 170, 47. See also Color Reprexain 5/200, 1342
Provera, 776 Insert. Reprexain 7.5/200, 1342

�Provera Pak, 776 Ranexa, 1054 Reprexain 10/200, 1342
Provigil, 837 Raniclor, 282 Requip, 1081
Prozac, 565, 1326 ranitidine, 623, 65. See also Rescriptor, 1276
Prozac Weekly, 565 Color Insert. Resectisol, 770
prussian blue (insoluble), ranolazine, 1054, 26 Respahist, 1342

1290 Rapamune, 1110, 1327 Respaire-60 SR, 1342
pseudoephedrine, 1033 Raptiva, 1278 Respaire-120 SR, 1342
Psorcon, 357 rasagiline, 1055 Restasis, 1354
psyllium, 1035, 83 rasburicase, 1057 Restoril, 1143, 1327
PTU, 1030 �Ratio-Diltiazem CD, 418 �Resyl, 610
Pulmicort, 343 �Ratio-Doxycycline, 1155 Retavase, 1164

�Pulmophylline, 232 �Ratio-Minocycline, 1155 reteplase, 1164, 97
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CRetrovir, 1253 Ritalin LA, 808 Rodex, 1039

�RO-Dexasone, 1352Revatio, 1108 Ritalin-SR, 808 O
�Rofact, 1066Rev-Eyes, 1349 ritonavir, 1073, 60. See also MRoferon, 1328�Revimine, 448 Color Insert.
�Rogitine, 975Reyataz, 195, 1325 Rituxan, 1075 P

Rolaids Calcium Rich, 256R-Gel, 261 rituximab, 1075, 53 RRolaids Extra Strength Plus GasRheumatrex, 801 �Riva-Minocycline, 1155
Relief Softchews, 1343�Rhinalar, 347 �Rivanase AQ, 347 E

Rolaids Extra Strength Tablets,Rhinocort Aqua, 347 �Riva-Norfloxacin, 558
H1343Rho(D) globulin IV, 98 �Riva-Ranitidine, 623

Rolaids Multi-Symptom Tablets,Rho(D) globulin microdose IM, �Rivasa, 1087 E
134398 rivastigmine, 1077, 24. See also

NRolaids Regular Tablets, 1343Rho(D) IMMUNE GLOBULIN, Color Insert.
Romazicon, 5561060 �Rivotril, 320 S
Rondec DM Drops, 1343Rho(D) immune globulin IV, rizatriptan, 1079, 99
Rondec DM Syrup, 1343 I1060 RMS, 843
Rondec Oral Drops, 1343Rho(D) immune globulin mi- �Robaxacet, 1342 VRondec Syrup, 1343crodose IM, IV, 1060 �Robaxacet-8, 1342
ropinirole, 1081, 54 ERho(D) immune globulin mi- �Robaxacet Extra Strength, 1342
ropivacaine, 478crodose IM, 1060 Robaxin, 799
rosiglitazone, 1082, 40Rho(D) immune globulin stan- �Robidex, 403

yRosin rose, 1316dard dose IM, 1060, 98 �Robidrine, 1033 I
rosuvastatin, 629, 84�Rhodis, 714 Robinul, 603 Nrotigotine transdermal system,RhoGAM, 1060 Robinul-Forte, 603

1084, 54Rhophylac, 1060 Robitussin, 610 D
�Roubac, 1205rHu GM-CSF (recombinant human Robitussin Cold & Congestion ERowasa, 789granulocyte/macrophage colony- Tablets, 1342

Roxanol, 843stimulating factor), 1093 Robitussin Cough, Cold & Flu X
Roxanol Rescudose, 843Rhulicort, 358 Nighttime Liquid, 1343
Roxanol-T, 843ribavirin, 1062, 66 Robitussin Cough & Allergy Liq-
Roxicet, 926, 1343riboflavin, 1291, 100 uid, 1342
Roxicet 5/500, 1343RidaPainHP, 261 Robitussin Cough & Cold CF Liq-
Roxicet Oral Solution, 1343Ridenol, 107 uid, 1342
Roxicodone, 926RID Maximum Strength Shampoo, Robitussin Cough & Cold Long-
Roxilox, 9261342 Acting Liquid, 1342
Roychlor, 996rifabutin, 1065 Robitussin Cough & Cold Pediat-
Rozerem, 1053Rifadin, 1066 ric Drops, 1342
Rubex, 454Rifamate, 1342 Robitussin Cough & Congestion
Rubramin PC, 1233rifampin, 1066, 63. See also Liquid, 1343

