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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,
0B, 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:



Copyright © 2008 by F.A. Davis
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 /7sti-
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, G, 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 FandE: 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
Derm: dermatologic
Endo: endocrinologic

Neuro: neurologic
Misc: miscellaneous

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
inunits 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.

Systematic
Reviews
Meta-Analysis

Randomized Controlled
Trials (RCTs)
/ Cahort Studies \
/ Case Control Studies \

/ Case Reports, Perspective & Theoretical Reports \
/ Expert Opinion, Other Studies \

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-

5
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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.

ek
Linda S. Weglicki, php, Ry
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.'

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.””

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.’

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.

o 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.

o 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.

o Misuse of zeroes in decimal numbers. Massive, ten-fold overdoses are traceable to not using

aleading 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, '/, vials, or 2 ampoules can re-
sultin overdose or underdose when the medications ordered come in various strengths.

o 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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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.

o 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:

o Clarify any order that is not obviously and clearly legible. Ask the prescriber to print orders using
block style letters.

o 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.

o Clarify any abbreviated drug name or the abbreviated dosing frequencies q.d., QD, q.0.d., QOD, and
q.i.d or QID. Suggest abandoning Latin abbreviations in favor of spelling out dosing frequency.

o Do notaccept 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).

o 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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o 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.

o Iftaking averbal 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.

o Clarify any order that does not include metric weight, dosing frequency, or route of administration.

o Checkthe nurse’s/clerk’s transcription against the original order. Make sure stray marks or initials
do not obscure the original order.

o 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.

o Always check the patient’s name band before administering medications. Verbally addressing a pa-
tient by name does not provide sufficient identification.

o Use the facility’s standard drug administration times to reduce the chance of an omission error.

o Be sure to fully understand any drug administration device before using it. This includes infusion
pumps, inhalers, and transdermal patches.

o Have a second practitioner independently check original order, dosage calculations, and infusion
pump settings for high alert medications.

o 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 s 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.

o 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:

o 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.

o Create committees that address safety issues.

o Install a computer physician order entry (CPOE) system to help reduce prescribing orders. Link or-
der entry to pertinent lab, allergy, and medication data.

o Implement bar code technology to ensure the right drug reaches the right patient.

o Develop policies that discourage error-prone prescribing practices such as inappropriate use of
verbal orders, use of confusing dosing symbols, and use of abbreviations.

o 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.

o Ensure a reasonable workload for pharmacists and nurses, and provide a well-designed work area.

o Limit the availability of varying concentrations of high alert medications.

o Provide standard concentrations and infusion rate tables.

o Supply pharmacy and patient care areas with current reference material.

o Cultivate a culture that does not assign blame when medication errors occur but looks for root
causes instead.
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o 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

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
DAUNOTrubicin hydrochloride
decitabine
digoxin
DOBUTamine
docetaxel

DOPamine

DOXOrubicin hydrochloride
DOXOrubicin hydrochloride
liposome

epinephrine

epirubicin

eptifibatide

esmolol

etoposides

fentanyl (oral, transmucosal)
fentanyl (parenteral)
fentanyl (transdermal)
fluorouracil

fondaparinux

gemcitabine

gemtuzumab ozogamicin
heparin

heparins (low molecular weight)
hydrocodone
hydromorphone
hypoglycemic agents, oral
imatinib

insulin mixtures

insulins (short-acting)
insulins (intermediate-acting)
insulins (long-acting)
insulins (rapid-acting)
labetalol

lidocaine

magnesium sulfate (1V,
parenteral)

meperidine

methadone
methotrexate
metoprolol
midazolam

milrinone

morphine

nalbuphine

nesiritide

oxycodone compound
oxymorphone
pancuronium
pentazocine
potassium phosphates
potassium supplements
pramlintide
propranolol

sodium chloride
thrombolytic agents
tirofiban

topotecan
trastuzumab
vinBLAStine
vinCRIStine
vinorelbine

warfarin
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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
KCI (potassium

HCI Hydrochloric acid chloride) Use full drug name

HCT Hydrocortisone hydrochlorothiazide Use full drug name

MgSO0,* Magnesium sulfate Morphine sulfate Use full drug name

MS, l\?ISOA* 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

ng' microgram Mg (milligram) Use mcg

/ (slash mark) “per” “1” (numeral one) Spell out per

HS or hs'

Half strength or hour
of sleep

One mistaken for the
other
g

Spell out half strength
or bedtime

+ Plus sign (numeral four) Spell out and
Zero after a decimal DO NOT USE zero after a
point (e.g. 1.0 mg)* 1 mg 10 mg decimal point
No zero before a
decimal point (e.g.,. 1 ALWAYS USE zero before
mg)* .1 mg 1 mg a decimal point
0 (zero), 4 (four) or
u or U* units cc Spell out unit
1.U.* International Units IV or 10 Spell out unit
Write out medication
HS* Half strength Hour of sleep strength
g.d. or QD* Every day q.i.d. (4 times per day) Write out daily
q.i.d. 34 times per day) Write out every other
g.o.d. or QOD* Every other day or qd (daily) day
SC mistaken as SL
(sublingual), SQ as Use subcut or write
SC, SQ, sub g subcutaneously “5 every” or “every” out subcutaneously
Right ear, left ear, 0D, 0S, OU (right eye, Spell out right ear, left
AD, AS, AU' each ear left eye, each eye) ear, each ear
Right eye, left eye, AD, AS, AU (right ear,  Spell out right eye, left
0D, 0S, 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
Drug name and dose Leave space between
run together. Example: drug name, dose, and
Inderal40 mg Inderal 40 mg Inderal 140 mg unit of measure
Numerical dose and
unit of measure run Leave space between
together. Example: drug dose and unit
10mg 10 mg 100 mg of measure

* Appears on JCAHO's “Do Not Use” list of abbreviations.
‘FAppears 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:

o temporary or permanent serious harm or disability

o admission to a hospital, transfer to a higher level of care, or prolonged stay

e 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.' 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:

o renal or hepatic impairment

o extremes in age (neonates and frail elderly)

o drug-drug or drug-food interactions

o underlyingillness. 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.>*
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
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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
aproblem 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

o diarrhea

o 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 2 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) .
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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
alertto 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.’ 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 s 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/m?). 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

o percentage of body fat, lean muscle mass, and total body water

o decreased plasma proteins, especially in the malnourished patient, which allows a larger propor-
tion of free or unbound drug to circulate and exert effects

o diminished GI motility and blood flow, which delays absorption

o 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-
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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

apreventable 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.

HeartFailure

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 B,) 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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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.



Copyright © 2008 by F.A. Davis

CLASSIFICATIONS

o ANTI-ALZHEIMER’S AGENTS

PHARMACOLOGIC PROFILE

General Use
Management of Alzheimer’s dementia.

General Action and Information

All 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-
rarily improve cognitive function and therefore improve quality of life.

Contraindications
Hypersensitivity. Tacrine should not be used in patients who have had previous hepatic reactions
to the drug.

Precautions

Use 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 Gl 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.
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NURSING IMPLICATIONS

Assessment

o Assess cognitive function (memory, attention, reasoning, language, ability to perform simple
tasks) throughout therapy.

e Monitor nausea, vomiting, anorexia, and weight loss. Notify health care professional if these
side effects occur.

Potential Nursing Diagnoses

o Disturbed thought process (Indications).

o Imbalanced nutrition: less than body requirements.

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

Patient/Family Teaching

o Instruct patient and caregiver that medication should be taken as directed.

o Advise patient and caregiver to notify health care professional if nausea, vomiting, anorexia,
and weight loss occur.

Evaluation/Desired Outcomes
o 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 Nurses

donepezil 447 rivastigmine 1077
galantamine 592 tacrine 1133
memantine 783

o ANTIANEMICS

PHARMACOLOGIC PROFILE

General Use
Prevention and treatment of anemias.

General Action and Information

Iron (ferrous fumarate, ferrous gluconate, ferrous sulfate, iron dextran, iron sucrose, polysac-
charide-iron complex, sodium ferric gluconate complex) is required for production of hemo-
globin, which is necessary for oxygen transport to cells. Cyanocobalamin and hydroxocobalamin
(Vitamin B,,) and folic acid are water-soluble vitamins that are required for red blood cell pro-
duction. Darbepoetin and epoetin stimulate production of red blood cells. Nandrolone stimu-
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 B,, or folic acid may be delayed by chlor-
amphenicol. Darbepoetin and epoetin may increase the requirement for heparin during
hemodialysis.

NURSING IMPLICATIONS

Assessment
o Assess patient’s nutritional status and dietary history to determine possible causes for anemia
and need for patient teaching.

Potential Nursing Diagnoses

o Activity intolerance (Indications).

o Imbalanced nutrition: less than body requirements (Indications).

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

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

Patient/Family Teaching

o 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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ferrous gluconate 700

o Patients self-medicating with vitamin and mineral supplements should be cautioned not to ex- C
ceed RDA. The effectiveness of mega doses for treatment of various medical conditions is un- L
proven and may cause side effects. A

Evaluation/Desired Outcomes S

o Resolution of anemia. S

Antianemics included in Davis’s Drug Guide for Nurses |
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darbepoetin 377 iron dextran 700 |

epoetin 487 iron polysaccharide 701
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carbonyl iron 700 folic acid 574

ferrous fumarate 700 hydroxocobalamin 1233 0
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o 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 IMPLICATIONS

Assessment

o Assess location, duration, intensity, and precipitating factors of patient’s anginal pain.
o Monitor blood pressure and pulse periodically throughout therapy.

Potential Nursing Diagnoses

o Acute pain (Indications).

o Ineffective tissue perfusion (Indications).

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

Implementation
o Available in various dose forms. See specific drugs for information on administration.

Patient/Family Teaching

o Instruct patient on concurrent nitrate therapy and prophylactic antianginals to continue taking
both medications as ordered and to use SL nitroglycerin as needed for anginal attacks.

o Advise patient to contact health care professional immediately if chest pain does not improve;
worsens after therapy; is accompanied by diaphoresis or shortness of breath; or if severe, per-
sistent headache occurs.

o Caution patient to make position changes slowly to minimize orthostatic hypotension.

o Advise patient to avoid concurrent use of alcohol with these medications.

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

Antianginals included in Davis’s Drug Guide for Nurses
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beta blockers isradipine 708

atenolol 197 niCARdipine 879
carteolol 1273 NIFEdipine 884
labetalol 719 verapamil 1224
metoprolol 814 nitrates

nadolol 856 isosorbide dinitrate 707
propranolol 1026, 1327 isosorbide mononitrate 707
calcium channel blockers nitroglycerin 892
diltiazem 418 miscellaneous
felodipine 530 ranolazine 1054

o 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

Contraindications

Hypersensitivity. 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-
nancy or lactation.

Precautions

Use cautiously in patients with hepatic dysfunction, severe renal impairment, or severe underly-
ing 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
effects; dosage reduction may be required.

Interactions
Mainly for benzodiazepines; additive CNS depression with alcohol, antihistamines, some antide-
pressants, opioid analgesics, or phenothiazines may occur. Most agents should not be used with
MAQ inhibitors.

NURSING IMPLICATIONS

Assessment

e Monitor blood pressure, pulse, and respiratory status frequently throughout IV
administration.

o 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.

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

Potential Nursing Diagnoses

o Risk for injury (Side Effects).

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

Implementation

o Patients changing to buspirone from other antianxiety agents should receive gradually de-
creasing doses. Buspirone will not prevent withdrawal symptoms.

Patient/Family Teaching

e May cause daytime drowsiness. Caution patient to avoid driving and other activities requiring
alertness until response to medication is known.

o Advise patient to avoid the use of alcohol and other CNS depressants concurrently with these
medications.

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

Evaluation/Desired Outcomes

o Decrease in anxiety level.

Antianxiety agents included in Davis’s Drug Guide for Nurses
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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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o ANTIARRHYTHMICS

PHARMACOLOGIC PROFILE

General Use
Suppression of cardiac arrhythmias.

General Action and Information

Correct cardiac arrhythmias by a variety of mechanisms, depending on the group used. The ther-
apeutic goal is decreased symptomatology and increased hemodynamic performance. Choice of
agent depends on etiology of arrhythmia and individual patient characteristics. Treatable causes
of arrhythmias should be corrected before therapy is initiated (e.g., electrolyte disturbances,
other drugs). Antiarrhythmics are generally classified by their effects on cardiac conduction tis-
sue (see the following table). Adenosine, atropine, and digoxin are also used as antiarrhythmics.

MECHANISM OF ACTION OF MAJOR ANTIARRHYTHMIC DRUGS

CLASS DRUGS MECHANISM

1 moricizine Shares properties of 1A, IB, and IC agents

1A quinidine, procainamide, disopyramide Depress Na conductance, increase APD and ERP, decrease
membrane responsiveness

B tocainide, lidocaine, phenytoin, mexiletine Increase K conductance, decrease APD and ERP

1C flecainide, propafenone Profound slowing of conduction, markedly depress phase O

) acebutolol, esmolol, propranolol Interfere with Na conductance, depress cell membrane, decrease

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

1 amiodarone, dofetilide, ibutilide, sotalol Interfere with norepinephrine, increase APD and ERP

v 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
e Monitor ECG, pulse, and blood pressure continuously throughout IV administration and peri-
odically throughout oral administration.

Potential Nursing Diagnoses

o Decreased cardiac output (Indications).

o Deficient knowledge, related to disease processes and medication regimen (Patient/Family
Teaching).
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. C
Implementation L
o 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

o 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
instructed. S

Patient/Family Teaching I

o Instruct patient to take oral doses around the clock, as directed, even if feeling better. F

o Instruct patient or family member on how to take pulse. Advise patient to report changes in |
pulse rate or rhythm to health care professional.

o Caution patient to avoid taking OTC medications without consulting health care professional. C

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

o Emphasize the importance of follow-up exams to monitor progress. T

Evaluation/Desired Outcomes I

o Resolution of cardiac arrhythmias without detrimental side effects. 0

Antiarrhythmics included in Davis’s Drug Guide for Nurses N

class IA esmolol 502 S

disopyramide 430 propranolol 1026, 1327

moricizine 1284 sotalol 1122

procainamide 1008 class Il

quinidine gluconate 1045 amiodarone 145, 1326

quinidine sulfate 1045 dofetilide 443

fclashs 1B ibutilide 657

osphenytoin 583, 1325 class IV

hdogan}e 746, 1325 diltiazem 418

mexiletine 819 verapamil 1224

phenytoin 976 P

tocainide 29 miscellaneous

class IC adenosine 116

flecainide 550 atropine 202, 1353

propafenone 1020 dﬁgoxm .412 ’

class Il phenytoin 97

acebutolol 105

o 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
(ipratropium) produce bronchodilation by decreasing intracellular levels of cyclic guanosine
monophosphate (cGMP). Leukotriene receptor antagonists and mast cell stabilizers decrease
the release of substances that can contribute to bronchospasm.

Contraindications
Inhaled corticosteroids, long-acting adrenergic agents, and mast cell stabilizers should not be
used during acute attacks of asthma.

Precautions

Adrenergic bronchodilators and anticholinergics should be used cautiously in patients with car-
diovascular disease. Chronic use of systemic corticosteroids should be avoided in children or
during pregnancy or lactation. Diabetic patients may experience loss of glycemic control during
corticosteroid therapy. Corticosteroids should never be abruptly discontinued.

Interactions

Adrenergic bronchodilators and phosphodiesterase inhibitors may have additive CNS and car-
diovascular effects with other adrenergic agents. Cimetidine increases theophylline levels and the
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-
crease the risk of digoxin toxicity.

NURSING IMPLICATIONS

Assessment

o Assess lung sounds and respiratory function prior to and periodically throughout therapy.

o Assess cardiovascular status of patients taking adrenergic bronchodilators or anticholiner-
gics. Monitor for ECG changes and chest pain.

Potential Nursing Diagnoses

o Ineffective airway clearance (Indications).

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

o Noncompliance (Patient/Family Teaching).

Patient/Family Teaching

o Instruct patient to take antiasthmatics as directed. Do not take more than prescribed or dis-
continue without discussing with health care professional.

o Advise patient to avoid smoking and other respiratory irritants.

o Instruct patient in correct use of metered-dose inhaler or other administration devices (see
Appendix D).

o 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.

o 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
o Prevention of and reduction in symptoms of asthma.

Antiasthmatics included in Davis’s Drug Guide for Nurses
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bronchadilators metaproterenol 1283
albuterol 120 pirbuterol 30
epinephrine 480, 1356 salmeterol 1090
formoterol 577 terbutaline 1148

levalbuterol 741, 1325
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General Use

Atropine— Bradyarrhythmias. Ipratropium— bronchospasm (inhalation) and rhinorrhea
(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.

corticosteroids prednisoLONE 350, 1353 C
beclomethasone 343, 347 predniSONE 350 L
betamethasone 350, 357 triamcinolone 343, 347, 350, 358, 1327 A
budesonide 343, 347, 350 leukotriene antagonists S
zor tlson(lel 350 0. 1352 zafirlukast 1249 S
ﬂﬁi?;?)ﬁt o3, 27 3 mast cell stabilizers I
fluticasone 343, 347, 358 crtzlmolyn 17173 , 1354 4
hydrocortisone 350, 358 nedocromil 773, 135 F
methylPREDNISolone 350 monoclonal antibodies |
mometasone 343, 347, 358 omalizumab 906 c
A
o ANTICHOLINERGICS T
|
PHARMACOLOGIC PROFILE 0
N
S

NURSING IMPLICATIONS

Assessment

o 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.

o Monitor intake and output ratios in elderly or surgical patients; may cause urinary retention.

o 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 Diagnoses

o Decreased cardiac output (Indications).

o Impaired oral mucous membrane (Side Effects).
o Constipation (Side Effects).

Implementation

o PO: Administer oral doses of atropine, glycopyrrolate, propantheline, or scopolamine 30 min
before meals.

o Scopolamine transdermal patch should be applied at least 4 hr before travel.

Patient/Family Teaching

o Instruct patient that frequent rinses, sugarless gum or candy, and good oral hygiene may help
relieve dry mouth.

o May cause drowsiness. Caution patient to avoid driving or other activities requiring alertness
until response to medication is known.

o Ophth: Advise patients that ophthalmic preparations may temporarily blur vision and impair
ability to judge distances. Dark glasses may be needed to protect eyes from bright light.

Evaluation/Desired Outcomes

o Increase in heart rate.

o Decrease in nausea and vomiting related to motion sickness or vertigo.
o Dryness of mouth.

o Dilation of pupils.

o Decrease in GI motility.

o Resolution of signs and symptoms of Parkinson’s disease.
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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

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

Contraindications
Underlying coagulation disorders, ulcer disease, malignancy, recent surgery, or active bleeding.

Precautions

Anticoagulation should be undertaken cautiously in any patient with a potential site for bleeding.
Pregnant or lactating patients should not receive warfarin. Heparin does not cross the placenta.
Heparin and heparin-like agents should be used cautiously in patients receiving epidural
analgesia.

Interactions

Warfarin is highly protein bound and may displace or be displaced by other highly protein-
bound drugs. The resultant interactions depend on which drug is displaced. Bleeding may be po-
tentiated by aspirin or large doses of penicillins or penicillin-like drugs, cefotetan, cefoperazone,
valproic acid, or NSAIDs.

NURSING IMPLICATIONS

Assessment

o 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).

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

o 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.

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

o 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

o Ineffective tissue perfusion (Indications).

o Riskfor injury (Side Effects).

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

Implementation

o 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.

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

Patient/Family Teaching

o 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.

o Instruct patient not to take OTC medications, especially those containing aspirin, NSAIDs, or
alcohol, without advice of health care professional.
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C o 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-
A ternating intake of these foods will cause PT levels to fluctuate.
S o Emphasize the importance of frequent lab tests to monitor coagulation factors.
o 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 laboratory
I tests, treatment, or surgery.
38 Evaluation/Desired Outcomes
o Prevention of undesired clotting and its sequelae without signs of hemorrhage. Prevention of
I stroke, MI, and death in patients at risk.
g Anticoagulants included in Davis’s Drug Guide for Nurses
active factor X inhibitors bivalirudin 228
T fondaparinux 575 desirudin 393
I antithrombotics lepirudin (rDNA) 733
0 heparin 616 heparins (low molecular weight)
YW coumarins dalteparin 619
S warfarin 1245 enoxaparin 619
thrombin inhibitors tinzaparin 619

argatroban 189

o 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-
convulsants, including tricyclic antidepressants and phenothiazines.

NURSING IMPLICATIONS

Assessment

o Assess location, duration, and characteristics of seizure activity.

o Toxicity and Overdose: Monitor serum drug levels routinely throughout anticonvulsant
therapy, especially when adding or discontinuing other agents.

Potential Nursing Diagnoses

o Riskfor injury (Indications, Side Effects).

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

Implementation

o Administer anticonvulsants around the clock. Abrupt discontinuation may precipitate status
epilepticus.

o Implement seizure precautions.

Patient/Family Teaching

o Instruct patient to take medication every day, exactly as directed.

o 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.

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

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

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

Anticonvulsants included in Davis’s Drug Guide for Nurses
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barbiturates valproic acid 1212
pentobarbital 1287 miscellaneous
phenobarbital 972 acetaZOLAMIDE 109
benzodiazepines carbamazepine 263, 1326

clonazepam 320
clorazepate 325
diazepam 404
hydantoins

phenytoin 976
valproates

divalproex sodium 1212
valproate sodium 1212

fosphenytoin 583, 1325
gabapentin 591
lamotrigine 725
levetiracetam 742
oxcarbazepine 922
pregabalin 1005
tiagabine 1173
topiramate 1190
zonisamide 1264
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o ANTIDEPRESSANTS

PHARMACOLOGIC PROFILE

General Use

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-
line, venlafaxine); Enuresis (imipramine); Chronic pain syndromes (amitriptyline, doxepin,
imipramine, nortriptyline); Smoking cessation (bupropion); Bulimia (fluoxetine); Obsessive-
compulsive disorder (fluoxetine, fluvoxamine, paroxetine, sertraline); Social anxiety disorder
(paroxetine, sertraline).

General Action and Information

Antidepressant activity is most likely due to preventing the reuptake of dopamine, norepineph-
rine, and serotonin by presynaptic neurons, resulting in accumulation of these neurotransmit-
ters. The two major classes of antidepressants are the tricyclic antidepressants and the SSRIs.
Most tricyclic agents possess significant anticholinergic and sedative properties, which explains
many of their side effects (amitriptyline, amoxapine, doxepin, imipramine, nortriptyline). The
SSRIs are more likely to cause insomnia (fluoxetine, fluvoxamine, paroxetine, sertraline).

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. MAQ 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 MAOQ inhibitors. SSRIs, bupropion, or venlafaxine should not be used in
combination with or within weeks of MAQ inhibitors (see individual monographs). Risk of ad-
verse reactions may be increased by almotriptan, frovatriptan, rizatriptan, naratriptan, sumatrip-
tan, or zolmitriptan.

NURSING IMPLICATIONS

Assessment

o Monitor mental status and affect. Assess for suicidal tendencies, especially during early thera-
py. Restrict amount of drug available to patient.

o 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

phentolamine.

Potential Nursing Diagnoses
o Ineffective coping (Indications).
o Risk for injury (Side Effects).

o Deficient knowledge, related to disease processes and medication regimen (Patient/Family

Teaching).
Implementation

o Administer drugs that are sedating at bedtime to avoid excessive drowsiness during waking
hours, and administer drugs that cause insomnia (fluoxetine, fluvoxamine, paroxetine, sertra-

line, MAO inhibitors) in the morning.

Patient/Family Teaching

o Caution patient to avoid alcohol and other CNS depressants. Patients receiving MAO inhibitors
should also avoid OTC drugs and foods or beverages containing tyramine (see Appendix L)
during and for at least 2 wk after therapy has been discontinued, as they may precipitate a hy-
pertensive crisis. Health care professional should be contacted immediately if symptoms of hy-

pertensive crisis develop.

o Inform patient that dizziness or drowsiness may occur. Caution patient to avoid driving and
other activities requiring alertness until response to the drug is known.

o Caution patient to make position changes slowly to minimize orthostatic hypotension.

o 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.

o 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.

o Emphasize the importance of participation in psychotherapy and follow-up exams to evaluate

progress.

Evaluation/Desired Outcomes
o Resolution of depression.
o Decrease in anxiety.

o Control of bedwetting in children over 6 yr of age.

e Management of chronic neurogenic pain.

Antidepressants included in Davis’s Drug Guide for Nurses

selective serotonin reuptake inhibi-
tors (SSRIs)

citalopram 313

duloxetine 464, 1326

escitalopram 501

fluoxetine 565, 1326

fluvoxamine 572

paroxetine hydrochloride 949

paroxetine mesylate 950

sertraline 1103, 1327

tetracyclic antidepressants

mirtazapine 830

tricyclic antidepressants

amitriptyline 149

desipramine 391

doxepin 452

imipramine 666
nortriptyline 897
monamine oxidase (MAO) inhibitors
isocarboxazid 838
phenelzine 839
tranylcypromine 839
miscellaneous
amoxapine 1270
buPROPion 241
nefazodone 869

selegiline transdermal 1099
trazodone 1200

venlafaxine 1222, 1325
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o ANTIDIABETICS

PHARMACOLOGIC PROFILE

General Use

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 choice
of insulin preparation (rapid-acting, intermediate-acting, long-acting) and source (semisynthet-
ic, human recombinant DNA) depend on the degree of control desired, daily blood glucose fluc-
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 or
when patients are not amenable to using insulin. Some oral agents may be used with insulin.

General Action and Information

Insulin, 2 hormone produced by the pancreas, lowers blood glucose by increasing transport of
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 the
release of free fatty acids. Sulfonylureas, nateglinide, repaglinide, and metformin lower blood
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-
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

o Observe patient for signs and symptoms of hypoglycemic reactions.

o Acarbose, miglitol, and pioglitazone do not cause hypoglycemia when taken alone but may in-
crease the hypoglycemic effect of other hypoglycemic agents.

o 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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o Lab Test Considerations: Serum glucose and glycosylated hemoglobin should be moni-
tored periodically throughout therapy to evaluate effectiveness of treatment.

Potential Nursing Diagnoses

o Imbalanced nutrition: more than body requirements (Indications).

o Deficient knowledge, related to medication regimen (Patient/Family Teaching).
o Noncompliance (Patient/Family Teaching).

Implementation

o 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-
tute after resolution of acute episode.

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

o Insulin: Available in different types and strengths and from different species. Check type, spe-
cies, source, dose, and expiration date with another licensed nurse. Do not interchange insu-
lins without physician’s order. Use only insulin syringes to draw up dose. Use only U100 sy-
ringes to draw up insulin lispro dose.

Patient/Family Teaching

o Explain to patient that medication controls hyperglycemia but does not cure diabetes. Therapy
is long-term.

o Review signs of hypoglycemia and hyperglycemia with patient. If hypoglycemia occurs, advise
patient to take a glass of orange juice or 23 tsp of sugar, honey, or corn syrup dissolved in
water (glucose, not table sugar, if taking miglitol), and notify health care professional.

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

o Instruct patient in proper testing of serum glucose and ketones.

o 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.

o Advise patient to carry sugar or a form of glucose and identification describing medication
regimen at all times.

o 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.

o 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.

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

o 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
o Control of blood glucose levels without the appearance of hypoglycemic or hyperglycemic
episodes.

Antidiabetics included in Davis’s Drug Guide for Nurses
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alpha-glucosidase inhibitors biguanides
acarbose 104 metformin 793
miglitol 827 enzyme inhibitors

sitagliptin 1112, 1327
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hormone
pramlintide 1001

incretrin mimetic agent

exenatide 525

insulins

concentrated regular insulin 40

insulin aspart protamine suspension/insulin
aspart solution mixtures, rDNA origin
678, 1380

insulin aspart, rDNA origin 670, 1380

insulin detemir 685, 1380

insulin glargine 685, 1380

insulin glulisine 670, 1380

insulin lispro protamine suspension/insulin
lispro solution mixtures, rDNA origin
678

insulin lispro, rDNA origin 670, 1380

o ANTIDIARRHEALS

PHARMACOLOGIC PROFILE
General Use

insulin lispro/protamine insulin lispro mix-
ture, rDNA origin 40

insulin, regular (injection, concentrated)
681

NPH insulin (isophane insulin suspension)
683, 1380

NPH/regular insulin mixtures 678, 1380

regular insulin (insulin injection) 40, 1380

meglitinides

nateglinide 868

repaglinide 1058

sulfonylureas

glimepiride 648

glipiZIDE 648

glyBURIDE 648

thiazolidinediones

pioglitazone 986

rosiglitazone 1082

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

o Assess the frequency and consistency of stools and bowel sounds before and throughout
therapy.

o Assess patient’s fluid and electrolyte status and skin turgor for dehydration.
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Potential Nursing Diagnoses

o Diarrhea (Indications).

o Constipation (Side Effects).

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

Implementation

o Shake liquid preparations before administration.

Patient/Family Teaching

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

Evaluation/Desired Outcomes

o Decrease in diarrhea.

Antidiarrheals included in Davis’s Drug Guide for Nurses

bismuth subsalicylate 225 loperamide 756
difenoxin/atropine 427 octreotide 901, 1326
diphenoxylate/atropine 427 polycarbophil 1289
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o 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-HT, 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
o Assess nausea, vomiting, bowel sounds, and abdominal pain before and following
administration.
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o Monitor hydration status and intake and output. Patients with severe nausea and vomiting may
require IV fluids in addition to antiemetics.

Potential Nursing Diagnoses

o Deficient fluid volume (Indications).

o Imbalanced nutrition: less than body requirements (Indications).
o Risk for injury (Side Effects).

Implementation

o TFor prophylactic administration, follow directions for specific drugs so that peak effect corre-
sponds to time of anticipated nausea.

o Phenothiazines should be discontinued 48 hr before and not resumed for 24 hr following my-
elography, as they lower seizure threshold.

Patient/Family Teaching

o Advise patient and family to use general measures to decrease nausea (begin with sips of lig-
uids and small, nongreasy meals; provide oral hygiene; and remove noxious stimuli from
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.

o Advise patient to make position changes slowly to minimize orthostatic hypotension.

Evaluation/Desired Outcomes

o Prevention of, or decrease in, nausea and vomiting.

Antiemetics included in Davis’s Drug Guide for Nurses
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5-HT, 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
o 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-
verse reactions to fluconazole may be more severe in HIV-positive patients.

Interactions
Differ greatly among various agents. See individual drugs.

NURSING IMPLICATIONS

Assessment

o 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
medication.

Potential Nursing Diagnoses

o Risk for infection (Indications).

o Impaired skin integrity (Indications).

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

Implementation

o Available in various dosage forms. Refer to specific drugs for directions for administration.

o Topical: Consult physician or other health care professional for cleansing technique before
applying medication. Wear gloves during application. Do not use occlusive dressings unless
specified by physician or other health care professional.

Patient/Family Teaching

o Instruct patient on proper use of medication form.

o Instruct patient to continue medication as directed for full course of therapy, even if feeling
better.

o Advise patient to report increased skin irritation or lack of therapeutic response to health care
professional.

Evaluation/Desired Outcomes

o 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

C
L
A
S
)
|
F
|
C
A
T
|
0
N
S

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

econazole 181
ketoconazole 181
miconazole 181, 184

amphotericin B cholesteryl sulfate 160
amphotericin B deoxycholate 160

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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o ANTIHISTAMINES

PHARMACOLOGIC PROFILE

General Use

Relief of symptoms associated with allergies, including rhinitis, urticaria, and angioedema, and
as adjunctive therapy in anaphylactic reactions. Topical and ophthalmic antihistamines may im-
munize systemic side effects. Some antihistamines are used to treat motion sickness (dimenhy-

drinate and meclizine),, insomnia (diphenhydramine), Parkinson-like reactions (diphenhydra-
mine), and other nonallergic conditions.

General Action and Information

Antihistamines block the effects of histamine at the H, receptor. They do not block histamine re-
lease, antibody production, or antigen-antibody reactions. Most antihistamines have anticholin-
ergic properties and may cause constipation, dry eyes, dry mouth, and blurred vision. In addi-
tion, many antihistamines cause sedation. Some phenothiazines have strong antihistaminic
properties (hydroxyzine and promethazine).

Contraindications

Hypersensitivity and angle-closure glaucoma. Should not be used in premature or newborn
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.

NZ20——>O0—MT=—0NVOND>rO

NURSING IMPLICATIONS

Assessment

o Assess allergy symptoms (rhinitis, conjunctivitis, hives) before and periodically throughout
therapy.

o Monitor pulse and blood pressure before initiating and throughout IV therapy.

o Assess lung sounds and character of bronchial secretions. Maintain fluid intake of 1500—2000
ml/day to decrease viscosity of secretions.

o Nausea and Vomiting: Assess degree of nausea and frequency and amount of emesis when
administering for nausea and vomiting.

o Anxiety: Assess mental status, mood, and behavior when administering for anxiety.

o Pruritus: Observe the character, location, and size of affected area when administering for
pruritic skin conditions.

Potential Nursing Diagnoses

o Ineffective airway clearance (Indications).

o Riskfor injury (Adverse Reactions).

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

Implementation
o 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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o When administering concurrently with opioid analgesics (hydroxyzine, promethazine), su- C
pervise ambulation closely to prevent injury secondary to increased sedation. L

Patient/Family Teaching A

o Inform patient that drowsiness may occur. Avoid driving or other activities requiring alertness S
until response to drug is known. S

o Caution patient to avoid using concurrent alcohol or CNS depressants.

o Advise patient that good oral hygiene, frequent rinsing of mouth with water, and sugarless gum |
or candy may help relieve dryness of mouth. F

o Instruct patient to contact health care professional if symptoms persist. I

Evaluation/Desired Outcomes C

o Decrease in allergic symptoms.

o Prevention or decreased severity of nausea and vomiting. A

e Decrease in anxiety. T

o Relief of pruritus.

o Sedation when used as a hypnotic. |

Antihistamines included in Davis’s Drug Guide for Nurses 0

systemic meclizine 775 N

azatadine 45 promethazine 1017 S

brompheniramine 1273 ophthalmic antihistamines

cefirizine 2,95 ) azelastine 1349

chlorpheniramine 300

emedastine 1349

cyproheptadine 367 L
dimenhyDRINATE 420 lovatadine 134
diphenhydrAMINE 424 olopatadine 349
fexofenadine 545 topical
hydrOXYzine 644 doxepin 452
loratadine 760

o 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 2 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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Contraindications
Hypersensitivity to individual agents.

Precautions

Choose agents carefully in pregnancy, during lactation, or in patients receiving digoxin. ACE in-
hibitors and angiotensin I antagonists should be avoided during pregnancy. Alpha-adrenergic
agonists and beta blockers should be used only in patients who will comply, because abrupt dis-
continuation of these agents may result in rapid and excessive rise in blood pressure (rebound
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 beta
blockers. Some antihypertensives cause sodium and water retention and are usually combined
with a diuretic.

Interactions

Many drugs can negate the therapeutic effectiveness of antihypertensives, including antihista-
mines, NSAIDs, sympathomimetic bronchodilators, decongestants, appetite suppressants, anti-
depressants, and MAO inhibitors. Hypokalemia from diuretics may increase the risk of digoxin
toxicity. Potassium supplements and potassium-sparing diuretics may cause hyperkalemia when
used with ACE inhibitors.

NURSING IMPLICATIONS

Assessment

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

o Monitor intake and output ratios and daily weight.

o Monitor frequency of prescription refills to determine compliance.

Potential Nursing Diagnoses

o Ineffective tissue perfusion (Indications).

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

o Noncompliance (Patient/Family Teaching).

Implementation
o Many antihypertensives are available as combination products to enhance compliance (see
Appendix B).

Patient/Family Teaching

o Instruct patient to continue taking medication, even if feeling well. Abrupt withdrawal may
cause rebound hypertension. Medication controls, but does not cure, hypertension.

o 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).

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

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

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

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

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

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

Antihypertensives included in Davis’s Drug Guide for Nurses

adrenergics

clonidine 321

aldosterone antagonists
eplerenone 486

ACE inhibitors
benazepril 170
captopril 170
enalapril/enalaprilat 170
fosinopril 170

lisinopril 170

moexipril 170
perindopril 170
quinapril 170

ramipril 170
trandolapril 170
angiotensin Il receptor antagonists
candesartan 177
eprosartan 177
irbesartan 177

losartan 177

olmesartan 177
telmisartan 177
valsartan 177, 1327
beta blockers (nonselective)
carteolol 1273
carvedilol 271

labetalol 719

nadolol 856

penbutolol 47

pindolol 1288
propranolol 1026, 1327
timolol 1179, 1352
beta blockers (selective)
acebutolol 105

atenolol 197

o ANTI-INFECTIVES

PHARMACOLOGIC PROFILE
General Use

betaxolol 219, 1351
bisoprolol 226

metoprolol 814

nebivolol 1323

calcium channel blockers
amlodipine 151

diltiazem 418

felodipine 530

isradipine 708

niCARdipine 879

NIFEdipine 884

nisoldipine 889, 1325
verapamil 1224

centrally acting antiadrenergics
guanfacine 47

methyldopa 804

loop diuretics

torsemide 1194
peripherally acting antiadrenergics
doxazosin 450

prazosin 1003

terazosin 1145

thiazide diuretics
chlorothiazide 434
chlorthalidone (thiazide—like) 434
hydrochlorothiazide 434
thiazide-like diuretics
indapamide 672

metolazone 812
vasodilators

fenoldopam 534
hydrALAZINE 633

minoxidil (systemic) 1284
nitroprusside 895

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 Information

Kill (bactericidal) or inhibit the growth of (bacteriostatic) susceptible pathogenic bacteria. Not
active against viruses or fungi. Anti-infectives are subdivided into categories depending on chem-
ical similarities and antimicrobial spectrum.

Contraindications
Known hypersensitivity to individual agents. Cross-sensitivity among related agents may occur.

Precautions

Culture and susceptibility testing are desirable to optimize therapy. Dosage modification may be

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-
infection with fungi or resistant bacteria.

Interactions

Penicillins and aminoglycosides chemically inactivate each other and should not be physically
admixed. Erythromycins may decrease hepatic metabolism of other drugs. Probenecid increases
serum levels of penicillins and related compounds. Highly protein-bound anti-infectives such as
sulfonamides may displace or be displaced by other highly bound drugs. See individual drugs.
Extended-spectrum penicillins (ticarcillin, piperacillin) and some cephalosporins (cefopera-
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

o Assess patient for signs and symptoms of infection prior to and throughout therapy.

o Determine previous hypersensitivities in patients receiving penicillins or cephalosporins.

o Obtain specimens for culture and sensitivity prior to initiating therapy. First dose may be given
before receiving results.

Potential Nursing Diagnoses

o Risk for infection (Indications).

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

o Noncompliance (Patient/Family Teaching).

Implementation
o Most anti-infectives should be administered around the clock to maintain therapeutic serum
drug levels.

Patient/Family Teaching

o Instruct patient to continue taking medication around the clock until finished completely,
even if feeling better.

o 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.

o 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.

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

Evaluation/Desired Outcomes
o 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

aminoglycosides
amikacin 140
gentamicin 140, 1350
kanamycin 140
neomycin 140
streptomycin 140
tobramycin 140, 1351

carbapenems
doripenem 1321
ertapenem 496
imipenem/cilastatin 664
meropenem 787, 1326

first-generation cephalosporins
cefadroxil 279

cefazolin 279

cephalexin 279

cephradine 279

second-generation cephalosporins
cefaclor 282

cefotetan 282

cefoxitin 282

cefprozil 282

cefuroxime 282

third-generation cephalosporins
cefdinir 286

cefditoren 287

cefixime 287

cefoperazone 287

cefotaxime 287

cefpodoxime 287

ceftazidime 287

ceftibuten 287

ceftizoxime 287

ceftriaxone 287

extended spectrum penicillins
piperacillin 49
piperacillin/tazobactam 987
ticarcillin 49

ticarcillin/clavulanate 1174
fluoroguinolones

ciprofloxacin 557, 1350

gemifloxacin 557

levofloxacin 557, 1350
moxifloxacin 557, 1326, 1350
norfloxacin 557, 1350
ofloxacin 558, 1350

macrolides

azithromycin 208, 1325-1326, 1349
clarithromycin 315
erythromycin 498, 1326, 1350
penicillins

amoxicillin 153, 1325
amoxicillin/clavulanate 155
ampicillin 164
ampicillin/sulbactam 166
benzathine penicillin G 958
cloxacillin 961
dicloxacillin 961

nafcillin 961

oxacillin 961

penicillin G 958

penicillin V 958

procaine penicillin G 958
doxycycline 1155, 1325
minocycline 1155
tetracycline 1155
tetracyclines 1155

miscellaneous
trimethoprim/sulfamethoxazole 1205
cefepime 275

clindamycin 317

daptomycin 376

drotrecogin 463

linezolid 752

metronidazole 817

mupirocin 847

nitrofurantoin 890
quinupristin/dalfopristin 1049
rifaximin 1068

telithromycin 1141

tigecycline 1177

trimethoprim 1203
vancomycin 1215
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o ANTINEOPLASTICS

PHARMACOLOGIC PROFILE

General Use

Used in the treatment of various solid tumors, lymphomas, and leukemias. Also used in some au-
toimmune disorders such as rheumatoid arthritis (cyclophosphamide, methotrexate). Often
used in combinations to minimize individual toxicities and increase response. Chemotherapy
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.
Some new formulations (daunorubicin, doxorubicin) encapsulated in a lipid membrane have
less toxicity with greater efficacy.