yrudbeckia, 1301
Color Insert. Robitussin Cough Calmers, 403

Rulox, 765
rifapentine, 1291, 63 Robitussin CoughGels, 403

Rum-K, 996
Rifater, 1342 Robitussin-DM Cough Liquid,

Ru-Tuss DM Syrup, 1343
rifaximin, 1068, 49 1343

Rynatan, 1343
Rimactane, 1066 Robitussin Maximum Strength

Rynatan Pediatric Suspension,
rimexolone, 1353, 76 Cough Suppressant, 403

1343
Riomet, 793 Robitussin Nighttime Cough &

Rynatuss, 1343
Riopan Plus, 765 Cold Liquid, 1343

�Rythmodan, 430
�Riopan Plus Double Strength, 765 Robitussin Nighttime Pediatric

�Rythmodan-LA, 430
�Riphenidate, 808 Cough & Cold Liquid, 1343

Rythmol, 1020
risedronate, 1069, 1325, 70 Robitussin Pediatric, 403
Risperdal, 1070 Robitussin Pediatric Cough &
Risperdal Consta, 1070 Cold Long-Acting Liquid, 1343

SRisperdal M-TAB, 1070 Robitussin-PE Head & Chest
risperidone, 1070, 58. See also Congestion Liquid, 1343 S-2, 480

Color Insert. Rocaltrol, 1236 ySabal, 1315
Ritalin, 808 Rocephin, 287 ySabal Fructus, 1315

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C

yS-adenosylmethionine, 1314 Senokot, 1101 SKELETAL MUSCLE RELAXANTS, 94
Saizen, 607 Senokot-S, 1343 Skelid, 1293O
Salagen, 984 SenokotXTRA, 1101 Sleep-Eze 3, 424M �Salazopyrin, 1126 Seno Sol-SS, 1343 Sleepwell 2-night, 424
salbutamol, 120 Sensipar, 1274 Slo-Mag, 766P
Salflex, 1087 Sensorcaine, 478 Slo-Niacin, 877R Salgesic, 1087 Septra, 1205, 1343 Slo-Salt, 1116
SALICYLATES, 1087, 88 Septra DS, 1205, 1343 Slow FE, 700E
SALINES, 83 Serax, 921 Slow-K, 996

H ysalisburia adiantifolia, 1306 ySerenoa repens, 1315 SMZ/TMP, 1205
salmeterol, 1090, 30, 71 Serevent, 1090 Snooze Fast, 424E

�Salofalk, 789 Seroquel, 1043, 1327 Soda Mint, 1114
N salsalate, 1087, 59, 88 Seroquel XR, 1043 sodium bicarbonate, 1114, 65,

Salsitab, 1087 Serostim, 607 85. See also Color Insert.S
ySAMe, 1314 Serostim LQ, 607 sodium chloride, 12, 85. See

I ysampson root, 1301 sertaconazole, 1102, 43 also Color Insert.
Sanctura, 1207 sertraline, 1103, 1327, 37. See sodium chloride (IV/oral),V
Sanctura XR, 1207 also Color Insert. 1116

E Sandimmune, 364 Serutan, 1035 sodium citrate and citric acid,
Sandostatin, 901, 1326 Serzone, 869 1118, 85
Sandostatin LAR, 901 sevelamer, 1106, 1325 Sodium Diuril, 434

�Sans-Acne, 498 Shohl’s Solution modified, 1118 sodium ferric gluconate com-I
ySanta Maria, 1303 Siblin, 1035 plex, 701, 25N saquinavir, 1092, 60 sibutramine, 1106 sodium phosphate, 1291, 85

Sarafem, 565 Silace, 442 sodium polystyrene sulfonate,D
sargramostim, 1093 Siladril, 424 1119E �S.A.S, 1126 Silafed Syrup, 1343 sodium salicylate, 1087, 59, 88

ysaw palmetto, 1315 Silapap, 107 Sodium Sulamyd, 1350X
ySaw Palmetto Berry, 1315 sildenafil, 1108, 1327 Soflax, 442

Scabene, 751 Silfedrine, 1033 Solage Topical Liquid, 1344
scopolamine, 1096, 1353, 32, Silphen, 424 Solaraze, 408

42. See also Color Insert. Siltussin DAS, 610 Solarcaine Aloe Extra Burn Relief,
Scot-Tussin Allergy DM, 424 Siltussin SA, 610 746
Scot-Tussin DM Maximum ySilybin, 1313 �Solazine, 1295

Strength Liquid, 1343 ySilymarin, 1313 Solfoton, 972
Scot-tussin Expectorant, 610 Simcor, 1325 Solia, 336
Scot-Tussin Original Liquid, 1343 simethicone, 1109 solifenacin, 1121, 32
Scot-Tussin Senior Liquid, 1343 Simply Cough, 403 Solodyn, 1155

yscurvy root, 1301 Simply Stuffy, 1033 Soltamox, 1138
SD-Deprenyl, 1098 Simron, 700 Solu-Cortef, 350
Seasonale, 337, 1343 Simulect, 215 Solu-Medrol, 350
Seasonique, 337, 1343 simvastatin, 629, 84 Soma, 268
SECOND-GENERATION CEPHALOSPO- Sinemet, 743 Soma Compound, 1344

RINS, 282, 49 Sinemet 10/100, 1344 somatrem (recombinant), 80
Sectral, 105 Sinemet 25/100, 1344 somatropin, 1327
Sedapap, 247, 1343 Sinemet 25/250, 1344 somatropin (recombinant),
SEDATIVE/HYPNOTICS, 92 Sinemet CR, 743 607, 80

�Sedatuss, 403 Sinemet CR 25-100, 1344 Sominex, 424
SELECTIVE ESTROGEN RECEPTOR MOD- Sinemet CR 50-200, 1344 �Somnol, 571

ULATORS, 70 Sine-Off Cough/Cold Medicine, Sonata, 1250
SELECTIVE SEROTONIN REUPTAKE IN- 1344 sorafenib, 1327

HIBITORS (SSRIS), 27, 37 Sine-Off Maximum Strength Non- Sorine, 1122
selegiline, 1098, 54. See also Drowsy Caplets, 1344 �Sotacor, 1122

Color Insert. Sine-Off Sinus/Cold Medicine, sotalol, 1122, 29, 68. See also
selegiline transdermal, 1099, 1344 Color Insert.

37 Sinequan, 452 Span-FF, 700
�Selestoject, 350 Singulair, 841, 1326 �Spasmoban, 410
�Seloken-ZOK, 814 Sinustop, 1033 Spectazole, 181

Selzentry, 772 Sinutab Non-Drying Caplets, 1344 Spectracef, 287
Semprex-D, 1343 Sinutab Sinus Caplets, 1344 Spectro-Caine, 1349
Sena-Gen, 1101 sirolimus, 1110, 1327, 81 Spectro-Chlor, 1350
Senexon, 1101 sitagliptin, 1112, 1327, 39 Spectro-Cyl, 1354
sennosides, 1101, 83 Skelaxin, 792 Spectro-Genta, 1350
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CSpectro-Homatropine, 1353 Sudafed Children’s Cough & Cold Symbyax 12/50, 1344

Symlin, 1001Spectro-Pentolate, 1353 Liquid, 1344 O
Symmetrel, 135Spectro-Sulf, 1350 Sudafed Childrens’s Non-Drowsy, MSYMPATHOMIMETICS, 1356�Spersacarpine, 1352 1033
Synacort, 358�Spersadex, 1352 Sudafed Maximum Strength Sinus P
Synalar, 357�Spersaphrine, 1355 Nighttime, 1344 RSynalgos-DC, 1344Spiriva, 1182, 1327 Sudafed Non-Drowsy Maximum

�Synamol, 357spironolactone, 432, 78 Strength, 1033 E
Synarel, 858Sporanox, 710 Sudafed Non-Drying Sinus Liqui-

H�Syn-Clonazepam, 320Sprintec, 336, 1344 caps, 1344
�Syn-Diltiazem, 418SPS, 1119 Sudafed PE Maximum Strength E

Synercid, 1049ysquawroot, 1298 Nighttime Cold, 1344
NSynercid Powder for Injection,Sronyx, 336 Sudafed PE Multi-Symptom Severe

1344SSKI, 694 Cold, 1344 S
�Synflex, 864Stadol, 249, 1373 Sudafed PE Sinus Headache, 1344
�Synflex DS, 864 IStadol NS, 249 Sudafed Sinus & Allergy, 1344
�Syn-Nadolol, 856Stalevo 50, 1344 Sudafed Sinus & Cold Liquicaps, V
�Syn-Pindolol, 1288Stalevo 100, 1344 1344

Synthroid, 1169 EStalevo 150, 1344 Sudal 12, 1344
Syntocinon, 931Starlix, 868 Sudodrin, 1033
SYSTEMIC, 43, 45�Statex, 843 Sular, 889, 1325

Staticin, 498 sulconazole, 181, 43 I
stavudine, 1292, 60 �Sulcrate, 1124 N
Stelazine, 1295 Sulf, 1350 T

�Stemetil, 1012 sulfacetamide, 1350 DT3, 1169
STERILE BUFFERED ISOTONIC SOLU- Sulfacet-R Topical Lotion, 1344 T3/T4, 1169 E

TIONS/OINTMENTS, 1351 Sulfair, 1350 T4, 1169
Sterapred, 350 Sulfamide, 1350 XTaclonex Ointment, 1344

�Stieprox, 181 sulfasalazine, 1126, 62 tacrine, 1133, 24
Stimate, 396 Sulfatrim, 1205 TACROLIMUS, 1134. See also
STIMULANT LAXATIVES, 83 Sulfatrim DS, 1205 Color Insert.