General Action and Information

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 not
be limited to neoplastic cells.

MECHANISM OF ACTION OF VARIOUS ANTINEOPLASTICS

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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Use cautiously in patients with active infections, decreased bone marrow reserve, radiation ther-
apy, or other debilitating illnesses. Use cautiously in patients with childbearing potential.

MECHANISM OF ACTION AGENT EFFECTS ON CELL CYCLE L
toremifene
trastuzumab A
PODOPHYLLOTOXIN DERIVATIVES etoposide Cell-cycle phase—specific s
Damages 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
Contraindications A
Previous bone marrow depression or hypersensitivity. Contraindicated in pregnancy and T
lactation. |
Precautions 0

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

o 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.

o 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.

o 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.

o 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

o Risk for infection (Side Effects).

o Imbalanced nutrition: less than body requirements (Adverse Reactions).

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

Implementation

o 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).

o Check dose carefully. Fatalities have resulted from dosing errors.
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Patient/Family Teaching

o Caution patient to avoid crowds and persons with known infections. Health care professional

should be informed immediately if symptoms of infection occur.

Instruct patient to report unusual bleeding. Advise patient of thrombocytopenia precautions.

These drugs may cause gonadal suppression; however, patient should still use birth control,

as most antineoplastics are teratogenic. Advise patient to inform health care professional im-

mediately if pregnancy is suspected.

Discuss with patient the possibility of hair loss. Explore methods of coping.

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-

cal agents may be used if mouth pain interferes with eating. Stomatitis pain may require treat-

ment with opioid analgesics.

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

NZ20——>O0—MT=—0NVOND>rO

Evaluation/Desired Outcomes
o Decrease in size and spread of tumor.

DOXOrubicin hydrochloride 454
DOXOrubicin hydrochloride liposome 457

fluorouracil 563

o Advise patient of need for medical follow-up and frequent lab tests.

o Improvement in hematologic status in patients with leukemia.

Antineoplastics included in Davis’s Drug Guide for Nurses

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

imatinib 662, 1326
irinotecan 698

epirubicin 484 lapatinib 730

idarubicin 658 nilotinib 1323
antiandrogens temsirolimus 1324
bicalutamide 222 topotecan 1192

flutamide 1280 enzymes

nilutamide 887 asparaginase 193
antiestrogens pegaspargase 952
tamoxifen 1138 hormones

toremifene 1294 goserelin 1280
antimetabolites leuprolide 738
capecitabine 259 medroxyPROGESTERone 337, 776
clofarabine 1275 triptorelin 1296

cytarabine 368 monoclonal antibodies

alemtuzumab 122
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bevacizumab 221, 1326 vinca alkaloids C
cetuximab 294 vinBLAStine 1227 L
gemtuzumab ozogamicin 1280 vinCRIStine 1229 A
rituximab 1075 vinorelbine 1231 S
trastuzumab 1198 miscellaneous
podophyllotoxin derivatives abarelix 1267 S
etoposide 522 aldesleukin 1268 |
etoposide phosphate 523 alitretinoin 1269 F
progestins altretalmlr}e 1.269 |
megestrol 778 arsenic trioxide 1270
8 . azacitidine 204 c
taxoids ixabepilone 1322 A
docetaxel 439 methylaminolevulinate 53
paclitaxel 935 oxaliplatin 917 T
|
o ANTIPARKINSON AGENTS 0
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

o 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.

o 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 Diagnoses

o Impaired physical mobility (Indications).

o Riskfor injury (Indications).

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

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

Patient/Family Teaching

o May cause drowsiness or dizziness. Advise patient to avoid driving or other activities that re-
quire alertness until response to medication is known.

o Caution patient to make position changes slowly to minimize orthostatic hypotension.

o Instruct patient that frequent rinsing of mouth, good oral hygiene, and sugarless gum or candy

may decrease dry mouth. Patient should notify health care professional if dryness persists (sa-

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-

cially cold remedies, or drinking alcoholic beverages. Patients receiving levodopa should

avoid multivitamins. Vitamin B, (pyridoxine) may interfere with levodopa’s action.

o 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.

o 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
o Resolution of parkinsonian signs and symptoms.
o Resolution of drug-induced extrapyramidal symptoms.

Antiparkinson agents included in Davis’s Drug Guide for Nurses
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anticholinergics dopamine agonists
benztropine 218 apomorphine 186
biperiden 32 bromocriptine 1272
trihexyphenidyl 1295 carbidopa/levodopa 743
antiviral levodopa 743
amantadine 135 pramipexole 1000
catechol-0-methyltransferase ropinirole 1081

inhibitors rotigotine transdermal system 1084
entacapone 475 monoamine oxidase type B inhibitors
tolcapone 1188 selegiline 1098
o 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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. . C
General Action and Information L
Inhibit 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. S
Contraindications
Hypersensitivity, ulcer disease, active bleeding, and recent surgery. I
Precautions F
Use cautiously in patients at risk for bleeding (trauma, surgery). History of GI bleeding or ulcer |
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 T
bleeding.
|
NURSING IMPLICATIONS 0
Assessment N
o Assess patient for evidence of additional or increased thrombosis. Symptoms will depend on
area of involvement. S

o Assess patient taking antiplatelet agents for symptoms of stroke, peripheral vascular disease,
or MI periodically throughout therapy.

o Lab Test Considerations: Monitor bleeding time throughout antiplatelet therapy. Pro-
longed bleeding time, which is time- and dose-dependent, is expected.

Potential Nursing Diagnoses

o Ineffective tissue perfusion (Indications).

o Risk for injury (Side Effects).

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

Implementation

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

Patient/Family Teaching

o Instruct patient to notify health care professional immediately if any bleeding is noted.

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

Antiplatelet agents included in Davis’s Drug Guide for Nurses

glycoprotein Ilb/llla inhibitors platelet aggregation inhibitors
eptifibatide 490 cilostazol 309, 1326

tirofiban 1185 clopidogrel 324

platelet adhesion inhibitors ticlopidine 1176

dipyridamole 428
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¢ ANTIPSYCHOTICS

PHARMACOLOGIC PROFILE

General Use

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.
Selected agents are also used as antihistamines or antiemetics. Chlorpromazine is also used in
the treatment of intractable hiccups.

General Action and Information

Block dopamine receptors in the brain; also alter dopamine release and turnover. Peripheral ef-
fects include anticholinergic properties and alpha-adrenergic blockade. Most antipsychotics are
phenothiazines except for haloperidol, which is a butyrophenone, and clozapine, which is a mis-
cellaneous compound. Newer “atypical” agents such as olanzapine, quetiapine, and risperidone
may have fewer adverse reactions. Phenothiazines differ in their ability to produce sedation
(greatest with chlorpromazine and thioridazine), extrapyramidal reactions (greatest with pro-
chlorperazine and trifluoperazine),, and anticholinergic effects (greatest with chlorpromazine).

Contraindications
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

o Assess patient’s mental status (orientation, mood, behavior) before and periodically through-
out therapy.

o Monitor blood pressure (sitting, standing, lying), pulse, and respiratory rate before and fre-
quently during the period of dosage adjustment.

o Observe patient carefully when administering medication to ensure medication is actually tak-
enand not hoarded.

o 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 C
these symptoms. L
o 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-
toms occur; these side effects may be irreversible. S
o Monitor for development of neuroleptic malignant syndrome—fever, respiratory distress, |
tachycardia, convulsions, diaphoresis, hypertension or hypotension, pallor, tiredness, severe F
muscle stiffness, loss of bladder control. Notify health care professional immediately if these
symptoms occur. |
Potential Nursing Diagnoses C
o Disturbed thought process (Indications). A
o Deficient knowledge, related to disease processes and medication regimen (Patient/Family T
Teaching). |
o Noncompliance (Patient/Family Teaching). 0
Implementation N
o Keep patient recumbent for at least 30 min following parenteral administration to minimize
hypotensive effects. S

o To prevent contact dermatitis, avoid getting solution on hands.

o Phenothiazines should be discontinued 48 hr before and not resumed for 24 hr following my-
elography, as they lower the seizure threshold.

o PO: Administer with food, milk, or a full glass of water to minimize gastric irritation.

o Dilute most concentrates in 120 ml of distilled or acidified tap water or fruit juice just before
administration.

Patient/Family Teaching

o 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.

o Advise patient to make position changes slowly to minimize orthostatic hypotension.

o Medication may cause drowsiness. Caution patient to avoid driving or other activities requir-
ing alertness until response to the medication is known.

o Caution patient to avoid taking alcohol or other CNS depressants concurrently with this
medication.

o 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.

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

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

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

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

Evaluation/Desired OQutcomes
o Decrease in excitable, paranoic, or withdrawn behavior. Relief of nausea and vomiting. Relief
of intractable hiccups.
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General Use
Used to lower fever of many causes (infection, inflammation, and neoplasms).

C . o . : ;

L Antipsychotics included in Davis’s Drug Guide for Nurses

.\ phenothiazines clozapine 327
chlorproMAZINE 301 haloperidol 613

S fluphenazine 568 olanzapine 902

S prochlorperazine 1012 paliperidone 939

| thioridazine 1162 quetiapine 1043, 1327
trifluoperazine 1295 risperidone 1070

fl d

B niscellaneous ziprasidone 1257

| aripiprazole 191, 1326

C

’T‘ o ANTIPYRETICS

| PHARMACOLOGIC PROFILE

0

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

Potential Nursing Diagnoses

o Risk for imbalanced body temperature (Indications).

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

Implementation

o Administration with food or antacids may minimize Gl irritation (aspirin, ibuprofen, ketopro-
fen, naproxen).

o Available in oral and rectal dosage forms and in combination with other drugs.
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. . . C
Patient/Family Teaching L
o 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
o 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-
sociation with Reye’s syndrome. S
Evaluation/Desired Outcomes I
o Reduction of fever. F
Antipyretics included in Davis’s Drug Guide for Nurses |
acetaminophen 107 ketoprofen 714 Cc
aspirin 1087 magnesium salicylate 1087 A
choline and magnesium salicylates 1087 naproxen 864 T
choline salicylate 1087 salsalate 1087 I
ibuprofen, oral 654 sodium salicylate 1087
0
N
o 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
o Assess patient for change in severity of symptoms of HIV and for symptoms of opportunistic in-
fections throughout therapy.
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o Lab Test Considerations: Monitor viral load and CD4 counts prior to and periodically dur-
ing therapy.

Potential Nursing Diagnoses

o Risk for infection (Indications).

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

o Noncompliance (Patient/Family Teaching).

Implementation
o Administer doses around the clock.

Patient/Family Teaching

o Instruct patient to take medication exactly as directed, around the clock, even if sleep is inter-

rupted. Emphasize the importance of complying with therapy, not taking more than pre-

scribed amount, and not discontinuing without consulting health care professional. Missed

doses should be taken as soon as remembered unless almost time for next dose; patient

should not double doses. Inform patient that long-term effects are unknown at this time.

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 of

transmission of HIV to others through sexual contact or blood contamination. Caution patient

to use a condom during sexual contact and to avoid sharing needles or donating blood to pre-

vent spreading the AIDS virus to others.

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

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

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

Antiretrovirals included in Davis’s Drug Guide for Nurses
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CCR5 co-receptor antagonists lamivudine 723, 1325
maraviroc 772 stavudine 1292
fusion inhibitors tenofovir disoproxil fumarate 1144
enfuvirtide 473 zidovudine 1253
metabolic inhibitors protease inhibitors
lopinavir/ritonavir 758 atazanavir 195, 1325
non-nucleoside reverse transcriptase ~ darunavir 381, 1326

inhibitors fosamprenavir calcium 580
delavirdine 1276 indinavir 1282
efavirenz 469 lopinavir/ritonavir 758
etravirine 1321 nelfinavir 1285
nevirapine 875 ritonavir 1073
nucleoside reverse transcriptase saquinavir 1092

inhibitors tipranavir 1183
abacavir 103 integrase strand transfer inhibitor
didanosine 1277 (INSTI)

emtricitabine 472 raltegravir 1324
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o ANTIRHEUMATICS

PHARMACOLOGIC PROFILE

General Use

Antirheumatics 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,
and other salicylates are used to manage symptoms such as pain and swelling, allowing contin-
ued 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.
They can be used to control acute flares of disease. Neither NSAIDs nor corticosteroids prevent
disease progression or joint destruction. Disease-modifying antirheumatics drugs (DMARDs,
sometimes 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
of therapy may be required before benefit is noted and maintained. Serious and frequent adverse
reactions may require discontinuation of therapy, despite initial benefit.

General Action and Information

Both 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-
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.
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NURSING IMPLICATIONS

Assessment
o Assess patient monthly for pain, swelling, and range of motion.

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

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

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

Evaluation/Desired Outcomes
o Improvement in signs and symptoms of rheumatoid arthritis.
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Antirheumatics included in Davis’s Drug Guide for Nurses

corticosteroids
betamethasone 350, 357
cortisone 350
dexamethasone 350, 1352
hydrocortisone 350, 358
methylprednisolone 350
prednisolone 350, 1353
prednisone 350
triamcinolone 343, 347, 350, 358, 1327
DMARDs

adalimumab 114
anakinra 168

etanercept 516
hydroxychloroquine 642
infliximab 676
leflunomide 731

o ANTITUBERCULARS

PHARMACOLOGIC PROFILE
General Use

methotrexate 801
penicillamine 1286

NSAIDs

celecoxib 278, 1326
flurbiprofen 1279, 1354
ibuprofen 62
indomethacin 674
ketoprofen 714
nabumetone 855
oxaprozin 919
piroxicam 989

sulindac 1128

tolmetin 1294
miscellaneous
cycloSPORINE 364, 1354
sulfasalazine 1126

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

o Mycobacterial studies and susceptibility tests should be performed prior to and periodically
throughout therapy to detect possible resistance.

o Assess lung sounds and character and amount of sputum periodically throughout therapy.
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. A C
Potential Nursing Diagnoses L
o Risk for infection (Indications).

o Deficient knowledge, related to disease processes and medication regimen (Patient/Family A
Teaching). S

o Noncompliance (Patient/Family Teaching). S

Implementation

o Most medications can be administered with food or antacids if Gl irritation occurs. I

Patient/Family Teaching F

o Advise patient of the importance of continuing therapy even after symptoms have subsided. |

o Emphasize the importance of regular follow-up exams to monitor progress and check for side c
effects.

o Inform patients taking rifampin that saliva, sputum, sweat, tears, urine, and feces may become A
red-orange to red-brown and that soft contact lenses may become permanently discolored. 1)

Evaluation/Desired OQutcomes |

o Resolution of the signs and symptoms of tuberculosis. Negative sputum cultures. 0

Antituberculars included in Davis’s Drug Guide for Nurses N

ethambutol 517 rifampin 1066 S

isoniazid 705 rifapentine 1291

pyrazinamide 1036

o ANTIULCER AGENTS

PHARMACOLOGIC PROFILE

General Use

Treatment and prophylaxis of peptic ulcer and gastric hypersecretory conditions such as Zolling-
er-Ellison syndrome. Histamine H,-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 G 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 H,-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 H, antagonists, proton
pump inhibitors, misoprostol), or protecting the ulcer surface from further damage (misopros-
tol, sucralfate) . Histamine H,-receptor antagonists competitively inhibit the action of histamine at
the H, 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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Precautions

Most histamine H, antagonists require dose reduction in renal impairment and in elderly pa-
tients. Magnesium-containing antacids should be used cautiously in patients with renal impair-
ment. Misoprostol should be used cautiously in women with childbearing potential.

Interactions

Calcium- and magnesium-containing antacids decrease the absorption of tetracycline and fluor-
oquinolones. Cimetidine inhibits the ability of the liver to metabolize several drugs, increasing
the risk of toxicity from warfarin, tricyclic antidepressants, theophylline, metoprolol, phenytoin,
propranolol, and lidocaine. Omeprazole decreases metabolism of phenytoin, diazepam, and
warfarin. All agents that increase gastric pH will decrease the absorption of ketoconazole.

NURSING IMPLICATIONS

Assessment

o 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,
and precipitating factors of gastric pain.

o Histamine H, Antagonists: Assess elderly and severely ill patients for confusion routinely.
Notify health care professional promptly should this occur.

o 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.

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

o 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

e Acute pain (Indications).

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

Implementation

o 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.

o 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.

o 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

o 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
next dose. Do not double doses.

o Advise patient to avoid alcohol, products containing aspirin, NSAIDs, and foods that may cause
an increase in Gl irritation.

o Advise patient to report onset of black, tarry stools to health care professional promptly.

o Inform patient that cessation of smoking may help prevent the recurrence of duodenal ulcers.

o 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
is not obtained or if symptoms of gastric bleeding (black, tarry stools; coffee-ground emesis)
occur.

o Misoprostol: Emphasize that sharing of this medication may be dangerous.

o Inform patient that misoprostol may cause spontaneous abortion. Women of childbearing age
must be informed of this effect through verbal and written information and must use contra-
ception 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-
ter, to ensure ulcer healing.

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

Evaluation/Desired Outcomes

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

765 amoxicillin 153, 1325
histamine H, 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

o 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
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-
vention of oral-facial herpes simplex.

General Action and Information
Most agents inhibit viral replication.

Contraindications
Previous hypersensitivity.

Precautions

All except zanamivir require dose adjustment in renal impairment. Acyclovir may cause renal im-
pairment. Acyclovir may cause CNS toxicity. Foscarnet increases risk of seizures.

Interactions

Acyclovir may have additive CNS and nephrotoxicity with drugs causing similar adverse reactions.

NURSING IMPLICATIONS

Assessment

o Assess patient for signs and symptoms of infection before and throughout therapy.
o Ophth: Assess eye lesions before and daily during therapy.

o Topical: Assess lesions before and daily during therapy.

Potential Nursing Diagnoses

o Risk for infection (Indications).

o Impaired skin integrity (Indications).

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

Implementation
o Most systemic antiviral agents should be administered around the clock to maintain therapeu-
tic serum drug levels.

Patient/Family Teaching

o Instruct patient to continue taking medication around the clock for full course of therapy,
even if feeling better.

o Advise patient that antivirals and antiretrovirals do not prevent transmission to others. Precau-
tions should be taken to prevent spread of virus.

o Instruct patient in correct technique for topical or ophthalmic preparations.

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

Evaluation/Desired Outcomes
o 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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o BETABLOCKERS

PHARMACOLOGIC PROFILE

General Use

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

General Action and Information

Beta blockers compete with adrenergic (sympathetic) neurotransmitters (epinephrine and nor-
epinephrine) for adrenergic receptor sites. Beta,-adrenergic receptor sites are located chiefly in
the heart where stimulation results in increased heart rate, contractility, and AV conduction.
Beta,-adrenergic receptors are found mainly in bronchial and vascular smooth muscle and the
uterus. Stimulation of beta,-adrenergic receptors produces vasodilation, bronchodilation, and
uterine relaxation. Blockade of these receptors antagonizes the effects of the neurotransmitters.
Beta blockers may be relatively selective for beta,-adrenergic receptors (acebutolol, atenolol,
betaxolol, esmolol, and metoprolol) or nonselective (carteolol, carvedilol, labetalol, levobuno-
lol, nadolol, penbutolol, pindolol, propranolol, sotalol, and timolol) blocking both beta,- and
beta,-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

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

o 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).

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

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

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

Implementation

o Take apical pulse prior to administering. If heart rate is <50 bpm or if arrhythmias occur,
hold medication and notify health care professional.

o Many beta blockers are available in combination products to enhance compliance (see Ap-
pendixB).

Patient/Family Teaching

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

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

o 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. Advise
patient that exercising or hot weather may enhance hypotensive effects.

o Advise patient to consult health care professional before taking any OTC medications or her-

bal/alternative therapies, especially cold remedies.

Caution patient that these medications may cause increased sensitivity to cold.

o Diabetics should monitor blood glucose closely, especially if weakness, malaise, irritability, or
fatigue occurs.

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

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

o Emphasize the importance of follow-up exams to monitor progress.

o Ophth: Instruct patient in correct technique for administration of ophthalmic preparations.

Evaluation/Desired Outcomes

e Decrease in blood pressure.

o 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
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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



Copyright © 2008 by F.A. Davis
BONE RESORPTION INHIBITORS 69

o BONE RESORPTION INHIBITORS

PHARMACOLOGIC PROFILE

General Use

Bone resorption inhibitors are primarily used to treat and prevent osteoporosis in postmeno-
pausal 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.

General Action and Information

Biphosphonates (alendronate, etidronate, risedronate, and tiludronate) inhibit resorption of
bone by inhibiting hydroxyapatite crystal dissolution and osteoclast activity. Raloxifene binds to
estrogen receptors, producing estrogen-like effects on bone including decreased bone resorp-
tion and decreased bone turnover.

Contraindications

Hypersensitivity. Biphosphonates should not be used in patients with hypocalcemia. Raloxifene
should not be used in women with childbearing potential or a history of thromboembolic
disease.

Precautions

Use cautiously in patients with renal impairment; some agents should be avoided in moderate to
severe renal impairment.
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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

o Assess patients for low bone density before and periodically during therapy.

o Assess for symptoms of Paget’s disease (bone pain, headache, decreased visual and auditory
acuity, increased skull size).

o Lab Test Considerations: Monitor serum calcium in patients with osteoporosis. Monitor al-
kaline phosphatase in patients with Paget’s disease.

Potential Nursing Diagnoses

o Risk for injury (Indications).

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

Patient/Family Teaching

o Instruct patient to take medication exactly as directed.

o Encourage patient to participate in regular exercise and to modify behaviors that increase the
risk of osteoporosis.

Evaluation/Desired Outcomes
o 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 Nurses

biphosphonates tiludronate 1293

alendronate 124 zoledronic acid 1259

etidronate 519 selective estrogen receptor
ibandronate 653 modulators

pamidronate 942 raloxifene 1052

risedronate 1069, 1325

¢ BRONCHODILATORS

PHARMACOLOGIC PROFILE

General Use

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-agonist
bronchodilators (not salmeterol) be reserved as acute relievers of bronchospasm; repeated or
chronic use indicates the need for additional long-term control agents, including inhaled corti-
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 (beta,) receptors, whereas older agents produce cardiac
stimulation (beta,-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

o Assess blood pressure, pulse, respiration, lung sounds, and character of secretions before
and throughout therapy.

o Patients with a history of cardiovascular problems should be monitored for ECG changes and
chest pain.
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Potential Nursing Diagnoses

o Ineffective airway clearance (Indications).

o Activity intolerance (Indications).

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

Implementation
o Administer around the clock to maintain therapeutic plasma levels.

Patient/Family Teaching

o Emphasize the importance of taking only the prescribed dose at the prescribed time intervals.

o Encourage the patient to drink adequate liquids (2000 ml/day minimum) to decrease the vis-
cosity of the airway secretions.

o 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,
coffee, and chocolate), as these may increase side effects and cause arrhythmias.

o Caution patient to avoid smoking and other respiratory irritants.

o 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
to produce the desired results, symptoms worsen after treatment, or toxic effects occur.

o 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
o Decreased bronchospasm. Increased ease of breathing.

Bronchodilators included in Davis’s Drug Guide for Nurses
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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

o 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
vessels.

Contraindications
Hypersensitivity. Contraindicated in bradycardia, 2nd- or 3rd-degree heart block, or uncompen-
sated CHF (verapamil).

Precautions
Safety in pregnancy and lactation not established. Use cautiously in patients with liver disease or
uncontrolled arrhythmias.

Interactions

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

NURSING IMPLICATIONS

Assessment

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

o 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).

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

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

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

Potential Nursing Diagnoses

o Ineffective tissue perfusion (Indications).

o Acute pain (Indications).

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

Implementation
o May be administered without regard to meals.
o Do notopen, crush, or chew sustained-release capsules.

Patient/Family Teaching

o Instruct patient to continue taking medication, even if feeling well.

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

o 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).

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

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

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

o Emphasize the importance of follow-up exams to monitor progress.
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o Angina: Instruct patients on concurrent nitrate therapy to continue taking both medications
as 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-
panied by diaphoresis or shortness of breath, or if severe, persistent headache occurs. Cau-
tion patient to discuss exercise precautions with health care professional prior to exertion.

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

o 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.

Evaluation/Desired Outcomes
e Decrease in blood pressure.
o Decrease in frequency and severity of anginal attacks.
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o Decrease need for nitrate therapy.

o Increase in activity tolerance and sense of well-being.

o Suppression and prevention of supraventricular tachyarrhythmias.

o Improvement in neurological deficits due to vasospasm following subarachnoid hemorrhage.
Calcium channel blockers included in Davis’s Drug Guide for Nurses
amlodipine 151 NIFEdipine 884

diltiazem 418 nimodipine 888

felodipine 530 nisoldipine 889, 1325

isradipine 708 verapamil 1224

niCARdipine 879

o 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.
Methylphenidate may decrease the metabolism and increase effects of other drugs (warfarin, an-
ticonvulsants, tricyclic antidepressants).

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure, pulse, and respiration before administering and periodically during
therapy.

o Monitor weight biweekly and inform health care professional of significant loss.

o Monitor height periodically in children; inform health care professional if growth inhibition
occurs.

o May produce false sense of euphoria and well-being. Provide frequent rest periods and ob-
serve patient for rebound depression after the effects of the medication have worn off.

o ADHD: Assess attention span, impulse control, and interactions with others in children. Ther-
apy may be interrupted at intervals to determine if symptoms are sufficient to warrant contin-
ued therapy.

o Narcolepsy: Observe and document frequency of episodes.

Potential Nursing Diagnoses

o Disturbed thought process (Side Effects).

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

Patient/Family Teaching

o 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.

o Advise patient to avoid intake of large amounts of caffeine.

o Medication may impair judgment. Caution patient to avoid driving or other activities requiring
judgment until response to medication is known.

o Inform patient that periodic holidays from the drug may be used to assess progress and de-
crease dependence.

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

Central nervous system stimulants included in Davis’s Drug Guide for
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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
airway disease (asthma); intranasal and ophthalmic corticosteroids are used in the management
of chronic allergic and inflammatory conditions.

General Action and Information

Produce profound and varied metabolic effects, in addition to modifying the normal immune re-
sponse and suppressing inflammation. Available in a variety of dosage forms, including oral, in-
jectable, topical, and inhalation. Prolonged used of large amounts of topical or inhaled agent
may result in systemic absorption and/or adrenal suppression.

Contraindications
Serious infections (except for certain forms of meningitis) . Do not administer live vaccines to pa-
tients on larger doses.

Precautions

Prolonged 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
established. Long-term use in children will result in decreased growth. May mask signs of infec-
tion. Use lowest dose possible for shortest time possible. Alternate-day therapy is preferable dur-
ing long-term treatment.

Interactions

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

o These drugs are indicated for many conditions. Assess involved systems prior to and periodi-
cally throughout course of therapy.

o 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.

o Children should have periodic evaluations of growth.

Potential Nursing Diagnoses

o Risk for infection (Side Effects).

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

o Disturbed body image (Side Effects).

Implementation

o Ifdoseis ordered daily or every other day, administer in the morning to coincide with the
body’s normal secretion of cortisol.

o PO: Administer with meals to minimize gastric irritation.

Patient/Family Teaching

o 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.

o Encourage patients on long-term therapy to eat a diet high in protein, calcium, and potassium
and low in sodium and carbohydrates.

o 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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o Discuss possible effects on body image. Explore coping mechanisms.
o Advise patient to carry identification in the event of an emergency in which patient cannot re-

late medical history.
Evaluation/Desired Outcomes

o Suppression of the inflammatory and immune responses in autoimmune disorders, allergic

reactions, and organ transplants.

o Replacement therapy in adrenal insufficiency.

o Resolution of skin inflammation, pruritus, or other dermatologic conditions.

Corticosteroids included in Davis’s Drug Guide for Nurses

corticosteroids, inhalation

beclomethasone 343, 347

budesonide 343, 347, 350

flunisolide 343, 347

fluticasone 343, 347, 358

triamcinolone 343, 347, 350, 358, 1327

corticosteroids, nasal

beclomethasone 343, 347

budesonide 343, 347, 350

flunisolide 343, 347

fluticasone 343, 347, 358

mometasone 343, 347, 358

triamcinolone 343, 347, 350, 358, 1327

corticosteroids, ophthalmic

dexamethasone 350, 1352

fluorometholone 1352

loteprednol 1353

medrysone 76

prednisoLONE 350, 1353

rimexolone 1353

corticosteroids, systemic (short-
acting)

cortisone 350

hydrocortisone 350, 358

corticosteroids, systemic (intermedi-
ate-acting)

methylPREDNISolone 350

prednisoLONE 350, 1353

o DIURETICS

PHARMACOLOGIC PROFILE
General Use

predniSONE 350
triamcinolone 343, 347, 350, 358, 1327

corticosteroids, systemic (long-
acting)

betamethasone 350, 357

budesonide 343, 347, 350

dexamethasone 350, 1352

corticosteroids, topical/local

alclometasone 357

amcinonide 357

betamethasone 350, 357

clobetasol 357

clocortolone 357

desonide 357

desoximetasone 357

dexamethasone 350, 1352

diflorasone 357

fluocinolone 357

fluocinonide 358

flurandrenolide 358

fluticasone 343, 347, 358

halcinonide 358

halobetasol 358

hydrocortisone 350, 358

methylPREDNISolone 350

mometasone 343, 347, 358

prednicarbate 358

triamcinolone 343, 347, 350, 358, 1327

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

Enhance the selective excretion of various electrolytes and water by affecting renal mechanisms
for tubular secretion and reabsorption. Groups commonly used are thiazide diuretics and thia-
zide-like diuretics (chlorothiazide, chlorthalidone, hydrochlorothiazide, indapamide, and meto-
lazone), loop diuretics (bumetanide, furosemide, and torsemide), potassium-sparing diuretics
(amiloride, spironolactone, and triamterene), and osmotic diuretics (mannitol). Mechanisms
vary, depending on agent.

Contraindications
Hypersensitivity. Thiazide diuretics may exhibit cross-sensitivity with other sulfonamides.

Precautions
Use with caution in patients with renal or hepatic disease. Safety in pregnancy and lactation not
established.

Interactions

Additive hypokalemia with corticosteroids, amphotericin B, piperacillin, or ticarcillin. Hypoka-
lemia enhances digitalis glycoside toxicity. Potassium-losing diuretics decrease lithium excretion
and may cause toxicity. Additive hypotension with other antihypertensives or nitrates. Potassium-
sparing diuretics may cause hyperkalemia when used with potassium supplements or ACE
inhibitors.

NURSING IMPLICATIONS

Assessment

o Assess fluid status throughout therapy. Monitor daily weight, intake and output ratios, amount
and location of edema, lung sounds, skin turgor, and mucous membranes.

o 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.

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

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

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

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

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

Potential Nursing Diagnoses

o Excess fluid volume (Indications).

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

Implementation

o Administer oral diuretics in the morning to prevent disruption of sleep cycle.

o Many diuretics are available in combination with antihypertensives or potassium-sparing
diuretics.

Patient/Family Teaching
o 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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o Caution patient to make position changes slowly to minimize orthostatic hypotension. Caution

patient that the use of alcohol, exercise during hot weather, or standing for long periods dur-

ing therapy may enhance orthostatic hypotension.

Instruct patient to consult health care professional regarding dietary potassium guidelines.

Instruct patient to monitor weight weekly and report significant changes.

Caution patient to use sunscreen and protective clothing to prevent photosensitivity reactions.

Advise patient to consult health care professional before taking OTC medication concurrently

with this therapy.

o Instruct patient to notify health care professional of medication regimen before treatment or
surgery.

o Advise patient to contact health care professional immediately if muscle weakness, cramps,

nausea, dizziness, or numbness or tingling of extremities occurs.

Emphasize the importance of routine follow-up.

Hypertension: Reinforce the need to continue additional therapies for hypertension (weight

loss, regular exercise, restricted sodium intake, stress reduction, moderation of alcohol con-

sumption, and cessation of smoking).

o Instruct patients with hypertension in the correct technique for monitoring weekly blood
pressure.

Evaluation/Desired Outcomes

Decreased blood pressure.

Increased urine output.

Decreased edema.

Reduced intracranial pressure.

Prevention of hypokalemia in patients taking diuretics.
Treatment of hyperaldosteronism.
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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
potassium-sparing diuretics metolazone 812

amiloride 432

e 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
Natural 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.

Contraindications
Differ greatly among individual agents; see individual entries.

Precautions
Differ greatly among individual agents; see individual entries.

Interactions
Differ greatly among individual agents; see individual entries.

NURSING IMPLICATIONS

Assessment

o Monitor patient for symptoms of hormonal excess or insufficiency.

o Sex Hormones: Blood pressure and hepatic function tests should be monitored periodically
throughout therapy.

Potential Nursing Diagnoses

o Sexual dysfunction (Indications).

o Disturbed body image (Indications, Side Effects).

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

Implementation
o Sex Hormones: During hospitalization, continue to administer according to schedule fol-
lowed prior to hospitalization.

Patient/Family Teaching

o Explain dose schedule (and withdrawal bleeding with female sex hormones).

o 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.

o 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

o Resolution of clinical symptoms of hormone imbalance including menopause symptoms and
contraception.

o Correction of fluid and electrolyte imbalances.

o Control of the spread of advanced metastatic breast or prostate cancer.

o Slowed progression of postmenopausal osteoporosis.

Hormones included in Davis’s Drug Guide for Nurses
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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

octreotide 901, 1326

oxytocin 931

pramlintide 1001

progesterone 1015

somatrem (recombinant) 80

somatropin (recombinant) 607

teriparatide 1151, 1327

testosterone buccal system, mucoadhesive
1152

testosterone cypionate 1152

testosterone enanthate 1152

testosterone pellets 1152

testosterone transdermal 1152

thyroid 1169

triptorelin 1296

vasopressin 1220

insulins

insulin aspart protamine suspension/insulin
aspart solution mixtures, rDNA origin
678, 1380

insulin aspart, rDNA origin 670, 1380

insulin detemir 685, 1380

insulin glargine 685, 1380

insulin glulisine 670, 1380

insulin lispro protamine suspension/insulin
lispro solution mixtures, rDNA origin
678

insulin lispro, rDNA origin 670, 1380

insulin, regular (injection, concentrated)
681

NPH insulin (isophane insulin suspension)
683, 1380

¢ IMMUNOSUPPRESSANTS

PHARMACOLOGIC PROFILE
General Use

NPH/regular insulin mixtures 678, 1380

contraceptive hormones

estradiol acetate 506

estradiol cypionate 506

estradiol cypionate/medroxyprogesterone
acetate 80

estradiol topical emulsion 507

estradiol topical gel 507

estradiol transdermal spray 507

estradiol transdermal system 507

estradiol vaginal ring 507

estradiol vaginal tablet 507

estradiol valerate 507

ethinyl estradiol/desogestrel 336

ethinyl estradiol/drospirenone 336

ethinyl estradiol/ethynodiol 336

ethinyl estradiol/etonogestrel 337

ethinyl estradiol/levonergestrel 80

ethinyl estradiol/norelgestromin 337

ethinyl estradiol/norethindrone 336337

ethinyl estradiol/norgestimate 336—337

ethinyl estradiol/norgestrel 336

levonorgestrel 337

levonorgestrel/ethinyl estradiol 80

medroxyprogesterone 337, 776

mestranol/norethindrone 336

norethindrone 337

norethindrone/ethinyl acetate 337

norgestimate/ethinyl estradiol 80

norgestrel 80

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
Hypersensitivity to drug or vehicle.

Precautions
Use cautiously in patients with infections. Safety in pregnancy and lactation not established.

Interactions

Allopurinol inhibits the metabolism of azathioprine. Drugs that alter liver-metabolizing pro-
cesses may change the effect of cyclosporine. The risk to toxicity of methotrexate may be in-
creased by other nephrotoxic drugs, large doses of aspirin, or NSAIDs. Muromonab-CD3 has ad-
ditive immunosuppressive properties; concurrent immunosuppressive doses should be
decreased or eliminated.

NURSING IMPLICATIONS

Assessment

o Monitor for infection (vital signs, sputum, urine, stool, WBC). Notify physician or other health
care professional immediately if symptoms occur.

o Organ Transplant: Assess for symptoms of organ rejection throughout therapy.

o Lab Test Consideration: Monitor CBC and differential throughout therapy.

Potential Nursing Diagnoses

o Risk for infection (Side Effects).

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

Implementation
e Protect transplant patients from staff and visitors who may carry infection.
e Maintain protective isolation as indicated.

Patient/Family Teaching

o 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.

o 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.

o Emphasize the importance of follow-up exams and lab tests.

Evaluation/Desired Outcomes
o 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
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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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o LAXATIVES

PHARMACOLOGIC PROFILE

General Use
Used to treat or prevent constipation or to prepare the bowel for radiologic or endoscopic
procedures.

General Action and Information

Induce one or more bowel movements per day. Groups include stimulants (bisacodyl, senno-
sides), saline laxatives (magnesium salts and phosphates), stool softeners (docusate), bulk-
forming agents (polycarbophil and psyllium), and osmotic cathartics (lactulose, polyethylene
glycol/electrolyte) . Increasing fluid intake, exercising, and adding more dietary fiber are also
useful in the management of chronic constipation.

Contraindications
Hypersensitivity. Contraindicated in persistent abdominal pain, nausea, or vomiting of unknown
cause, especially if accompanied by fever or other signs of an acute abdomen.

Precautions
Excessive or prolonged use may lead to dependence. Should not be used in children unless ad-
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

o Assess patient for abdominal distention, presence of bowel sounds, and usual pattern of bowel
function.

o Assess color, consistency, and amount of stool produced.

Potential Nursing Diagnoses

o Constipation (Indications).

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

Implementation

o Many laxatives may be administered at bedtime for morning results.

o Taking oral doses on an empty stomach will usually produce more rapid results.

e Do not crush or chew enteric-coated tablets. Take with a full glass of water or juice.
o Stool softeners and bulk laxatives may take several days for results.

Patient/Family Teaching

o 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.

o Advise patient to increase fluid intake to 2 minimum of 1500—2000 ml/day during therapy to
prevent dehydration.

o 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.

o Instruct patients with cardiac disease to avoid straining during bowel movements (Valsalva
maneuver).

o Advise patient that laxatives should not be used when constipation is accompanied by abdomi-
nal pain, fever, nausea, or vomiting.
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o LIPID-LOWERING AGENTS

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.

. . C
Evaluation/Desired Outcomes L
o Asoft, formed bowel movement.

o Evacuation of the colon. A
Laxatives included in Davis’s Drug Guide for Nurses S
bulk-forming agents magnesium gluconate 766 S
polycarbophil 1289 magnesium hydroxide 766 |
psyllium 1035 magnesium oxide 766 F
osmotics phosphate/biphosphate 980 |
lactulose 721 stimulant laxatives
polyethylene glycol/electrolyte 992 bisacodyl 223 C
polyethylene glycol 991 sennosides 1101 A
salines stool softeners T
magnesium chloride 766 docusate calcium 442
magnesium citrate 766 docusate sodium 442 |
0
N
S

NURSING IMPLICATIONS

Assessment

o Obtain a diet history, especially in regard to fat and alcohol consumption.

o 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.

o Liver function tests should be assessed before and periodically throughout therapy. May cause
an increase in levels.
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Potential Nursing Diagnoses

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

o Noncompliance (Patient/Family Teaching).

Implementation

o See specific medications to determine timing of doses in relation to meals.

Patient/Family Teaching

o Advise patient that these medications should be used in conjunction with diet restrictions (fat,
cholesterol, carbohydrates, and alcohol), exercise, and cessation of smoking.

Evaluation/Desired Outcomes

o Decreased serum triglyceride and LDL cholesterol levels and improved HDL cholesterol ra-
tios. Therapy is usually discontinued if the clinical response is not evident after 3 mo of
therapy.

Lipid-lowering agents included in Davis’s Drug Guide for Nurses

bile acid sequestrants rosuvastatin 629
cholestyramine 306 simvastatin 629

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

o 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

Depend on individual agents. Alkalinizers and acidifiers can alter the excretion of drugs for
which elimination is pH dependent. See specific entries.