ySt. John’s wort (Hypericum Perfor- �Sulfex, 1350 oral, IV, 1134, 81
atum), 1316 Sulfolax, 442 topical, 1134, 81

St. Joseph Adult Chewable Aspirin, SULFONYLUREAS, 40 tadalafil, 1137, 1327
1087 sulindac, 1128, 62, 90 Tagamet, 623, 1325

Stool Softener, 442 Sulten, 1350 Tagamet HB, 623
STOOL SOFTENERS, 83 sumatriptan, 1129, 99 yTagara, 1317
Storzolamide, 109 Sumycin, 1155 Talacen, 1344
Strattera, 200 sunitinib, 1131 Talwin, 966, 1373
Streptase, 1164 Sunkist, 1271 Talwin NX, 966, 1344
streptokinase, 1164, 97 SuperChar Aqueous, 1268 Tambocor, 550
streptomycin, 140, 49 �Supeudol, 926 Tamiflu, 916
Striant, 1152 Suprax, 287 �Tamofen, 1138
Strifon Forte DSC, 305 suprofen, 90 �Tamone, 1138
strong iodine solution, 694 Surfak, 442 �Tamoplex, 1138
Sublimaze, 540 Surpass, 256 tamoxifen, 1138, 52
sublingual, 892 Surpass Extra Strength, 256 tamsulosin, 1140
Suboxone N2, 1344 Sus-Phrine, 480 yTanaceti parthenii, 1303
Suboxone N8, 1344 Sustiva, 469 yTang Kuei, 1300
Subutex, 238 Sutent, 1131 yTan Kue Bai Zhi, 1300
succimer, 1292 Syllact, 1035 Tapanol, 107
sucralfate, 1124, 65 Symbicort, 1344 Tapazole, 798
Sucrets Cough Control Formula, Symbyax 3/25, 1344 Tarceva, 495

403 Symbyax 6/25, 1344 Tarka 1/240, 1344
Sudafed, 1033 Symbyax 6/50, 1344 Tarka 2/180, 1345
Sudafed 12 Hour, 1033 Symbyax 12/25, 1344 Tarka 2/240, 1345

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C Tarka 4/240, 1345 terbutaline, 1148, 30, 71. See Thera-Flu Nighttime Severe Hot

also Color Insert. Liquid, 1345Tasigna, 1323O
terconazole, 184, 43 TheraFlu Thin Strips Long ActingTasmar, 1188M �Terfluzine, 1295 Cough, 403Tavist ND, 760
Teril, 263 Theralax, 223TAXOIDS, 53P
teriparatide, 1151, 1327, 80 Theramycin Z, 498Taxol, 935R Terra-Cortril Ophthalmic Suspen- Therevac SB, 442Taxotere, 439

sion, 1345 thiamine, 1160, 100Tazicef, 287E
Terramycin with Polymyxin B THIAZIDE DIURETICS, 47, 78�Tazocin for Injection 2.25 g,H Sulfate Ophthalmic Ointment, THIAZIDE-LIKE DIURETICS, 47, 781345

1345 THIAZOLIDINEDIONES, 40�Tazocin for Injection 3.375 g,E
Tessalon, 217 thiethylperazine, 1293, 421345N Testopel, 1152 thioridazine, 1162, 58. See also�Tazocin for Injection 4.5 g, 1345
TESTOSTERONE, 1152 Color Insert.Taztia XT, 418S

buccal system, mucoadhesive, THIRD-GENERATION CEPHALOSPORINS,3TC, 723I 1152, 80 286, 49Tdap, 1383, 1389
cypionate, 1152, 80 Thorazine, 301, 13. See also ColorT-Diet, 1288V
enanthate, 1152, 80 Insert.Tear Drop, 1351E pellets, 1152, 80 Thor-Prom, 301TearGard, 1351
transdermal, 1152, 80 Thrive, 881Teargen, 1351

Tetanus-diphtheria, 1389 THROMBIN INHIBITORS, 34Tearisol, 1351
Tetanus toxoid, 1383, 1389 THROMBOLYTIC AGENTS, 1164,I Tears Naturale, 1351
Tetcaine, 1349 12Tears Naturale Free, 1351N tetracaine, 1349 THROMBOLYTICS, 95Tears Naturale II, 1351
TETRACYCLIC ANTIDEPRESSANTS, 37 thyroid, 1169, 80D Tears Plus, 1351
TETRACYCLINES, 1155, 49 THYROID PREPARATIONS, 1169Tears Renewed, 1351E tetrahydrozoline, 1355 Thyrolar, 1169

�Tebrazid, 1036
Tetrazine, 1355 ThyroSafe, 694X �Tecnal, 247
Teveten, 177 ThyroShield, 694tegaserod, 1328
Teveten HCT 600/12.5, 1345 tiagabine, 1173, 35. See also

Tegretol, 263, 1326
Teveten HCT 600/25, 1345 Color Insert.

�Tegretol CR, 263
Tev-Tropin, 607 Tiazac, 418

Tegretol-XR, 263
Texacort, 358 ticarcillin, 49. See also Color In-

Tekturna, 126 thalidomide, 1158, 81 sert.
Teldrin, 300 Thalitone, 434 ticarcillin/clavulanate, 1174,
Telechlor, 300 Thalomid, 1158 49. See also Color Insert.
telithromycin, 1141, 49 Theo-24, 232 Ticlid, 1176
telmisartan, 177, 47. See also Theochron, 232 ticlopidine, 1176, 55. See also

Color Insert. theophylline, 232, 15, 71 Color Insert.
temazepam, 1143, 1327, 93. Thera-Flu, Cold & Sore Throat tigecycline, 1177, 49. See also

See also Color Insert. Hot Liquid, 1345 Color Insert.
Temodar, 1292 Thera-Flu, Daytime Cough & Cold Tikosyn, 443
Temovate, 357 Thin Strips, 1345 Tilade, 773
Temovate E, 357 Thera-Flu, Daytime Severe Cold tiludronate, 1293, 70
temozolomide, 1292, 52 Caplets, 1345 Timentin, 1174
Tempra, 107 Thera-Flu, Daytime Warming Re- Timentin for Injection, 1345
temsirolimus, 1324, 52 lief Syrup, 1345 timolol, 1179, 1352, 47, 68,
Tencon, 247 Thera-Flu, Flu & Chest Congestion 99. See also Color Insert.
tenecteplase, 1164, 97 Hot Liquid, 1345 Timoptic, 1352
Ten-K, 996 Thera-Flu, Flu & Sore Throat Hot Timoptic-XE, 1352
tenofovir disoproxil fumarate, Liquid, 1345 Tinactin, 181

1144, 60 Thera-Flu, Flu & Sore Throat Re- Tindamax, 1181
Tenoretic 50, 1345 lief Syrup, 1345 Ting, 181
Tenoretic 100, 1345 Thera-Flu, Nighttime Cough & tinidazole, 1181
Tenormin, 197 Cold Thin Strips, 1345 tinzaparin, 619, 34
Tequin, 1327 Thera-Flu, Nighttime Severe Cold tioconazole, 184, 43
Teramine, 1288 Caplets, 1345 tiotropium, 1182, 1327, 71
Terazol-3, 184 Thera-Flu, Nighttime Warming Tipramine, 666
Terazol-7, 184 Relief Syrup, 1345 tipranavir, 1183, 60
terazosin, 1145, 47. See also Thera-Flu Cold & Cough Hot Liq- yTipton weed, 1316

Color Insert. uid, 1345 tirofiban, 1185, 12, 55. See also
terbinafine, 181, 1147, 1325, Thera-Flu Daytime Severe Cold Color Insert.

43 Hot Liquid, 1345 Tirosint, 1169
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Ctissue plasminogen activator, 1164 Travatan, 1355 trifluridine, 1351

Titralac, 256 �Traveltabs, 420 Triglide, 532 O
Titralac Plus, 1345 travoprost, 1355 Trihexane, 1295 Mtizanidine, 1187. See also Color trazodone, 1200, 37. See also Trihexy, 1295

Insert. Color Insert. trihexyphenidyl, 1295, 32, 54 P
TMP/SMX, 1205 Trazon, 1200 Tri-K, 997 RTMP/SMZ, 1205 Trelstar Depot, 1296 �Trikacide, 817
TNKase, 1164 Trental, 969 trikates (potassium ace- E
TOBI, 140 Trexall, 801 tate/potassium bicarbon-

HTobraDex Ophthalmic Suspen- Triacin-C Cough Syrup, 1345 ate/potassium citrate), 997
sion/Ointment, 1345 Triad, 247 Trileptal, 922, 1327 E

tobramycin, 140, 1351, 49. See �Triadapin, 452 Tri-Levlen, 337, 1345
Nalso Color Insert. �Triaderm, 358 Trilisate, 1087

Tobrex, 1351 Trialodine, 1200 Tri-Luma Topical Cream, 1346 S
tocainide, 29 triamcinolone, 343, 347, 350, TriLyte, 992

ITofranil, 666 358, 1327, 31, 62, 76 trimethoprim, 1203, 49
Tofranil PM, 666 Triaminic Allergy Congestion Soft- trimethoprim/sulfamethoxazole, V
tolcapone, 1188, 54 chews, 1033 1205, 49. See also Color In-