NURSING IMPLICATIONS
Assessment

o Observe patient carefully for evidence of electrolyte excess or insufficiency. Monitor lab values

before and periodically throughout therapy.

Potential Nursing Diagnoses

o Imbalanced nutrition: less than body requirements (Indications).
o Deficient knowledge, related to medication regimen (Patient/Family Teaching).

Implementation

o Potassium Chloride: Do not administer potassium chloride undiluted.

Patient/Family Teaching

o Review diet modifications with patients with chronic electrolyte disturbances.

Evaluation/Desired Outcomes

o Return to normal serum electrolyte concentrations and resolution of clinical symptoms of

electrolyte imbalance.

o 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

sodium bicarbonate 1114

sodium citrate and citric acid 1118

calcium salts

calcium acetate (25% Ca or 12.6 mEq/g) 85

calcium carbonate (40% Ca or 20 mEq/g)
85

calcium chloride (27% Ca or 13.6 mEq/g)
85

calcium citrate (21% Ca or 12 mEq/g) 85

calcium gluconate (9% Ca or 4.5 mEq/g)
85

calcium lactate (13% Ca or 6.5 mEq/g) 85

tricalcium phosphate (39% Ca or 19.5
mEq/g) 85

magnesium salts

magnesium chloride (12% Mg; 9.8 mEq
Mg/g) 85

magnesium citrate (16.2% Mg; 4.4 mEq
Mg/g) 85

magnesium gluconate (5.4 % Mg; 4.4 mEq/
285

magnesium hydroxide (41.7% Mg; 34.3
mEq Mg/g) 85

magnesium oxide (60.3% Mg; 49.6 mEq
Mg/g) 85

magnesium sulfate (IV, parenteral) 768

phosphate supplements

sodium phosphate 1291

potassium and sodium phosphates

monobasic potassium phosphate 1289

monobasic potassium and sodium phos-
phates 85

potassium phosphates 1289

potassium and sodium phosphates 994

potassium phosphates
monobasic potassium phosphate 1289
potassium phosphates 1289

potassium salts

potassium acetate 996

potassium bicarbonate 996

potassium bicarbonate/potassium chloride
996

potassium bicarbonate/potassium citrate
996

potassium chloride 996

potassium chloride/potassium bicarbonate/
potassium citrate 996

potassium gluconate 996

potassium gluconate/potassium chloride
996

potassium gluconate/potassium citrate 996

miscellaneous

sodium chloride 12

sodium phosphate 1291

zinc sulfate 1256
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o NATURAL/HERBAL PRODUCTS

PHARMACOLOGIC PROFILE

General Use
These remedies are used for a wide variety of conditions. Prescriptions are not required and
consumers have the choice of many products.

General Action and Information

Use of these agents is based on historical and sometimes anecdotal evidence. The FDA has little
control over these agents, so currently there is little standardization among products.
Contraindications

Hypersensitivity. Most products are plant extracts that may contain a variety of impurities.
Precautions

Elderly, pediatric, and pregnant or lactating patients should be aware that these agents carry

many of the same risks as prescription medications. Patients with serious chronic medical con-
ditions should consult their health care professional before use.

Interactions

These agents have the ability to interact with prescription medications and may prevent or aug-
ment a desired therapeutic outcome. St. John's wort and kava-kava have the greatest risk for seri-
ous interactions.

NURSING IMPLICATIONS
Assessment
o Assess the condition for which the patient is taking the product.

Potential Nursing Diagnoses
o Deficient knowledge, related to disease processes and medication regimen (Patient/Family
Teaching).

Patient/Family Teaching

o 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.

o Inform patient of known side effects and interactions with other medications.

Evaluation/Desired Outcomes
o Improvement in condition for which medication was taken.

Natural/Herbal Products included in Davis’s Drug Guide for Nurses
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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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o« NONOPIOID ANALGESICS

PHARMACOLOGIC PROFILE

General Use
Used to control mild to moderate pain and/or fever. Phenazopyridine is used only to treat urinary
tract pain, and capsaicin is used topically for a variety of painful syndromes.

General Action and Information

Most nonopioid analgesics inhibit prostaglandin synthesis peripherally for analgesic effect and
centrally for antipyretic effect. Tramadol is a centrally acting agent.

Contraindications

Hypersensitivity and cross-sensitivity among NSAIDs may occur.

Precautions
Use cautiously in patients with severe hepatic or renal disease, chronic alcohol use/abuse, or
malnutrition. Tramadol has CNS depressant properties.
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Interactions

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

o Patients who have asthma, allergies, and nasal polyps or who are allergic to tartrazine are at an
increased risk for developing hypersensitivity reactions.

o Pain: Assess pain and limitation of movement; note type, location, and intensity prior to and at
the peak (see Time/Action Profile) following administration.

o Fever: Assess fever and note associated signs (diaphoresis, tachycardia, malaise, chills).

o 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

o Acute pain (Indications).

o Risk for imbalanced body temperature (Indications).

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

Implementation
o PO: Administer salicylates and NSAIDs after meals or with food or an antacid to minimize gas-
tric irritation.
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88 NONSTEROIDAL ANTI-INFLAMMATORY AGENTS
Patient/Family Teaching

o 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.

o Adults should not take acetaminophen longer than 10 days and children not longer than 5
days unless directed by health care professional. Short-term doses of acetaminophen with sa-
licylates or NSAIDs should not exceed the recommended daily dose of either drug alone.

o 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.

o Advise patients on long-term therapy to inform health care professional of medication regi-
men prior to surgery. Aspirin, salicylates, and NSAIDs may need to be withheld prior to
surgery.

Evaluation/Desired Outcomes

o Relief of mild to moderate discomfort.

o Reduction of fever.

Nonopioid analgesics included in Davis’s Drug Guide for Nurses

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
nmaelﬁizgg? flavocoxid 550

P phenazopyridine 971

salicylates
aspirin 1087

o 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

Use 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
be avoided during the second half of pregnancy.

Interactions

NSAIDs prolong bleeding time and potentiate the effect of warfarin, thrombolytic agents, some
cephalosporins, 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-
uretics or antihypertensive therapy. Ibuprofen negates the cardioprotective benefits of low-dose
aspirin. COX-2 inhibitors do not negate the cardioprotective effect of low-dose aspirin.

NURSING IMPLICATIONS

Assessment

o Patients who have asthma, allergies, and nasal polyps or who are allergic to tartrazine are at an
increased risk for developing hypersensitivity reactions.

o Pain: Assess pain and limitation of movement; note type, location, and intensity prior to and at
the peak (see Time/Action Profile) following administration.

o Fever: Assess fever and note associated signs (diaphoresis, tachycardia, malaise, chills).

o 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

o Acute pain (Indications).

o Risk for imbalanced body temperature (Indications).

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

Implementation
o PO: Administer NSAIDs after meals or with food or an antacid to minimize gastric irritation.

Patient/Family Teaching

o Instruct patient to take NSAIDs with a full glass of water and to remain in an upright position
for 15-30 min after administration.

o 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.

o 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
o Relief of mild to moderate discomfort.
e Reduction of fever.

Nonsteroidal anti-inflammatory agents included in Davis’s Drug Guide
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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

ketorolac 716, 1326, 1354 ophthalmic NSAIDs
meloxicam 779 bromfenac 1273, 1354
nabumetone 855 diclofenac 408, 1354
naproxen 864 flurbiprofen 1279, 1354
oxaprozin 919 ketorolac 716, 1326, 1354
piroxicam 989 nepafenac 1355

sulindac 1128 suprofen 90

¢ OPI0ID ANALGESICS

PHARMACOLOGIC PROFILE

General Use
Management of moderate to severe pain. Fentanyl is also used as a general anesthetic adjunct.

General Action and Information

Opioids bind to opiate receptors in the CNS, where they act as agonists of endogenously occur-
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 resultin severe paradoxical reactions (especially with meperidine). Nalbuphine or pentazo-
cine may decrease the analgesic effects of other concurrently administered opioid analgesics.

NZ20——>O0—MT=—0NVOND>rO

NURSING IMPLICATIONS

Assessment

o 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.

o Opioid agonist-antagonists are not recommended for prolonged use or as first-line therapy for
acute or cancer pain.

o An equianalgesic chart (see Appendix J) should be used when changing routes or when
changing from one opioid to another.

o 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
drowsiness will diminish with continued use.

o Assess prior analgesic history. Antagonistic properties of agonist-antagonists may induce with-
drawal symptoms (vomiting, restlessness, abdominal cramps, and increased blood pressure
and temperature) in patients physically dependent on opioids.

o 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-
gesics for pain do not develop psychological dependence. Progressively higher doses may be
required to relieve pain with chronic therapy.

o Assess bowel function routinely. Prevention of constipation should be instituted with in-
creased intake of fluids and bulk, stool softeners, and laxatives to minimize constipating ef-
fects. Stimulant laxatives should be administered routinely if opioid use exceeds 2—3 days,
unless contraindicated.

o Monitor intake and output ratios. If significant discrepancies occur, assess for urinary reten-
tion and inform physician or other health care professional.

o Toxicity and Overdose: If an opioid antagonist is required to reverse respiratory depression
or 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
patients weighing <40 kg, dilute 0.1 mg of naloxone in 10 ml of 0.9% NaCl for a concentration
of 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

o Acute pain (Indications).

o Disturbed sensory perception (auditory, visual) (Side Effects).

o Risk for injury (Side Effects).

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

Implementation

o Do not confuse morphine with hydromorphone or meperidine; errors have resulted in
fatalities.

o Explain therapeutic value of medication before administration to enhance the analgesic effect.

o Regularly administered doses may be more effective than prn administration. Analgesic is
more effective if given before pain becomes severe.

o Coadministration with nonopioid analgesics may have additive analgesic effects and may per-
mit lower doses.

o Medication should be discontinued gradually after long-term use to prevent withdrawal
symptoms.

Patient/Family Teaching

o Instruct patient on how and when to ask for pain medication.

o 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.

o Advise patient to make position changes slowly to minimize orthostatic hypotension.

o Caution patient to avoid concurrent use of alcohol or other CNS depressants with this
medication.

o Encourage patient to turn, cough, and breathe deeply every 2 hr to prevent atelectasis.

Evaluation/Desired Outcomes
o Decreased severity of pain without a significant alteration in level of consciousness or respira-
tory status.
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92  SEDATIVE/HYPNOTICS
Opioid analgesics included in Davis’s Drug Guide for Nurses

opioid agonists/antagonists hydrocodone 637
buprenorphine 238, 1373 hydromorphone 640, 1372, 1374
butorphanol 249, 1373 meperidine 784, 1373
pentazocine 966, 1373 methadone 795, 1372
opioid agonists morphine 843, 1372—-1374
codeine 330 nalbuphine 860, 1373
fentanyl (oral transmucosal) 538 oxycodone 926, 1372
fentanyl (parenteral) 540 oxymorphone 929, 1372
fentanyl (transdermal) 542 propoxyphene 1024

o SEDATIVE/HYPNOTICS

PHARMACOLOGIC PROFILE

General Use

Sedatives are used to provide sedation, usually prior to procedures. Hypnotics are used to man-
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

o 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.

o Insomnia: Assess sleep patterns before and periodically throughout course of therapy.

o Seizures: Observe and record intensity, duration, and characteristics of seizure activity. Insti-
tute seizure precautions.
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o Muscle Spasms: Assess muscle spasms, associated pain, and limitation of movement before
and throughout therapy.

o Alcohol Withdrawal: Assess patient experiencing alcohol withdrawal for tremors, agitation,
delirium, and hallucinations. Protect patient from injury.

Potential Nursing Diagnoses

o Imsomnia (Indications).

o Riskfor injury (Side Effects).

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

Implementation

o 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
low position.

Patient/Family Teaching

o Discuss the importance of preparing the environment for sleep (dark room, quiet, avoidance
of 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-
longed therapy.

e May cause daytime drowsiness. Caution patient to avoid driving and other activities requiring
alertness until response to medication is known.

o Advise patient to avoid the use of alcohol and other CNS depressants concurrently with these
medications.

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

Evaluation/Desired Outcomes

e Improvement in sleep patterns.

o Control of seizures.

o Decrease in muscle spasms.

e Decreased tremulousness.

e More rational ideation when used for alcohol withdrawal.

Sedative/hypnotics included in Davis’s Drug Guide for Nurses
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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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o SKELETAL MUSCLE RELAXANTS

PHARMACOLOGIC PROFILE

General Use

Two major uses are spasticity associated with spinal cord diseases or lesions (baclofen and dan-
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 and
prevent malignant hyperthermia.

General Action and Information
Act either centrally (baclofen, carisoprodol, cyclobenzaprine, diazepam, and methocarbamol)
or directly (dantrolene).

Contraindications

Baclofen and oral dantrolene should not be used in patients in whom spasticity is used to main-
tain posture and balance.

Precautions
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
o Assess patient for pain, muscle stiffness, and range of motion before and periodically through-
out therapy.

Potential Nursing Diagnoses

o Acute pain (Indications).

o Impaired physical mobility (Indications).
o Risk for injury (Side Effects).

Implementation
o Provide safety measures as indicated. Supervise ambulation and transfer of patients.

Patient/Family Teaching

o Encourage patient to comply with additional therapies prescribed for muscle spasm (rest,
physical therapy, heat).

o Medication may cause drowsiness. Caution patient to avoid driving or other activities requir-
ing alertness until response to drug is known.

o Advise patient to avoid concurrent use of alcohol or other CNS depressants with these
medications.

Evaluation/Desired Outcomes

o Decreased musculoskeletal pain.

o Decreased muscle spasticity.

o Increased range of motion.

o Prevention or decrease in temperature and skeletal rigidity in malignant hyperthermia.
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General Use

Acute management of coronary thrombosis (MI). Streptokinase and urokinase are used in the
management of massive pulmonary emboli, deep vein thrombosis, and arterial thromboembo-
lism. Alteplase is used in the management of acute ischemic stroke.

General Action and Information

Converts 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

o Begin therapy as soon as possible after the onset of symptoms.

o 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.

o Assess patient carefully for bleeding every 15 min during the 1st hr of therapy, every 1530
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.

o 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

. i . ; C
Skeletal muscle relaxants included in Davis’s Drug Guide for Nurses L
centrally-acting metaxalone 792 A
baclofen 213 methocarbamol 799
carisoprodol 268 orphenadrine 915 S
chlorzoxazone 305 direct-acting S
cyclobenzaprine 360, 1325
diazepam 404 dantrolene 374 |
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these occur, inform physician promptly. Keep epinephrine, an antihistamine, and resuscita-
tion equipment close by in the event of an anaphylactic reaction.

o Inquire about recent streptococcal infection. Streptokinase may be less effective if adminis-
tered between 5 days and 6 mo of a streptococcal infection.

o Assess neurologic status throughout therapy.

o Altered sensorium or neurologic changes may be indicative of intracranial bleeding.

o Coronary Thrombosis: Monitor ECG continuously. Notify physician if significant arrhyth-
mias occur. IV lidocaine or procainamide (Pronestyl) may be ordered prophylactically. Car-
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.

o Monitor heart sounds and breath sounds frequently. Inform physician if signs of CHF occur
(rales/crackles, dyspnea, S3 heart sound, jugular venous distention, relieved CVP).

o Pulmonary Embolism: Monitor pulse, blood pressure, hemodynamics, and respiratory sta-
tus (rate, degree of dyspnea, arterial blood gases).

o Deep Vein Thrombosis/Acute Arterial Occlusion: Observe extremities and palpate
pulses of affected extremities every hour. Notify physician immediately if circulatory impair-
ment occurs. Computed tomography, impedance plethysmography, quantitative Doppler ef-
fect determination, and/or angiography or venography may be used to determine restoration
of blood flow and duration of therapy; however, repeated venograms are not recommended.

o Cannula/Catheter Occlusion: Monitor ability to aspirate blood as indicator of patency. En-
sure that patient exhales and holds breath when connecting and disconnecting IV syringe to
prevent air embolism.

o 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.

o 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

o Ineffective tissue perfusion (Indications).

o Risk for injury (Side Effects).

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

Implementation

o This medication should be used only in settings in which hematologic function and clinical re-
sponse can be adequately monitored.

o Starting two IV lines prior to therapy is recommended: one for the thrombolytic agent, the oth-
er for any additional infusions.

o 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 atleast 30 min. Avoid venipunctures at noncompressible sites (jugular vein, subclavian
site).

o Systemic anticoagulation with heparin is usually begun several hours after the completion of
thrombolytic therapy.

NZ20——>O0—MT=—0NVOND>rO



Copyright © 2008 by F.A. Davis
VACCINES/IMMUNIZING AGENTS 97

o Acetaminophen may be ordered to control fever.

Patient/Family Teaching

o 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.

o Explain need for bedrest and minimal handling during therapy to avoid injury. Avoid all un-
necessary procedures such as shaving and vigorous tooth brushing.

Evaluation/Desired Outcomes

o Lysis of thrombi and restoration of blood flow.

o Prevention of neurologic sequelae in acute ischemic stroke.
o Cannula or catheter patency.

Thrombolytics included in Davis’s Drug Guide for Nurses

alteplase 1164 tenecteplase 1164
reteplase 1164 urokinase 1164
streptokinase 1164
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o VACCINES/IMMUNIZING AGENTS

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
o Assess previous immunization history and history of hypersensitivity.

Potential Nursing Diagnoses

o Risk for infection (Indications).

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

Implementation
o Measles, mumps, and rubella vaccine, trivalent oral polio virus vaccine, and diptheria toxoid,

tetanus toxoid, and pertussis vaccine may be given concurrently.
o Administer each immunization by appropriate route.
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E Patient/Family Teaching
o Inform patient/parent of potential and reportable side effects of immunization. Health care
A professional should be notified if patient develops fever over 39.4°C (103°F); difficulty
S breathing; hives; itching; swelling of the eyes, face, or inside of nose; sudden severe tiredness
or weakness; or convulsions occur.
S o Review next scheduled immunization with parent. Emphasize the importance of keeping a rec-
| ord of immunizations and dates given.
F Evaluation/Desired Outcomes
| o Prevention of diseases through active immunity.
c Vaccines/immunizing agents included in Davis’s Drug Guide for Nurses
A immune globulins Rh, (D) globulin microdose IM 98
T botulism immune globulin 1272 miscellaneous
| cytomegalovirus immune globulin 1276 quadravalent human papillomavirus (types
Rh,(D) immune globulin standard dose IM 6, 11, 16, 18) recombinant vaccine 98
0 " togogl - zoster vaccine, live 1265
N ,(D) globulin IV 98
S

e 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-HT,) 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
o Assess pain location, intensity, duration, and associated symptoms (photophobia, phonopho-
bia, nausea, vomiting) during migraine attack and frequency of attacks.

Potential Nursing Diagnoses
e Acute pain (Indications).

o Deficient knowledge, related to disease processes and medication regimen (Patient/Family
Teaching).
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. C
Implementation L
o Medication should be administered at the first sign of a headache.
Patient/Family Teaching A
o 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
o Advise patient that lying down in a darkened room following medication administration may I
further help relieve headache.
o May cause dizziness or drowsiness. Caution patient to avoid driving or other activities requir- F
ing alertness until response to medication is known. |
o Advise patient to avoid alcohol, which aggravates headaches.
Evaluation/Desired Outcomes C
o Relief of migraine attack. A
Vascular headache suppressants included in Davis’s Drug Guide for T
Nurses I
alpha-adrenergic blockers frovatriptan 586 0
dihydroergotamine 493 naratriptan 866 N
ergotamine 493 rizatriptan 1079 S
beta blockers sumatriptan 1129
propranolol 1026, 1327 zol'mltrlptan 1261
timolol 1179, 1352 mlscellaneays
5-HT, agonists divalproex sodium 1212

almotiptan 130 valpmfue s<')d1um 1212
‘ valproic acid 1212
eletriptan 470 verapamil 1224

o 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
o Assess patient for signs of vitamin deficiency before and periodically throughout therapy.
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o Assess nutritional status through 24-hr diet recall. Determine frequency of consumption of vi-
tamin-rich foods.

Potential Nursing Diagnoses

o Imbalanced nutrition: less than body requirements (Indications).

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

Implementation

o Because of infrequency of single vitamin deficiencies, combinations are commonly
administered.

Patient/Family Teaching

o Encourage patients to comply with diet recommendations of physician or other health care
professional. Explain that the best source of vitamins is a well-balanced diet with foods from
the four basic food groups.

o Patients self-medicating with vitamin supplements should be cautioned not to exceed RDAs.
The effectiveness of megadoses for treatment of various medical conditions is unproved and
may cause side effects and toxicity.

Evaluation/Desired Outcomes
o Prevention of or decrease in the symptoms of vitamin deficiencies.

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

water soluble vitamins thiamine 1160
ascorbic acid 1271 hydroxocobalamin 1233
o 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.



Copyright © 2008 by F.A. Davis
WEIGHT CONTROL AGENTS 101

Precautions

Phentermine and sibutramine should be used cautiously in patients with a history of seizures, or
angle-closure glaucoma and in geriatric patients.

Interactions

Phentermine and sibutramine may have additive, adverse effects with CNS stimulants, some vas-
cular headache suppressants, MAQ inhibitors, and some opioids (concurrent use should be
avoided). Orlistat reduces absorption of some fat-soluble vitamins and beta-carotene.

NURSING IMPLICATIONS

Assessment
o Monitor weight and dietary intake prior to and periodically during therapy. Adjust concurrent
medications (antihypertensives, antidiabetics, lipid-lowering agents) as needed.

Potential Nursing Diagnoses

o Disturbed body image (Indications).

o Imbalanced nutrition: more than body requirements (Indications).

o Deficient knowledge, related to medication regimen (Patient/Family Teaching).

Patient/Family Teaching
o Advise patient that regular physical activity, approved by healthcare professional, should be
used in conjunction with medication and diet.

Evaluation/Desired Outcomes
o 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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atropine clle clclc| [clclclclclclclc@clclc]
buprenorphine c|C C g
butorphanol © © C|C Ccle|c|c|c c|C 3
chlorpromazine C © C|e|C c(cj|cjc|c|c c|c|c g
codeine C "5."
diazepam =
diphenhydramine (03 C|e C|E cle|cle|c|c|C c|Cc|C '2
droperidol c| [clc clilc clclclclc[c clclc| |
glycopyrrolate clle c|c clc clc|c clele|e cle|e g
haloperidol C .
hydromorphone C C C C C c|C C c|C
hydroxyzine (03 clc|c Cclc|© © Ccle|c|ce|Cc C|C|C
meperidine © C|©C C|le|c [} (o||[(e © cle|c
metoclopramide C C|c C|C Clicllic Clic © C|C|C
midazolam c|{C|c|C cl|e|c Ciciclic C||C|© ©| G
morphine C C|© C|©C C. C clic © ©
nalbuphine C C|e|c C C (&3 C
ondansetron ©] C c|c|c|c
pentobarbitol . - © Cc
prochlorperazine C C|© c|e|e c|c|C (0] c|C
promethazine C C|©C C|e|C cl(cj|c|c|cC (0] (0]
scopolamine C C|C C|e|eC c|c|cjcjcjcj|c c|Cc|cC

Medications combined in a syringe must be administered within 15 minutes.
Recommendations may change as new scientific information becomes available.
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IV COMPATIBILITY QUICK REFERENCE CHART
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acylclovir sodium

amikacin sulfate
amphotericin B
amphotericin B cholesteryl
ampicillin sodium
ampicillin Na/sulbactam Na
anidulafungin

atropine sulfate C C| |C Cc|C c|C|C
azithromycin ININ][N]
aztreonam clele|e (o] C C
bumetanide clNl c| |c
butorphanol tartrate
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cefepime HCI
cefoperazone sodium [NTN] C
cefotaxime sodium © C C
cefotetan disodium © © C ©
cefoxitin sodium C ©
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ceftizoxime sodium C ©
ceftriaxone sodium
cefuroxime sodium ©
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chlorthiazide
ciprofloxacin © ©

clindamycin phosphate cl N C
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digoxin
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©
hydromorphone HCI C C C
imipenem/cilastatin C C [ ]
insulin, regular c ‘h c| [c
ketorolac C
labetalol HCI C| [C| [c|c|C C| |C
levofloxacin c|c|C C|C
levothyroxine
linezolid c|c|c
lorazepam © @ C
magnesium sulfate ©] ©
mannitol C
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metoprolol tartrate
metronidazole HCI C C| |C
mezlocillin sodium [N]
midazolam HCI © © c|C
minocycline HCI C
morphine sulfate C|C C|C c|c|c|c
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 ©
vancomycin HCI ©
verapamil HCI ©
voriconazole

(ellelle)

[ellelielle]

(@]

<
m
9
5
=/
o
4
0
>
m
2
-
o}
(o}
-
2
<
]
(]
3
o
g
25
&.
[o]
=
(2]
~
P
(0]
-h
(0}
o
o
3
Q
(0}
0
=)
[
A

[eliel(elle]

0O|0|0|0

[ellelle)

ol
[ellelle]
¢
O
[ellelle]
[ellelle]
¢
Q0|0
00|10
O
[e](el(e)

[el(el[e)
[ellel(elielielielieliel(elielie)

Be aware: New studies may alter the information on this chart.
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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.

Drug Maximum Concentration Maximum Rate
acetazolamide 100 mg/ml 500 mg/min
acyclovir 10 mg/ml Give over 1 hr
adenosine 3 mg/ml Give over 1-2 sec
allopurinol 6 mg/ml Give over 15-20 min
amikacin 10 mg/ml Give over 30 min
aminocaproic acid 20 mg/ml Give over 1 hr
aminophylline 25 mg/ml 25 mg/min

amphotericin B

01 mg/ml (peripherally)
0.5 mg/ml (centrally)

Give over 2-6 hr

amphotericin B liposomal | 2 mg/ml Give over 2 hr
ampicillin 100 mg/ml 10 mg/kg/min
ampicillin/sulbactam 45 mg/ml Give over 15-30 min
atropine 1 mg/ml Give over 1 min
azithromycin 2 mg/ml Give over 1 hr
bumetanide 0.25 mg/ml Give over 1-2 min
calcitriol 2 mcg/ml Give over 15 sec
calcium chloride 100 mg/ml 100 mg/min

calcium gluconate 100 mg/ml 100 mg/min

138 mg/ml (IVP)

Give over 3-5 min

cefazolin 20 mg/ml (Intermittent infusion) | Give over 10-60 min
cefepime 160 mg/ml Give over 30 min
cefotaxime EOZ%%/Tn%/m:tgxgtent infusion) g:xg gzg: ?Os—snalrrlﬂn
. 180 mg/ml (IVP) Give over 3-5 min
cefoxitin 40 mg/ml (Intermittent infusion) | Give over 15-40 min
. 200 mg/ml (IVP) Give over 3-5 min
ceftazidime 40 mg/ml (Intermittent infusion) | Give over 10-30 min
ceftriaxone 40 mg/ml Give over 10-30 min
) 100 mg/ml (IVP) Give over 3-5 min
cefuroxime 30 mg/ml (Intermittent infusion) | Give over 15-60 min
chlorpromazine 1 mg/ml 0.5 mg/min
ciprofloxacin 2 mg/ml Give over 60 min
clindamycin 18 mg/ml 30 mg/min
cyclosporine 2.5 mg/ml Give over 2-8 hr
eSS 10 mg/ml Doses <10 mg: G!ve over 1-4min .
Doses >10 mg: Give over 10-20 min
diazepam 5 mg/ml 2 mg/min
diazoxide 15 mg/ml Give over 30-60 min
digoxin 100 mcg/ml Give over 5 min
diphenhydramine 50 mg/ml 25 mg/min
doxycycline 1 mg/ml Give over 1 hr
enalaprilat 1.25 mg/ml Give over 5 min
erythromycin 5 mg/ml Give over 20-120 min
famotidine 4 mg/ml Give over 2-10 min
fentanyl 50 meg/ml Give over 1-3 min
fluconazole 2 mg/ml Give over 1-2 hr
flumazenil 0.1 mg/ml Give over 15-30 sec
fosphenytoin 25 mg/ml 3 mg/kg/min
furosemide 10 mg/ml 0.5 mg/kg/min
ganciclovir 10 mg/ml Give over 1 hr
gentamicin 40 mg/ml Give over 30 min
glycopyrrolate 0.2 mg/ml Give over 5-10 sec
granisetron 50 mcg/ml Give over 2-60 min
hydralazine 20 mg/ml 5 mg/min or 0.2 mg/kg/min
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Drug Maximum Concentration Maximum Rate
. 50 mg/ml (IVP) Give over 1-10 min
hydrocortisone Give over 20-30 min

5 mg/ml (Intermittent infusion)

imipenem/cilastatin

7 mg/ml

Give over 20-60 min

inamrinone 5 mg/ml Give over 2-3 min
indomethacin 1 mg/ml Give over 20-35 min
kanamycin 6 mg/ml Give over 30-60 min
ketamine 50 mg/ml (IVP) ) i 2 mg/min or 0.5 mg/kg/min
2 mg/ml (Intermittent infusion) 2 mg/min or 0.5 mg/kg/min
ketorolac 30 mg/ml Give over 1-5 min
labetalol 5 mg/ml 2 mg/min
levocarnitine 200 mg/ml Give over 2-3 min
levothyroxine 100 meg/ml Give over 2-3 min
lorazepam 4 mg/ml gvné‘?/zrlqs'nnﬂ’iao'os mg/kg
magnesium sulfate 60 mg/ml 1 mEg/kg/hr (125 mg/kg/hr)
meperidine 10 mg/ml Give over 5 min
meropenem 50 mg/ml Give over 15-30 min

methylprednisolone

125 mg/ml (IVP)
2.5 mg/ml (Intermittent infusion)

Give over 1-30 min
Give over 20-60 min

metoclopramide

5 mg/ml

Give over 1-2 min

metronidazole 8 mg/ml Give over 1 hr
midazolam 5 mg/ml (%“:Te]ir? Yr? L%%faot:;c
milrinone 1 mg/ml Give over 10 min
morphine 5 mg/ml Give over 4-5 min
nafcillin 100 mg/ml Give over 15-60 min
naloxone 1 mg/ml Give over 30 sec
ondansetron 2 mg/ml Give over 2-15 min
oxacillin 100 mg/ml (IVP) Give over 10 min

40 mg/ml (Intermittent infusion)

Give over 15-30 min

pancuronium

2 mg/ml

Give over seconds

50,000 units/ml (neonates/infants)

penicillin g 500,000 units/mi (children) Give over 15-30 min
pentamidine 2.5 mg/ml Give over 1-2 hr
pentobarbital 50 mg/ml Give over 10-30 min
phenobarbital 130 mg/ml 2 mg/kg/min
phenytoin 50 mg/ml 3 mg/kg/min
phytonadione 10 mg/ml Give over 15-30 min
peracilin e e e S

20 mg/ml (Intermittent infusion)

piperacillin/tazobactam

20 mg/ml

Give over 30 min

80 mEg/L (peripherally)

Adapted from Phelps SJ and Hak EB Pediatric Injectable Drugs 7th Edition American Society of Heath-System Pharmacists Bethesda MD 2004

potassium chloride 200 mEgL (centrally) 1 mEg/kg/hr
promethazine 25 mg/ml < 25 mg/min
propranolol 1 mg/ml Give over 10-15 min
protamine 10 mg/ml 5 mg/min

ranitidine 2.5 mg/ml 10 mg/min

rifampin 6 mg/ml Give over 30 min
tacrolimus 0.02 mg/ml Give over 4-24 hr
terbutaline 1 mg/ml Give over 5-10 min
ticarcillin 100 mg/ml Give over 10-120 min
ticarcillin/clavulanate 100 mg/ml Give over 10-60 min
tobramycin 40 mg/ml Give over 30 min
trimethoprim/sulfamethoxazole | 1 ml drug per 10 ml diluent Give over 1-1.5 hr
valproate sodium 50 mg/ml 2-6 mg/kg/min
vancomycin 5 mg/ml Give over 60 min
vasopressin 1 unit/ml Give over 5-30 min
verapamil 2.5 mg/ml Give over 30-60 sec
zidovudine 4 mg/ml Give over 30-60 min
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BEERS CRITERIA

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.

alprazolam (Xanax)

fluoxetine (Prozac)

amiodarone (Cordarone)

flurazepam (Dalmane)

amitriptyline (Elavil)

guanadrel (Hylorel)

amphetamines

halazepam (Paxipam)

anorexic agents

halazepam (Paxipam)

barbiturates

hydroxyzine (Vistaril, Atarax)

belladonna alkaloids (Donnatal)

hyoscyamine (Levsin, Levsinex)

bisacody! (Dulcolax)

meperidine (Demerol)

carisoprodol (Soma)

meprobamate (Miltown, Equanil)

cascara sagrada

mesoridazine (Serentil)

castor oil (Neoloid)

metaxalone (Skelaxin)

chlordiazepoxide (Librium, Mitran)

methocarbamol (Robaxin)

chlordiazepoxide-amitriptyline (Limbitrol)

methyldopa (Aldomet)

chlorpheniramine (Chlor-Trimeton)

methyldopa-hydrochlorothiazide (Aldoril)

chlorpropamide (Diabinese)

methyltestosterone (Android, Virilon, Testrad)

chlorzoxazone (Paraflex)

mineral oil

cimetidine (Tagamet)

naproxen (Naprosyn, Avaprox, Aleve)

clidinium-chlordiazepoxide (Librax)

nifedipine (Procardia, Adalat)

clonidine (Catapres)

nitrofurantoin (Microdantin)

clorazepate (Tranxene)

orphenadrine (Norflex)

cyclandelate (Cyclospasmol)

oxaprozin (Daypro)

cyclobenzaprine (Flexeril)

oxazepam (Serax)

cyproheptadine (Periactin)

oxybutynin (Ditropan)

dessicated thyroid

pentazocine (Talwin)

dexchlorpheniramine (Polaramine)

perphenazine-amitriptyline (Triavil)

diazepam (Valium)

piroxicam (Feldene)

dicyclomine (Bentyl)

promethazine (Phenergan)

digoxin (Lanoxin)

propantheline (Pro-Banthine)

diphenhydramine (Benadryl)

propoxyphene (Darvon) and combination products

dipyridamole (Persantine)

quazepam (Doral)

disopyramide (Norpace, Norpace CR)

reserpine (Serpalan, Serpasil)

doxazosin (Cardura)

temazepam (Restoril)

doxepin (Sinequan)

thioridazine (Mellaril)

ergot mesyloids (Hydergine)

ticlopidine (Ticlid)

estrogens

triazolam (Halcion)

ethacrynic acid (Edecrin)

trimethobenzamide (Tigan)

ferrous sulfate (iron, Feosol)

tripelennamine

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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DRUGS ASSOCIATED WITH INCREASED RISK OF FALLS IN THE ELDERLY

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.

ACE Inhibitors

Antihistamines/Antinauseants

Benzodiazepines (Short Acting)

benazepril (Lotensin)
captopril (Capoten, Zestril)
cilazapril (Inhibace)
enalapril (Vasotec)
fosinopril (Monopril)
lisinopril (Prinivil)
perindopril (Coversyl)
quinapril (Accupril)
ramipril (Altace)

Angiotensin Il Receptor
Antagonists

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)

Beta Blockers

candesartan (Atacand)
eprosartan (Teveten)
irbesartan (Avapro)
losartan (Cozaar)
telmisartan (Micardis)
valsartan (Diovan)

Antiparkinsonian Agents

Anti-Alzheimer's Agents

donepezil (Aricept)
galantamine (Reminyl)
rivastigmine (Exelon)

amantadine (Symmetrel)
bromocriptine (Parlodel)
entacapone (Comtan)
levodopa/benserazide (Prolopa)
levodopa/carbidopa (Sinemet)
pramipexole (Mirapex)
selegiline (Eldepryl)

acebutolol (Sectral)

atenolol (Tenormin)

bisoprolol (Monocor)

carvedilol (Coreg)

labetalol (Normodyne, Trandate)
metoprolol (Lopressor)
propranolol (Inderal)

sotalol (Betapace, Sotacor)
timolol (Blocadren)

Calcium Channel Blockers

amlodipine (Norvasc)
diltiazem (Cardizem)
felodipine (Plendil)
nifedipine (Adalat)
verapamil (Calan, Isoptin)

Antipsychotics (Atypical)

Diuretics

Anticonvulsants

carbamazepine (Tegretol)
gabapentin (Neurontin)
lamotrigine (Lamictal)
phenobarbital (Luminal)
phenytoin (Dilantin)
topiramate (Topamax)
valproate (Depakene)
vigabatrin (Sabril)

clozapine (Clozaril)
olanzapine (Zyprexa)
quetiapine (Seroquel)

Antipsychotics (Neuroleptics)

amiloride/HCTZ (Moduretic)
furosemide (Lasix)
hydrochlorothiazide
triamterene/HCTZ (Dyazide)

Antidepressants

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)

chlorpromazine (Largactil,
Thorazine)

haloperidol (Haldol)

hydroxyzine (Atarax)

lithium loxapine (Loxapac)

methotrimeprazine (Nozinan)

perphenazine (Trilafon)

prochlorperazine (Compazine,
Stemetil)

risperidone (Risperdal)

thioridazine (Mellaril)

trifluoperazine (Stelazine)

Opioid Analgesics

Benzodiazepines (Intermediate
Acting)

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)

Over the Counter (OTC) Medications

alprazolam (Xanax)
lorazepam (Ativan)
nitrazepam (Mogadon)
oxazepam (Serax)
temazepam (Restoril)

Benzodiazepines (Long Acting)

chlordiazepoxide (Librium)
clonazepam (Klonopin, Rivotril)
diazepam (Valium)
flurazepam (Dalmane)

allergy medicines
analgesics
antiemetics

cold remedies
cough preparations
muscle relaxants
sleeping pills

Vasodilators

hydralazine (Apresoline)
isosorbide (Isordil)
nitroglycerin (Nitro-Dur)
terazosin (Hytrin)
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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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LOOK-ALIKE, SOUND-ALIKE (LASA) DRUG NAMES

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.

ABELCET amphotericin B HUMULIN HUMALOG MIX
acetazolamide acetohexamide hydromorphone morphine
acetohexamide acetohexamide idarubicin daunorubicin
AMARYL REMINYL LAMICTAL LAMISIL
AMBISOME amphotericin B LAMISIL LAMICTAL
amphotericin B ABELCET LANTUS LENTE
amphotericin B AMBISOME LENTE LANTUS
AVANDIA COUMADIN leucovorin calcium LEUKERAN
AVINZA EVISTA LEUKERAN leucovorin calcium
carboplatin cisplatin morphine hydromorphone
CELEXA CEREBYX morphine oral liquid morphine non-con-
CELEXA CELEBREX concentrate centrated oral liquid
CELEBREX CELEXA NOVOLIN NOVOLOG MIX
CEREBYX CELEXA NOVOLOG MIX NOVOLIN
cisplatin carboplatin REMINYL AMARYL
COUMADIN AVANDIA RETROVIR ritonavir
daunorubicin idarubicin ritonavir RETROVIR

. daunorubicin citrate SEROQUEL SERZONE
daunorubicin liposomal SERZONE SEROQUEL
DIABETA ZEBETA sufentanil fentanyl
doxorubicin doxorubicin TAXOL TAXOTERE
hydrochloride liposomal TAXOTERE TAXOL
ephedrine epinephrine tiagabine tizanidine
EVISTA AVINZA tizanidine tiagabine
fentanyl sufentanil vinblastine vincristine
folic acid folinic aciq . vincristine vinblastine

(leucovorin calcium) WELLBUTRIN SR WELLBUTRIN XL

folinic acid folic acid WELLBUTRIN XL WELLBUTRIN SR
(leucovorin calcium) ZANTAC ZYRTEC
heparin HESPAN ZEBET A DIABETA
HESPAN heparin ZYPREXA ZYRTEC
HUMALOG HUMULIN ZYRTEC ZYPREXA
HUMALOG MIX HUMULIN ZYRTEC ZANTAC
HUMULIN HUMALOG

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.
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HIGH ALERT MEDICATIONS

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.

aldesleukin DOXOrubicin hydrochloride magnesium sulfate
alemtuzumab DOXOrubicin (IV, parenteral)
altretamine hydrochloride liposome meperidine
amiodarone epinephrine methadone

arsenic trioxide epirubicin methotrexate
asparaginase eptifibatide metoprolol

bleomycin esmolol midazolam
buprenorphine etoposides milrinone

busulfan fentanyl (oral, transmucosal) morphine

butorphanol fentanyl (parenteral) nalbuphine

calcium salts fentanyl (transdermal) nesiritide
capecitabine fluorouracil oxycodone compound
carboplatin fondaparinux oxymorphone
carmustine gemcitabine pancuronium
chloralhydrate gemtuzumab ozogamicin pentazocine
chlorambucil heparin potassium phosphates
cisplatin heparins (low molecular weight)| potassium supplements
codeine hydrocodone pramlintide

colchicine hydromorphone propranolol
cyclophosphamide hypoglycemic agents, oral sodium chloride
cytarabine imatinib thrombolytic agents
DAUNOTrubicin citrate liposome | insulin mixtures tirofiban
DAUNOTrubicin hydrochloride insulins (short-acting) topotecan

decitabine insulins (intermediate-acting) trastuzumab

digoxin insulins (long-acting) vinBLAStine
DOBUTamine insulins (rapid-acting) vinCRIStine
docetaxel labetalol vinorelbine
DOPamine lidocaine warfarin
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‘g TALL MAN LETTERING CHANGES

m The Food and Drug Administration has asked manufacturers to update the appearance of

1 33 look-alike drug names. The changes involve using capital letters (“Tall Man”) to minimize

D medication errors resulting from look-alike confusion.