ETolectin, 1294 Triaminic Chest & Nasal Conges- sert.
Tolectin DS, 1294 tion Liquid, 1346 trimetrexate, 1328
tolmetin, 1294, 62, 90 Triaminic Cold & Allergy Liquid, Trimox, 153
tolnaftate, 181, 43 1346 Trimpex, 1203 I
tolterodine, 1189, 32 Triaminic Cough & Sore Throat Tri-Nessa, 337 N

ytonga, 1312 Liquid, 1346 Tri-Norinyl, 337, 1346
Topamax, 1190 Triaminic Day Time Cold & Triostat, 1169 D
Topicort, 357 Cough Liquid, 1346 Tripedia, 1383 ETopicort-LP, 357 Triaminic Day Time Thin Strips Triphasil, 1346

�Topilene, 357 Cough & Cold, 1346 Triphasil 28, 337 X
topiramate, 1190, 35. See also Triaminic Flu, Cough & Fever Triple Antibiotic Ophthalmic

Color Insert. Liquid, 1346 Ointment, 1346
�Topisone, 357 Triaminic Night Time Cold & Tri-Previfem, 337, 1346

topotecan, 1192, 12, 52. See Cough Liquid, 1346 Triptone Caplets, 420
also Color Insert. Triaminic Night Time Thin Strips triptorelin, 1296, 52, 80

Toprol-XL, 814 Cough & Cold, 1346 Trisenox, 1270
�Topsyn, 358 Triaminic Softchews Cough & Tri-Sprintec, 337

Toradol, 716, 1326 Runny Nose, 1346 �Trisulfa, 1346
Torecan, 1293 Triaminic Softchews Cough & �Trisulfa DS, 1346
toremifene, 1294, 52 Sore Throat, 1346 �Trivagizole-3, 184
Torisel, 1324 Triaminic Thin Strips Long Acting Trivora 28, 337
torsemide, 1194, 47, 78 Cough, 403 Trizivir, 1346
Totacillin, 164 triamterene, 432, 78. See also Tropicacyl, 1354
Totect, 400 Color Insert. tropicamide, 1354
t-PA, 1164 �Trianide, 358 trospium, 1207
tramadol, 1196 Triaprin, 247 Truphylline, 232
Trandate, 719 triazolam, 1202, 93. See also Trusopt, 1352
trandolapril, 170, 47 Color Insert. Truvada, 1346
Transderm-Nitro, 892 tricalcium phosphate, 256 T-Stat, 498
Transderm-Scop, 1096 tricalcium phosphate (39% Ca Tums, 256

�Transderm-V, 1096 or 19.5 mEq/g), 85 Tums E-X, 256
translingual spray, 892 Tricor, 532 Tussigon (U.S. antitussive formula-
Tranxene, 325 Tricosal, 1087 tions contain homatropine),
Tranxene-SD, 325 TRICYCLIC ANTIDEPRESSANTS, 37 637
tranylcypromine, 839, 37 Triderm, 358 Tussionex Suspension, 1346
trastuzumab, 1198, 12, 53. See Tridil, 892 Tussi-Organidin DM NR Liquid,

also Color Insert. trifluoperazine, 1295, 58. See 1346
Trasylol, 1327 also Color Insert. Tussi-Organidin NR Liquid, 1346

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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C Tusstat, 424 Unifed, 1033 Vaseretic 5/12.5, 1347

Twilite, 424 Uniphyl, 232 Vaseretic 10/25, 1347O
Twin-K, 996 Uniretic 7.5/12.5, 1347 Vasocidin Ophthalmic Solution,M Tygacil, 1177 Uniretic 15/12.5, 1347 1347
Tykerb, 730 Uniretic 15/25, 1347 VasoClear, 1355P
Tylenol, 107 Unisom Nighttime Sleep-Aid, 424 Vasocon, 1355R Tylenol Allergy Complete Caplets, Unithroid, 1169, 1325 Vasocon-A Ophthalmic Solution,

1346 Univasc, 170 1347E
Tylenol Allergy Complete Night- Urabeth, 1271 VASODILATORS, 47

H time Caplets, 1346 Urecholine, 1271 vasopressin, 1220, 80. See also
Tylenol Allergy Multisymptom Gel- Urodine, 971 Color Insert.E

caps, 1346 Urogesic, 971 Vasotec, 170
N Tylenol Allergy Multisymptom urokinase, 1164, 97 Vasotec IV, 170

Nighttime Caplets, 1347 Uro-KP Neutral, 994 Vectibix, 947, 1327S
Tylenol Children’s Plus Cold & Uro-Mag, 766 Velban, 1227

Cough Chewable, 1347 �Uromitexan, 791I �Velbe, 1227
Tylenol Children’s Plus Cold Liq- Uroxatral, 125 Velivet, 336V uid, 1347 �Urozide, 434 Velosef, 279
Tylenol Children’s Plus Multi- UTI Relief, 971E venlafaxine, 1222, 1325, 27,

Symptom Cold Liquid, 1347 37. See also Color Insert.
Tylenol Cold Multi-Symptom Se- Venofer, 701

vere Liquid, 1347 V Ventavis, 1281I
Tylenol Flu Daytime Gelcaps, VACCINES/IMMUNIZING AGENTS, 97 �Ventodisk, 120N 1347 Vagifem, 507 Ventolin, 120
Tylenol Flu Nighttime Gelcaps, Vagistat-1, 184 Ventolin HFA, 120D

1347 Vagistat-3, 184 �Ventolin nebules, 120E Tylenol PM, 1347 valacyclovir, 1209, 66 Ventolin rotacaps, 120
Tylenol Severe Allergy Caplets, Valcyte, 1210 VePesid, 522X

1347 Valergen, 507 Veramyst, 347
Tylenol Sinus Congestion & Pain yvalerian, 1317 verapamil, 1224, 26, 29, 47,

Daytime Gelcaps, 1347 yValeriana, 1317 73, 99. See also Color Insert.
Tylenol Sinus Congestion & Pain yValerianae radix, 1317 Verazinc, 1256

Nighttime Caplets, 1347 yValeriana officinalis, 1317 Verdeso, 357
Tylenol Sinus Congestion & Pain yValeriana rhizome, 1317 Verelan, 1224

Severe Caplets, 1347 yValeriane, 1317 Verelan PM, 1224
Tylenol Sinus Daytime, 1347 valganciclovir, 1210, 66 Vergon, 775
Tylenol Sinus Nighttime, 1347 Valium, 404 Vermox, 1282
Tylenol Sinus Severe Congestion Valnac, 357 Versed, 822

Daytime Caplets, 1347 VALPROATES, 1212, 35. See also verteporfin, 1296
Tylenol with codeine No. 3, 1347 Color Insert. VESIcare, 1121
Tylenol with codeine No. 4, 1347 valproate sodium, 1212, 35, Vexol, 1353
Tylenol Women’s Menstrual Relief, 99. See also Color Insert. VFEND, 1241, 1325, 1327

1347 valproic acid, 1212, 35, 99 Viadur, 738
Tylox, 926 valsartan, 177, 1327, 47. See Viagra, 1108, 1327
Tylox 5/500, 1347 also Color Insert. Vibramycin, 1155, 1325
Tysabri, 1326 Valtrex, 1209 Vibra-Tabs, 1155

Vanadom, 268 Vicks 44 Cough Relief, 403
Vancocin, 1215 Vicks 44D Cough & Head Conges-

U Vancoled, 1215 tion Relief Liquid, 1347
�Ulcidine, 623 vancomycin, 1215, 49. See also Vicks 44E Cough & Chest Conges-

Ultracet, 1347 Color Insert. tion Relief Liquid, 1347
Ultram, 1196 Vaniqa, 1279 Vicks 44M Cold, Cough & Flu Liq-
Ultram ER, 1196 Vanos, 358 uid, 1347
Ultrase MT 12, 943 Vanquish Extra Strength Pain Re- Vicks Formula 44 Pediatric Formu-
Ultrase MT 20, 943 liever, 1347 la, 403
Ultra Tears, 1351 Vantin, 287 Vicks Pediatric Formula 44E Liq-
Ultravate, 358 Vaqta, 1385, 1388 uid, 1348
Ultrazine, 1012 vardenafil, 1217, 1327 Vicks Pediatric Formula 44M Mul-
Unasyn, 166 varenicline, 1219, 1327 ti-Symptom Cough & Cold Re-
Unasyn for Injection 1.5 g, 1347 Varicella vaccine, 1385, 1389 lief Liquid, 1348
Unasyn for Injection 3 g, 1347 Varivax, 1385, 1389 Vicodin, 637, 1348
Uni-Ace, 107 VASCULAR HEADACHE SUPPRESSANTS, Vicodin ES, 1348

�Unicort, 358 98 Vicodin HP, 1348
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CVicoprofen, 637, 1348 Vytorin 10/80, 1348 zafirlukast, 1249, 31, 71

Vidaza, 204 zalcitabine, 1328 O
Videx, 1277 zaleplon, 1250, 93 MWVidex EC, 1277 Zanaflex, 1187

warfarin, 1245, 12, 34. See alsoVigamox, 1350 zanamivir, 1251, 66 P
Color Insert.vinBLAStine, 1227, 12, 53. See Zantac, 623 R�Warfilone, 1245also Color Insert. Zantac 75, 623

WATER SOLUBLE VITAMINS, 100VINCA ALKALOIDS, 53 Zantryl, 1288 E
�Webber Vitamin E, 1240Vincasar PFS, 1229 Zaroxolyn, 812