(o] Acetohexamide AcetoHEXAMIDE

9 Acetazolamide AcetaZOLAMIDE

(7)) Bupropion BuPROPion

-_ Buspirone BusPIRone

; Chlorpromazine ChlorproMAZINE

r Chlorpropamide ChlorproPAMIDE

r Clomiphene ClomiPHENE

3 Clomipramine ClomiPRAMINE

E Cyclosporine CycloSPORINE

- Cycloserine CycloSERINE

] Daunorubicin DAUNOTrubicin

% Doxorubicin DOXOrubicin

3, Dimenhydrinate DimenhyDRINATE

‘g Diphenhydramine DiphenhydrAMINE

0 Dobutamine DOBUTamine

3 Dopamine DOPamine

o Glipizide GlipiZIDE

a Glyburide GlyBURIDE

3 Hydralazine HydrALAZINE
Hydroxyzine HydrOXYzine
Medroxyprogesterone MedroxyPROGESTERone
Methylprednisolone MethylPREDNISolone
Methyltestosterone MethyITESTOSTERone
Nicardipine NiCARdipine
Nifedipine NIFEdipine
Prednisone PredniSONE
Prednisolone PrednisoLONE
Sulfadiazine SulfADIAZINE
Sulfisoxazole SulfiSOXAZOLE
Tolazamide TOLAZamide
Tolbutamide TOLBUTamide
Vinblastine VinBLAStine
Vincristine VinCRIStine

Adapted from U.S. Food and Drug Administration Center for Drug Evaluation and
Research. Available at: hitp://www.fda.gov/cder/index.html.
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abacavir (ah-back-ah-veer)
Ziagen

Classification

Therapeutic: antiretrovirals

Pharmacologic: nucleoside reverse tran-
scriptase inhibitors

Pregnancy Category C

Indications

Management of HIV infection (AIDS) in combi-
nation with other antiretrovirals (not with lami-
vudine and/or tenofovir).

Action

Converted inside cells to carbovir triphosphate,
its active metabolite. Carbovir triphosphate in-
hibits the activity of HIV-1 reverse transcriptase,
which in turn terminates viral DNA growth.
Therapeutic Effects: Slows the progression of
HIV infection and decreases the occurrence of
its sequelae. Increases CD4 cell counts and de-
creases viral load.

Pharmacokinetics

Absorption: Rapidly and extensively (83%)
absorbed.

Distribution: Distributes into extravascular
space and readily distributes into erythrocytes.
Metabolism and Excretion: Mostly metabo-
lized by the liver; 1.2% excreted unchanged in
urine.

Half-life: 1.5 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET
PO unknown

PEAK DURATION

unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity (rechal-
lenge may be fatal); Lactation: Breastfeeding not
recommended for HIV-infected patients.

Use Cautiously in: OB: Safety not established;
Pedi: Safety not established in children <3 mo.

Adverse Reactions/Side Effects

CNS: headache, insomnia. GI: HEPATOTOXICITY, di-
arrhea, nausea, vomiting, anorexia. Derm:
rashes. F and E: 1ACTIC ACIDOSIS. MiSc: HYPERSENSI-
TIVITY REACTIONS.

Interactions

Drug-Drug: Alcohol increases blood levels.
May increase methadone metabolism in some

patients; slight increase in methadone dosing
may be needed.

Route/Dosage

PO (Adults): 300 mg twice daily.

PO (Children 3 mo—16 yr): 8 mg/kg twice
daily (not to exceed 300 mg twice daily).

Availability

Tablets: 300 mg. Oral solution (strawber-
ry/banana flavor): 20 mg/ml in 240-ml bot-
tles. In combination with: lamivudine and
zidovudine (Trizivir). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess patient for change in severity of HIV
symptoms and for symptoms of opportunistic
infections throughout therapy.

o Assess for signs of hypersensitivity reactions
(fever; rash; gastrointestinal—nausea, vom-
iting, diarrhea, abdominal pain; constitution-
al—malaise, fatigue, achiness; respiratory—
dyspnea, cough, pharyngitis) . May also cause
elevated liver function tests, increased cre-
atine phosphokinase or creatinine, and lym-
phopenia. Discontinue abacavir at the first
sign of hypersensitivity reaction. Do not re-
start abacavir following reaction; more severe
symptoms may occur within hours and may
include life-threatening hypotension and
death. Symptoms usually resolve upon dis-
continuation.

e May cause lactic acidosis and severe hepato-
megaly with steatosis. Monitor patient for
signs (increased serum lactate levels, elevat-
ed liver enzymes, liver enlargement on palpa-
tion). Therapy should be suspended if clini-
cal or laboratory signs occur.

o Lab Test Considerations: Monitor viral
load and CD4 cell count regularly during
therapy.

e Maycause 1 serum glucose and triglyceride
levels.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: May be administered with or without
food. Oral solution may be stored at room
temperature or refrigerated; do not freeze.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching

o Emphasize the importance of taking abacavir
as directed. Must always be used in combina-
tion with other antiretroviral drugs. Do not
take more than prescribed amount and do
not stop taking without consulting health care
professional. Take missed doses as soon as
remembered; do not double doses.

o Instruct patient not to share abacavir with
others.

o Inform patient that abacavir does not cure
AIDS or prevent associated or opportunistic
infections. Abacavir does not reduce the risk
of transmission of HIV to others through sex-
ual contact or blood contamination. Caution
patient to use a condom, and avoid sharing
needles or donating blood to prevent spread-
ing the AIDS virus to others. Advise patient
that the long-term effects of abacavir are un-
known at this time.

o Advise patient of potential for hypersensitivity
reactions that may result in death. Instruct
patient to discontinue abacavir and notify
health care professional immediately if symp-
toms of hypersensitivity occur. Medication
guide for patients should be dispensed with
prescription. Advise patient to read it thor-
oughly with each refill. A warning card sum-
marizing symptoms of abacavir hypersensitiv-
ity should be provided with each
prescription; instruct patient to carry card at
all times.

o Emphasize the importance of regular follow-
up exams and blood counts to determine
progress and monitor for side effects.

Evaluation/Desired Outcomes

o Delayed progression of AIDS, and decreased
opportunistic infections in patients with HIV.

e Decrease in viral load and increase in CD4
cell counts.

acarhose (aye-kar-bose)
Precose

Classification

Therapeutic: antidiabetics
Pharmacologic: alpha-glucosidase in-
hibitors

Pregnancy Category B

Indications

Management of type 1 diabetes in conjunction
with dietary therapy; may be used with insulin or
other hypoglycemic agents.

Action

Lowers blood glucose by inhibiting the enzyme
alpha-glucosidase in the GI tract. Delays and re-
duces glucose absorption. Therapeutic Ef-
fects: Lowering of blood glucose in diabetic pa-
tients, especially postprandial hyperglycemia.

Pharmacokinetics

Absorption: <2% systemically absorbed; ac-
tion is primarily local (in the GI tract).
Distribution: Unknown.

Metabolism and Excretion: Minimal
amounts absorbed are excreted by the kidneys.
Half-life: 2 hr.

TIME/ACTION PROFILE (effect on blood
glucose)

ROUTE ONSET PEAK
PO unknown 1 hr

DURATION

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Diabetic
ketoacidosis; Cirrhosis; Serum creatinine >2
mg/dl; OB, Lactation, Pedi: Safety not estab-
lished.

Use Cautiously in: Presence of fever, infec-
tion, trauma, stress (may cause hyperglycemia,
requiring alternative therapy).

Adverse Reactions/Side Effects
GI: abdominal pain, diarrhea, flatulence, 1
transaminases.

Interactions

Drug-Drug: Thiazide diuretics and loop di-
uretics, corticosteroids, phenothiazines,
thyroid preparations, estrogens (conju-
gated), progestins, hormonal contracep-
tives, phenytoin, niacin, sympathomimet-
ics, calcium channel blockers, and
isoniazid may | glucose levels in diabetic pa-
tients and lead to | control of blood glucose.
Effectsare | by intestinal adsorbents, in-
cluding activated charcoal and digestive en-
zyme preparations (amylase, pancreatin);
avoid concurrentuse. 1 effects of sulfonyl-
urea hypoglycemic agents. May | absorp-
tion of digoxin; may require dosage ad-
justment.

Drug-Natural Products: Glucosamine may
worsen blood glucose control. Chromium and
coenzyme Q-10 may | hypoglycemic effects.

Route/Dosage

PO (Adults): 25 mg 3 times daily; may be in-
creased q 4-8 wk as needed/tolerated (range
50—100 mg 3 times daily; not to exceed 50 mg 3
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times daily in patients <60 kg or 100 mg 3 times
dailyin patients >60 kg).

Availability
Tablets: 25 mg, 50 mg, 100 mg.

NURSING IMPLICATIONS

Assessment

o Observe patient for signs and symptoms of hy-
poglycemia (sweating, hunger, weakness,
dizziness, tremor, tachycardia, anxiety) when
taking concurrently with other oral hypogly-
cemic agents.

o Lab Test Considerations: Monitor serum
glucose and glycosylated hemoglobin period-
ically during therapy to evaluate effectiveness.

o Monitor AST and ALT every 3 mo for the 1styr
and then periodically. Elevated levels may re-
quire dosage reduction or discontinuation of
acarbose. Elevations occur more commonly
in patients taking more than 300 mg/day and
in female patients. Levels usually return to
normal without other evidence of liver injury
after discontinuation.

o Toxicity and Overdose: Symptoms of
overdose are transient increase in flatulence,
diarrhea, and abdominal discomfort. Acar-
bose alone does not cause hypoglycemia,
however, other concurrently administered
hypoglycemic agents may produce hypoglyce-
mia requiring treatment.

Potential Nursing Diagnoses

Imbalanced nutrition: more than body require-

ments (Indications)

Noncompliance (Patient/Family Teaching)

Implementation

o Patients stabilized on a diabetic regimen who
are exposed to stress, fever, trauma, infec-
tion, or surgery may require administration
of insulin.

o Does not cause hypoglycemia when taken
while fasting, but may increase hypoglycemic
effect of other hypoglycemic agents.

o PO: Administer with first bite of each meal 3
times/day.

Patient/Family Teaching

o Instruct patient to take acarbose at same time
each day. If a dose is missed and the meal is
completed without taking the dose, skip
missed dose and take next dose with the next
meal. Do not double doses.

o Explain to patient that acarbose controls hy-
perglycemia but does not cure diabetes.
Therapy is longterm.

o Review signs of hypoglycemia and hypergly-
cemia (blurred vision; drowsiness; dry
mouth; flushed, dry skin,; fruit-like breath
odor; increased urination; ketones in urine;
loss of appetite; stomachache; nausea or
vomiting; tiredness; rapid, deep breathing;
unusual thirst; unconsciousness) with pa-
tient. If hypoglycemia occurs, advise patient
to take a form of oral glucose (e.g., glucose
tablets, liquid gel glucose) rather than sugar
(absorption of sugar is blocked by acarbose)
and notify health care professional.

o Encourage patient to follow prescribed diet,
medication, and exercise regimen to prevent
hypoglycemic or hyperglycemic episodes.

o Instruct patient in proper testing of serum
glucose and urine ketones. Monitor closely
during periods of stress or illness. Notify
health care professional if significant changes
occur.

o Caution patient to avoid using other medica-
tions without consulting health care profes-
sional.

o Advise patient to inform health care profes-
sional of medication regimen before treat-
ment or surgery.

o Advise patient to carry a form of oral glucose
and identification describing disease process
and medication regimen at all times.

o Emphasize the importance of routine follow-
up examinations.

Evaluation/Desired Outcomes

o Control of blood glucose levels without the
appearance of hypoglycemic or hyperglycem-
ic episodes.

acehutolol
(a-se-hyoo-toe-lole)
«Monitan, Sectral

Classification

Therapeutic: antiarrhythmics (class ),
antihypertensives

Pharmacologic: beta blockers

Pregnancy Category B

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications

Treatment of hypertension (single agent or with
other antihypertensives) . Treatment of ventricu-
lar tachyarrhythmias. Unlabeled uses: Pro-
phylaxis of MI, treatment of angina pectoris,
management of anxiety, tremors, thyrotoxicosis,
mitral valve prolapse, idiopathic hypertrophic
subaortic stenosis.

Action

Blocks stimulation of beta,—(myocardial)-ad-
renergic receptors. Does not usually affect beta,
(pulmonary, vascular, or uterine) receptor
sites. Mild intrinsic sympathomimetic activity
(ISA). Therapeutic Effects: Decreased heart
rate. Decreased AV conduction. Decreased
blood pressure.

Pharmacokinetics

Absorption: Well absorbed following oral ad-
ministration but rapidly undergoes metabolism.
Distribution: Minimal penetration of the CNS.
Crosses the placenta and enters breast milk in
small amounts.

Metabolism and Excretion: Mostly metabo-
lized to diacetolol, which is also a beta blocker.
Half-life: 3—4 hr (8—13 hr for diacetolol).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
PO (effect 1-1.5 hr 2-8 hr 12-24 hr
on BP)

PO (antiar- 1 hr 4-6 hr up to 10 hr
rhythmic)

Contraindications/Precautions
Contraindicated in: Uncompensated CHF,
Pulmonary edema; Cardiogenic shock; Brady-
cardia or heart block; Obstructive airway dis-
ease including asthma.

Use Cautiously in: Renal or hepatic impair-
ment (dosage reduction recommended if CCr
<50 ml/min/1.73 m?); Geri: Increased sensitivi-
ty; Thyrotoxicosis (may mask symptoms); Dia-
betes mellitus (may mask symptoms of hypogly-
cemia); History of severe allergic reactions
(intensity of reactions may be increased); OB,
Lactation, Pedi: Safety not established; neonatal
bradycardia, hypotension, hypoglycemia, and
respiratory depression may occur rarely.

Adverse Reactions/Side Effects

CNS: fatigue, weakness, anxiety, depression,
dizziness, drowsiness, insomnia, memory loss,
nervousness, nightmares. EENT: blurred vision,
stuffy nose. Resp: bronchospasm, wheezing.
CV: BRADYCARDIA, CHF, PULMONARY EDEMA, hypoten-

sion, peripheral vasoconstriction. GI: constipa-
tion, diarrhea, nausea, vomiting. GU: erectile
dysfunction, diminished libido, urinary frequen-
cy. Derm: rashes. Endo: hyperglycemia, hypo-
glycemia. MS: arthralgia, joint pain. Misc:
drug-induced lupus syndrome.

Interactions

Drug-Drug: General anesthetics, IV pheny-
toin, and verapamil may cause additive myo-
cardial depression. Concurrent use with digox-
in may increase bradycardia.
Antihypertensives, acute ingestion of
alcohol, or nitrates may cause additive hypo-
tension. Use with epinephrine may result in
unopposed alpha-adrenergic stimulation. Con-
current use with thyroid preparations may
decrease effectiveness. Concurrent use with in-
sulin may result in prolonged hypoglycemia.
May decrease effectiveness of theophylline.

Route/Dosage

PO (Adults): 400-800 mg/day—single dose
or twice daily (up to 1200 mg/day or 800 mg/
day in geriatric patients).

Renal Impairment

PO (Adults): If CCr <50 ml/min/1.73 m?, use
50% of normal dose. If CCr <25 ml/min/1.73

m?, use 25% of normal dose.

Availability (generic available)
Capsules: 200 mg, 400 mg. Tablets: 100
mg, %200 mg, %400 mg.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure, ECG, and pulse fre-
quently during dosage adjustment period and
periodically throughout therapy.

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

o Monitor frequency of prescription refills to
determine compliance.

o Lab Test Considerations: May cause in-
creased BUN, serum lipoprotein, potassium,
triglyceride, and uric acid levels.

e May cause increased serum alkaline phos-
phatase, LDH, AST, and ALT levels.

o May cause increased ANA titers.

e May cause increase in blood glucose levels.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)




Copyright © 2008 by F.A. Davis

acetaminophen 107

Noncompliance, related to medication regimen
(Patient/Family Teaching)

Implementation

o PO: Take apical pulse prior to administering.
If <50 bpm or if arrhythmia occurs, withhold
medication and notify physician or other
health care professional.

o May be administered with food or on an emp-
ty stomach.

Patient/Family Teaching

o Instruct patient to take medication exactly as

directed, at the same time each day, even if

feeling well; do not skip or double up on
missed doses. If a dose is missed, it should be
taken as soon as possible up to 4 hr before
next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension,
or myocardial ischemia.

Advise patient to make sure enough medica-

tion is available for weekends, holidays, and

vacations. A written prescription may be kept
in walletin case of emergency.

Teach patient and family how to check pulse

and blood pressure. Instruct them to check

pulse daily and blood pressure biweekly and
to report significant changes to health care
professional.

o May cause drowsiness or dizziness. Caution
patients to avoid driving or other activities
that require alertness until response to the
drugis known.

o Caution patient that this medication may in-
crease sensitivity to cold.

o Instruct patient to consult health care profes-

sional before taking any OTC medications, es-

pecially cold preparations, concurrently with
this medication.

Diabetic patients should closely monitor

blood glucose, especially if weakness, mal-

aise, irritability, or fatigue occurs. May mask
tachycardia and blood pressure changes as
signs of hypoglycemia, but dizziness and
sweating may still occur.

o Advise patient to notify health care profes-
sional if slow pulse, difficulty breathing,
wheezing, cold hands and feet, dizziness,
light-headedness, confusion, depression,
rash, fever, sore throat, unusual bleeding, or
bruising occurs.

o Instruct patient to inform health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Advise patient to carry identification describ-

ing disease process and medication regimen

atall times.

Hypertension: Reinforce the need to con-

tinue additional therapies for hypertension

(weight loss, sodium restriction, stress re-

duction, regular exercise, moderation of al-

cohol consumption, and smoking cessation).

Acebutolol controls, but does not cure, hy-

pertension.

Evaluation/Desired Outcomes

e Decrease in blood pressure.

o Control of arrhythmias without appearance of
detrimental side effects.

acetaminophen
(a-seet-a-min-oh-fen)

+Abenol, Acephen, Aceta, Amino-
fen, Apacet, APAP, «Apo-Acet-
aminophen, Aspirin Free Anacin,
Aspirin Free Pain Relief, Children’s
Pain Reliever, Dapacin, Feverall,
Extra Strength Dynafed E.X., Extra
Strength Dynafed (Billups, P.J.),
Genapap, Genebs, Halenol, In-
fant’s Pain Reliever, Liquiprin,
Mapap, Maranox, Meda, Neopap,
+Novo-Gesic, Oraphen-PD, Pana-
dol, paracetamol, Redutemp, Ri-
denol, Silapap, Tapanol, Tempra,
Tylenol, Uni-Ace

Classification
Therapeutic: antipyretics, nonopioid anal-
gesics

Pregnancy Category B

Indications
Mild pain. Fever.

Action

Inhibits the synthesis of prostaglandins that may
serve as mediators of pain and fever, primarily
in the CNS. Has no significant anti-inflammatory
properties or GI toxicity. Therapeutic Effects:
Analgesia. Antipyresis.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics

Absorption: Well absorbed following oral ad-

ministration. Rectal absorption is variable.
Distribution: Widely distributed. Crosses the
placenta; enters breast milk in low concen-
trations.

Metabolism and Excretion: 85-95% metab-

olized by the liver. Metabolites may be toxic in

overdose situation. Metabolites excreted by the

kidneys.
Half-life: Neonates: 2—5 hr. Adults: 1-3 hr.

TIME/ACTION PROFILE (analgesia and anti-

pyresis)

ROUTE ONSET PEAK DURATION
PO 0.5-1 hr 1-3 hr 3-8 hrf
Rect 0.5-1 hr 1-3 hr 3—4 hr
‘+Depends on dose

Contraindications/Precautions

Contraindicated in: Previous hypersensitivity;

Products containing alcohol, aspartame, sac-

charin, sugar, or tartrazine (FDC yellow dye #5)

should be avoided in patients who have hyper-
sensitivity or intolerance to these compounds.

Use Cautiously in: Hepatic disease/renal dis-

ease (lower chronic doses recommended);
Chronic alcohol use/abuse; Malnutrition.

Adverse Reactions/Side Effects

GI: HEPATIC FAILURE, HEPATOTOXICITY (overdose). GU:
renal failure (high doses/chronic use). Hemat:
neutropenia, pancytopenia, leukopenia. Derm:

rash, urticaria.

Interactions

Drug-Drug: Chronic high-dose acetamino-
phen (>2 g/day) may 1 risk of bleeding with
warfarin (PT should be monitored regularly

and INR should not exceed 4) . Hepatotoxicity is

additive with other hepatotoxic substances,
including alcohol. Concurrent use of sulfin-
pyrazone, isoniazid, rifampin, rifabutin,
phenytoin, barbiturates, and carbamaze-
pinemay 7 the risk of acetaminophen-in-
duced liver damage (limit self-medication);
these agentswill also |, therapeutic effects of
acetaminophen. Concurrent NSAIDs 1 the

risk of adverse renal effects (avoid chronic con-
currentuse). Propranolol | metabolism and
may 1 effects. May | effects of lamotrigine

and zidovudine.
Route/Dosage

Children <12 yr should not receive >5 doses/24

hr without notifying physician or other health
care professional.

PO (Adults and Children >12 yr): 325-650
mg q4-6 hr or 1 g 3—4 times daily or 1300 mg q
8 hr (not to exceed 4 g or 2.5 g/24 hr in patients
with hepatic/renal impairment).

PO (Children 1-12 yr): 10—15 mg/kg/dose q
46 hr as needed (not to exceed 5 doses/24
hr).

PO (Infants): 10-15 mg/kg/dose q 4—6 hr as
needed (not to exceed 5 doses/24 hr).

PO (Neonates): 1015 mg/kg/dose q 68 hr
as needed.

Rect (Adults and Children >12 yr): 325—
650 mg q 4—6 hr as needed or 1 g 3—4 times/
day (not to exceed 4 g/24 hr).

Rect (Children 1-12 yr): 10-20 mg/kg/dose
q4-6 hr as needed.

Rect (Infants): 10-20 mg/kg/dose q 4—6 hr as
needed.

Rect (Neonates): 10—15 mg/kg/dose q 68 hr
as needed.

Availability (generic available)
Chewable tablets (fruit, bubblegum, or
grape flavor): 80 mg”™, 160 mg"™. Tablets:
160 mg°™, 325 mg”™, 500 mg’™, 650 mg°*. Ca-
plets: 325 mg®™, 500 mg®™. Solution (berry,
fruit, and grape flavor): 100 mg/ml°*. Liq-
uid (mint): 160 mg/5 ml°, 500 mg/15 ml°*,
Elixir (grape and cherry flavor): 160 mg/5
ml°. Drops: 100 mg/ml’™. Suspension:
100 mg/ml°™, %160 mg/5 ml°®. Syrup: 160
mg/5 ml°. Suppositories: 80 mg”, 120
mg’™, 325 mg°™, 650 mg”™. In combination
with: many other medications. See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess overall health status and alcohol usage
before administering acetaminophen. Pa-
tients who are malnourished or chronically
abuse alcohol are at higher risk of developing
hepatotoxicity with chronic use of usual
doses of this drug.

o Assess amount, frequency, and type of drugs
taken in patients self-medicating, especially
with OTC drugs. Prolonged use of acetamino-
phen increases the risk of adverse renal ef-
fects. For short-term use, combined doses of
acetaminophen and salicylates should not ex-
ceed the recommended dose of either drug
given alone.

o Pain: Assess type, location, and intensity pri-
or to and 30—60 min following adminis-
tration.
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Fever: Assess fever; note presence of associ-
ated signs (diaphoresis, tachycardia, and
malaise).

Lab Test Considerations: Evaluate hepat-
ic, hematologic, and renal function periodi-
cally during prolonged, high-dose therapy.
May alter results of blood glucose monitor-
ing, May cause falsely | values when mea-
sured with glucose oxidase/peroxidase meth-
od, but probably not with hexokinase/G6PD
method. May also cause falsely 1 values with

certain instruments; see manufacturer’s in-
struction manual.

o Increased serum bilirubin, LDH, AST, ALT,
and prothrombin time may indicate hepato-
toxicity.

o Toxicity and Overdose: If overdose oc-
curs, acetylcysteine (Acetadote) is the an-
tidote.

Potential Nursing Diagnoses

Acute pain (Indications)

Risk for imbalanced body temperature (Indi-
cations)

Implementation

o When combined with opioids do not exceed
the maximum recommended daily dose of
acetaminophen.

o PO: Administer with a full glass of water.

o May be taken with food or on an empty
stomach.

Patient/Family Teaching

o Advise patient to take medication exactly as
directed and not to take more than the rec-
ommended amount. Chronic excessive use of
>4 g/day (2 g in chronic alcoholics) may
lead to hepatotoxicity, renal or cardiac dam-
age. Adults should not take acetaminophen
longer than 10 days and children not longer
than 5 days unless directed by health care
professional. Short-term doses of acetamino-
phen with salicylates or NSAIDs should not
exceed the recommended daily dose of either
drug alone.

o Advise patient to avoid alcohol (3 or more
glasses per day increase the risk of liver dam-
age) if taking more than an occasional 1-2
doses and to avoid taking concurrently with
salicylates or NSAIDs for more than a few
days, unless directed by health care profes-
sional.

o Pedi: Advise parents or caregivers to check

concentrations of liquid preparations. Errors

have resulted in serious liver damage. Have

parents or caregivers determine the correct
formulation and dose for their child (based
on the child’s age/weight) , and demonstrate
how to measure it using an appropriate mea-
suring device.

Inform patients with diabetes that acetamino-

phen may alter results of blood glucose moni-

toring. Advise patient to notify health care
professional if changes are noted.

o Caution patient to check labels on all OTC
products. Advise patients to avoid taking
more than one product containing acetami-
nophen at a time to prevent toxicity.

o Advise patient to consult health care profes-

sional if discomfort or fever is not relieved by

routine doses of this drug or if fever is greater

than 39.5°C (103°F) or lasts longer than 3

days.

Evaluation/Desired Outcomes
o Relief of mild pain.
e Reduction of fever.

acetaZOLAMIDE
(a-set-a-zole-a-mide)
wAcetazolam, AK-Zol, «Apo-Acet-
azolamide, Dazamide, Diamox,
Diamox Sequels, Storzolamide

Classification

Therapeutic: anticonvulsants, antiglaucoma
agents, diuretics, ocular hypotensive
agents

Pharmacologic: carbonic anhydrase in-
hibitors

Pregnancy Category C

Indications

Lowering of intraocular pressure in the treat-
ment of glaucoma. Management of acute alti-
tude sickness. Unlabeled uses: Diuretic. Ad-
junct to the treatment of refractory seizures.
Reduce cerebrospinal fluid production in hy-
drocephalus. Prevention of renal calculi com-
posed of uric acid or cystine.

Action

Inhibition of carbonic anhydrase in the eye re-
sults in decreased secretion of aqueous humor.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Inhibition of renal carbonic anhydrase, result-
ing in self-limiting urinary excretion of sodium,
potassium, bicarbonate, and water. CNS inhibi-
tion of carbonic anhydrase and resultant diure-
sis may decrease abnormal neuronal firing. Al-
kaline diuresis prevents precipitation of uric
acid or cystine in the urinary tract. Therapeu-
tic Effects: Lowering of intraocular pressure.
Control of some types of seizures. Prevention
and treatment of acute altitude sickness. Preven-
tion of uric acid or cystine renal calculi.

Pharmacokinetics

Absorption: Dose dependent; erratic with
doses >10 mg/kg/day.

Distribution: Crosses the placenta and blood-
brain barrier; enters breast milk.

Protein Binding: 95%.

Metabolism and Excretion: Excreted mostly
unchanged in urine.

Half-life: 2.4-5.8 hr.

TIME/ACTION PROFILE (lowering of intrao-
cular pressure)

ROUTE ONSET PEAK DURATION
PO 1-1.5 hr 2—4 hr 8-12 hr
PO-ER 2 hr 8-18 hr 18-24 hr
v 2 min 15 min 4-5 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity or cross-
sensitivity with sulfonamides may occur; Hepat-
ic disease or insufficiency; Concurrent use with
ophthalmic carbonic anhydrase inhibitors
(brinzolamide, dorzolamide) is not recom-
mended; OB: Avoid during first trimester of
pregnancy.

Use Cautiously in: Chronic respiratory dis-
ease; Electrolyte abnormalities; Gout; Renal dis-
ease (dosage reduction necessary for CICr <50
ml/min); Diabetes mellitus; OB: Use with cau-
tion during second or third trimester of preg-
nancy; Lactation: Safety not established.

Adverse Reactions/Side Effects

CNS: depression, tiredness, weakness, drowsi-
ness. EENT: transient nearsightedness. GI: an-
orexia, metallic taste, nausea, vomiting, melena.
GU: crystalluria, renal calculi. Derm: STEVENS-
JOHNSON SYNDROME, rashes. Endo: hyperglycemia.
F and E: hyperchloremic acidosis, hypokale-
mia, growth retardation (in children receiving
chronic therapy) . Hemat: APLASTIC ANEMIA, HEMO-
LYTIC ANEMIA, LEUKOPENIA. Metab: weight loss, hy-
peruricemia. Neuro: paresthesias. Misc: aller-
gic reactions including ANAPHLYAXIS.

Interactions

Drug-Drug: Excretion of barbiturates, aspi-
rin, and lithiumis 1 and mayleadto | ef-
fectiveness. Excretion of amphetamine, quin-
idine, procainamide, and possibly tricyclic
antidepressantsis | and may lead to toxicity.
May T cyclosporine levels.

Route/Dosage

PO (Adults): Glaucoma (open angle)—
250-1000 mg/day in 1—4 divided doses (up to
250 mg q 4 hr) or 500-mg extended-release
capsules twice daily. Epilepsy—4—16 mg/kg/
dayin 1-4 divided doses (maximum 30 mg/kg/
day or 1 g/day). Altitude sickness—250 mg 2—
4 times daily started 24—48 hr before ascent,
continued for 48 hr or longer to control symp-
toms. Antiurolithic—250 mg at bedtime. Ede-
ma—250-375 mg/day. Urine alkaliniza-
tion—>5 mg/kg/dose repeated 2—3 times over
24hrs.

PO (Children): Glaucoma—38-30 mg/kg
(300-900 mg/m*/day) in 3 divided doses (usu-
al range 10-15 mg/kg/day). Edema—>5 mg/kg/
dose once daily. Epilepsy—4—16 mg/kg/day in
1-4 divided doses (maximum 30 mg/kg/day or
1 g/day).

PO (Neonates): Hydrocephalus—5 mg/kg/
dose q 6 hrs increased by 25 mg/kg/day up to a
maximum of 100 mg/kg/day.

IV (Adults): Glaucoma (closed angle)—
250-500 mg, may repeat in 2—4 hr to a maxi-
mum of 1 g/day. Edema—?250-375 mg/day.
IV (Children): Glaucoma—5-10 mg/kg q 6
hr, not to exceed 1 g/day. Edema—>5 mg/kg/
dose once daily.

IV (Neonates): Hydrocephalus—5 mg/kg/
dose q 6 hrs increased by 25 mg/kg/day up to a
maximum of 100 mg/kg/day.

Availability
Tablets: 125 mg, 250 mg. Extended-release
capsules: 500 mg. Injection: 500 mg/vial.

NURSING IMPLICATIONS

Assessment

o Observe for signs of hypokalemia (muscle
weakness, malaise, fatigue, ECG changes,
vomiting).

o Assess for allergy to sulfonamides.

o Intraocular Pressure: Assess for eye dis-
comfort or decrease in visual acuity.

o Seizures: Monitor neurologic status in pa-
tients receiving acetazolamide for seizures.
Initiate seizure precautions.
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o Altitude Sickness: Monitor for decrease in
severity of symptoms (headache, nausea,
vomiting, fatigue, dizziness, drowsiness,
shortness of breath). Notify health care pro-
fessional immediately if neurologic symptoms
worsen or if patient becomes more dyspneic
and rales or crackles develop.

o Lab Test Considerations: Serum electro-
lytes, complete blood counts, and platelet
counts should be evaluated initially and peri-
odically throughout prolonged therapy. May
cause | potassium, bicarbonate, WBCs, and
RBCs. May cause | serum chloride.

e Maycause 1 inserumand urine glucose;
monitor serum and urine glucose carefully in
diabetic patients.

o May cause false-positive results for urine pro-
tein and 17-hydroxysteroid tests.

e Maycause T blood ammonia, bilirubin, uric
acid, urine urobilinogen, and calcium. May

| urine citrate.

Potential Nursing Diagnoses
Disturbed sensory perception (visual) (Indi-
cations)

Implementation

o Do not confuse acetazolamide with acetohex-
amide.

o Encourage fluids to 2000—3000 ml/day,
unless contraindicated, to prevent crystallu-
ria and stone formation.

o Apotassium supplement without chloride
should be administered concurrently with ac-
etazolamide.

o PO: Give with food to minimize GI irritation.
Tablets may be crushed and mixed with fruit-
flavored syrup to minimize bitter taste for pa-
tients with difficulty swallowing. Extended-re-
lease capsules may be opened and sprinkled
on soft food, but do not crush, chew, or swal-
low contents dry. Extended-release capsules
are only indicated for glaucoma and altitude
sickness; do not use for epilepsy or diuresis.

o IM: Extremely painful; avoid if possible.

o Direct IV: Dilute 500 mg of acetazolamide in
atleast 5 ml of sterile water for injection for a
concentration of 100 mg/ml. Use reconsti-
tuted solution within 24 hr. Rate: Not to ex-
ceed 500 mg/min.

o Intermittent Infusion: Further dilute in
D5W, D10W, 0.45% NaCl, 0.9% NaCl, Ring-
er’s or lactated Ringer’s solution, or combi-

nations of dextrose and saline or dextrose
and Ringer’s solution. Rate: Infuse over 48
hr.

o Additive Compatibility: cimetidine, rani-
tidine.

o Additive Incompatibility: multiple paren-
teral multivitamins.

Patient/Family Teaching

o Instruct patient to take as directed. Take
missed doses as soon as possible unless al-
most time for next dose. Do not double doses.
Patients on anticonvulsant therapy may need
to gradually withdraw medication.

e Advise patient to report numbness or tingling
of extremities, weakness, rash, sore throat,
unusual bleeding or bruising, or fever to
health care professional. If hematopoietic re-
actions, fever, rash, or renal problems occur,
carbonic anhydrase inhibitor therapy should
be discontinued.

o May occasionally cause drowsiness. Caution
patient to avoid driving and other activities
that require alertness until response to the
drug is known.

o Caution patient to use sunscreen and wear
protective clothing to prevent photosensitivity
reactions.

o Intraocular Pressure: Advise patient of the
need for periodic ophthalmologic exams;
loss of vision may be gradual and painless.

Evaluation/Desired Outcomes

o Decrease in intraocular pressure when used
for glaucoma. If therapy is not effective or pa-
tient is unable to tolerate one carbonic anhy-
drase inhibitor, using another may be effec-
tive and more tolerable.

o Decrease in the frequency of seizures.

o Prevention of altitude sickness.

o Prevention of uric acid or cystine stones in
the urinary tract.

|
acyclovir (ay-sye-kloe-veer)
wAvirax, Zovirax
Classification
Therapeutic: antivirals
Pharmacologic: purine analogues
Pregnancy Category B (PO, IV), C
(topical)

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.




Copyright © 2008 by F.A. Davis

112 acyclovir

Indications

PO: Recurrent genital herpes infections. Local-
ized cutaneous herpes zoster infections (shin-
gles) and chickenpox (varicella). IV: Severe in-
itial episodes of genital herpes in
nonimmunosuppressed patients. Mucosal or
cutaneous herpes simplex infections or herpes
zoster infections (shingles) in immunosup-
pressed patients. Herpes simplex encephalitis.
Topical: Cream—Recurrent herpes labialis
(cold sores). Ointment—Treatment of limited
non-life-threatening herpes simplex infections
inimmunocompromised patients (systemic
treatment is preferred).

Action

Interferes with viral DNA synthesis. Therapeu-
tic Effects: Inhibition of viral replication, de-
creased viral shedding, and reduced time for
healing of lesions.

Pharmacokinetics

Absorption: Despite poor absorption (15—
30%), therapeutic blood levels are achieved.
Distribution: Widely distributed. CSF concen-
trations are 50% of plasma. Crosses placenta;
enters breast milk.

Protein Binding: <30%.

Metabolism and Excretion: >90% eliminat-
ed unchanged by kidneys; remainder metabo-
lized by liver.

Half-life: Neonates: 4 hr; Children 1-12 yr: 2—
3 hr; Adults: 2-3.5hr (1 in renal failure).

TIME/ACTION PROFILE (antiviral blood
levels)

ROUTE ONSET PEAK DURATION

PO unknown 1.5-25 hr 4 hr

v prompt end of in- 8 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to acy-
clovir or valacyclovir.

Use Cautiously in: Pre-existing serious neuro-
logic, hepatic, pulmonary, or fluid and electro-
lyte abnormalities; Renal impairment (dose al-
teration recommended if CCr <50 ml/min);
Geriatric patients (due to age related |, in renal
function); Obese patients (dose should be
based on ideal body weight); Patients with hyp-
oxia; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects
CNS: SEIZURES, dizziness, headache, hallucina-
tions, trembling. GI: diarrhea, nausea,

vomiting, elevated liver enzymes, hyperbiliru-
binemia, abdominal pain, anorexia. GU: RENAL
FAILURE, crystalluria, hematuria. Derm: acne,
hives, skin rashes, unusual sweating, Stevens-
Johnson syndrome. Endo: changes in menstru-
al cycle. Hemat: THROMBOTIC THROMBOCYTOPENIG
PURPURA/HEMOLYTIC UREMIC SYNDROME (high doses in
immunosuppressed patients). Local: pain,
phlebitis, local irritation. MS: joint pain. Misc:
polydipsia.

Interactions

Drug-Drug: Probenecid T blood levels of
acyclovir. T blood levels and risk of toxicity
from theophylline; dose adjustment may be
necessary. | blood levels and may | effective-
ness of valproic acid or hydantoins. Concur-
rentuse of other nephrotoxic drugs 1 risk of
adverse renal effects. Zidovudine and IT
methotrexate may T risk of CNS side effects.

Route/Dosage

Initial Genital Herpes

PO (Adults and Children): 200 mg q 4 hr
while awake (5 times/day) for 7—10 days or 400
mg q 8 hr for 7-10 days; maximum dose in chil-
dren: 80 mg/kg/day in 35 divided doses.

IV (Adults and Children): 5 mg/kg q 8 hr or
750 mg/m?*day divided q 8 hr for 5—7 days.
Chronic Suppressive Therapy for Recurrent
Genital Herpes

PO (Adults and Children): 400 mg twice dai-
ly or 200 mg 3—5 times/day for up to 12 mo.
Maximum dose in children: 80 mg/kg/day in 2—
5 divided doses.

Intermittent Therapy for Recurrent Genital
Herpes

PO (Adults and Children): 200 mg q 4 hr
while awake (5 times/day) or 400 mg q 8 hr or
800 mg q 12 hr for 5 days, start at first sign of
symptoms. Maximum dose in children: 80 mg/
kg/dayin 2—5 divided doses.

Acute Treatment of Herpes Zoster in Immu-
nosuppressed Patients

PO (Adults): 800 mg q 4 hr while awake (5
times/day) for 7—10 days. Prophylaxis—400
mg 5 times/day.

PO (Children): 250-600 mg/m*/dose 4—5
times/day.

Herpes Zoster in Inmunocompetent
Patients

PO (Adults and Children): 4000 mg/dayin 5
divided doses for 5—7 days, maximum dose in
children: 80 mg/kg/day in 5 divided doses.
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Chickenpox

PO (Adults and Children): 20 mg/kg (not to
exceed 800 mg/dose) qid for 5 days. Start with-
in 24 hr of rash onset.

Mucosal and Cutaneous Herpes Simplex In-
fections in Inmunosuppressed Patients

IV (Adults and Children >12 yr): 5 mg/kg q
8hr for 7 days.

IV (Children <12 yr): 10 mg/kg q 8 hr for 7
days.

Topical (Adults): 0.5 in. ribbon of 5% oini-
ment for every 4-square-in. area q 3 hr (6
times/day) for 7 days.

Herpes Simplex Encephalitis

IV (Adults): 10 mg/kg q 8 hr for 14-21 days.
IV (Children 3 mo—12 yr): 10 mg/kg q 8 hr
for 14-21 days.

IV (Children birth—3 mo): 20 mg/kg q 8 hr
for 14-21 days.

IV (Neonates, premature): 10 mg/kg q 12 hr
for 14-21 days.

Varicella Zoster Infections in Inmunosup-
pressed Patients

IV (Adults): 10 mg/kg q 8 hr for 7-10 days.
IV (Children <12 yr): 10 mg/kg q 8 hr for 7—-
10 days.

Renal Impairment

PO, IV (Adults and Children): CCr >50 ml/
min/1.73 m*—no dosage adjustment needed,;
CCr25-50 ml/min/1.73 m*—administer nor-
mal dose q 12 hr; CCr 10-25 ml/min/1.73
m?—administer normal dose q 24 hr; CCr 0—
10 ml/min/1.73 m*—50% of dose q 24 hr.

IV (Neonates): SCr 0.8—1.1 mg/dl: Administer
20 mg/kg/dose q 12 hr; SCr 1.2—1.5 mg/dl:
Administer 20 mg/kg/dose q 24 hr; SCr >1.5
mg/dl: Administer 10 mg/kg/dose q 24 hr.

Herpes labialis

Topical (Adults and Children >12 yr): Ap-
ply 5 times/day for 4 days; start at first symp-
toms.

Availability (generic available)
Capsules: 200 mg. Cost: Generic—$12.99/
30. Tablets: 400 mg, 800 mg. Cost:
Generic—400 mg $14.50/30, 800 mg $24.99/
30. Suspension (banana flavor): 200 mg/5
ml. Cost: $123.97/473 ml. Powder for injec-
tion: 500 mg/vial, 1000 mg/vial. Solution for
injection: 25 mg/ml in 20-ml and 40-ml vials,

50 mg/ml in 10-ml and 20-ml vials. Cream: 5% n

in 2-g and 5-g tubes. Cost: $51.36/2-g tube,
$115.99/5-g tube. Qintment: 5% in 15-g tubes.
Cost: $129.99/15-g tube.

NURSING IMPLICATIONS

Assessment

o Assess lesions before and daily during
therapy.

o Monitor neurologic status in patients with
herpes encephalitis.

o Lab Test Considerations: Monitor BUN,
serum creatinine, and CCr before and during
therapy. T BUN and serum creatinine levels
or |, CCr may indicate renal failure.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Patient/Family Teaching)

Implementation

o Acyclovir treatment should be started as soon
as possible after herpes simplex symptoms
appear and within 24 hr of 2 herpes zoster
outbreak.

o PO: Acyclovir may be administered with food
or on an empty stomach, with a full glass of
water.

o Shake oral suspension well before adminis-
tration.

IV Administration

o IV: Maintain adequate hydration (2000—
3000 ml/day), especially during first 2 hr af-
ter IV infusion, to prevent crystalluria.

o Observe infusion site for phlebitis. Rotate in-
fusion site to prevent phlebitis.

o Acyclovir injectable should not be adminis-
tered topically, IM, subcut, PO, or in the eye.

o Intermittent Infusion: Diluent: Reconsti-
tute 500-mg or 1-g vial with 10 ml or 20 ml,
respectively, of sterile water for injection. Do
not reconstitute with bacteriostatic water with
benzyl alcohol or parabens. Shake well to dis-
solve completely. Further dilute in at least
100 ml of D5W, 0.9% NaCl, dextrose/saline
combinations or LR. Concentration: 7 mg/
ml. Patients requiring fluid restriction: 10
mg/ml. Rate: Administer via infusion pump
over 1 hr to minimize renal tubular damage.
Use reconstituted solution within 12 hr. Once
diluted for infusion, the solution should be
used within 24 hr. Refrigeration results in

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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precipitation, which dissolves at room tem-
perature.

o Y-Site Compatibility: allopurinol, amika-
cin, amphotericin B cholesteryl sulfate, ampi-
cillin, anidulafungin, cefazolin, cefotaxime,
cefoxitin, ceftazidime, ceftizoxime, ceftriax-
one, cefuroxime, chloramphenicol, cimeti-
dine, clindamycin, dexamethasone sodium
phosphate, dimenhydrinate, diphenhydra-
mine, docetaxel, doxorubicin liposome, dox-
yeycline, erythromycin lactobionate, etopo-
side phosphate, famotidine, filgrastim,
fluconazole, gentamicin, granisetron, hepa-
rin, hydrocortisone sodium succinate, hydro-
morphone, imipenem/cilastatin, lansopra-
zole, linezolid, lorazepam, magnesium
sulfate, melphalan, methylprednisolone sodi-
um succinate, metoclopramide, metronida-
zole, milrinone, multivitamin infusion, nafcil-
lin, oxacillin, paclitaxel, pemetrexed,
penicillin G potassium, pentobarbital, per-
phenazine, piperacillin, potassium chloride,
propofol, ranitidine, remifentanil, sodium bi-
carbonate, teniposide, theophylline, thiotepa,
tobramycin, trimethoprim/sulfamethoxazole,
vancomycin, zidovudine.

o Y-Site Incompatibility: amifostine, aztreo-
nam, cefepime, dobutamine, dopamine, flu-
darabine, foscarnet, gemcitabine, idarubicin,
levofloxacin, ondansetron, piperacillin/tazo-
bactam, sargramostim, tacrolimus, vino-
relbine.

o Additive Compatibility: fluconazole.

o Additive Incompatibility: blood products,
pantoprazole, protein-containing solutions.

o Topical: Apply to skin lesions only; do not
use in the eye.

Patient/Family Teaching

o Advise patient to take medication as directed
for the full course of therapy. Take missed
doses as soon as possible but not just before
next dose is due; do not double doses. Acy-
clovir should not be used more frequently or
longer than prescribed.

o Advise patients that the additional use of OTC
creams, lotions, and ointments may delay
healing and may cause spreading of lesions.

o Inform patient that acyclovir is nota cure.
The virus lies dormant in the ganglia, and acy-
clovir will not prevent the spread of infection
to others.

o Advise patient that condoms should be used
during sexual contact and that no sexual con-

tact should be made while lesions are
present.

o Patient should consult health care profes-
sional if symptoms are not relieved after 7
days of topical therapy or if oral acyclovir
does not decrease the frequency and severity
of recurrences. Immunocompromised pa-
tients may require a longer time, usually 2
weeks, for crusting over of lesions.

o Instruct women with genital herpes to have
yearly Papanicolaou smears because they
may be more likely to develop cervical
cancer.

o Topical: Instruct patient to apply ointment in
sufficient quantity to cover all lesions every 3
hr, 6 times/day for 7 days. 0.5-in. ribbon of
ointment covers approximately 4 square in.
Use a finger cot or glove when applying to
prevent inoculation of other areas or spread
to other people. Keep affected areas clean
and dry. Loose-fitting clothing should be
worn to prevent irritation.

o Avoid drug contact in or around eyes. Report
any unexplained eye symptoms to health care
professional immediately; ocular herpetic in-
fection can lead to blindness.

Evaluation/Desired Outcomes

o Crusting over and healing of skin lesions.

o Decrease in frequency and severity of recur-
rences.

o Acceleration of complete healing and cessa-
tion of pain in herpes zoster.

o Decrease in intensity of chickenpox.

|
adalimumab (a-da-li-mu-mab)
Humira
Classification
Therapeutic: antirheumatics

Pharmacologic: DMARDs, monoclonal an-
tibodies

Pregnancy Category B

Indications

Treatment of moderately to severely active rheu-
matoid arthritis in patients who have responded
inadequately to other DMARDSs; may be used
with methotrexate or other DMARDSs. Psoriatic
arthritis. Active ankylosing spondylitis. Crohn’s
disease.

Action

Neutralizes and prevents the action of tumor ne-
crosis factor (INF), resulting in anti-inflamma-
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tory and antiproliferative activity. Therapeutic
Effects: Decreased pain and swelling with de-
creased rate of joint destruction in patients with
rheumatoid arthritis, psoriatic arthritis, and
ankylosing spondylitis. Reduced signs and
symptoms of Crohn’s disease.

Pharmacokinetics

Absorption: 64% absorbed after subcut ad-
ministration.

Distribution: Synovial fluid concentrations are
31-96% of serum.

Metabolism and Excretion: Unknown.
Half-life: 14 days (range 10-20 days).

TIME/ACTION PROFILE (improvement)

ROUTE ONSET PEAK DURATION
Subcut 8-26 wk 131 hr* 2 wkt
*Blood level

‘tFollowing discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent use of anakinra; Active infection (including
chronic or localized); Lactation: Potential for
serious side effects in the infant; discontinue
drug or provide formula.

Use Cautiously in: History of recurrent infec-
tion or underlying illness/treatment predispos-
ing to infection; Patients residing, or who have
resided, where tuberculosis or histoplasmosis
is endemic; Pre-existing or recent onset CNS de-
myelinating disorders; History of lymphoma;
Geri: T risk of infection/malignancy; OB: Use
only if clearly needed; Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects

CNS: headache. CV: hypertension. GI: abdomi-
nal pain, nausea. GU: hematuria. Derm: rash.
Hemat: neutropenia, thrombocytopenia. Lo-
cal: injection site reactions. Metab: hypercho-
lesterolemia, hyperlipidemia. MS: back pain.
Misc: allergic reactions including ANAPHYLAXIS, IN-
FECTIONS (including reactivation tuberculosis).

Interactions

Drug-Drug: Concurrent use with anakinra or
other TNF blocking agents 1 risk of serious
infections and is contraindicated. Live vacci-
nations should not be given concurrently.

Route/Dosage

Rheumatoid Arthritis, Ankylosing Spon-
dylitis, and Psoriatic Arthritis

Subcut (Adults): 40-mg every other week; pa-
tients not receiving concurrent methotrexate
may receive additional benefit by increasing
dose to 40-mg once weekly.

Crohn’s Disease

Subcut (Adults): 160 mg initially on Day 1
(given as four 40-mg injections in one day or as
two 40-mg injections given in two consecutive
days), followed by 80 mg 2 wks later on Day 15.
Two wks later (Day 29) begin maintenance dose
of 40 mg every other wk. Aminosalicylates, cor-
ticosteroids, and/or immunomodulatory agents
may be continued during therapy.

Availability

Solution for subcut injection (pre-filled
syringes): 40 mg/0.8 ml. Pen: Single use pre-
filled glass syringe containing 40 mg (0.8 mL).

NURSING IMPLICATIONS

Assessment

o Assess pain and range of motion before and
periodically during therapy.

o Assess for signs of infection (fever, dyspnea,
flu-like symptoms, frequent or painful urina-
tion, redness or swelling at the site of a
wound), including tuberculosis, prior to in-
jection. Adalimumab is contraindicated in pa-
tients with active infection. New infections
should be monitored closely; most common
are upper respiratory tract infections, bron-
chitis, and urinary tract infections. Infections
may be fatal, especially in patients taking im-
munosuppressive therapy.

e Monitor for injection site reactions (redness
and/or itching, rash, hemorrhage, bruising,
pain, or swelling) . Rash will usually disap-
pear within a few days. Application of a towel
soaked in cold water may relieve pain or
swelling.

o Assess patient for latex allergy. Needle cover

of syringe contains latex and should not be

handled by persons sensitive to latex.

Monitor patient for signs of anaphylaxis (urti-

caria, dyspnea, facial edema) following injec-

tion. Medications (antihistamines, corticoste-
roids, epinephrine) and equipment should
be readily available in the event of a severe re-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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action. Discontinue adalimumab immediately
if anaphylaxis or other severe allergic reac-
tion occurs.

o Assess patient for latent tuberculosis with a
tuberculin skin test prior to initiation of ther-
apy. Treatment of latent tuberculosis should
be started before therapy with adalimumab.

o Lab Test Considerations: May cause
agranulocytosis, granulocytopenia, leukope-
nia, pancytopenia, and polycythemia.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for infection (Side Effects)

Implementation

o Administer a tuberculin skin test prior to ad-
ministration of adalimumab. Patients with ac-
tive latent TB should be treated for TB prior to
therapy.

o Administer initial injection under supervision
of a health care professional.

o Do not administer solutions that are discol-
ored or contain particulate matter. Discard
unused solution.

o Other DMARDs should be continued during
adalimumab therapy.

o Subcut: Administer ata 45° angle in upper
thighs or abdomen, avoiding the 2 inches
around the navel. Put pressure on injection
site for 10 sec, do not rub. Rotate injection
sites; avoid areas that are tender, bruised,
hard, or red.

Patient/Family Teaching

o Instruct patient on the correct technique for
administering adalimumab. Review patient
information sheet, preparation of dose, ad-
ministration sites and technique, and dispos-
al of equipment into a puncture-resistant
container.

o Advise patient to use calendar stickers pro-
vided to by manufacturer to assist in remem-
bering when dose is due. If a dose is missed,
instruct patient to administer as soon as pos-
sible, then take next dose according to regu-
lar schedule. If more than prescribed dose is
taken, caution patient to consult health care
professional or the HUMIRA Patient Resource
Center at 1-800-4HUMIRA (448-6472).

o Caution patient to notify health care profes-
sional immediately if signs of infection, severe
rash, swollen face, or difficulty breathing oc-
curs while taking adalimumab.

o Advise patient to consult health care profes-
sional before taking other Rx or OTC medica-
tions or herbal products.

o Instruct patient to notify health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Pen: Clean area for injection with alcohol
swab. Hold pen with gray cap pointing up.
Check solution through window; if discol-
ored, cloudy, or contains flakes, discard so-
lution. Turn pen over and point cap down to
make sure solution reaches fill line; if not, do
not use and contact pharmacist. Remove gray
cap exposing the needle and the plum cap ex-
posing the button; removing the plum cap ac-
tivates the pen. Pinch skin and place pen, with
window visible, against skin ata 90° angle
and press button until a click is heard. Hold
pen in place until all solution is injected (10
seconds) and yellow marker is visible in win-
dow and has stopped moving. Continue to
pinch skin throughout injection. Remove
needle and press with a gauze pad or cotton
ball for 10 seconds. Do not rub injection site.
Dispose of pen into a puncture-resistant con-
tainer.

Evaluation/Desired Outcomes

o Decreased pain and swelling with decreased
rate of joint destruction in patients with rheu-
matoid arthritis.

o Decreased signs and symptoms, slowed pro-
gression of joint destruction, and improved
physical function in patients with psoriatic ar-
thritis.

o Reduced signs and symptoms of ankylosing
spondylitis.

o Decreased signs and symptoms and mainte-
nance of remission in patients with Crohn’s
disease.

adenosine (a-den-oh-seen)
Adenocard, Adenoscan

Classification
Therapeutic: antiarrhythmics

Pregnancy Category C

Indications

Conversion of paroxysmal supraventricular
tachycardia (PSVT) to normal sinus rhythm
when vagal maneuvers are unsuccessful. As a
diagnostic agent (with noninvasive techniques)
to assess myocardial perfusion defects occur-
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ring as a consequence of coronary artery
disease.

Action

Restores normal sinus rhythm by interrupting
re-entrant pathways in the AV node. Slows con-
duction time through the AV node. Also pro-
duces coronary artery vasodilation. Therapeu-

tic Effects: Restoration of normal sinus rhythm.

Pharmacokinetics

Absorption: Following IV administration, ab-
sorption is complete.

Distribution: Taken up by erythrocytes and
vascular endothelium.

Metabolism and Excretion: Rapidly convert-
ed to inosine and adenosine monophosphate.
Half-life: <10 sec.

TIME/ACTION PROFILE (antiarrhythmic
effect)

ROUTE ONSET PEAK DURATION

v immediate unknown 1-2 min

Contraindications/Precautions
Contraindicated in: Hypersensitivity, 2nd- or
3rd-degree AV block or sick sinus syndrome,
unless a functional artificial pacemaker is
present.

Use Cautiously in: Patients with a history of
asthma (may induce bronchospasm); Unstable
angina; OB, Lactation: Safety not established.

Adverse Reactions/Side Effects

CNS: apprehension, dizziness, headache, head
pressure, light-headedness. EENT: blurred vi-
sion, throat tightness. Resp: shortness of
breath, chest pressure, hyperventilation. CV: fa-
cial flushing, transient arrhythmias, chest pain,
hypotension, palpitations. GI: metallic taste,
nausea. Derm: burning sensation, facial flush-
ing, sweating. MS: neck and back pain. Neuro:
numbness, tingling. Misc: heaviness in arms,
pressure sensation in groin.

Interactions

Drug-Drug: Carbamazepine may 1 risk of
progressive heart block. Dipyridamole 1 ef-
fects of adenosine (dosage reduction of adeno-
sine recommended). Effects of adenosine | by
theophylline or caffeine (larger doses of
adenosine may be required) . Concurrent use
with digoxin may 1 risk of ventricular fibril-
lation.

Route/Dosage

IV (Adults and Children >50 kg): Antiar-
rhythmic—6 mg by rapid IV bolus; if no re-
sults, repeat 1-2 min later as 12-mg rapid
bolus. This dose may be repeated (single dose
not to exceed 12 mg). Diagnostic use—140
meg/kg/min for 6 min (0.84 mg/kg total).

IV (Children <50 kg): Antiarrhythmic—
0.05-0.1 mg/kg as a rapid bolus, may repeat in
1-2 min; if response is inadequate, may in-
crease by 0.05—0.1 mg/kg until sinus rhythm is
established or maximum dose of 0.3 mg/kg is
used.

Availability (generic available)
Injection: 6 mg/2-ml vial (Adenocard), 3 mg/1
ml in 30-mlvial (Adenoscan).

NURSING IMPLICATIONS

Assessment

o Monitor heart rate frequently (every 15-30
sec) and ECG continuously during therapy. A
short, transient period of 1st-, 2nd-, or 3rd-
degree heart block or asystole may occur fol-
lowing injection; usually resolves quickly due
to short duration of adenosine. Once conver-
sion to normal sinus rhythm is achieved, tran-
sient arrhythmias (premature ventricular
contractions, atrial premature contractions,
sinus tachycardia, sinus bradycardia, skipped
beats, AV nodal block) may occur, but gener-
ally last a few seconds.

e Monitor blood pressure during therapy.

o Assess respiratory status (breath sounds,
rate) following administration. Patients with
history of asthma may experience broncho-
spasm.

Potential Nursing Diagnoses

Decreased cardiac output (Indications)

Implementation

e Do not confuse adenosine (Adenocard) with
adenosine phosphate.
IV Administration

o IV: Crystals may occur if adenosine is refrig-
erated. Warm to room temperature to dis-
solve crystals. Solution must be clear before
use. Do not administer solutions that are dis-
colored or contain particulate matter. Dis-
card unused portions.

o DirectIV: Diluent: Administer undiluted.
Concentration: 3 mg/ml. Rate: Adminis-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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ter over 1-2 seconds via peripheral IV as
proximal as possible to trunk. Slow adminis-
tration may cause increased heart rate in re-
sponse to vasodilation. Follow each dose with
20 ml rapid saline flush to ensure injection
reaches systemic circulation.

o Intermittent Infusion: (for use in diagnos-
tic testing) Déluent: Administer 30-ml vial
undiluted. Concentration: 3 mg/ml. Rate:
Administer at a rate of 140 mcg/kg/min over
6 min for a total dose of 0.84 mg/kg. Thalli-
um-201 should be injected as close to the ve-
nous access as possible at the midpoint (after
3 min) of the infusion.

o Y-Site Compatibility: abciximab, Thallium-
201.

Patient/Family Teaching

o Caution patient to change positions slowly to
minimize orthostatic hypotension. Doses >12
mg decrease blood pressure by decreasing
peripheral vascular resistance.

o Instruct patient to report facial flushing,
shortness of breath, or dizziness.

Evaluation/Desired Outcomes

o Conversion of supraventricular tachycardia to
normal sinus rhythm.

o Diagnosis of myocardial perfusion defects.

albumin (human)
(al-byoo-min)

Albuminar, Albutein, Buminate,
normal human serum albumin,
Plasbumin

Classification
Therapeutic: volume expanders
Pharmacologic: blood products, colloids

Pregnancy Category C

Indications

Expansion of plasma volume and maintenance
of cardiac output in situations associated with
fluid volume deficit, including shock, hemor-
rhage, and burns. Temporary replacement of al-
bumin in diseases associated with low levels of
plasma proteins, such as nephrotic syndrome or
end-stage liver disease, resulting in relief or re-
duction of associated edema.

Action

Provides colloidal oncotic pressure, which
serves to mobilize fluid from extravascular tis-
sues back into the intravascular space. Requires

concurrent administration of appropriate crys-
talloid. Therapeutic Effects: Increase in intra-
vascular fluid volume.

Pharmacokinetics

Absorption: Following IV administration, ab-
sorption is essentially complete.
Distribution: Confined to the intravascular
space, unless capillary permeability is in-
creased.

Metabolism and Excretion: Probably de-
graded by the liver.

Half-life: 2-3 wk.

TIME/ACTION PROFILE (oncotic effect)

ROUTE ONSET
v 15-30 min

PEAK DURATION

24 hrs

unknown

Contraindications/Precautions
Contraindicated in: Allergic reactions to albu-
min; Severe anemia; CHF; Normal or increased
intravascular volume.

Use Cautiously in: Severe hepatic or renal dis-
ease; Dehydration (additional fluids may be re-
quired); Patients requiring sodium restriction;
Preterm neonates (infuse slowly due to in-
creased risk of intravascular hemorrhage).

Adverse Reactions/Side Effects

CNS: headache. CV: PULMONARY EDEMA, fluid over-
load, hypertension, hypotension, tachycardia.
GI: increased salivation, nausea, vomiting.
Derm: rash, urticaria. MS: back pain. Misc:
chills, fever, flushing.

Interactions
Drug-Drug: None significant.

Route/Dosage
Dose is highly individualized and depends on
condition being treated.

Hypovolemic shock—5% Albumin

IV (Adults): 25 g (500 ml), may be repeated
within 30 min.

IV (Children): 0.5-1 g/kg/dose (10-20 mL/
kg/dose) may repeat as needed (maximum 6 g/
ke/day).

IV (Infants and Neonates): 0.25—0.5 g/kg/
dose (5-10 ml/kg/dose).

Hypoproteinemia—25% Albumin

IV (Adults): 5075 g.

IV (Children, Infants, and Neonates): 0.5—
1 g/kg/dose, may repeat every 1-2 days; doses
up to 1.5 g/kg/day have been added to hyperali-
mentation solutions and given over 24 hrs.
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Nephrotic Syndrome—25% Albumin
IV (Adults): 12.5-50 g/day in 3—4 divided
doses.

IV (Children and Infants): 0.25—1 g/kg/
dose.

Availability
Injection: 5% (50 mg/mL), 25% (250 mg/
mL).

NURSING IMPLICATIONS

Assessment

o Monitor vital signs, CVP, and intake and out-
put before and frequently throughout thera-
py. Iffever, tachycardia, or hypotension oc-
curs, stop infusion and notify physician
immediately. Antihistamines may be required
to suppress this hypersensitivity response.
Hypotension may also result from infusing
too rapidly. May be given without regard to
patient’s blood group.

o Assess for signs of vascular overload (elevat-

ed CVP, rales/crackles, dyspnea, hyperten-

sion, jugular venous distention) during and

after administration.

Surgical Patients: Assess for increased

bleeding after administration caused by in-

creased blood pressure and circulating blood

volume. Albumin does not contain clotting
factors.

o Lab Test Considerations: Serum albumin
levels should increase with albumin therapy.

o Monitor serum sodium levels; may cause |
concentrations.

o Infusions of normal serum albumin may
causefalse 1 of alkaline phosphatase levels.

o Hemorrhage: Monitor hemoglobin and he-
matocrit levels. These values may | because
of hemodilution.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Deficient fluid volume (Indications)
Excess fluid volume (Side Effects)

Implementation

o Follow manufacturer’s recommendations for
administration. Administer through a large-
gauge (at least 20-gauge) needle or catheter.
Record lot number in patient record.

e Solution should be clear amber; 25% albu-
min solution is equal to 5 times the osmotic
value of plasma. Do not administer solutions

that are discolored or contain particulate
matter. Each liter of both 5% and 25% albu-
min contains 130-160 mEq of sodium and is
thus no longer labeled “salt-poor” albumin.
Administration of large quantities of normal
serum albumin may need to be supplemented
with whole blood to prevent anemia. If more
than 1000 ml of 5% normal serum albumin is
given or if hemorrhage has occurred, the ad-
ministration of whole blood or packed RBCs
may be needed. Hydration status should be
monitored and maintained with additional
fluids.

IV Administration

Intermittent Infusion: Diluent: Adminis-
ter 5% normal serum albumin undiluted.
Normal serum albumin 25% may be adminis-
tered undiluted or diluted in 0.9% Nacl,
D5W, or sodium lactate injection; do not di-
lute in sterile water (may result in hypotonic-
associated hemolysis which may be fatal). In-
fusion must be completed within 4 hr.
Concentration: 5%: 50 mg/ml undiluted.
25%: 250 mg/ml undiluted. Rate: Rate of ad-
ministration is determined by concentration
of solution, blood volume, indication, and pa-
tient response (usual rate over 30—60 min).
In patients with normal blood volume, rate of
5% and 25% solutions should not exceed 2—4
ml/min and 1 ml/min, respectively for both
adults and children.

Hypovolemia: 5% or 25% normal serum al-
bumin may be administered as rapidly as to-
lerated and repeated in 15—30 min if nec-
essary.

Burns: Rate after the first 24 hr should be set
to maintain a plasma albumin level of 2.5 g/
100 ml or a total serum protein level of 5.2 g/
100 ml.

Hypoproteinemia: Normal serum albumin
25% is the preferred solution because of the
increased concentration of protein. The rate
should not exceed 2—3 ml/min of 25% or 5—
10 ml/min of 5% solution to prevent circula-
tory overload and pulmonary edema. This
treatment provides a temporary rise in plas-
ma protein until the hypoproteinemia is cor-
rected.

Y-Site Compatibility: diltiazem, lorazepam.
Y-Site Incompatibility: fat emulsion, mi-
dazolam, vancomycin, verapamil.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Solution Compatibility: 0.9% NaCl, D5W,
D5/0.9% NaCl, D5/0.45% NaCl, sodium lac-
tate oM, D5/LR, and LR.

Patient/Family Teaching

o Explain the purpose of this solution to the pa-
tient.

o Instruct patient to report signs and symptoms
of hypersensitivity reaction.

Evaluation/Desired Outcomes

o Increase in blood pressure and blood volume
when used to treat shock and burns.

o Increased urinary output reflects the mobili-
zation of fluid from extravascular tissues.

o Elevated serum plasma protein in patients
with hypoproteinemia.

albuterol (al-byoo-ter-ole
Airet, «Apo-Salvent, «Gen-Salbu-
tamol, «Novo-Salmol, Proventil,
Proventil HFA, salbutamol, «Ven-
todisk, Ventolin, Ventolin HFA,
«\/entolin nebules, Ventolin ro-
tacaps

Classification
Therapeutic: bronchodilators
Pharmacologic: adrenergics

Pregnancy Category C

Indications

Used as a bronchodilator to control and prevent
reversible airway obstruction caused by asthma
or COPD. Inhaln: Used as a quick-relief agent
for acute bronchospasm and for prevention of
exercise-induced bronchospasm. PO: Used as a
long-term control agent in patients with chron-
ic/persistent bronchospasm.

Action

Binds to beta,-adrenergic receptors in airway
smooth muscle, leading to activation of adenyl
cyclase and increased levels of cyclic-3', 5'-
adenosine monophosphate (cCAMP). Increases
in cAMP activate kinases, which inhibit the
phosphorylation of myosin and decrease intra-
cellular calcium. Decreased intracellular calci-
um relaxes smooth muscle airways. Relaxation
of airway smooth muscle with subsequent bron-
chodilation. Relatively selective for beta, (pul-
monary) receptors. Therapeutic Effects:
Bronchodilation.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration but rapidly undergoes extensive metab-
olism.

Distribution: Small amounts appear in breast
milk.

Metabolism and Excretion: Extensively me-
tabolized by the liver and other tissues.
Half-life: Oral 2.7-5 hr; Inhalation: 3.8 hr.

TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET PEAK DURATION
PO 15-30 min  2-3 hr 4-6 hr or
more
PO-ER 30 min 2-3 hr 12 hr
Inhaln 5-15 min 60-90 min 3-6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to adren-
ergic amines; Hypersensitivity to fluorocarbons
(some inhalers).

Use Cautiously in: Cardiac disease; Hyperten-
sion; Hyperthyroidism; Diabetes; Glaucoma;
Seizure disorders; Excess inhaler use may lead
to tolerance and paradoxical bronchospasm;
0B, Lactation, Pedi: Safety not established for
pregnant women near term, breastfeeding
women, and children <2 yr; Geri: Increased
risk adverse reactions; may require dosage re-
duction.

Adverse Reactions/Side Effects

CNS: nervousness, restlessness, tremor, head-
ache, insomnia (Pedi: occurs more frequently
in young children than adults), hyperactivity in
children. CV: chest pain, palpitations, angina,
arrhythmias, hypertension. GI: nausea, vomit-
ing. Endo: hyperglycemia. F and E: hypokale-
mia. Neuro: tremor.

Interactions
Drug-Drug: Concurrent use with other adren-
ergic agents will have T adrenergic side ef-
fects. Use with MAOQ inhibitors may lead to hy-
pertensive crisis. Beta blockers may negate
therapeutic effect. May decrease serum digox-
in levels. Cardiovascular effects are potentiated
in patients receiving tricyclic antidepres-
sants. Risk of hypokalemia T concurrentuse
of potassium-losing diuretics. Hypokalemia
1 the risk of digoxin toxicity.
Drug-Natural Products: Use with caffeine-
containing herbs (cola nut, guarana, tea,
coffee) 7 stimulant effect.

Route/Dosage

PO (Adults and Children >12 yr): 2—4 mg
3—4 times daily (not to exceed 32 mg/day) or
4-8 mg of extended-release tablets twice daily.
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PO (Geriatric Patients): Initial dose should
not exceed 2 mg 3—4 times daily, may be in-
creased carefully (up to 32 mg/day).

PO (Children 6-12 yr): 2 mg 3—4 times daily
or 0.3-0.6 mg/kg/day as extended-release tab-
lets divided twice daily; may be carefully in-
creased as needed (not to exceed 8 mg/day).
PO (Children 2-6 yr): 0.1 mg/kg 3 times daily
(not to exceed 2 mg 3 times daily initially) ; may
be carefully increased to 0.2 mg/kg 3 times daily
(not to exceed 4 mg 3 times daily).

Inhaln (Adults and Children >4 yr): Via
metered-dose inhaler—?2 inhalations q 46 hr
or 2 inhalations 15 min before exercise (90
meg/spray); some patients may respond to 1 in-
halation. NIH Guidelines for acute asthma ex-
acerbation: Children—4-8 puffs q 20 min for
3 doses then q 14 hr; Adults—4-8 puffs q 20
min for up to 4 hr then q 1—4 hr prn.

Inhaln (Adults and Children >12 yr): NIH
Guidelines for acute asthma exacerbation
via nebulization or IPPB—2.5-5 mg q 20 min
for 3 doses then 2.5-10 mg q 1-4 hr prn; Con-
tinuous nebulization—10-15 mg/hr.

Inhaln (Children 2—12 yr): NIH Guidelines
Jor acute asthma exacerbation via nebuliza-
tion or IPPB—0.15 mg/kg/dose (minimum
dose 2.5 mg) q 20 min for 3 doses then 0.15—
0.3 mg/kg (not to exceed 10 mg) q 1-4 hr prn
or1.25 mg 3—4 times daily for children 10-15
kg or 2.5 mg 3—4 times daily for children >15
kg; Continuous nebulization—0.5-3 mg/kg/
hr.

Inhaln (Adults and Children >4 yr): Via Ro-
tahaler inbhalation device—200 mcg (as Ven-
tolin Rotacaps) q 46 hr (up to 400 mcg q 46
hr). May also be given 15 min before exercise.

Availability (generic available)

Tablets: 2 mg, 4 mg. Cost: Generic—2 mg
$62.96/270, 4 mg $49.49/270. Extended-re-
lease tablets: 4 mg, 8 mg. Cost: 4 mg
$265.43/180, 8 mg $488.93/180. Oral syrup
(strawberry-flavored): 2 mg/5 ml. Cost:
Generic—$11.42/480 ml. Metered-dose
aerosol: 90 mcg/inhalation in 6.7-g, 8.5-g, 17-
g, and 18-g canisters (200 metered inhala-
tions), %100 mcg/spray. Cost: Proair HFA—
$35.99/8.5-g canister; Proventil HFA—
$45.99/6.7-g canister; Ventolin HFA—$37.99/
18-g canister. Inhalation solution: 0.63 mg/3
ml, 1.25 mg/3 ml, 0.83 mg/ml in vials and 3 ml

unit dose, %1 mg/ml, %2 mg/ml, 5 mg/ml.
Cost: Generic—5 mg/ml $15.99/20 ml, 0.63
mg/ml $8.99/3 ml, 0.83 mg/ml $18.99/3 ml
(25 vials). Powder for inhalation (Vento-
disk): %200 mcg, %400 mcg. In combina-
tion with: ipratropium (Combivent, DuoNeb).
See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess lung sounds, pulse, and blood pres-

sure before administration and during peak

of medication. Note amount, color, and char-
acter of sputum produced.

Monitor pulmonary function tests before ini-

tiating therapy and periodically during thera-

py to determine effectiveness of medication.

o Observe for paradoxical bronchospasm
(wheezing). If condition occurs, withhold
medication and notify physician or other
health care professional immediately.

o Lab Test Considerations: May cause tran-
sient |, in serum potassium concentrations
with nebulization or higher-than-recom-
mended doses.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation

o Do not confuse Salbutamol (albuterol) with
Salmeterol.

o PO: Administer oral medication with meals to
minimize gastric irritation.

o Extended-release tablets should be swal-
lowed whole; do not break, crush, or chew.
Inhaln: Shake inhaler well, and allow at least
1 min between inhalations of aerosol medica-
tion. Prime the inhaler before first use by re-
leasing 4 test sprays into the air away from the
face. Pedi: Use spacer for children <8 years
of age.

e For nebulization or IPPB, the 0.5-, 0.83-, 1-,
and 2-mg/ml solutions do not require dilu-
tion before administration. The 5 mg/ml
(0.5%) solution must be diluted with 1-2.5
ml of 0.9% NaCl for inhalation. Diluted solu-
tions are stable for 24 hr at room tempera-
ture or 48 hr if refrigerated.

o For nebulizer, compressed air or oxygen flow
should be 610 L/min; a single treatment of 3
ml lasts about 10 min.

o IPPB usually lasts 5-20 min.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching
o Instruct patient to take albuterol as directed.
If on a scheduled dosing regimen, take

missed dose as soon as remembered, spacing

remaining doses at regular intervals. Do not
double doses or increase the dose or fre-
quency of doses. Caution patient not to ex-
ceed recommended dose; may cause adverse
effects, paradoxical bronchospasm (more
likely with first dose from new cannister), or
loss of effectiveness of medication.

o Instruct patient to contact health care profes-
sional immediately if shortness of breath is

not relieved by medication or is accompanied

by diaphoresis, dizziness, palpitations, or
chest pain.

o Instruct patient to prime unit with 4 sprays
before using and to discard cannister after
200 sprays. Actuators should not be changed
among products.

drofluoralkane (HFA) and the propellant and
are described as non-CFC or CFC-free (con-
tain no chlorofluorocarbons).

o Advise patient to consult health care profes-
sional before taking any OTC medications,
natural/herbal products, or alcohol concur-
rently with this therapy. Caution patient also
to avoid smoking and other respiratory ir-
ritants.

o Inform patient that albuterol may cause an
unusual or bad taste.

o Inhaln: Instruct patient in the proper use of
the metered-dose inhaler, Rotahaler, or neb-
ulizer (see Appendix D).

o Advise patients to use albuterol first if using
other inhalation medications and allow 5 min
to elapse before administering other inhalant
medications unless otherwise directed.

o Advise patient to rinse mouth with water after
each inhalation dose to minimize dry mouth.

o Instruct patient to notify health care profes-
sional if no response to the usual dose of al-
buterol or if contents of one canister are used
in less than 2 wk.

o Pedi: Caution adolescents and their parents
about overuse of inhalers, which can cause
heart damage and life-threatening ar-
rhythmias.

Evaluation/Desired Outcomes
o Prevention or relief of bronchospasm.

Inform patient that these products contain hy-

alclometasone, See
CORTICOSTEROIDS (TOPICAL/LOCAL).

SR HIGH ALERT

alemtuzumab
a-lem-to0-zoo0-mab)
ampath

Classification

Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications

Treatment of B-cell chronic lymphocytic leuke-
mia in patients who have been treated with alkyl-
ating agents and in which fludarabine therapy
has failed.

Action

Binds to the CD52 antigen found on the surface
of B- and T-lymphocytes and other white blood
cells; resulting in lysis. Therapeutic Effects:
Lysis of leukemic cells with eventual improve-
ment in hematologic parameters.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Binds to CD52 receptors.
Metabolism and Excretion: Unknown.
Half-life: 12 days.

TIME/ACTION PROFILE (hematologic
parameters)

ROUTE ONSET PEAK DURATION
v unknown 2-4 mosi  7-11 mosii

‘Median time to response
t¥Duration of response

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Systemic
infections; Underlying immunodeficiency, in-
cluding HIV infection; Lactation: Discontinue
breast-feeding during and for 3 mos following
last dose of alemtuzumab.

Use Cautiously in: Patients with ischemic
heart disease or in patients on antihypertensive
medications; Women and men with reproduc-
tion potential should use contraception during
treatment and for 6 mos after therapy; OB:
Should be administered onlyif clearly needed.
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Adverse Reactions/Side Effects

CNS: depression, dizziness, drowsiness, fatigue,
headache, weakness. Resp: bronchospasm,
cough, dyspnea. CV: hypertension, hypotension,
tachycardia. GI: abdominal pain, anorexia, con-
stipation, stomatitis. Derm: rash, sweating. F
and E: edema. Hemat: NEUTROPENIA, PANCYTOPENIA/
MARROW HYPOPLASIA, anemia, lymphopenia, throm-
bocytopenia. MS: back pain, skeletal pain.
Misc: infusion-related events, infection, sepsis.

Interactions

Drug-Drug: Additive bone marrow depression
with other antineoplastics or radiation
therapy. May | antibody response to and in-
crease the risk of adverse reactions to live-vi-
rus vaccines.

Route/Dosage

IV (Adults): 3 mg/day initially, as tolerated in-
crease dose to 10 mg/day and then 30 mg/day
given three times weekly for up to 12 weeks; sin-
gle doses should not exceed 30 mg or more than
90 mg/wk.

Availability
Solution for injection (requires further
dilution): 30 mg/3 ml in single-use ampules.

NURSING IMPLICATIONS

Assessment

o Monitor for infusion reactions (hypotension,
rigors, fever, shortness of breath, broncho-
spasm, chills, rash). Premedicate with an
oral antihistamine and acetaminophen 30
min prior to initial dose, dose increases, and
as clinically indicated. Monitor blood pres-
sure and hypotensive symptoms in patients
with ischemic heart disease with extra care.
Antihistamines, acetaminophen, antiemetics,
meperidine, corticosteroids, and incremental
dose escalation have been used to prevent
and treat infusion-related reactions. Initiate
therapy at lowest dose and increase gradual-
ly. If therapy is interrupted for 7 or more
days, reinstitute with gradual dose escalation.

o Lab Test Considerations: Obtain CBC and
platelet counts weekly during therapy and
more frequently if worsening anemia, neu-
tropenia, or thrombocytopenia is observed.
For first occurrence of ANC<250 cells/mm?
and/or platelet count <25,000 cells/mm?,
withhold alemtuzumab therapy. When ANC

>500 cells/mm?’ and platelet count is
>50,000 cells/mm?, resume at same dose. If
delay of 7 days or more occurred initiate
therapy at 3 mg and escalate to 10 mg and
then to 30 mg as tolerated. For second occur-
rence of ANC <250 cells/mm? and/or platelet
count <25,000 cells/mm’, withhold alemtuz-
umab. When ANC >500 cells/mm?® and plate-
let count >50,000 cells/mm?’, resume therapy
at 10 mg. If delay is 7 days or more, initiate
therapy at 3 mg and escalate to 10 mg only.
For third occurrence of ANC <250 cells/mm?
and/or platelet count <25,000 cells/mm’,
discontinue alemtuzumab therapy perma-
nently. For a decrease of ANC and/or platelet
count of 50% of baseline value in patients ini-
tiating therapy with a baseline ANC of <500
cells/mm’ and/or a baseline platelet count of
25,000 cells/mm?, withhold therapy. When
baseline levels return, resume therapy. If de-
layis 7 days or more, initiate therapy at 3 mg
and escalate to 10 mg and 30 mg as tolerated.
Assess CD4 counts after treatment until recov-
ery to =200 cells cells/mm’.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Risk for injury (Adverse Reactions)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order, cal-
culations, and infusion pump settings. Alem-
tuzumab should only be administered under
the supervision of a physician experienced in
the use antineoplastic therapy.

o Administer via IV only. Inspect solution for
particulate matter or discoloration. Do not
administer solutions that contain particulate
matter or are discolored.