WEIGHT CONTROL AGENTS, 100 HvinCRIStine, 1229, 12, 53. See Zavesca, 1283
Welchol, 333, 1326also Color Insert. Zeasorb-AF, 181 EWellbutrin, 241vinorelbine, 1231, 12, 53. See Zebeta, 226
Wellbutrin SR, 241 Nalso Color Insert. Zegerid, 908
Wellbutrin XL, 241Viokase, 943 Zelapar, 1098 SWellcovorin, 736Viracept, 1285 Zelnorm, 1328
Westcort, 358 IViramune, 875 Zemplar, 1236
Westhroid, 1169Virazole, 1062 Zenapax, 373 Vywhite ginseng, 1308Viread, 1144 Zenchant, 336

ywhitehorn, 1310 EViroptic, 1351 Zerit, 1292
yWild chamomile, 1303Visicol, 980 Zerit XR, 1292
yWild quinine, 1303Visine, 1355 Zestoretic 10/12.5, 1348

WinRho SDF, 1060Visine LR, 1355 Zestoretic 20/12.5, 1348 I
ywolf’s bane, 1297Visken, 1288 Zestoretic 20/25, 1348 NWomen’s Gentle Laxative, 223Vistaril, 644 Zestril, 170
ywurzelstock, 1312Vistide, 308 Zetia, 527 D

Wycillin, 958Visudyne, 1296 Ziac 2.5/6.25, 1348
Wygesic, 1024 EVitabee 6, 1039 Ziac 5/6.25, 1348
Wymox, 153Vit-A-Drops, 1351 Ziac 10/6.25, 1348 X

Vitalax, 1035 Ziagen, 103
vitamin B, 574, 877 Ziana Topical Gel, 1348X
vitamin B1, 1160 ziconotide, 1252Xalatan, 1355
VITAMIN B12PREPARATIONS, zidovudine, 1253, 13, 60. SeeXanax, 131

1233 also Color Insert.Xanax XR, 131
vitamin B2, 1291 Zilactin-L, 746XANTHINES, 71
vitamin B6, 1039 zileuton, 1296, 71Xeloda, 259
vitamin D2, 1236 Zinacef, 282Xenical, 913
vitamin D3(active), 1236 Zinc 220, 1256Xibrom, 1354
vitamin D3(inactive), 1236 Zincate, 1256Xifaxan, 1068
VITAMIN D COMPOUNDS, 1236 zinc sulfate, 1256, 85Xigris, 463
vitamin E, 1240, 100 Zinecard, 400Xolair, 906
vitamin K, 982 yzingiber, 1305Xopenex, 741, 1325
VITAMINS, 25, 99 Zingo, 1325Xylocaine, 746
Vita Plus E, 1240 Zinkaps, 1256Xylocaine Viscous, 746
Vitrasert, 594 ziprasidone, 1257, 58�Xylocard, 746
Viva-Drops, 1351 ziprasodone, 1327
Vivelle, 507 Zithromax, 208, 1326

Y�Vivol, 404 Zmax, 208
V-Lax, 1035 Zn-DTPA, 1287yyagona, 1312
Voltaren, 408, 1354 Zocor, 629Yasmin, 336
voriconazole, 1241, 1325, Zofran, 910Yasmin 28, 1348

1327, 43. See also Color In- Zoladex, 1280Yaz, 336, 1348
sert. zoledronic acid, 1259, 70yyinhsing, 1306

VP-16, 522 zolmitriptan, 1261, 99
Vytorin 10/10, 1348 Zoloft, 1103, 1327

ZVytorin 10/20, 1348 zolpidem, 1262, 93
Vytorin 10/40, 1348 Zaditor, 1354 Zometa, 1259

*Entries for generic names appear in boldface type, tradenames appear in regular type, with Canadian
tradenames preceded by a maple leaf icon (�), CLASSIFICATIONS appear in BOLDFACE SMALL CAPS, Combination Drugs
appear in italics, and herbal products are preceded by a yin-yang icon (y).
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1428 COMPREHENSIVE INDEX
C Zomig, 1261 Zosyn for Injection 3.375 g, 1348 Zylet Ophthalmic Suspension,

Zomig- ZMT, 1261 Zosyn for Injection 4.5 g, 1348 1348O
Zonalon, 452 Zovia 1/35, 336, 1348 Zylex, 1353M
Zonegran, 1264 Zovia 1/50, 336, 1348 Zyloprim, 128
zonisamide, 1264, 35P Zovirax, 111 Zymar, 1350
Zorbtive, 607 Zyban, 241 Zymase, 943R
ZORprin, 1087 Zydone, 637 Zyprexa, 902E Zostavax, 1265 Zydone 5/400, 1348 Zyprexa Zydis, 902
zoster vaccine, live, 1265, 98H Zydone 7.5/400, 1348 Zyrtec, 293
Zostrix, 261

Zydone 10/400, 1348 Zyrtec-D, 1348E Zostrix-HP, 261
Zyflo, 1296 Zyvox, 752Zosyn, 987N Zyflo CR, 1296 Zyzal, 1325Zosyn for Injection 2.25 g, 1348
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