IV Administration

o Withdraw necessary amount from ampule
into syringe. Filter with a sterile low-protein
binding, non-fiber releasing 5 micron filter
prior to dilution.

o Intermittent Infusion: Diluent: Dilute
with 100 ml of 0.9% NaCl or D5W. Gently in-
vert bag to mix. Dispose of syringe and un-
used drug product according to institutional

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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guidelines. Use within 8 hr of dilution. Store
atroom temperature or in refrigerator. Pro-
tect solution from light. Rate: Administer
over 2 hr.

o Y-Site Incompatibility: No data is available
regarding mixing with other solutions and
medications. Do not add to or infuse simulta-
neously with other solutions or medications.

Patient/Family Teaching

o Inform patient and family of purpose of alem-
tuzumab.

o Caution patient to avoid immunizations with a
live virus due to immunosuppression.

Evaluation/Desired Outcomes

o Improvement in hematologic parameters in
patients with B-cell chronic lymphocytic leu-
kemia.

alendronate (a-len-drone-ate)
Fosamax

Classification
Therapeutic: bone resorption inhibitors
Pharmacologic: biphosphonates

Pregnancy Category C

Indications

Treatment and prevention of postmenopausal
osteoporosis. Treatment of osteoporosis in
men. Treatment of Paget’s disease of the bone.
Treatment of corticosteroid-induced osteopo-
rosis in patients (men and women) who are re-
ceiving 27.5 mg of prednisone/day (or equiva-
lent) with evidence of decreased bone mineral
density.

Action

Inhibits resorption of bone by inhibiting osteo-
clast activity. Therapeutic Effects: Reversal of
the progression of osteoporosis with decreased
fractures. Decreased progression of Paget’s
disease.

Pharmacokinetics

Absorption: Poorly absorbed (0.6—0.8%) af-
ter oral administration.

Distribution: Transiently distributes to soft tis-
sue, then distributes to bone.

Metabolism and Excretion: Excreted in
urine.

Half-life: 10 yr (reflects release of drug from
skeleton).

TIME/ACTION PROFILE (inhibition of bone
resorption)

ROUTE ONSET PEAK DURATION

PO 1 mo 3-6 mo 3 wk-7 mof

‘After discontinuation of alendronate

Contraindications/Precautions
Contraindicated in: Renal insufficiency (CCr
<35 ml/min); OB, Lactation: Safety not estab-
lished.

Use Cautiously in: Patients with active GI pa-
thology (dysphagia, esophageal disease, gastri-
tis, duodenitis, ulcers); Pre-existing hypocalce-
mia or vitamin D deficiency.

Adverse Reactions/Side Effects

CNS: headache. EENT: blurred vision, conjunc-
tivitis, eye pain/inflammation. GI: abdominal
distention, abdominal pain, acid regurgitation,
constipation, diarrhea, dyspepsia, dysphagia,
esophageal ulcer, flatulence, gastritis, nausea,
taste perversion, vomiting. Derm: erythema,
photosensitivity, rash. MS: musculoskeletal
pain.

Interactions

Drug-Drug: Calcium supplements, antac-
ids, and other oral medications |, the ab-
sorption of alendronate. Doses >10 mg/day |
risk of adverse GI events when used with
NSAIDs. IV ranitidine T blood levels.
Drug-Food: Food significantly |, absorption.
Caffeine (coffee, tea, cola), mineral water,
and orange juice also | absorption.

Route/Dosage

PO (Adults): Treatment of osteoporosis—10
mg once daily or 70 mg once weekly. Preven-
tion of osteoporosis—>5 mg once daily or 35
mg once weekly. Paget’s disease—40 mg once
daily for 6 mo. Re-treatment may be considered
for patients who relapse. Treatment of cortico-
steroid-induced osteoporosis in men and
premenopausal women—>5 mg once daily.
Treatment of corticosteroid-induced osteo-
porosis in postmenopausal women not re-
ceiving estrogen—10 mg once daily.

Availability

Tablets: 5 mg, 10 mg, 35 mg, 40 mg, 70 mg.
Cost: 5 mg $248.19/90, 10 mg $240.97/90, 35
mg $235.97/12, 40 mg $177.89/30, 70 mg
$239.96/12. Oral solution (raspberry fla-
vor): 70 mg/75 ml. Cost: $27.99/75 ml. In
combination with: Cholecalciferol (Fosa-
max plus D) See Appendix B.
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NURSING IMPLICATIONS

Assessment
o Osteoporosis: Assess patients for low bone
mass before and periodically during therapy.
o Paget’s Disease: Assess for symptoms of Pa-
get’s disease (bone pain, headache, de-
creased visual and auditory acuity, increased
skull size).
o Lab Test Considerations: Osteoporosis:
Assess serum calcium before and periodically
during therapy. Hypocalcemia and vitamin D
deficiency should be treated before initiating
alendronate therapy. May cause mild, tran-
sient elevations of calcium and phosphate.
Paget’s Disease: Monitor alkaline phospha-
tase before and periodically during therapy.
Alendronate is indicated for patients with al-
kaline phosphatase twice the upper limit of
normal.

Potential Nursing Diagnoses
Risk for injury (Indications)

Implementation

o Do not confuse Fosamax (alendronate) with
Flomax (tamsulosin).

o PO: Administer first thing in the morning with
6-8 oz plain water 30 min before other medi-
cations, beverages, or food.

Patient/Family Teaching

o Instruct patient on the importance of taking
exactly as directed, first thing in the morning,
30 min before other medications, beverages,
or food. Waiting longer than 30 min will im-
prove absorption. Alendronate should be tak-
enwith 68 oz plain water (mineral water,
orange juice, coffee, and other beverages de-
crease absorption). If a dose is missed, skip
dose and resume the next morning; do not
double doses or take later in the day. If a
weekly dose is missed, take the morning after
remembered and resume the following week
on the chosen day. Do not take 2 tablets on
the same day. Do not discontinue without
consulting health care professional.

o Caution patient to remain upright for 30 min
following dose to facilitate passage to stom-
ach and minimize risk of esophageal irrita-
tion. Advise patient to discontinue alendro-
nate and notify health care provider if pain or
difficulty swallowing, retrosternal pain, or
new/worsening heartburn occur.

o Advise patient to eat a balanced diet and con-
sult health care professional about the need
for supplemental calcium and vitamin D.

o Encourage patient to participate in regular

exercise and to modify behaviors that in-

crease the risk of osteoporosis (stop smok-
ing, reduce alcohol consumption).

Caution patient to use sunscreen and protec-

tive clothing to prevent photosensitivity re-

actions.

o Advise patient to notify health care profes-
sional if blurred vision, eye pain or inflamma-
tion occur.

o Advise female patient to notify health care
professional if pregnancy is planned or sus-
pected or if she is breastfeeding.

Evaluation/Desired Outcomes

o Prevention of or decrease in the progression
of osteoporosis in postmenopausal women.

o Treatment of osteoporosis in men.

o Decrease in the progression of Paget’s
disease.

o Treatment of corticosteroid-induced osteo-
porosis.

|
alfuzosin (al-fyoo-zo-sin)
Uroxatral
Classification
Therapeutic: urinary tract antispasmodics

Pharmacologic: peripherally acting antia-
drenergics

Pregnancy Category B

Indications
Management of symptomatic benign prostatic
hyperplasia (BPH).

Action

Selectively blocks alpha, -adrenergic receptors
in the lower urinary tract to relax smooth mus-
cle in the bladder neck and prostate. Thera-
peutic Effects: Increased urine flow and de-
creased symptoms of BPH.

Pharmacokinetics

Absorption: 49% absorbed following oral ad-
ministration; food enhances absorption.
Distribution: Unknown.

Metabolism and Excretion: Mostly metabo-
lized by the liver (CYP3A4 enzyme system); 69%
eliminated in feces, 24% in urine.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Half-life: 10 hr.
TIME/ACTION PROFILE

ROUTE
PO-ER

ONSET PEAK

8 hr

DURATION
24 hr

within hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Moder-
ate to severe hepatic impairment; Potent inhibi-
tors of the CYP3A4 enzyme system; Concurrent
use of other alpha-adrenergic blocking agents;
Severe renal impairment; OB, Pedi: No indica-
tions for women and children.

Use Cautiously in: Congenital or acquired QTc
prolongation or concurrent use of other drugs
known to prolong QTc; Mild hepatic impair-
ment; Geri: Consider age-related changes in
body mass, cardiac, renal and hepatic function
when prescribing.

Adverse Reactions/Side Effects

CNS: dizziness, fatigue, headache. Resp: bron-
chitis, sinusitis, pharyngitis. CV: postural hypo-
tension. GI: abdominal pain, constipation, dys-
pepsia, nausea. GU: erectile dysfunction.

Interactions
Drug-Drug: Ketoconazole, itraconazole,
and ritonavir | metabolism and significantly
1 levels and effects (concurrent use in con-
traindicated). Levels are also T by
cimetidine, atenolol, and diltiazem. Alfuzo-
sin 1 levelsand may 1 effects of atenolol
and diltiazem (monitor blood pressure and
heartrate). T risk of hypotension with antihy-
pertensives, nitrates, and acute ingestion of
alcohol.

Route/Dosage
PO (Adults): 10 mg once daily.

Availability
Extended-release tablets: 10 mg. Cost:
$229.96/90.

NURSING IMPLICATIONS

Assessment

o Assess patient for symptoms of benign pros-
tatic hyperplasia (urinary hesitancy, feeling of
incomplete bladder emptying, interruption of
urinary stream, impairment of size and force
of urinary stream, terminal urinary dribbling,
straining to start flow, dysuria, urgency) be-
fore and periodically during therapy.

o Assess patient for orthostatic reaction and
syncope. Monitor BP (lying and standing)

and pulse frequently during initial dose ad-
justment and periodically thereafter. May oc-
cur within a few hrs after initial doses and oc-
casionally thereafter.

o Rule out prostatic carcinoma before therapy;
symptoms are similar.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Administer with food at the same meal
each day. Tablets must be swallowed whole;
do not crush, break, or chew.

Patient/Family Teaching

o Instruct patient to take medication with the
same meal each day. Take missed doses as
soon as remembered. If not remembered un-
til next day, omit; do not double doses.

o May cause dizziness or drowsiness. Advise
patient to avoid driving or other activities re-
quiring alertness until response to the medi-
cation is known.

o Caution patient to avoid sudden changes in
position to decrease orthostatic hypotension.

o Advise patient to consult health care profes-
sional before taking any cough, cold, or aller-
gy remedies.

o Instruct patient to notify health care profes-
sional of medication regimen before any
surgery.

o Advise patient to notify health care profes-
sional if frequent dizziness or fainting occurs.

o Emphasize the importance of follow-up
exams to evaluate effectiveness of medication.

o Geri: Assess risk for falls; implement fall pre-
vention program and instruct patient and
family in preventing falls at home.

Evaluation/Desired Outcomes
o Decreased symptoms of benign prostatic hy-
perplasia.

|
aliskiren (a-lis-ki-ren)

Tekturna

Classification

Therapeutic: antihypertensives
Pharmacologic: renin inhibitors

Pregnancy Category C

Indications
Treatment of hypertension (alone or with other
agents).
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Action

Inhibition of renin results in decreased forma-
tion of angiotensin II, 2 powerful vasoconstric-
tor. Therapeutic Effects: Decreased blood
pressure.

Pharmacokinetics

Absorption: Poorly absorbed (bioavailability
2.5%).

Distribution: Unknown.

Metabolism and Excretion: 2% excreted un-
changed in urine, remainder is probably metab-
olized (CYP3A4 enzyme system).

Half-life: 24 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO unknown 2 wk 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB:
Known or suspected pregnancy (may cause fetal
injury or death).

Use Cautiously in: Salt or volume depletion
(correct before use) ; Severe renal impairment;
Pedi: Safe use not established.

Adverse Reactions/Side Effects

Resp: cough. GI: abdominal pain, diarrhea (T
in females and elderly), dyspepsia, reflux. Misc:
ANGIOEDEMA.

Interactions

Drug-Drug: Blood levels are | byirbesar-
tan. Blood levelsare T by atorvastatin and
ketoconazole. | blood levels and may | ef-
fects of furosemide. Antihypertensive effects
maybe T byother antihypertensives, di-
uretics, and nitrates. | risk of hyperkalemia
with ACE inhibitors in diabetic patients.
Drug-Food: High fat meals significantly |
absorption.

Route/Dosage

PO (Adults): 150 mg/day initially; may be in-
creased to 300 mg/day.

Availability

Tablets: 150 mg, 300 mg.

NURSING IMPLICATIONS

Assessment
o Monitor blood pressure and pulse frequently
during initial dose adjustment and periodi-

cally during therapy. Notify health care pro-
fessional of significant changes. If an exces-

sive fall in BP occurs, place patient in a

supine position and administer IV 0.9% NaCl,

if necessary. A transient hypotensive response

does not contraindicate further therapy.

o Monitor frequency of prescription refills to
determine adherence.

o Lab Test Considerations: May cause mi-
nor 1 inBUN, serum creatinine, potassium,
uric acid, and creatine kinase.

o May cause small | in hemoglobin and he-
matocrit.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation

o Correctvolume or sodium depletion prior to
initiating therapy.

o PO: Administer at the same time each day
without regard to meals.

Patient/Family Teaching

o Instruct patient to take aliskiren as directed at
the same time each day, even if feeling better.
Take missed doses as soon as remembered,
but not if almost time for next dose. Do not
double doses. Do not share medication with
others, even with same condition; may be
harmful.

May cause dizziness. Caution patient to lie
down and notify health care professional.
Also, avoid driving and other activities requir-
ing alertness until response to aliskiren is
known.

Advise patient to report signs and symptoms
of angioedema (swelling of face, extremities,
eyes, lips, tongue, difficulty swallowing or
breathing) to health care professional imme-
diately.

o Instruct patient to notify health care profes-
sional prior to taking other Rx, OTC, or her-
bal products.

Advise female patients to notify health care
professional if pregnancy is planned or sus-
pected or if breastfeeding. If pregnancy is de-
tected, discontinue aliskiren as soon as pos-
sible.

Evaluation/Desired Qutcomes

o Decrease in blood pressure without appear-
ance of side effects. Antihypertensive effect is
90% attained by 2 wks.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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|
allopurinol (al-oh-pure-i-nole)
Alloprim, «Apo-Allopurinol, Lo-
purin, «Purinol, Zyloprim
Classification
Therapeutic: antigout agents, antihyperuri-
cemics

Pharmacologic: xanthine oxidase in-
hibitors

Pregnancy Category C

Indications

PO: Prevention of attack of gouty arthritis and
nephropathy. PO, IV: Treatment of secondary
hyperuricemia, which may occur during treat-
ment of tumors or leukemias.

Action

Inhibits the production of uric acid by inhibiting
the action of xanthine oxidase. Therapeutic
Effects: Lowering of serum uric acid levels.

Pharmacokinetics

Absorption: Well absorbed (80%) following
oral administration.

Distribution: Widely distributed in tissue and
breast milk.

Protein Binding: <1%.

Metabolism and Excretion: Metabolized to
oxypurinol, an active compound with along
half-life. 12% excreted unchanged, 76% excret-
ed as oxypurinol.

Half-life: 1-3 hr (oxypurinol 18-30 hr).

TIME/ACTION PROFILE (hypouricemic
effect)

ROUTE
PO, IV

ONSET
1-2 days

PEAK
1-2 wk

DURATION
1-3 wk

‘Duration after discontinuation of allopurinol

Contraindications/Precautions
Contraindicated in: Hypersensitivity.

Use Cautiously in: Acute attacks of gout; Renal
insufficiency (dose reduction required if CCr
<20 ml/min); Dehydration (adequate hydration
necessary); OB, Lactation: Rarely used; Geri:
Begin at lower end of dosage range.

Adverse Reactions/Side Effects

CV: hypotension, flushing, hypertension, brady-
cardia, and heart failure (reported with IV ad-
ministration).

CNS: drowsiness. GI: diarrhea, hepatitis, nau-
sea, vomiting. GU: renal failure, hematuria.
Derm: rash (discontinue drug at first sign of

rash), urticaria. Hemat: bone marrow depres-
sion. Misc: hypersensitivity reactions.

Interactions

Drug-Drug: Use with mercaptopurine and
azathioprine 1 bone marrow depressant
properties—doses of these drugs should be |, .
Use with ampicillin or amoxicillin T risk of
rash. Use with oral hypoglycemic agents and
warfarin 1 effects of these drugs. Use with
thiazide diuretics or ACE inhibitors 1 risk
of hypersensitivity reactions. Large doses of allo-
purinol may 1 risk of theophylline toxicity.
May 1 cyclosporine levels.

Route/Dosage

Management of Gout

PO (Adults and Children >10 yr): Initial-
ly—100 mg/day; increase at weekly intervals
based on serum uric acid (not to exceed 800
mg/day). Doses >300 mg/day should be given
in divided doses. Maintenance dose—100—
200 mg 2—3 times daily. Doses of <300 mg may
be given as a single daily dose.

Management of Secondary

Hyperuricemia

PO (Adults and Children >10 yr): 600-800
mg/day in 2—3 divided doses starting 1-2 days
before chemotherapy or radiation.

PO (Children 6-10 yr): 10 mg/kg/day in 2—3
divided doses (maximum 800 mg/day) or 300
mg daily in 2-3 divided doses.

PO (Children <6 yr): 10 mg/kg/day in 2-3 di-
vided doses (maximum 800 mg/day) or 150 mg
daily in 3 divided doses.

IV (Adults and Children >10 yr): 200-400
mg/m¥/day (up to 600 mg/day) as a single daily
dose or in divided doses q 824 hr.

IV (Children <10 yr): 200 mg/m?*/day initially
as asingle daily dose or in divided doses q 8—24
hr (maximum dose 600 mg/day).

Renal Impairment

(Adults and Children): CCr >50 ml/min
No dosage change; CCr 10-50 mi/min—Re-
duce dosage to 50% of recommended; CCr <10
ml/min—Reduce dosage to 30% of recom-
mended.

Availahility (generic available)
Tablets: 100 mg, 300 mg. Cost: Generic—
100 mg $12.99/100, 300 mg $22.99/100. In-
jection: 500 mg/vial.

NURSING IMPLICATIONS

Assessment
o Monitor intake and output ratios. Decreased
kidney function can cause drug accumulation
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and toxic effects. Ensure that patient main-
tains adequate fluid intake (minimum 2500—
3000 ml/day) to minimize risk of kidney
stone formation.

o Assess patient for rash or more severe hyper-
sensitivity reactions. Discontinue allopurinol
immediately if rash occurs. Therapy should
be discontinued permanently if reaction is se-
vere. Therapy may be reinstated after a mild
reaction has subsided, at a lower dose (50
mg/day with very gradual titration). If skin
rash recurs, discontinue permanently.

o Gout: Monitor for joint pain and swelling.
Addition of colchicine or NSAIDs may be nec-
essary for acute attacks. Prophylactic doses of
colchicine or an NSAID should be adminis-
tered concurrently during the first 3—6 mo of
therapy because of an increased frequency of
acute attacks of gouty arthritis during early
therapy.

o Lab Test Considerations: Serum and
urine uric acid levels usually begin to |, 2—3
days after initiation of oral therapy.

o Monitor blood glucose in patients receiving
oral hypoglycemic agents. May cause hypo-
glycemia.

o Monitor hematologic, renal, and liver func-
tion tests before and periodically during ther-
apy, especially during the first few months.
May cause T serum alkaline phosphatase,
bilirubin, AST, and ALT levels. |, CBCand
platelets may indicate bone marrow depres-
sion. T BUN, serum creatinine, and CCr may
indicate nephrotoxicity. These are usually re-
versed with discontinuation of therapy.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation

o PO: May be administered after milk or meals
to minimize gastric irritation; give with plenty
of fluid. May be crushed and given with fluid
or mixed with food for patients who have dif-
ficulty swallowing.

IV Administration

o Intermittent Infusion: Diluent: Reconsti-
tute each 500 mg vial with 25 ml of sterile wa-
ter for injection. Solution should be clear and
almost colorless with only slight opalescence.
Dilute to desired concentration with 0.9%
NaCl or D5W. Administer within 10 hr of re-
constitution; do not refrigerate. Do not

administer solutions that are discolored or
contain particulate matter. Concentration:
Not >6 mg/ml. Rate: Infusion should be ini-
tiated 24—48 hr before start of chemotherapy
known to cause tumor cell lysis. Rate of infu-
sion depends on volume of infusate (100—
300 mg doses may be infused over 30 min-
utes). May be administered as a single infu-
sion or equally divided infusions at 6-, 8-, or
12-hr intervals.

Y-Site Compatibility: acyclovir, aminophyl-
line, aztreonam, bleomycin, bumetanide, bu-
prenorphine, butorphanol, calcium gluco-
nate, carboplatin, cefazolin, cefotetan,
ceftazidime, ceftizoxime, ceftriaxone, cefu-
roxime, cisplatin, cyclophosphamide, dacti-
nomycin, dexamethasone sodium phosphate,
doxorubicin liposome, enalaprilat, etopo-
side, famotidine, filgrastim, fluconazole, flu-
darabine, fluorouracil, furosemide, ganciclo-
vir, granisetron, heparin, hydrocortisone,
hydromorphone, ifosfamide, lorazepam,
mannitol, mesna, methotrexate, metronida-
zole, mitoxandrone, morphine, piperacillin,
potassium chloride, ranitidine, teniposide,
thiotepa, ticarcillin/clavulanate, trimetho-
prim/sulfamethoxazole, vancomycin, vinblas-
tine, vincristine, zidovudine.

Y-Site Incompatibility: amikacin, ampho-
tericin B, carmustine, cefotaxime, chlorpro-
mazine, cimetidine, clindamycin, cytarabine,
dacarbazine, daunorubicin, diphenhydra-
mine, doxorubicin, doxycycline, droperidol,
floxuridine, gentamicin, haloperidol, idaru-
bicin, imipenem/cilastatin, mechloretha-
mine, meperidine, methylprednisolone sodi-
um succinate, metoclopramide, minocycline,
nalbuphine, ondansetron, prochlorperazine,
promethazine, sodium bicarbonate, strepto-
zocin, tobramycin, vinorelbine.

Patient/Family Teaching
o Instruct patient to take allopurinol as direct-

ed. Take missed doses as soon as remem-
bered. If dosing schedule is once daily, do not
take if remembered the next day. If dosing
schedule is more than once a day, take up to
300 mg for the next dose.

Instruct patient to continue taking allopurinol
along with an NSAID or colchicine during an
acute attack of gout. Allopurinol helps pre-
vent, but does not relieve, acute gout attacks.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Alkaline diet may be ordered. Urinary acidifi-
cation with large doses of vitamin C or other
acids may increase kidney stone formation
(see Appendix L). Advise patient of need for
increased fluid intake.

o May occasionally cause drowsiness. Caution
patient to avoid driving or other activities re-
quiring alertness until response to drug is
known.

o Instruct patient to report skin rash, blood in
urine, or influenza symptoms (chills, fever,
muscle aches and pains, nausea, or vomiting)
to health care professional immediately; skin
rash may indicate hypersensitivity.

o Advise patient that large amounts of alcohol
increase uric acid concentrations and may
decrease the effectiveness of allopurinol.

o Emphasize the importance of follow-up
exams to monitor effectiveness and side
effects.

Evaluation/Desired Outcomes

o Decreased serum and urinary uric acid lev-
els. May take 2—6 wk to observe clinical im-
provement in patients treated for gout.

almotriptan (al-moe-trip-tan)
Axert

Classification

Therapeutic: vascular headache sup-

pressants
Pharmacologic: 5-HT, agonists

Pregnancy Category C

Indications
Acute treatment of migraine headache.

Action

Acts as an agonist at specific 5-HT, receptor sites
in intracranial blood vessels and sensory trige-
minal nerves. Therapeutic Effects: Cranial
vessel vasoconstriction with associated de-
crease in release of neuropetides and resultant
decrease in migraine headache.

Pharmacokinetics

Absorption: Well absorbed following oral ad-
ministration (70%).

Distribution: Unknown.

Metabolism and Excretion: 40% excreted
unchanged in urine; 27% metabolized by mono-
amine oxidase-A (MAO-A); 12% metabolized by
cytochrome P450 hepatic enzymes (3A4 and

2D6); 13% excreted in feces as unchanged and
metabolized drug.
Half-life: 3—4 hr.

TIME/ACTION PROFILE (Blood levels)

ROUTE ONSET
PO unknown

PEAK
1-3 hr

DURATION

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Isch-
emic cardiovascular, cerebrovascular, or pe-
ripheral vascular syndromes; History of signifi-
cant cardiovascular disease; Uncontrolled
hypertension; Should not be used within 24 hr
of other 5-HT, agonists or ergot-type com-
pounds (dihydroergotamine); Basilar or hemi-
plegic migraine; Concurrent MAO-A inhibitor
therapy or within 2 wk of discontinuing MAO-A
inhibitor therapy.

Use Cautiously in: Cardiovascular risk factors
(hypertension, hypercholesterolemia, cigarette
smoking, obesity, diabetes, strong family histo-
ry, menopausal women or men >40 yr); use
only if cardiovascular status has been evaluated
and determined to be safe and first dose is ad-
ministered under supervision; Impaired hepatic
or renal function; OB, Lactation, Pedi: Safety not
established.

Adverse Reactions/Side Effects

CNS: drowsiness, headache. CV: CORONARY ARTERY
VASOSPASM, MI, myocardial ischemia, VENTRICULAR FI-
BRILIATION, VENTRICULAR TACHYCARDIA. GI: dry mouth,
nausea. Neuro: paresthesia.

Interactions

Drug-Drug: Concurrent use with MAO-A in-
hibitors increases blood levels and the risk of
adverse reactions (concurrent use or use within
2 wk or MAO inhibitor is contraindicated). Con-
current use with other 5-HT, agonists or er-
got-type compounds (dihydroergotamine)
may result in additive vasoactive properties
(avoid use within 24 hr of each other). Concur-
rent use with SSRI antidepressants may result
in weakness, hyperreflexia, and incoordination.
Blood levels and effects may be increased by ke-
toconazole, itraconazole, ritonavir, and
erythromycin (inhibitors of CYP3A4
enzymes).

Route/Dosage

PO (Adults): 6.25-12.5 mg initially, may re-
peatin 2 hr; not to exceed 2 doses per 24-hr
period.
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Hepatic/Renal Impairment
PO (Adults): 6.25 mg initially, may repeat in 2
hr; not to exceed 2 doses per 24-hr period.

Availability
Tablets: 6.25 mg, 12.5 mg,

NURSING IMPLICATIONS

Assessment

o Assess pain location, character, intensity, and
duration and associated symptoms (photo-
phobia, phonophobia, nausea, vomiting)
during migraine attack.

Potential Nursing Diagnoses
Acute pain (Indications)

Implementation

o PO: Tablets should be swallowed whole with
liquid.

Patient/Family Teaching

o Inform patient that almotriptan should only
be used 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.

e Instruct patient to administer almotriptan as
soon as symptoms of 2 migraine attack ap-
pear, but it may be administered any time
during an attack. If migraine symptoms re-
turn, a second dose may be used. Allow at
least 2 hr between doses, and do not use
more than 2 doses in any 24-hr period.

o Iffirst dose does not relieve headache, addi-

tional almotriptan doses are not likely to be

effective; notify health care professional.

Caution patient not to take almotriptan within

24 hr of another vascular headache sup-

pressant.

o Advise patient that lying down in a darkened
room following almotriptan administration
may further help relieve headache.

o Caution patient not to use almotriptan if she is
pregnant, suspects she is pregnant, plans to
become pregnant, or is breastfeeding. Ade-
quate contraception should be used during
therapy.

o Advise patient to notify health care profes-
sional prior to next dose of almotriptan if
pain or tightness in the chest occurs during
use. If pain is severe or does not subside, no-
tify health care professional immediately. If
feelings of tingling, heat, flushing, heaviness,

pressure, drowsiness, dizziness, tiredness, or

sickness develop discuss with health care
professional at next visit.

o May cause dizziness or drowsiness. Caution
patient to avoid driving or other activities re-
quiring alertness until response to medica-
tion is known.

o Advise patient to avoid alcohol, which aggra-
vates headaches, during almotriptan use.

o Instruct patient to consult health care profes-
sional before taking other prescription or
OTC or herbal/alternative preparations.

Evaluation/Desired Outcomes
o Relief of migraine attack.

alprazolam (al-pray-zoe-lam)
+Apo-Alpraz, «Novo-Alprazol, Ni-
;?ﬁ/am, +Nu-Alpraz, Xanax, Xanax

Classification
Therapeutic: antianxiety agents
Pharmacologic: benzodiazepines

Schedule IV
Pregnancy Category D

Indications

Treatment of Generalized Anxiety Disorder
(GAD). Panic Disorder. Management of anxiety
associated with depression. Unlabeled uses:
Management of symptoms of premenstrual syn-
drome (PMS). Insomnia, irritable bowel syn-
drome (IBS) and other somatic symptoms asso-
ciated with anxiety. Used as an adjunct with
acute mania, acute psychosis.

Action

Acts at many levels in the CNS to produce anxio-
Iytic effect. May produce CNS depression. Effects
may be mediated by GABA, an inhibitory neuro-
transmitter. Therapeutic Effects: Relief of
anxiety.

Pharmacokinetics

Absorption: Well absorbed (90%) from the GI
tract; absorption is slower with extended-re-
lease tablets.

Distribution: Widely distributed, crosses
blood-brain barrier. Probably crosses the pla-
centa and enters breast milk. Accumulation is
minimal.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Metabolized by
the liver (CYP3A4 enzyme system) to an active
compound that is subsequently rapidly metabo-
lized.

Half-life: 12—15 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION

PO 1-2 hr 1-2 hr up to 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-
sensitivity with other benzodiazepines may exist;
Pre-existing CNS depression; Severe uncon-
trolled pain; Angle-closure glaucoma, obstruc-
tive sleep apnea, pulmonary disease; Pregnancy
and lactation; Concurrent itraconazole or keto-
conazole; OB, Lactation: Use in pregnancy or
lactation may cause CNS depression, flaccidity,
feeding difficulties, and seizures in infant.

Use Cautiously in: Renal Impairment, Hepatic
dysfunction (| dose required); Concurrent use
with nefazodone, fluvoxamine, cimetidine, flu-
oxetine, hormonal contraceptives, propoxy-
phene, diltiazem, isoniazid, erythromycin, clari-
thromycin, grapefruitjuice (| dose maybe
necessary); History of suicide attempt or alco-
hol/drug dependence, debilitated patients (|,
dose required); Pedi: Safety and efficacy not es-
tablished. Decreased dosage and frequent mon-
itoring required; Geri: Elderly patients have in-
creased sensitivity to benzodiazepines. Appears
on Beers list and is associated with increased
risk of falls (|, dose required) and excessive
CONS effects.

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness, lethargy, confusion,
hangover, headache, mental depression, para-
doxical excitation. EENT: blurred vision. GI:
constipation, diarrhea, nausea, vomiting, weight
gain. Derm: rashes. Misc: physical depen-
dence, psychological dependence, tolerance.

Interactions
Drug-Drug: Alcohol, antidepressants, oth-
er benzodiazepines, antihistamines, and
opioid analgesics—concurrent use results in
1 CNSdepression. Hormonal contracep-
tives, disulfiram, fluoxetine, isoniazid,
metoprolol, propoxyphene, propranolol,
valproic acid, CYP3A4 inhibitors (erythro-
mycin, ketoconazole, itraconazole, fluvox-
amine, cimetidine, nefazodone) | metab-
olism of alprazolam, T blood levelsand 1 its

actions (dose adjustments may be necessary).
May | efficacy of levodopa. CYP3A4 induc-
ers (rifampin, carbamazepine, or barbitu-
rates) T metabolism and f effects of alpraz-
olam. Sedative effects maybe |, by
theophylline. Cigarette smoking | blood
levels and effects.

Drug-Natural Products: Kava kava, valeri-
an, or chamomile can T CNS depression.
Drug-Food: Concurrent ingestion of grape-
fruitjuice T blood levels.

Route/Dosage

Anxiety

PO (Adults): 0.25-0.5 mg 2—3 times daily (not
>4 mg/day; begin with 0.25 mg 2—3 times daily
in geriatric/debilitated patients).

Panic Attacks

PO (Adults): 0.5 mg 3 times daily; may be in-
creased by 1 mg or less every 3—4 days as need-
ed (not >10 mg/day). Extended—release tab-
lets (Xanax XR)—0.5—1 mg once daily in the
morning, may be increased every 3—4 days by
not more than 1 mg/day; up to 10 mg/day (usual
range 3—6 mg/day).

Availability (generic available)

Tablets: 0.25 mg, 0.5 mg, 1 mg, 2 mg. Cost:
0.25 mg $98.21/100, 0.5 mg $122.35/100, 1
mg $163.25/100, 2 mg $277.56/100. Exten-
ded-release tablets: 0.5 mg, 1 mg, 2 mg, 3
mg. Orally disintegrating tablets (orange):
0.25 mg, 0.5 mg, 1 mg, 2 mg.

NURSING IMPLICATIONS

Assessment

o Assess degree and manifestations of anxiety
and mental status (orientation, mood, behav-
ior) prior to and periodically during therapy.

o Assess patient for drowsiness, light-head-
edness, and dizziness. These symptoms usu-
ally disappear as therapy progresses. Dose
should be reduced if these symptoms persist.

o Geri: Assess CNS effects and risk of falls. Insti-

tute falls prevention strategies.

Prolonged high-dose therapy may lead to psy-

chological or physical dependence. Risk is

greater in patients taking >4 mg/day. Restrict

the amount of drug available to patient. Ass-

ess regularly for continued need for

treatment.

o Lab Test Considerations: Monitor CBC
and liver and renal function periodically dur-
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ing long-term therapy. May cause |, hemato-
crit and neutropenia.

Toxicity and Overdose: Flumazenil is the
antidote for alprazolam toxicity or overdose.
(Flumazenil may induce seizures in patients
with a history of seizures disorder or who are
on tricyclic antidepressants.)

Potential Nursing Diagnoses
Anxiety (Indications)

Risk for injury (Side Effects)

Risk for falls (Side Effects)

Implementation

Do not confuse Xanax (alprazolam) with Zan-
tac (ranitidine).

If early morning anxiety or anxiety between
doses occurs, the same total daily dose
should be divided into more frequent in-
tervals.

PO: May be administered with food if GI up-
setoccurs. Administer greatest dose at bed-
time to avoid daytime sedation.

Tablets may be crushed and taken with food
or fluids if patient has difficulty swallowing.
Do not crush, break, or chew extended-re-
lease tablets.

Taper by 0.5 mg q 3 days to prevent with-
drawal. Some patients may require longer ta-
pering period (months).

For orally disintegrating tablets: Remove
tablet from bottle with dry hands just prior to
taking medication. Place tablet on tongue.
Tablet will dissolve with saliva; may also be
taken with water. Remove cotton from bottle
and reseal tightly to prevent moisture from
entering bottle. If only ; tablet taken, discard
unused portion immediately; may not remain
stable.

Patient/Family Teaching

Instruct patient to take medication exactly as
directed; do not skip or double up on missed
doses. If a dose is missed, take within 1 hr;
otherwise, skip the dose and return to regular
schedule. If medication is less effective after a
few weeks, check with health care profes-
sional; do not increase dose. Abrupt with-
drawal may cause sweating, vomiting, muscle
cramps, tremors, and seizures.

May cause drowsiness or dizziness. Caution
patient to avoid driving and other activities re-
quiring alertness until response to the medi-

cation is known. Geri: Instruct patient and
family how to reduce falls risk at home.

o Advise patient to avoid drinking grapefruit
juice during therapy.

o Advise patient to avoid the use of alcohol or
other CNS depressants concurrently with al-
prazolam. Instruct patient to consult health
care professional before taking Rx, OTC, or
herbal products concurrently with this medi-
cation.

o Inform patient that benzodiazepines are usu-
ally prescribed for short-term use and do not
cure underlying problems.

o Teach other methods to decrease anxiety (ex-

ercise, support group, relaxation tech-
niques).

o Advise patient to not share medication with
anyone.

Evaluation/Desired Qutcomes

o Decreased sense of anxiety without CNS side
effects.

o Decreased frequency and severity of panic
attacks.

o Decreased symptoms of premenstrual syn-
drome.

alteplase, See THROMBOLYTIC
AGENTS.

aluminum hydroxide
AlternaGEL, Alu-Cap, +Alugel,
Aluminet, Alu-Tab, Amphojel, Ba-
salgel, Dialume

Classification

Therapeutic: antiulcer agents, hypophos-
phatemics

Pharmacologic: antacids, phosphate
binders

Pregnancy Category UK

Indications

Lowering of phosphate levels in patients with
chronic renal failure. Adjunctive therapy in the
treatment of peptic, duodenal, and gastric ul-
cers. Hyperacidity, indigestion, reflux esoph-
agitis.

Action

Binds phosphate in the GI tract. Neutralizes gas-
tric acid and inactivates pepsin. Therapeutic

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Effects: Lowering of serum phosphate levels.
Healing of ulcers and decreased pain associated
with ulcers or gastric hyperacidity. Constipation
limits use alone in the treatment of ulcer dis-
ease. Frequently found in combination with
magnesium-containing compounds.
Pharmacokinetics

Absorption: With chronic use, small amounts
of aluminum are systemically absorbed.
Distribution: If absorbed, aluminum distrib-
utes widely, crosses the placenta, and enters
breast milk. Concentrates in the CNS with chron-
ic use.

Metabolism and Excretion: Mostly excreted
in feces. Small amounts absorbed are excreted
by the kidneys.

Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
POT hr—days days—wk days
PO 15-30 min 30 min 30 min-3 hr

‘Hypophosphatemic effect

‘FAntacid effect
Contraindications/Precautions
Contraindicated in: Severe abdominal pain of
unknown cause.

Use Cautiously in: Hypercalcemia; Hypophos-
phatemia; OB: Generally considered safe;
chronic high-dose therapy should be avoided.

Adverse Reactions/Side Effects
GI: constipation. F and E: hypophosphatemia.

Interactions

Drug-Drug: Absorption of tetracyclines,
chlorpromazine, iron salts, isoniazid, di-
goxin, or fluoroquinolones may be de-
creased. Salicylate blood levels may be de-
creased. Quinidine, mexiletine, and
amphetamine levels may be increased if
enough antacid is ingested such that urine pH is
increased.

Route/Dosage

Hypophosphatemia

PO (Adults): 1.9-4.8 g (30—40 ml of regular
suspension or 15—20 ml of concentrated sus-
pension) 3—4 times daily.

PO (Children): 50150 mg/kg/24 hr in 4-6
divided doses; titrate to normal serum phos-
phate levels.

Antacid

PO (Adults): 500-1500 mg (5-30 ml) 3-6
times daily.

Availahility (generic available)
Capsules: 475 mg”™, 500 mg*. Tablets: 300
mg”™, 500 mg"™, 600 mg”"™. Suspension: 320
mg/s ml(m:7 450 mg/s mlnT(:’ 600 mg/s ml{m:, 675
mg/5 ml*™. In combination with: magne-
sium carbonate, calcium carbonate, simethi-
cone, and mineral oil. See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess location, duration, character, and pre-
cipitating factors of gastric pain.

o Lab Test Considerations: Monitor serum
phosphate and calcium levels periodically
during chronic use of aluminum hydroxide.

o May cause increased serum gastrin and de-
creased serum phosphate concentrations.

o In treatment of severe ulcer disease, guaiac
stools, and emesis, monitor pH of gastric sec-
retions.

Potential Nursing Diagnoses
Acute pain (Indications)
Constipation (Side Effects)

Implementation

o Antacids cause premature dissolution and ab-
sorption of enteric-coated tablets and may in-
terfere with absorption of other oral medica-
tions. Separate administration of aluminum
hydroxide and oral medications by at least 1—
2hr.

o Tablets must be chewed thoroughly before
swallowing to prevent their entering small in-
testine in undissolved form. Follow with a
glass of water.

o Shake liquid preparations well before pour-

ing. Follow administration with water to en-

sure passage into stomach.

Liquid dosage forms are considered more ef-

fective than tablets.

Hypophosphatemic: For phosphate lower-

ing, follow dose with full glass of water or

fruit juice.

o Antacid: May be given in conjunction with
magnesium-containing antacids to minimize
constipation, except in patients with renal
failure. Administer 1 and 3 hr after meals and
at bedtime for maximum antacid effect.

o For treatment of peptic ulcer, aluminum hy-
droxide may be administered every 1-2 hr
while the patient is awake or diluted with 2—3
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parts water and administered intragastrically
every 30 min for 12 or more hr per day. Phy-
sician may order NG tube clamped after ad-
ministration.

o For reflux esophagitis, administer 15 ml 20—
40 min after meals and at bedtime.

Patient/Family Teaching

o Instruct patient to take aluminum hydroxide
exactly as directed. If on a regular dosing
schedule and a dose is missed, take as soon
as remembered if not almost time for next
dose; do not double doses.

o Advise patient not to take aluminum hydrox-
ide within 1-2 hr of other medications with-
out consulting health care professional.

o Advise patients to check label for sodium
content. Patients with CHF or hypertension,
or those on sodium restriction, should use
low-sodium preparations.

o Inform patients of potential for constipation

from aluminum hydroxide.

Hypophosphatemia: Patients taking alumi-

num hydroxide for hyperphosphatemia

should be taught the importance of a low-
phosphate diet.

o Antacid: Caution patient to consult health
care professional before taking antacids for
more than 2 wk if problem is recurring, if
taking other medications, if relief is not ob-
tained, or if symptoms of gastric bleeding
(black tarry stools, coffee-ground emesis)
occur.

Evaluation/Desired Outcomes

o Decrease in serum phosphate levels.

o Decrease in GI pain and irritation.

o Increase in the pH of gastric secretions. In
treatment of peptic ulcer, antacid therapy
should be continued for at least 4-6 wk after
symptoms have disappeared because there is
no correlation between disappearance of
symptoms and healing of ulcers.

amantadine (a-man-ta-deen)
Symmetrel

Classification
Therapeutic: antiparkinson agents, anti-
virals

Pregnancy Category C

Indications

Symptomatic initial and adjunct treatment of
Parkinson’s disease. Prophylaxis and treatment
of influenza A viral infections.

Action

Potentiates the action of dopamine in the CNS.
Prevents penetration of influenza A virus into
host cell. Therapeutic Effects: Relief of Par-
kinson’s symptoms. Prevention and decreased
symptoms of influenza A viral infection.

Pharmacokinetics

Absorption: Well absorbed from the GI tract.
Distribution: Distributed to various body tis-
sues and fluids. Crosses blood-brain barrier and
enters breast milk.

Metabolism and Excretion: Excreted un-
changed in the urine.

Half-life: 1028 hr.

TIME/ACTION PROFILE (antiparkinson
effect)

ROUTE ONSET PEAK DURATION
PO within 48 hr up to 2 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity.

Use Cautiously in: Seizure disorders; Liver
disease; Psychiatric problems; Congestive heart
failure; Renal impairment (dosage reduction/
increased dosing interval required if CCr <50
ml/min); May increase susceptibility to rubella
infections; OB, Lactation: Safety not established,
Geri: Increased sensitivity to adverse effects.

Adverse Reactions/Side Effects

CNS: ataxia, dizziness, insomnia, anxiety, confu-
sion, depression, drowsiness, psychosis, sei-
zures. GI: nausea, vomiting, anorexia, constipa-
tion. EENT: blurred vision, dry mouth. Resp:
dyspnea. CV: hypotension, CHF, edema. GU:
urinary retention. Derm: mottling, livedo reti-
cularis, rashes. Hemat: leukopenia, neutrope-
nia.

Interactions

Drug-Drug: Concurrent use of antihista-
mines, phenothiazines, quinidine, disopy-
ramide, and tricyclic antidepressants may
increase anticholinergic effects (dry mouth,
blurred vision, constipation). Increased risk of
adverse CNS reactions with alcohol. Increased

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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risk of CNS stimulation with other CNS stimu-
lants.

Route/Dosage

Parkinson’s Disease
PO (Adults): 100 mg 1-2 times daily (up to
400 mg/day).

Influenza A Viral Infection

PO (Adults and Children >12 yr): Treat-
ment—200 mg/day as a single dose or 100 mg
bid (not >100 mg/day in geriatric patients);
Prophylaxis—100 mg/day in 1-2 divided
doses.

PO (Children 10-12 yr): 100mgq 12 hror5
mg/kg/day in 1-2 divided doses; not to exceed
200 mg/day.

PO (Children 1-9 yr): 5 mg/kg/day in 1-2 di-
vided doses; not to exceed 150 mg/day.

Renal Impairment

PO (Adults): CCr30—-50 ml/min—200 mg on
the first day, then 100 mg once daily; CCr 75-29
mil/min—200 mg on the first day, then 100 mg
every other day; <75 ml/min or hemodialysis
patients—200 mg once every 7 days.

Availability (generic available)
Liquid-filled capsules: 100 mg. Tablets:
100 mg. Syrup (raspberry flavor): 50 mg/5
ml.

NURSING IMPLICATIONS

Assessment

e Monitor blood pressure periodically. Assess
patient for drug-induced orthostatic hypo-
tension.

o Monitor vital signs and mental status periodi-
cally during first few days of dosage adjust-
ment in patients receiving >200 mg daily;
side effects are more likely.

o Assess for CHF (peripheral edema, weight
gain, dyspnea, rales/crackles, jugular venous
distention), especially in patients on chronic
therapy or with a history of CHF.

o Assess patient for the appearance of a diffuse
red mottling of the skin (livedo reticularis),
especially in the lower extremities or on ex-
posure to cold. Disappears with continued
therapy but may not completely resolve until
2—-12 wk after therapy has been discontinued.

o Geri: Monitor intake and output closely in
geriatric patients. May cause urinary reten-
tion. Report significant discrepancy or blad-
der distention.

o Parkinson’s Disease: Assess akinesia, ri-
gidity, tremors, and gait disturbances before
and throughout therapy.

o Influenza Prophylaxis or Treatment:
Monitor respiratory status (rate, breath
sounds, sputum) and temperature periodi-
cally. Supportive treatment is indicated if
symptoms occur.

o Toxicity and Overdose: Symptoms of tox-
icity include CNS stimulation (confusion,
mood changes, tremors, seizures, arrhyth-
mias, and hypotension). There is no specific
antidote, although physostigmine has been
used to reverse CNS effects.

Potential Nursing Diagnoses
Impaired physical mobility
Risk for infection (Indications)

Implementation

o Do not confuse amantadine with rimantidine
or ranitidine.

o PO: Do not administer last dose of medica-
tion near bedtime; may produce insomnia in
some patients.

o Administering amantadine in divided doses
may decrease CNS side effects.

o The contents of capsules may be mixed with
food or fluids if the patient has difficulty swal-
lowing.

o Antiviral Prophylaxis: Treatment should
be started in anticipation of contact or as
soon as possible after exposure and continue
for at least 10 days following exposure. Infec-
tious period is just before onset of symptoms
to up to 1 wkafter. If vaccine is unavailable or
contraindicated, may be administered up to
90 days to protect from repeated exposures.

o May be used with inactivated influenza A virus
vaccine until protective antibody response
develops. Administer for 2—3 wk after vaccine
has been given.

o Antiviral Treatment: Administer as soon as
possible after onset of symptoms and con-
tinue for 24—48 hr after symptoms disappear.

Patient/Family Teaching

o Advise patient to take medication around the
clock as directed and not to skip doses or
double up on missed doses. If a dose is
missed, do not take within 4 hr of the next
dose.

o May cause dizziness or blurred vision. Advise
patient to avoid driving or other activities that
require alertness until response to the drug is
known.
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o Advise patient to make position changes slow-
ly to minimize orthostatic hypotension.

o Inform patient that frequent mouth rinses,
good oral hygiene, and sugarless gum or can-
dy may decrease dry mouth. Consult health
care professional if dry mouth persists for >2
wk.

o Advise patient to confer with health care pro-
fessional before taking OTC medications, es-
pecially cold remedies, or drinking alcoholic
beverages.

o Instruct patient to notify health care profes-
sional if confusion, mood changes, difficulty
with urination, edema and shortness of
breath, or worsening of Parkinson’s disease
symptoms occurs.

o Antiviral: Instruct patient and family to noti-

fy health care professional if influenza symp-

toms occur when amantadine is used as pro-

phylaxis or if symptoms do not improve in a

few days when product is used for treatment.

Parkinson’s Disease: Advise patient that up

to 2 wk of therapy may be needed for full ben-

efit of medication. Notify health care profes-
sional if medication gradually loses its effec-
tiveness. Amantadine should be tapered
gradually; abrupt withdrawal may precipitate

a parkinsonian crisis.

Evaluation/Desired Qutcomes

e Decrease in akinesia and rigidity. Full thera-
peutic effects may require 2 wk of therapy.

o Absence or reduction of influenza A
symptoms.

amcinonide, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

cancer in which the radiation portincludes a
large portion of the parotid glands.

Action

Converted by alkaline phosphatase in tissue to
free thiol compound that binds and detoxifies
damaging metabolites of cisplatin and reactive
oxygen species generated by radiation. Thera-
peutic Effects: Decreased renal damage from
cisplatin. Decreased severity of xerostomia fol-
lowing radiation for head and neck cancer.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Metabolism and Excretion: Rapidly cleared
from plasma; converted to cytoprotective com-
pounds by alkaline phosphatase in tissues.
Half-life: 8 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

v unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Known sensitivity to ami-
nothiol compounds; Hypotension or dehydra-
tion; Lactation: Use an alternative to breast milk;
Concurrent antineoplastic therapy for other tu-
mors (especially malignancies of germ cell
origin).

Use Cautiously in: OB, Pedi: Safety not estab-
lished; Geri: Geriatric patients or patients with
cardiovascular disease have increased risk of
adverse reactions.

Adverse Reactions/Side Effects
CNS: dizziness, somnolence. EENT: sneezing.
CV: hypotension. GI: hiccups, nausea, vomiting.

amifostine (a-mi-fos-teen)
Ethyol

Classification
Therapeutic: cytoprotective agents

Pregnancy Category C

Indications

Reduces renal toxicity from cisplatin. Reduces
the incidence of moderate to severe xerostomia
from postoperative radiation for head and neck

Derm: flushing. F and E: hypocalcemia. Misc:
allergic reactions including ANAPHYLAXIS, STEVENS-
JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS, TOXO-
DERMA, ERYTHEMA MULTIFORMA, EXFOLIATIVE DERMATITIS
(1 when used as a radioprotectant), chills.

Interactions
Drug-Drug: Concurrent use of antihyperten-
sives 1 risk of hypotension.

Route/Dosage

Reduction of Renal Damage with Cisplatin

IV (Adults): 910 mg/m? once daily, within 30
min before chemotherapy; if full dose is poorly

W = 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
creased to 740 mg/m?. temperature or 24 hr if refrigerated. Con-

Reduction of Xerostomia from Radiation

IV (Adults): 200 mg/m? once daily, as a 3-min-
ute infusion starting 15—30 min before standard
fraction radiation therapy.

Availability
Powder for injection: 500 mg/vial.

NURSING IMPLICATIONS

Assessment
o Monitor blood pressure before and every 5
min during infusion. Discontinue antihyper-
tensives 24 hr prior to treatment. If significant
hypotension requiring interruption of therapy
occurs, place patient in Trendelenburg posi-
tion and administer an infusion of 0.9% NaCl
using a separate IV line. If blood pressure re-
turns to normal in 5 min and patient is
asymptomatic, infusion may be resumed so
that full dose may be given.
o Assess fluid status before administration. Cor-
rect dehydration before instituting therapy.
Nausea and vomiting are frequent and may be
severe. Prophylactic antiemetics including
dexamethasone 20 mg IV and a serotonin-an-
tagonist antiemetic (ondansetron, dolase-
tron, granisetron, palonosetron) should be
administered before and during infusion.
Monitor fluid status closely.
Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing). Discontinue the drug and notify
physician or other health care professional
immediately if these problems occur. Keep
epinephrine, an antihistamine, and resuscita-
tion equipment close by in case of an anaphy-
lactic reaction.
o Xerostomia: Assess patient for dry mouth
and mouth sores periodically during therapy.
o Lab Test Considerations: Monitor serum
calcium concentrations before and periodi-
cally during therapy. May cause hypocalce-
mia. Calcium supplements may be necessary.

Potential Nursing Diagnoses
Risk for injury (Indications)
Implementation

IV Administration

o Intermittent Infusion: Diluent: Reconsti-
tute with 9.7 ml of sterile 0.9% NaCl. Dilute
further with 0.9% NaCl. Do not administer so-
lutions that are discolored or contain particu-

centration: Adults: dilute dose to a final
volume of 50 ml; Children: 5—40 mg/ml.
Rate: For renal toxicity: Administer over 15
min within 30 min before chemotherapy ad-
ministration. Longer infusion times are not as
well tolerated. For xerostomia: Administer
over 3 min starting 15—30 min prior to radia-
tion therapy.

Y-Site Compatibility: amikacin, amino-
phylline, ampicillin, ampicillin/sulbactam,
aztreonam, bleomycin, bumetanide, bupre-
norphine, butorphanol, calcium gluconate,
carboplatin, carmustine, cefazolin, cefotax-
ime, cefotetan, cefoxitin, ceftazidime, cefti-
zoxime, ceftriaxone, cefuroxime, cimetidine,
ciprofloxacin, clindamycin, cyclophospha-
mide, cytarabine, dacarbazine, dactinomycin,
daunorubicin, diphenhydramine, dobuta-
mine, docetaxel, dopamine, doxorubicin,
doxycycline, droperidol, enalaprilat, etopo-
side, famotidine, floxuridine, fluconazole,
fludarabine, fluorouracil, furosemide, genta-
micin, gemcitabine, granisetron, haloperidol,
heparin, hydrocortisone, hydromorphone,
idarubicin, ifosfamide, imipenem/cilastatin,
leucovorin, lorazepam, magnesium sulfate,
mannitol, mechlorethamine, meperidine,
mesna, methotrexate, methylprednisolone,
metoclopramide, metronidazole, mitomycin,
mitoxantrone, morphine, nalbuphine, on-
dansetron, pemetrexed, piperacillin, potassi-
um chloride, promethazine, ranitidine, sodi-
um bicarbonate, streptozocin, teniposide,
thiotepa, ticarcillin/clavulanate, tobramycin,
trimethoprim/sulfamethoxazole, trimetre-
xate, vancomycin, vinblastine, vincristine, zi-
dovudine.

o Y-Site Incompatibility: acyclovir, ampho-
tericin B, cefoperazone, chlorpromazine, cis-
platin, ganciclovir, prochlorperazine.
Additive Incompatibility: Do not mix with
other solutions or medications.

Patient/Family Teaching

o Explain the purpose of amifostine infusion to
patient.

o Inform patient that amifostine may cause hy-
potension, nausea, vomiting, flushing, chills,
dizziness, somnolence, hiccups, and
sneezing.

Evaluation/Desired Outcomes

o Prevention of renal toxicity associated with
repeated administration of cisplatin in pa-
tients with ovarian cancer.
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o Decreased severity of xerostomia from radia-
tion treatment of head and neck cancer.

amikacin, See AMINOGLYCOSIDES.

amiloride, See DIURETICS
(POTASSIUM-SPARING).

aminocaproic acid
(a-mee-noe-ka-pro-ik)
Amicar, epsilon aminocaproic
acid

Classification

Therapeutic: hemostatic agents
Pharmacologic: fibrinolysis inhibitors

Pregnancy Category C

Indications

Management of acute, life-threatening hemor-
rhage due to systemic hyperfibrinolysis or uri-
nary fibrinolysis. Unlabeled uses: Prevention
of recurrent subarachnoid hemorrhage. Pre-
vention of bleeding following oral surgery in he-
mophiliacs. Management of severe hemorrhage
caused by thrombolytic agents.

Action

Inhibits activation of plasminogen. Therapeu-
tic Effects: Inhibition of fibrinolysis. Stabiliza-
tion of clot formation.

Pharmacokinetics

Absorption: Rapidly absorbed following oral
administration.

Distribution: Widely distributed.
Metabolism and Excretion: Mostly eliminat-
ed unchanged by the kidneys.

Half-life: Unknown.

TIME/ACTION PROFILE (peak blood levels)

ROUTE ONSET PEAK DURATION
PO unknown 2 hr NA
v unknown 2 hr NA

Contraindications/Precautions
Contraindicated in: Active intravascular
clotting.

Use Cautiously in: Upper urinary tract bleed-
ing; Cardiac, renal, or liver disease (dosage re-

W = Canadian
*CAPITALS indicates life-threatening;

duction may be required); Disseminated intra-
vascular coagulation (should be used
concurrently with heparin); OB, Lactation: Safe-
ty not established; Pedi: Do not use products
containing benzyl alcohol with neonates.

Adverse Reactions/Side Effects

CNS: dizziness, malaise. EENT: nasal stuffiness,
tinnitus. CV: arrhythmias, hypotension (IV
only). GI: anorexia, bloating, cramping, diar-
rhea, nausea. GU: diuresis, renal failure. MS:
myopathy.

Interactions

Drug-Drug: Concurrent use with estrogens,
conjugated may result in a hypercoagulable
state. Concurrent use with clotting factors may
1 risk of thromboses.

Route/Dosage

Acute Bleeding Syndromes due to Elevated
Fibrinolytic Activity

PO (Adults): 5 g 1sthr, followed by 1-1.25 g q
hr for 8 hr or until hemorrhage is controlled; or
6 g over 24 hr after prostate surgery (not >30 g/
day).

IV (Adults): 4-5 g over st hr, followed by 1 g/
hr for 8 hr or until hemorrhage is controlled; or
6 g over 24 hr after prostate surgery (not >30 g/
day).

PO, IV (Children): 100 mg/kg or 3 g/m? over
Isthr, followed by continuous infusion of 33.3
mg/kg/hr; or 1 g/m*hr (total dosage not >18 ¢/
m¥24hr).

Subarachnoid Hemorrhage

PO (Adults): To follow IV—3 gq2 hr (36 ¢/
day). If no surgery is performed, continue for
21 days after bleeding stops, then decrease to 2
gq2hr (24 g/day) for 3 days, then 1 gq 2 hr
(12 g/day) for 3 days.

IV (Adults): 36 g/day for 10 days followed by
PO.

Prevention of Bleeding Following Oral Sur-
gery in Hemophiliacs

PO (Adults): 75 mg/kg (up to 6 g) immediately
after procedure, then q 6 hr for 7—10 days; syr-
up may also be used as an oral rinse of 1.25 g (5
ml) 4 times a day for 7—10 days.

IV, PO (Children): Also for epistaxis—50—
100 mg/kg/dose administered IV every 6 hr for
2-3 days starting 4 hr before the procedure. Af-
ter completion of IV therapy, aminocaproic acid

drug name.
underlines indicate most frequent.
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should be given as 50—100 mg/kg/dose orally
every 6 hr for 5—7 days.

Availability
Tablets: 500 mg. Syrup (raspberry flavor):
1.25 g/5 ml. Injection: 250 mg/ml.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure, pulse, and respira-
tory status as indicated by severity of
bleeding.

o Monitor for overt bleeding every 1530 min.

o Monitor neurologic status (pupils, level of
consciousness, motor activity) in patients
with subarachnoid hemorrhage.

o Monitor intake and output ratios frequently;
notify physician if significant discrepancies
occur.

o Assess for thromboembolic complications
(especially in patients with history). Notify
physician of positive Homans’ sign, leg pain
and edema, hemoptysis, dyspnea, or chest
pain.

o Lab Test Considerations: Monitor plate-
let count and clotting factors prior to and pe-
riodically throughout therapy in patients with
systemic fibrinolysis.

o T CPK,AST, and serum aldolase may indi-
cate myopathy.

e May 1 serum potassium.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Risk for injury (Indications, Side Effects)

Implementation

o Do not confuse Amicar (aminocaproic acid)
with Amikin (amikacin).

o PO: Syrup may be used as an oral rinse,
swished for 30 sec 4 times/day for 7—10 days
for the control of bleeding during dental and
oral surgery in hemophilic patients. Small
amounts may be swallowed, except during 1st
and 2nd trimesters of pregnancy. Syrup may
be applied with an applicator in children or
unconscious patients.

IV Administration

o 1V: Stabilize IV catheter to minimize throm-
bophlebitis. Monitor site closely.

o Intermittent Infusion: Diluent: Do not
administer undiluted. Dilute initial 45 g
dose in 250 ml of sterile water for injection,
0.9% NaCl, D5W, or LR. Do not dilute with
sterile water in patients with subarachnoid

hemorrhage. Concentration: 20 mg/ml.
Rate: Single doses: Administer over 1 hr.
Rapid infusion rate may cause hypotension,
bradycardia, or other arrhythmias.

o Continuous Infusion: Administer IV solu-
tion using infusion pump to ensure accurate
dose. Administer via slow IV infusion. Raze:
Initial dose may be followed by a continuous
infusion of 1-1.25 g/hr in adults or 33.3 mg/
kg/hr in children.

o Additive Incompatibility: Do not admix
with other medications.

Patient/Family Teaching

o Instruct patient to notify the nurse immediate-
lyif bleeding recurs or if thromboembolic
symptoms develop.

o IV: Caution patient to make position changes
slowly to avoid orthostatic hypotension.

Evaluation/Desired Outcomes

o Cessation of bleeding.

o Prevention of rebleeding in subarachnoid
hemorrhage without occurrence of unde-
sired clotting.

AMINOGLYCOSIDES
amikacin (am-i-kay-sin)
Amikin

gentamicint (jen-ta-mye-sin)
+Gidomycin, Garamycin, G-My-
cin, Jenamicin

kanamycin (kan-a-mye-sin)
Kantrex

neomycin (neo-oh-mye-sin)
Neo-Fradin

streptomycin (strep-toe-mye-sin)

tobramycint (toe-bra-mye-sin)
Nebcin, TOBI

Classification
Therapeutic: anti-infectives
Pharmacologic: aminoglycosides

Pregnancy Category C (gentamicin, topi-
cal use of others), D (amikacin, kana-
mycin, neomycin, streptomycin, tobra-

mycin)

1See Appendix C for ophthalmic use

Indications
Amikacin, gentamicin, kanamycin, and to-
bramycin: Treatment of serious gram-negative
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bacillary infections and infections caused by sta-
phylococci when penicillins or other less toxic
drugs are contraindicated. Streptomycin: In
combination with other agents in the manage-
ment of active tuberculosis. Neomycin: Used
orally to prepare the GI tract for surgery, to de-
crease the number of ammonia-producing bac-
teria in the gut as part of the management of he-
patic encephalopathy, and to treat diarrhea
caused by Escherichia coli. Tobramycin by
inhalation: Management of Pseudomonas ae-
ruginosa in cystic fibrosis patients. Gentami-
cin, streptomycin: In combination with other
agents in the management of serious enterococ-
cal infections. Gentamicin IV: Prevention of in-
fective endocarditis. Gentamicin (topical),
tobramycin (ophthalmic): Treatment of lo-
calized infections caused by susceptible organ-
isms. Unlabeled uses: Amikacin: In combina-
tion with other agents in the management of
Mycobacterium avium complex infections.

Action

Inhibits protein synthesis in bacteria at level of
30S ribosome. Therapeutic Effects: Bacterici-
dal action. Spectrum: Most aminoglycosides
notable for activity against P. aeruginosa, Kleb-
siella pneumoniae, E. coli, Proteus, Serratia,
Acinetobacter, Staphylococcus aureus. In
treatment of enterococcal infections, synergy
with a penicillin is required. Streptomycin and
amikacin also active against Mycobacterium.

Pharmacokinetics

Absorption: Well absorbed after IM adminis-
tration. IV administration results in complete
bioavailability. Some absorption follows admin-
istration by other routes. Minimal systemic ab-
sorption with neomycin (may accumulate in pa-
tients with renal failure).

Distribution: Widely distributed throughout
extracellular fluid; cross the placenta; small
amounts enter breast milk. Poor penetration
into CSF (1 when meninges are inflammed).
Metabolism and Excretion: Excretion is
>90% renal.

Half-life: 2—4 hr (increased in renal impair-
ment).

TIME/ACTION PROFILE (blood levels*)

ROUTE ONSET PEAK DURATION
PO (neo-  rapid 1-4 hr NA

mycin)
™M rapid 30-90 min 6-24 hr

v rapid 15-30 minf 6-24 hr

*All parenterally administered aminoglycosides
‘tPostdistribution peak occurs 30 min after the end of a
30-min infusion and 15 min after the end of a 1-hr in-
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to ami-
noglycosides; Most parenteral products contain
bisulfites and should be avoided in patients with
known intolerance; Products containing benzyl
alcohol should be avoided in neonates; Intesti-
nal obstruction (neomycin only).

Use Cautiously in: Renal impairment (dose
adjustments necessary; blood level monitoring
useful in preventing ototoxicity and nephrotox-
icity); Hearing impairment; Neuromuscular dis-
eases such as myasthenia gravis; Obese patients
(dose should be based on ideal body weight);
OB: Tobramycin and streptomycin may cause
congenital deafness; Lactation: Safety not estab-
lished; Pedi: Neonates have increased risk of
neuromuscular blockade; cautious use due to
difficulty in assessing auditory and vestibular
function and immature renal function; Geri:
Cautious use in geriatric patients due to diffi-
culty in assessing auditory and vestibular func-
tion and age-related renal impairment.

Adverse Reactions/Side Effects

CNS: ataxia, vertigo. EENT: ototoxicity (vestibu-
lar and cochlear). GU: nephrotoxicity. GI: Neo-
mycin— diarrhea, nausea, vomiting. F and E:
hypomagnesemia. MS: muscle paralysis (high
parenteral doses). Neuro: 1 neuromuscular
blockade. Resp: apnea. Misc: hypersensitivity
reactions.

Interactions

Drug-Drug: Inactivated by penicillins and
cephalosporins when coadministered to pa-
tients with renal insufficiency. Possible respira-
tory paralysis after inhalation anesthetics or
neuromuscular blocking agents. | inci-
dence of ototoxicity with loop diuretics. 1 in-
cidence of nephrotoxicity with other nephro-
toxic drugs. Neomycin may 1 anticoagulant
effects of warfarin. Neomycin may | absorp-
tion of digoxin and methotrexate.

Route/Dosage
Amikacin

IM, IV (Adults and Children): 5 mg/kg q 8 hr
or 7.5 mg/kg q 12 hr (not to exceed 1.5 g/day).

W = 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-
ed q12-24hr.

IM, IV (Neonates): Loading dose —10 mg/kg;
Maintenance dose—7.5 mg/kg q 12 hr.
Renal Impairment

IM, IV (Adults): Loading dose —7.5 mg/kg,
further dosing based on blood level monitoring
and renal function assessment.

Gentamicin

Many regimens are used; most involve dosing
adjusted on the basis of blood level monitoring
and assessment of renal function.

IM, IV (Adults): 1-2 mg/kg g8 hr (upto 6
mg/kg/day in 3 divided doses); Once-daily dos-
ing (unlabeled)—4—7 mg/kg q 24 hr.

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.
Gystic fibrosis—?2.5-3.3 mg/kg/dose q 6-8
hr. Hemodialysis—1.25-1.75 mg/kg/dose
postdialysis.

IM, IV (Children 1 mo-5 yr): 2.5 mg/kg/dose
q8hr. Once daily—5-7.5 mg/kg/dose q 24 hr.
Cystic fibrosis—2.5-3.3 mg/kg/dose q 68
hr. Hemodialysis—1.25-1.75 mg/kg/dose
postdialysis.

IM, IV (Neonates full term and/or >1 wk):
Weight <1200 g¢—2.5 mg/kg/dose q 18-24 hr.
Weight 1200-2000 g—2.5 mg/kg/dose q 8—12
hr. Weight >2000 g—2.5 mg/kg/dose q 8 hr.
ECMO—2.5 mg/kg/dose q 18 hr, subsequent
doses based on serum concentrations. Once
daily—3.5-5 mg/kg/dose q 24 hr.

IM, IV (Neonates premature and/or <1
wk): Weight <1000 g—3.5 mg/kg/dose q 24
hr. Weight 1000—1200 g—2.5 mg/kg/dose q
18-24 hr. Weight >1200 g—2.5 mg/kg/dose q
12 hr. Once daily—3.5—4 mg/kg/dose q 24 hr.
IT (Adults): 4-8 mg/day.

IT (Infants >3 months and Children): 1-2
mg/day.

IT (Neonates): 1 mg/day.

Topical (Adults and Children >1 month):
Apply cream or ointment 3—4 times daily.

Renal Impairment

IM, IV (Adults): Initial dose of 2 mg/kg. Sub-
sequent doses/intervals based on blood level
monitoring and renal function assessment.

Kanamycin

IM, IV (Adults and Children and Infants): 5
mg/kg q 8 hror 7.5 mg/kg q 12 hr (not to ex-
ceed 15 mg/kg/day).

Inhaln (Adults): 250 mg 2—4 times daily.

Renal Impairment

IM, IV (Adults): 7.5 mg/kg; further dosing and
intervals determined by blood level monitoring
and assessment of renal function.

Neomycin

PO (Adults): Preoperative intestinal antisep-
sis—1 g qhrfor 4 doses, then 1 g q 4 hr for 5
dosesor 1 gat 1 PM, 2 PM, and 11 PM on day
before surgery; Hepatic encephalopathy—I1—
3 gq6 hr for 5-6 days; may be followed by 4 g/
day chronically.

PO (Children): Preoperative intestinal anti-
sepsis—15 mg/kg q 4 hr for 2 days or 25 mg/kg
at 1 PM, 2 PM, and 11 PM on day before surgery;
Hepatic encephalopathy—12.5-25 mg/kg q 6
hr for 5—6 days (maximum dose = 12 g/day).

Streptomycin

IM (Adults): Tuberculosis—1 g/day initially,
decreased to 1 g 2—3 times weekly; Other infec-
tions—250 mg—1gq 6 hr or 500 mg-2 g q 12
hr.

IM (Children): Tuberculosis—20 mg/kg/day
(notto exceed 1 g/day); Other infections—5—
10 mg/kg q 6 hr or 10~20 mg/kg q 12 hr.

Renal Impairment

IM (Adults): 1 ginitially, further dosing deter-
mined by blood level monitoring and assess-
ment of renal function.

Tobramycin

IM, IV (Adults): 1-2 mg/kg q 8 hr 07 4-6.6
mg/kg/day q 24 hr.

IM, IV (Adults): 3-6 mg/kg/day in 3 divided
doses, or 4-6.6 mg/kg once daily.

IM, IV (Children >5 yr): 6-7.5 mg/kg/day di-
vided q 8 hr, up to 13 mg/kg/day divided q 6-8
hr in cystic fibrosis patients (dosing interval may
vary from q 6 hr—q 24 hr, depending on clinical
situation).

IM, IV (Children 1 month-5 yr): 7.5 mg/kg/
day divided q 8 hr, up to 13 mg/kg/day divided q
6-8 hr in cystic fibrosis.

IM, IV (Neonates): Preterm <1000g —3.5
mg/kg/dose q 24 hr. 0—4 weeks, <1200 g—2.5
mg/kg/dose q 18 hr. Postnatal age <7 days—
2.5 mg/ke/dose q 12 hr. Postnatal age >7
days, 1200-2000 g—2.5 mg/kg/dose q 8—12
hr. Postnatal age >7 days, >2000g—2.5 mg/
kg/dose q 8 hr.

Inhaln (Adults and Children): Standard
dose: 40-80 mg 2—3 times/day; High dose: 300
mg twice daily for 28 days, then off for 28 days,
then repeat cycle.
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Ophth (Adults and Children >2 months):
Apply 0.5” ribbon into the affected eye 2—3
times/day; for severe infections, apply q 3—4 hr.
Renal Impairment

IM, IV (Adults): 1 mg/kg initially, further dos-
ing determined by blood level monitoring and
assessment of renal function.

Availability

Amikacin

Injection: 50 mg/ml, 62.5 mg/ml, 250 mg/ml.
Gentamicin

Injection: 10 mg/ml, 40 mg/ml. Premixed in-
jection: 40 mg/50 ml, 60 mg/50 ml, 60 mg/100
ml, 70 mg/50 ml, 80 mg/50 ml, 80 mg/100 ml,
90 mg/100 ml, 100 mg/50 ml, 100 mg/100 ml,
120 mg/100 ml. Topical cream: 0.1%. Topi-
cal ointment: 0.1%.

Kanamycin

Injection: 37.5 mg/ml, 250 mg/ml, 333.3 mg/
ml.

Neomycin

Oral solution: 125 mg/5 ml. Tablets: 500 mg.
In combination with: other topical antibiot-
ics or anti-inflammatory agents for skin, ear,
and eye infections. See Appendix B.
Streptomycin

Injection: 500 mg/ml, 1g.

Tobramycin

Injection: 10 mg/ml, 40 mg/ml, 1.2-g vial.
Nebulizer solution: 300 mg/5 mlin 5-ml am-
pules. Ophthalmic solution: 3 mg/ml in 5-ml
container. Ophthalmic ointment: 3 mg/g in
3.5-gtube.

NURSING IMPLICATIONS

Assessment

o Assess patient for infection (vital signs,
wound appearance, sputum, urine, stool,
WBC) at beginning of and throughout
therapy.

e Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Evaluate eighth cranial nerve function by au-
diometry before and throughout therapy.
Hearing loss is usually in the high-frequency
range. Prompt recognition and intervention
are essential in preventing permanent dam-
age. Also monitor for vestibular dysfunction
(vertigo, ataxia, nausea, vomiting) . Eighth

cranial nerve dysfunction is associated with
persistently elevated peak aminoglycoside

levels. Discontinue aminoglycosides if tinni-

tus or subjective hearing loss occurs.

o Monitor intake and output and daily weight to
assess hydration status and renal function.

o Assess patient for signs of superinfection (fev-
er, upper respiratory infection, vaginal itch-
ing or discharge, increasing malaise, diar-
rhea). Report to physician or other health
care professional.

o Hepatic Encephalopathy: Monitor neuro-
logic status. Before administering oral medi-
cation, assess patient’s ability to swallow.

o Lab Test Considerations: Monitor renal

function by urinalysis, specific gravity, BUN,

creatinine, and CCr before and during
therapy.

May cause T BUN, AST, ALT, serum alkaline

phosphatase, bilirubin, creatinine, and LDH

concentrations.

e May cause | serum calcium, magnesium,

potassium, and sodium concentrations

(streptomycin and tobramycin).

Toxicity and Overdose: Monitor blood

levels periodically during therapy. Timing of

blood levels is important in interpreting re-

sults. Draw blood for peak levels 1 hr after IM

injection and 30 min after a 30-min IV infu-

sion is completed. Draw trough levels just be-
fore next dose. Peak level for amikacin and
kanamycin is 20—30 mcg/ml; trough level
should be <10 mcg/ml. Peak level for genta-
micin and tobramycin should not exceed

10 mcg/ml; trough level should not exceed 2

mcg/ml. Peak level for streptomycin should

not exceed 25 meg/ml.

Potential Nursing Diagnoses

Risk for infection (Indications)

Disturbed sensory perception (auditory) (Side
Effects)

Implementation

e Do not confuse Amikin (amikacin) with Ami-
car (aminocaproic acid).

o Keep patient well hydrated (1500—2000 ml/
day) during therapy.

o Preoperative Bowel Prep: Neomycin is
usually used in conjunction with erythromy-
cin, a low-residue diet, and a cathartic or
enema.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o PO: Neomycin may be administered without
regard to meals.

o IM: IM administration should be deep into a
well-developed muscle. Alternate injection
sites.

Amikacin
IV Administration

o Intermittent Infusion: Diluent: Dilute
with D5SW, D10W, 0.9% NaCl, dextrose/saline
combinations, or LR. Solution may be pale
yellow without decreased potency. Stable for
24 hr at room temperature. Concentra-
tion: 10 mg/ml. Rate: Infuse over 30—60
min for adults and children and over 1-2 hr
in infants.

o Syringe Incompatibility: heparin, panto-
prazole.

o Y-Site Compatibility: acyclovir, aldesleu-
kin, amifostine, amiodarone, amsacrine, ani-
dulafungin, aztreonam, bivalirudin, cefep-
ime, ceftazidime, cisatracurium,
cyclophosphamide, dexamethasone sodium
phosphate, dexmedetomidate, diltiazem, do-
cetaxel, enalaprilat, esmolol, etoposide, fen-
oldopam, filgrastim, fluconazole, fludara-
bine, foscarnet, furosemide, gemcitabine,
granisetron, hydromorphone, idarubicin, la-
betalol, lansoprazole, levofloxacin, linezolid,
lorazepam, magnesium sulfate, melphalan,
meperidine, midazolam, milrinone, mor-
phine, nicardipine, ondansetron, paclitaxel,
pemetrexed, perphenazine, remifentanil, sar-
gramostim, teniposide, thiotepa, vinorelbine,
warfarin, zidovudine.

o Y-Site Incompatibility: allopurinol sodi-
um, amophotericin B cholesteryl sulfate, azi-
thromycin, hetastarch, propofol. If aminogly-
cosides and penicillins or cephalosporins
must be administered concurrently, adminis-
ter in separate sites, at least 1 hr apart.

o Additive Incompatibility: Manufacturer
does not recommend admixing.

Gentamicin
IV Administration

o Intermittent Infusion: Diluent: Dilute
each dose with D5W, 0.9% NaCl, or LR. Also
available in commercially mixed piggyback
injections. Do not use solutions that are dis-
colored or that contain a precipitate. Coz-
centration: 10 mg/ml. Rate: Infuse slowly
over 30 min—2 hr.

o Syringe Incompatibility: ampicillin, hepa-
rin, pantoprazole.

o Y-Site Compatibility: acyclovir, aldesleu-
kin, amifostine, amiodarone, amsacrine,
atracurium, aztreonam, bivalirudin, cefep-
ime, ceftazidime, ciprofloxacin, cisatracuri-
um, cyclophosphamide, cytarabine, dapto-
mycin, dexmedetomidate, diltiazem,
docetaxel, doxapram, doxorubicin liposome,
enalaprilat, esmolol, etoposide, famotidine,
fenoldopam, fluconazole, fludarabine, fos-
carnet, gemcitabine, granisetron, hydromor-
phone, insulin, labetalol, lansoprazle, levo-
floxacin, linezolid, lorazepam, magnesium
sulfate, melphalan, meperidine, meropenem,
midazolam, milrinone, morphine, multivita-
mins, nicardipine, ondansetron, paclitaxel,
pancuronium, perphenazine, remifentanil,
sargramostim, tacrolimus, teniposide, theo-
phylline, thiotepa, tolazoline, vecuronium, vi-
norelbine, vitamin B complex with C, zido-
vudine.

o Y-Site Incompatibility: allopurinol, am-
photericin B cholesteryl sulfate, azithromy-
cin, drotrecogin, furosemide, heparin, idaru-
bicin, indomethacin, pemetrexed, propofol,
warfarin,

o Additive Compatibility: atracurium, az-
treonam, bleomycin, cimetidine, ciprofloxa-
cin, metronidazole, ofloxacin, ranitidine.

o Additive Incompatibility: amphotericin B,
heparin.

Kanamycin
IV Administration

o Intermittent Infusion: Diluent: Dilute
each 500 mg in 100200 ml or each 1 gin
200-400 ml of D5W, D10W, D5/0.9% NaCl,
0.9% NaCl, or LR. Dilute in a proportionately
smaller volume for pediatric patients. Dark-
ening of solution does not alter potency.
Concentration: 2.5-5 mg/ml. Rate: In-
fuse slowly over 30—60 min.

o Syringe Incompatibility: heparin.

o Y-Site Compatibility: cyclophosphamide,
furosemide, hydromorphone, magnesium
sulfate, meperidine, morphine, perphena-
zine, potassium chloride, vitamin B complex
with C.

o Additive Incompatibility: Manufacturer
does not recommend admixing with other an-
tibacterial agents.

Tobramycin
IV Administration

o Intermittent Infusion: Diluent: Dilute
each dose in 50—100 ml of D5W, D10W, D5/
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0.9% NaCl, 0.9% NaCl, Ringer’s, or LR. Stable
for 24 hr at room temperature, 96 hr if refrig-
erated. Also available in commercially mixed
piggyback injections. Concentration: 10
mg/ml. Rate: Infuse slowly over 30—60 min
in both adult and pediatric patients.

Syringe Incompatibility: clindamycin,

heparin, pantoprazole.

Y-Site Compatibility: acyclovir, aldesleu-

kin, amifostine, amiodarone, amsacrine, az-

treonam, bivalirudin, cefepime, ceftazidime,
ciprofloxacin, cisatracurium, cyclophospha-
mide, dexmedetomidine, diltiazem, docetax-
el, doxorubicin liposome, enalaprilat, esmo-
lol, etoposide, fenoldopam, filgrastim,
fluconazole, fludarabine, foscarnet, furosem-
ide, gemcitabine, granisetron, hydromor-
phone, insulin, labetalol, linezolid, magne-
sium sulfate, melphalan, meperidine,
midazolam, milrinone, morphine, nicardi-
pine, perphenazine, remifentanil, tacrolimus,
teniposide, theophylline, thiotepa, tolazoline,
vinorelbine, zidovudine.

o Y-Site Incompatibility: allopurinol, am-
photericin B cholesteryl sulfate, azithromy-
cin, drotrecogin, heparin, hetastarch, indom-
ethacin, lansoprazole, pemetrexed, propofol,
sargramostim.

o Additive Incompatibility: Manufacturer
recommends administering separately; do
not admix.

o Topical: Cleanse skin before application.
Wear gloves during application.

Patient/Family Teaching

o Instruct patient to report signs of hypersensi-
tivity, tinnitus, vertigo, hearing loss, rash, diz-
ziness, or difficulty urinating.

o Advise patient of the importance of drinking
plenty of liquids.

o Teach patients with a history of rheumatic
heart disease or valve replacement the impor-
tance of using antimicrobial prophylaxis be-
fore invasive medical or dental procedures.

o PO: Instruct patient to take neomycin as di-
rected for full course of therapy. Take missed
doses as soon as possible if not almost time
for next dose; do not take double doses.

o Caution patient that neomycin may cause nau-
sea, vomiting, or diarrhea.

o Topical: Instruct patient to wash affected
skin gently and pat dry. Apply a thin film of

ointment. Apply occlusive dressing only if di-
rected by health care professional. Patient
should assess skin and inform health care
professional if skin irritation develops or in-
fection worsens.

o Inhaln: Instruct patient to take inhalation
twice daily as close to 12 hr apart as possible;
not <6 hr apart. Administer over 10—15 min
period using 2 hand-held PARI LC PLUS reus-
able nebulizer with a DeVilbiss Pulmo-Aide
compressor. Do not mix with dornase alpha
in nebulizer. Instruct patient on multiple
therapies to take others first and use tobra-
mycin last. Tobramycin-induced broncho-
spasm may be reduced if tobramycin is ad-
ministered after bronchodilators. Instruct
patient to sit or stand upright during inhala-
tion and breathe normally through mouth-
piece of nebulizer. Nose clips may help pa-
tient breath through mouth.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. If no response is seen within 3—5
days, new cultures should be taken.

o Prevention of infection in intestinal surgery
(neomycin).

o Improved neurologic status in hepatic en-
cephalopathy (neomycin).

o Endocarditis prophylaxis (gentamicin).

aminophylline, See
BRONCHODILATORS (XANTHINES).

— LT

amiodarone
(am-ee-oh-da-rone)
Cordarone, Pacerone

Classification
Therapeutic: antiarrhythmics (class 111)

Pregnancy Category D

Indications

Life-threatening ventricular arrhythmias unre-
sponsive to less toxic agents. Unlabeled uses:
PO: Management of supraventricular tachyar-
rhythmias. IV: As part of the Advanced Cardiac
Life Support (ACLS) and Pediatric Advanced Life
Support (PALS) guidelines for the management

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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of ventricular fibrillation/pulseless ventricular
tachycardia after cardiopulmonary resuscita-
tion and defibrillation have failed; also for other
life-threatening tachyarrhythmias.

Action

Prolongs action potential and refractory period.
Inhibits adrenergic stimulation. Slows the sinus
rate, increases PR and QT intervals, and de-
creases peripheral vascular resistance (vasodi-
lation). Therapeutic Effects: Suppression of
arrhythmias.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability. Slowly and variably ab-
sorbed from the GI tract (35-65%).
Distribution: Distributed to and accumulates
slowly in body tissues. Reaches high levels in fat,
muscle, liver, lungs, and spleen. Crosses the pla-
centa and enters breast milk.

Protein Binding: 96% bound to plasma
proteins.

Metabolism and Excretion: Metabolized by
the liver, excreted into bile. Minimal renal ex-
cretion. One metabolite has antiarrhythmic ac-
tivity.

Half-life: 13-107 days.

TIME/ACTION PROFILE (suppression of
ventricular arrhythmias)

ROUTE ONSET PEAK DURATION
PO 2-3 days 3-7 hr wks—mos
(up to 2-3
mos)
v 2 hr 3-7 hr unknown

Contraindications/Precautions
Contraindicated in: Patients with cardiogenic
shock; Severe sinus node dysfunction; 2nd- and
3rd-degree AV block; Bradycardia (has caused
syncope unless a pacemaker is in place) ; Hyper-
sensitivity to amiodarone or iodine; OB: Can
cause fetal hypo- or hyperthyroidism; Lactation:
Enters breast milk and can cause harm to the
neonate; use an alternative to breast milk; Pedi:
Safety not established; products containing ben-
zyl alcohol should not be used in neonates.

Use Cautiously in: History of CHF; Thyroid dis-
orders; Corneal refractive laser surgery; Severe
pulmonary or liver disease; Geri: Appears on
Beers list. Potential to affect QT interval and
cause torsades de pointes. Initiate therapy at the
low end of the dosing range due to decreased
hepatic, renal, or cardiac function; comorbid
disease; or other drug therapy.

Adverse Reactions/Side Effects

CNS: confusional states, disorientation, halluci-
nations, dizziness, fatigue, malaise, headache,
insomnia. EENT: corneal microdeposits, ab-
normal sense of smell, dry eyes, optic neuritis,
optic neuropathy, photophobia. Resp: ADULT RES-
PIRATORY DISTRESS SYNDROME (ARDS), PULMONARY FIBRO-
SIS, PULMONARY TOXICITY. CV: CHF, WORSENING OF AR-
RHYTHMIAS, bradycardia, hypotension. GI: LIVER
FUNCTION ABNORMALITIES, anorexia, constipation,
nausea, vomiting, abdominal pain, abnormal
sense of taste. GU: decreased libido, epididymi-
tis. Derm: TOXIC EPIDERMAL NECROLYSIS (rare), pho-
tosensitivity, blue discoloration. Endo: hypothy-
roidism, hyperthyroidism. Neuro: ataxia,
involuntary movement, paresthesia, peripheral
neuropathy, poor coordination, tremor.

Interactions

Drug-Drug: Increased risk of QT prolonga-
tions with fluoroquinolones, macrolides,
and azole antifungals (undertake concurrent
use with caution). T blood levels and may lead
to toxicity from digoxin (| dose of digoxin by
50%). 1 blood levels and may lead to toxicity
from other class I antiarrhythmics (quini-
dine, procainamide, mexiletine, lidocaine,
or flecainide— | doses of other drugs by
30-50%). T blood levels of cyclosporine,
dextromethorphan, methotrexate, pheny-
toin, and theophylline. Phenytoin | amio-
darone blood levels. 7 activity of warfarin (|
dose of warfarin by 33-50%). 1 risk of brady-
arrhythmias, sinus arrest, or AV heart block with
beta blockers or calcium channel block-
ers. Cholestyramine may | amiodarone
blood levels. Cimetidine and ritonavir |
amiodarone blood levels. Risk of myocardial
depressionis T byvolatile anesthetics.
Drug-Natural Products: St. John’s wort in-
duces enzymes that metabolize amiodar-
one; may |, levels and effectiveness. Avoid
concurrent use.

Drug-Food: Grapefruit juice inhibits en-
zymes in the GI tract that metabolize amiodar-
oneresultingin T levels and risk of toxicity;
avoid concurrent use.

Route/Dosage

Ventricular Arrhythmias

PO (Adults): 800—1600-mg/day in 1-2 doses
for 1-3 wk, then 600-800 mg/day in 1-2 doses
for 1 mo, then 400 mg/day maintenance dose.
PO (Children): 10 mg/kg/day (800 mg/1.72
m¥day) for 10 days or until response or adverse
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reaction occurs, then 5 mg/kg/day (400 mg/
1.72 m¥/day) for several weeks, then decreased
to 2.5 mg/kg/day (200 mg/1.72 m*/day) or low-
est effective maintenance dose.

IV (Adults): 150 mg over 10 min, followed by
360 mg over the next 6 hr and then 540 mg over
the next 18 hr. Continue infusion at 0.5 mg/min
until oral therapy is initiated. If arrhythmia re-
curs, a small loading infusion of 150 mg over 10
min should be given; in addition, the rate of the
maintenance infusion may be increased. Con-
version to initial oral therapy—If duration of
IV infusion was <1 wk, oral dose should be
800—1600 mg/day; if IV infusion was 1-3 wk,
oral dose should be 600-800 mg/day; if IV infu-
sion was >3 wk, oral dose should be 400 mg/
day. ACLS guidelines for pulseless VFib/
VIach—300 mg IV push, may repeat once after
3-5 min with 150 mg IV push (maximum cu-
mulative dose 2.2 g/24 hr; unlabeled).

IV: Intraosseous (Children and infants):
PALS guidelines for pulseless VFib/VIach 5
mg/kg as a bolus; perfusion tachycardia—5
mg/kg loading dose over 20—60 min (maximum
of 15 mg/kg/day; unlabeled).

Supraventricular Tachycardia

PO (Adults): 600-800 mg/day for 1 wk or un-
til desired response occurs or side effects devel-
op, then decrease to 400 mg/day for 3 wk, then
maintenance dose of 200-400 mg/day.

PO (Children): 10 mg/kg/day (800 mg/1.72
m?day) for 10 days or until response or side ef-
fects occur, then 5 mg/kg/day (400 mg/1.72 m¥/
day) for several weeks, then decreased to 2.5
mg/kg/day (200 mg/1.72 m¥/day) or lowest ef-
fective maintenance dose.

Availability (generic available)

Tablets: 200 mg, 400 mg. Cost: 200 mg
$235.39/60. Injection: 50 mg/ml in 3-, 9-, and
18-ml vials. Cost: 50 mg $1057.13/10 ampules.

NURSING IMPLICATIONS

Assessment

o Monitor ECG continuously during IV therapy
or initiation of oral therapy. Monitor heart
rate and rhythm throughout therapy; PR pro-
longation, slight QRS widening, T-wave am-
plitude reduction with T-wave widening and
bifurcation, and U waves may occur. QT pro-
longation may be associated with worsening
of arrhythmias and should be monitored

closely during IV therapy. Report bradycardia

or increase in arrhythmias promptly; patients
receiving IV therapy may require slowing
rate, discontinuing infusion, or inserting a
temporary pacemaker.

Assess for signs of pulmonary toxicity (rales/
crackles, decreased breath sounds, pleuritic
friction rub, fatigue, dyspnea, cough, wheez-
ing, pleuritic pain, fever, hemoptysis, hypox-
ia). Chest x-ray and pulmonary function tests
are recommended before therapy. Monitor
chest x-ray every 3—6 mo during therapy to
detect diffuse interstitial changes or alveolar
infiltrates. Bronchoscopy or gallium radionu-
clide scan may also be used for diagnosis.
Usually reversible after withdrawal, but fatali-
ties have occurred.

IV: Assess for signs and symptoms of ARDS
throughout therapy. Report dyspnea, tachy-
pnea, or rales/crackles promptly. Bilateral,
diffuse pulmonary infiltrates are seen on
chest x-ray.

Monitor blood pressure frequently. Hypoten-
sion usually occurs during first several hours
of therapy and is related to rate of infusion. If
hypotension occurs, slow rate.

PO: Assess for neurotoxicity (ataxia, proxi-
mal muscle weakness, tingling or numbness
in fingers or toes, uncontrolled movements,
tremors); common during initial therapy, but
may occur within 1 wk to several months of
initiation of therapy and may persist for more
than 1 yr after withdrawal. Dose reduction is
recommended. Assist patient during ambula-
tion to prevent falls.

Ophthalmic exams should be performed be-
fore and regularly during therapy and when-
ever visual changes (photophobia, halos
around lights, decreased acuity) occur. May
cause permanent loss of vision.

Assess for signs of thyroid dysfunction, espe-
cially during initial therapy. Lethargy; weight
gain; edema of the hands, feet, and periorbi-
tal region; and cool, pale skin suggest hypo-
thyroidism and may require decrease in dose
or discontinuation of therapy and thyroid
supplementation. Tachycardia; weight loss;
nervousness; sensitivity to heat; insomnia;
and warm, flushed, moist skin suggest hyper-
thyroidism and may require discontinuation
of therapy and treatment with antithyroid
agents.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Lab Test Considerations: Monitor liver
and thyroid functions before and periodically
throughout therapy. Drug effects persist long
after discontinuation. Thyroid function ab-
normalities are common, but clinical thyroid
dysfunction is uncommon.

Monitor AST, ALT, and alkaline phosphatase
at regular intervals during therapy, especially
in patients receiving high maintenance dose.
If liver function studies are 3 times normal or
double in patients with elevated baseline lev-
els or if hepatomegaly occurs, dose should be
reduced.

May cause asymptomatic elevations in ANA ti-
ter concentrations.

Potential Nursing Diagnoses
Decreased cardiac output (Indications)
Impaired gas exchange (Side Effects)

Implementation

High Alert: 1V vasoactive medications are
inherently dangerous; fatalities have oc-
curred from medication errors involving am-
iodarone. Before administering, have second
practitioner check original order, dose cal-
culations, and infusion pump settings. Pa-
tients should be hospitalized and monitored
closely during IV therapy and initiation of oral
therapy. IV therapy should be administered
only by physicians experienced in treating
life-threatening arrhythmias. Do not confuse
amiodarone with inamrinone, formerly
called amrinone.

Hypokalemia and hypomagnesemia may de-
crease effectiveness or cause additional ar-
rhythmias; correct before therapy.

Monitor closely when converting from IV to
oral therapy, especially in geriatric patients.
PO: May be administered with meals and in
divided doses if G intolerance occurs or if
daily dose exceeds 1000 mg.
IV Administration

IV: Administer via volumetric pump; drop
size may be reduced, causing altered dosing
with drop counter infusion sets.

Administer through an in-line filter.
Infusions exceeding 2 hr must be adminis-
tered in glass or polyolefin bottles to prevent
adsorption. However, polyvinyl chloride
(PVC) tubing must be used during adminis-
tration because concentrations and infusion
rate recommendations have been based on
PVC tubing.

Direct IV: Diluent: Administer undiluted.
May also be diluted in 20-30 ml of D5W or
0.9% NaCl. Concentration: 50 mg/ml.
Rate: Administer IV push.

Intermittent Infusion: Diluent: Dilute
150 mg of amiodarone in 100 ml of D5W. In-
fusion stable for 2 hr in PVC bag. Concen-
tration: 1.5 mg/ml. Rate: Infuse over 10
min. Do not administer IV push.
Continuous Infusion: Diluent: Dilute 900
mg (18 ml) of amiodarone in 500 ml of D5W.
Infusion stable for 24 hr in glass or polyolefin
bottle. Concentration: Solution above: 1.8
mg/ml. Concentration may range from 1-6
mg/ml (concentrations >2 mg/ml must be
administered via central venous catheter).
Rate: Infuse at a rate of 1 mg/min for the first
6 hr, then decrease infusion rate to 0.5 mg/
min and continue until oral therapy initiated.
Y-Site Compatibility: amikacin, amphoter-
icin B, atracurium, atropine, bumetanide,
calcium chloride, calcium gluconate, caspo-
fungin, ceftizoxime, ceftriaxone, cefuroxime,
ciprofloxacin, clindamycin, daptomycin, dex-
medetomidine, diltiazem, dobutamine, dop-
amine, doxycycline, epinephrine, eptifiba-
tide, erythromycin lactobionate, esmolol,
famotidine, fenoldopam, fentanyl, flucona-
zole, gentamicin, granisetron, insulin, iso-
proterenol, labetalol, lepirudin, lidocaine, li-
nezolid, lorazepam, methylprednisolone,
metronidazole, midazolam, milrinone, mor-
phine, nesiritide, nitroglycerin, norepineph-
rine, palonosetron, penicillin G potassium,
phenylephrine, potassium chloride, procain-
amide, quinupristin/dalfopristin, rifampin,
tacrolimus, tirofiban, tobramycin, vancomy-
cin, vasopressin, vecuronium, voriconazole.
Y-Site Incompatibility: aminophylline, bi-
valirudin, ceftazidime, digoxin, ertapenem,
heparin, imipenem-cilastatin, levofloxacin,
micafungin, piperacillin/tazobactam, potassi-
um phosphates, sodium bicarbonate.
Additive Incompatibility: aminophylline,
heparin, sodium bicarbonate.

Patient/Family Teaching

Instruct patient to take amiodarone as direct-
ed. Patient should read the Medication
Guide prior to first dose and with each Rx re-
fill. If a dose is missed, do not take at all. Con-
sult health care professional if more than two
doses are missed.

Advise patient to avoid drinking grapefruit
juice during therapy.
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o Inform patient that side effects may not ap-
pear until several days, weeks, or years after
initiation of therapy and may persist for sever-
al months after withdrawal.

o Teach patients to monitor pulse daily and re-
port abnormalities.

o Advise patients that photosensitivity reactions
may occur through window glass, thin cloth-
ing, and sunscreens. Protective clothing and
sunblock are recommended during and for 4
months after therapy. If photosensitivity oc-
curs, dosage reduction may be useful.

o Inform patients that bluish discoloration of
the face, neck, and arms is a possible side ef-
fect of this drug after prolonged use. This is
usually reversible and will fade over several
months. Notify health care professional if this
occurs.

o Instruct male patients to notify health care
professional if signs of epididymitis (pain and
swelling in scrotum) occur. May require re-
duction in dose.

o Instruct patient to notify health care profes-
sional of medication regimen before treat-
ment or surgery.

o Emphasize the importance of follow-up
exams, including chest x-ray and pulmonary
function tests every 3—6 mo and ophthalmic
exams after 6 mo of therapy, and then an-
nually.

Evaluation/Desired Outcomes

o Cessation of life-threatening ventricular ar-
rhythmias. Adverse effects may take up to 4
months to resolve.

amitriptyline
(a-mee-trip-ti-leen)
+Apo-Amitriptyline, Elavil, «Le-
vate, «Novotriptyn

Classification

Therapeutic: antidepressants
Pharmacologic: tricyclic antidepressants

Pregnancy Category C

Indications

Depression. Unlabeled uses: Anxiety, insom-
nia, treatment-resistant depression. Chronic
pain syndromes (i.e., fibromyalgia, neuropathic
pain/chronic pain, headache, low back pain).

Action

Potentiates the effect of serotonin and norepi-
nephrine in the CNS. Has significant anticholin-
ergic properties. Therapeutic Effects: Antide-
pressant action.

Pharmacokinetics

Absorption: Well absorbed from the GI tract.
Distribution: Widely distributed.

Protein Binding: 95% bound to plasma
proteins.

Metabolism and Excretion: Extensively me-
tabolized by the liver. Some metabolites have an-
tidepressant activity. Undergoes enterohepatic
recirculation and secretion into gastric juices.
Probably crosses the placenta and enters breast
milk.

Half-life: 10-50 hr.

TIME/ACTION PROFILE (antidepressant
effect)

ROUTE ONSET PEAK DURATION

PO 2-3 wk (up 2-6 wk days—wks
to 30 days)

M 2-3 wk 2-6 wk days—wks

Contraindications/Precautions
Contraindicated in: Angle-closure glaucoma,
Known history of QTc prolongation, recent MI,
heart failure.

Use Cautiously in: May 1 risk of suicide at-
tempt/ideation especially during dose early
treatment or dose adjustment; risk may be
greater in children or adolescents; Patients with
pre-existing cardiovascular disease; Prostatic
hyperplasia (increased risk of urinary reten-
tion); History of seizures (threshold may be | );
0B: Use only if clearly needed and maternal
benefits outweigh risk to fetus Lactation: May
cause sedation in infant; Pedi: Safety not estab-
lished in children <12 yr; Geri: Appears on
Beers list. Geriatric patients are at increased
risk of adverse reactions including falls secon-
dary to sedative and anticholinergic effects.

Adverse Reactions/Side Effects

CNS: lethargy, sedation. EENT: blurred vision,
dry eyes, dry mouth. CV: ARRHYTHMIAS, hypoten-
sion, ECG changes. GI: constipation, hepatitis,
paralytic ileus, increased appetite, weight gain.
GU: urinary retention, |, libido. Derm: photo-
sensitivity. Endo: changes in blood glucose, gy-
necomastia. Hemat: blood dyscrasias.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions
Drug-Drug: Amitriptyline is metabolized in the
liver by the cytochrome P450 2D6 enzyme, and
its action may be affected by drugs that compete
for metabolism by this enzyme, including other
antidepressants, phenothiazines, carbam-
azepine, class 1C antiarrhythmics including
propafenone, and flecainide; when these
drugs are used concurrently with amitriptyline,
dosage | of one or the other or both may be
necessary. Concurrent use of other drugs that
inhibit the activity of the enzyme, including cim-
etidine, quinidine, amiodarone, and rito-
navir, may resultin 1 effects of amitriptyline.
May cause hypotension, tachycardia, and poten-
tially fatal reactions when used with MAQ in-
hibitors (avoid concurrent use—discontinue
2wk before starting amitriptyline) . Concurrent
use with SSRI antidepressants may result in

1 toxicity and should be avoided (fluoxetine
should be stopped 5 wk before starting amitrip-
tyline). Concurrent use with clonidine may re-
sultin hypertensive crisis and should be avoid-
ed. Concurrent use with levodopa may result in
delayed or | absorption of levodopa or hyper-
tension. Blood levels and effects may be |, by
rifamycins (rifampin, rifapentine, and rifa-
butin). Concurrent use with moxifloxacin |
risk of adverse cardiovascular reactions. |
CNS depression with other CNS depressants
including alcohol, antihistamines, cloni-
dine, opioids, and sedative/hypnotics. Bar-
biturates may alter blood levels and effects.
Adrenergic and anticholinergic side effects
maybe T with other agents having anticholin-
ergic properties. Phenothiazines or oral
contraceptives T levels and may cause toxici-
ty. Nicotine may | metabolism and alter
effects.
Drug-Natural Products: St. John’s wort may
decrease serum concentrations and efficacy.
Concomitant use of kava kava, valerian, or
chamomile can increase CNS depression. In-
creased anticholinergic effects with jimson
weed and scopolia.

Route/Dosage

PO (Adults): 75 mg/day in divided doses; may
be increased up to 150 mg/day or 50—-100 mg at
bedtime, may increase by 25-50 mgup to 150
mg (in hospitalized patients, may initiate with
100 mg/day, increasing total daily dose up to
300 mg).

PO (Geriatric Patients and Adolescents):
10 mg tid and 20 mg at bedtime or 25 mg at bed-

time initially, slowly increased to 100 mg/day as
asingle bedtime dose or divided doses.

Availability (generic available)

Tablets: 10 mg, 25 mg, 50 mg, 75 mg, 100 mg,
150 mg. Cost: Generic—10 mg $13.32/100,
25 mg $12.22/100, 50 mg $14.20/100, 75 mg
$12.21/100, 100 mg $12.21/100, 150 mg
$24.42/100. Syrup: 10 mg/5 ml.

NURSING IMPLICATIONS

Assessment

o Obtain weight and BMI initially and periodi-
cally throughout treatment.

o Assess fasting glucose and cholesterol levels
in overweight/obese individuals.

o Monitor blood pressure and pulse before and
during initial therapy. Notify physician or oth-
er health care professional of decreases in
blood pressure (10-20 mm Hg) or sudden
increase in pulse rate. Patients taking high
doses or with a history of cardiovascular dis-
ease should have ECG monitored before and
periodically during therapy.

o Depression: Monitor mental status (orien-
tation, mood behavior) frequently. Assess for
suicidal tendencies, especially during early
therapy. Restrict amount of drug available to
patient.

o Pain: Assess intensity, quality, and location of
pain periodically during therapy. May require
several weeks for effects to be seen. Use pain
scale to monitor effectiveness of medication.
Assess for sexual dysfunction (decreased libi-
do; erectile dysfunction). Geri: Geriatric pa-
tients started on amitriptyline may be at an in-
creased risk for falls; start with low dose and
monitor closely. Assess for anticholinergic ef-
fects (weakness and sedation).

o Lab Test Considerations: Assess leuko-
cyte and differential blood counts, liver func-
tion, and serum glucose before and periodi-
cally during therapy. May causean T serum
bilirubin and alkaline phosphatase. May
cause bone marrow depression. Serum glu-
cosemaybe 7 or |.

Potential Nursing Diagnoses
Ineffective coping (Indications)
Chronic pain (Indications)

Risk for injury (Side Effects)

Implementation
o Do not confuse Elavil (amitriptyline) with
Oruvail (ketoprofen).
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o Dose increases should be made at bedtime
because of sedation. Dose titration is a slow
process; may take weeks to months. May give
entire dose at bedtime. Sedative effect may be
apparent before antidepressant effect is not-
ed. May require tapering to avoid withdrawal
effects.

o PO: Administer medication with or immedi-
ately after a meal to minimize gastric upset.
Tablet may be crushed and given with food or
fluids.

Patient/Family Teaching

e Instruct patient to take medication exactly as
directed. If a dose is missed, take as soon as
possible unless almost time for next dose; if
regimen is a single dose at bedtime, do not
take in the morning because of side effects.
Advise patient that drug effects may not be no-
ticed for at least 2 wk. Abrupt discontinuation
may cause nausea, vomiting, diarrhea, head-
ache, trouble sleeping with vivid dreams, and
irritability.

May cause drowsiness and blurred vision.
Caution patient to avoid driving and other ac-
tivities requiring alertness until response to
drug is known.

Orthostatic hypotension, sedation, and confu-
sion are common during early therapy, espe-
cially in geriatric patients. Protect patient
from falls and advise patient to make position
changes slowly. Institute fall precautions. Ad-
vise patient to make position changes slowly.
Refer as appropriate for nutrition/weight
management and medical management.
Advise patient to avoid alcohol or other CNS
depressant drugs during and for 3—7 days af-
ter therapy has been discontinued.

Instruct patient to notify health care profes-
sional if urinary retention, dry mouth, or con-
stipation persists. Sugarless candy or gum
may diminish dry mouth, and an increase in
fluid intake or bulk may prevent constipation.
If symptoms persist, dose reduction or dis-
continuation may be necessary. Consult
health care professional if dry mouth persists
for >2 wk.

Caution patient to use sunscreen and protec-
tive clothing to prevent photosensitivity reac-
tions. Alert patient that medication may turn
urine blue-green in color.

o Inform patient of need to monitor dietary in-
take. Increase in appetite may lead to unde-
sired weight gain.

o Advise patient to notify health care profes-
sional if pregnancy is planned or suspected
or if breastfeeding.

o Advise patient to notify health care profes-

sional of medication regimen before treat-

ment or surgery. Medication should be dis-
continued as long as possible before surgery.

Therapy for depression is usually prolonged

and should be continued for at least 3 months

to prevent relapse. Emphasize the importance
of follow-up exams to monitor effectiveness,
side effects, and improve coping skills. Advise
patient and family that treatment is not a cure
and symptoms can recur after discontinua-
tion of medication. Refer patient to local sup-
portgroup.

Evaluation/Desired Qutcomes

o Increased sense of well-being.

o Renewed interest in surroundings.

o Increased appetite.

o Improved energy level.

o Improved sleep.

o Decrease in chronic pain symptoms.

o Full therapeutic effects may be seen 2—6 wk
after initiating therapy.

|
amlodipine (am-loe-di-peen)
Norvasc

Classification

Therapeutic: antihypertensives
Pharmacologic: calcium channel blockers

Pregnancy Category C

Indications

Alone or with other agents in the management of
hypertension, angina pectoris, and vasospastic
(Prinzmetal’s) angina.

Action

Inhibits the transport of calcium into myocardi-
al and vascular smooth muscle cells, resulting in
inhibition of excitation-contraction coupling
and subsequent contraction. Therapeutic Ef-
fects: Systemic vasodilation resulting in de-
creased blood pressure. Coronary vasodilation
resulting in decreased frequency and severity of
attacks of angina.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.




Copyright © 2008 by F.A. Davis

152  amlodipine

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration (64—90%).

Distribution: Probably crosses the placenta.
Protein Binding: 95-98%.

Metabolism and Excretion: Mostly metabo-
lized by the liver.

Half-life: 3050 hr (] in geriatric patients
and patients with hepatic impairment).

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION

PO unknown 6-9 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Blood
pressure <90 mm Hg.

Use Cautiously in: Severe hepatic impairment
(dosage reduction recommended); Aortic ste-
nosis; History of CHF; OB, Lactation, Pedi: Safety
not established; Geri: Dose reduction recom-
mended; increased risk of hypotension.

Adverse Reactions/Side Effects

CNS: headache, dizziness, fatigue. CV: periph-
eral edema, angina, bradycardia, hypotension,
palpitations. GI: gingival hyperplasia, nausea.
Derm: flushing.

Interactions

Drug-Drug: Additive hypotension may occur
when used concurrently with fentanyl, other
antihypertensives, nitrates, acute ingestion
of alcohol, or quinidine. Antihypertensive ef-
fectsmaybe |, by concurrent use of nonster-
oidal anti-inflammatory agents. May 1

risk of neurotoxicity with lithium.

Drug-Food: Grapefruit juice 1 serum levels
and effect.

Route/Dosage

PO (Adults): 5-10 mg once daily; antihyper-
tensive in fragile or small patients or patients
already receiving other antihypertensives—
initiate at 2.5 mg/day, increase as required/to-
lerated (up to 10 mg/day) as an antihyperten-
sive therapy with 2.5 mg/day in patients with he-
patic insufficiency.

PO (Geriatric Patients): Antihypertensive—
Initiate therapy at 2.5 mg/day, increase as re-
quired/tolerated (up to 10 mg/day); antiangi-
nal—initiate therapy at 5 mg/day, increase as
required/tolerated (up to 10 mg/day).

Hepatic Impairment

PO (Adults):  Antibypertensive—Initiate
therapy at 2.5 mg/day, increase as required/to-
lerated (up to 10 mg/day) ; antianginal—ini-
tiate therapy at 5 mg/day, increase as required/
tolerated (up to 10 mg/day).

Availability (generic available)

Tablets: 2.5 mg, 5 mg, 10 mg. Cost:
Generic—2.5 mg $99.97/90, 5 mg $105.97/
90, 10 mg $135.96/90. In combination
with: atorvastatin (Caduet), benazepril (Lo-
trel), olmesartan (Azor), and valsartan (Ex-
forge). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure and pulse before
therapy, during dose titration, and periodi-
cally during therapy. Monitor ECG periodical-
ly during prolonged therapy.

o Monitor intake and output ratios and daily
weight. Assess for signs of CHF (peripheral
edema, rales/crackles, dyspnea, weight gain,
jugular venous distention).

o Angina: Assess location, duration, intensity,
and precipitating factors of patient’s anginal
pain.

o Lab Test Considerations: Total serum
calcium concentrations are not affected by
calcium channel blockers.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)
Acute pain (Indications)

Implementation
o PO: May be administered without regard to
meals.

Patient/Family Teaching

o Advise patient to take medication as directed,
even if feeling well. Take missed doses as
soon as possible unless almost time for next
dose; do not double doses. May need to be
discontinued gradually.

o Advise patient to avoid large amounts (68
glasses of grapefruit juice/day) during
therapy.

o Instruct patient on correct technique for
monitoring pulse. Instruct patient to contact
health care professional if heart rate is <50
bpm.

o Caution patient to change positions slowly to
minimize orthostatic hypotension.
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e May cause drowsiness or dizziness. Advise e Decrease in frequency and severity of anginal n

patient to avoid driving or other activities re-
quiring alertness until response to the medi-
cation is known.

o Instruct patient on importance of maintaining
good dental hygiene and seeing dentist fre-
quently for teeth cleaning to prevent ten-
derness, bleeding, and gingival hyperplasia
(gum enlargement).

o Instruct patient to avoid concurrent use of al-
cohol or OTC medications, especially cold
preparations, without consulting health care
professional.

o Advise patient to notify health care profes-
sional if irregular heartbeats, dyspnea, swell-
ing of hands and feet, pronounced dizziness,
nausea, constipation, or hypotension occurs
or if headache is severe or persistent.

o Caution patient to wear protective clothing

and use sunscreen to prevent photosensitivity

reactions.

Advise patient to inform health care profes-

sional of medication regimen before treat-

ment or surgery.

e Angina: Instruct patient on concurrent ni-
trate or beta-blocker therapy to continue tak-
ing both medications as directed and to use
SL nitroglycerin as needed for anginal
attacks.

o Advise patient to contact health care profes-

sional if chest pain does not improve or wors-

ens after therapy, if it occurs with diaphore-
sis, if shortness of breath occurs, or if severe,
persistent headache occurs.

Caution patient to discuss exercise restric-

tions with health care professional before

exertion.

Hypertension: Encourage patient to comply

with other interventions for hypertension

(weight reduction, low-sodium diet, smoking

cessation, moderation of alcohol consump-

tion, regular exercise, and stress manage-
ment). Medication controls but does not cure
hypertension.

Instruct patient and family in proper tech-

nique for monitoring blood pressure. Advise

patient to take blood pressure weekly and to
report significant changes to health care pro-
fessional.

Evaluation/Desired Qutcomes
o Decrease in blood pressure.

attacks.

o Decrease in need for nitrate therapy.

o Increase in activity tolerance and sense of
well-being.

amoxicillin (a-mox-i-sil-in)
Amoxil, #+Apo-Amoxi, DisperMox,
«Novamoxin, «Nu-Amoxi, Tri-
mox, Wymox

Classification

Therapeutic: anti-infectives, antiulcer

agents
Pharmacologic: aminopenicillins

Pregnancy Category B

Indications

Treatment of: Skin and skin structure infections,
Otitis media, Sinusitis, Respiratory infections,
Genitourinary infections. Endocarditis prophy-
laxis. Postexposure inhalational anthrax pro-
phylaxis. Management of ulcer disease due to
Helicobacter pylori. Unlabeled uses: Lyme
disease in children <8 years.

Action

Binds to bacterial cell wall, causing cell death.
Therapeutic Effects: Bactericidal action;
spectrum is broader than penicillins. Spec-
trum: Active against: Streptococci, Pneumococ-
ci, Enterococci, Haemophilus influenzae,
Escherichia coli, Proteus mirabilis, Neisseria
meningitidis, Neisseria gonorrhoeae,
Shigella, Chlamydia trachomatis, Salmonella,
Borrelia burgdorferi, H. pylori.

Pharmacokinetics

Absorption: Well absorbed from duodenum
(75-90%) . More resistant to acid inactivation
than other penicillins.

Distribution: Diffuses readily into most body
tissues and fluids. CSF penetration increased
when meninges are inflamed. Crosses placenta;
enters breast milk in small amounts.
Metabolism and Excretion: 70% excreted
unchanged in the urine; 30% metabolized by the
liver.

Half-life: Neonates: 3.7 hr; Infants and Chil-
dren: 1-2 hr; Adults: 0.7-1.4 hr.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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TIME/ACTION PROFILE (blood levels)
ROUTE ONSET PEAK DURATION
PO 30 min 1-2 hr 8-12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to peni-
cillins; Tablets for oral suspension (Disper-
Mox) contain aspartame; avoid in patients with
phenylketonuria.

Use Cautiously in: Severe renal insufficiency
(! doseif CCr <30 ml/min); Infectious mono-
nucleosis, acute lymphocytic leukemia, or cyto-
megalovirus infection (1 risk of rash); Patients
with a history of cephalosporin allergy; OB, Lac-
tation: Has been used safely in pregnant and
breastfeeding women.

Adverse Reactions/Side Effects

CNS: se1zures (high doses). GI: PSEUDOMEMBRANOUS
cous, diarrhea, nausea, vomiting, elevated liver
enzymes. Derm: rashes, urticaria. Hemat:
blood dyscrasias. Misc: allergic reactions in-
cluding ANAPHYLAXIS, SERUM SICKNESS, superinfection.

Interactions

Drug-Drug: Probenecid | renal excretion
and 1 blood levels of amoxicillin—therapy
may be combined for this purpose. May T ef-
fect of warfarin. May | effectiveness of oral
contraceptives. Allopurinol may 1 fre-
quency of rash.

Route/Dosage

Most Infections

PO (Adults): 250—-500 mg q 8 hr or 500-875
mg q 12 hr (not to exceed 2—3 g/day).

PO (Children >3 mo): 25-50 mg/kg/dayin
divided doses q 8 hr or 25-50 mg/kg/day indi-
vidual doses q 12 hr. Acute otitis media due to
highly resistant strains of S. pneumoniae:
80-90 mg/kg/day divided q 12 hr. Postexpo-
sure inhalational anthrax prophylaxis: <40
kg: 45 mg/kg/day in divided doses q 8 hr; >40
kg: 500 mg q 8 hr.

PO (Infants <3 mo and neonates): 2030
mg/kg/day in divided doses q 12 hr.

H. Pylori

PO (Adults): Triple therapy—1000 mg amox-
icillin twice daily with lansoprazole 30 mg twice
daily and clarithromycin 500 mg twice daily for
14 days or 1000 mg amoxicillin twice daily with
omeprazole 20 mg twice daily and clarithromy-
cin 500 mg twice daily for 14 days or amoxicillin
1000 mg twice daily with esomeprazole 40 mg
daily and clarithromycin 500 mg twice daily for

10 days. Dual therapy—1000 mg amoxicillin
three times daily with lansoprazole 30 mg three
times daily for 14 days.

Endocarditis Prophylaxis

PO (Adults): 2 g 1 hr prior to procedure.

PO (Children): 50 mg/kg 1 hr prior to proce-
dure (not to exceed adult dose).

Gonorrhea

PO (Adults and Children >40 kg): single 3 g
dose.

PO (Children >2 yr and <40 kg): 50 mg/kg
with probenecid 25 mg/kg as a single dose.

Renal Impairment
PO (Adults CCr 10-30 ml/min): 250-500
mgq 12 hr.

Renal Impairment
PO (Adults CCr <10 ml/min): 250-500 mg q
24hr.

Availahility (generic available)
Chewable tablets (cherry, banana,
peppermint flavors): 125 mg, 200 mg, 250
mg, 400 mg. Cost: Generic—125 mg $17.13/
30, 200 mg $16.99/20, 250 mg $13.99/30, 400
mg $16.36/30. Tablets: 500 mg, 875 mg. Cost:
Generic—500 mg $12.80/21, 875 mg $24.99/
30. Capsules: 250 mg, 500 mg. Cost:
Generic—250 mg $7.99/30, 500 mg $7.99/30.
Suspension (pediatric drops) (bubblegum
flavor): 50 mg/mlin 30-ml bottles. Cost: Gern-
eric—$7.99/30 ml. Suspension (strawberry
[125 mg/5 ml] and bubblegum [200 mg/5
ml, 250 mg/5 ml, 400 mg/5 ml] flavors):
125 mg/5 ml, 200 mg/5 ml, 250 mg/5 ml, 400
mg/5 ml. Cost: Generic—125 mg/5 ml
$11.25/100 ml, 200 mg/5 ml $16.92/100 ml,
250 mg/5 ml $7.99/150 ml, 400 mg/5 ml
$17.47/100 ml. Tablets for oral suspension
(strawberry): 200 mg, 400 mg. In combina-
tion with: clarithromycin and lansoprazole in
acompliance package (Prevpac). See Appendix
B.

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs; appearance
of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

o Obtain a history before initiating therapy to
determine previous use of and reactions to
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.
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Observe for signs and symptoms of anaphy-
laxis (rash, pruritus, laryngeal edema,
wheezing). Notify the physician or other
health care professional immediately if these
occur.

Obtain specimens for culture and sensitivity
prior to therapy. First dose may be given be-
fore receiving results.

Monitor bowel function. Diarrhea, abdomi-
nal cramping, fever, and bloody stools should
be reported to health care professional
promptly as a sign of pseudomembranous co-
litis. May begin up to several weeks following
cessation of therapy.

Lab Test Considerations: May cause |
serum alkaline phosphatase, LDH, AST, and
ALT concentrations.

May cause false-positive direct Coombs’ test
result.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

PO: Administer around the clock. May be giv-
en without regard to meals or with meals to
decrease GI side effects. Capsule contents
may be emptied and swallowed with liquids.
Chewable tablets should be crushed or
chewed before swallowing with liquids.
Shake oral suspension before administering.
Suspension may be given straight or mixed in
formula, milk, fruit juice, water, or ginger
ale. Administer immediately after mixing. Dis-
card refrigerated reconstituted suspension
after 10 days.

Mix each fablet for oral suspension (Dis-
perMox) in 2 tsp of water. Patient should
drink entire mixture, rinse container with a
small amount of water and drink to make
sure entire dose is taken. Do not chew or
swallow tablet. Tablets will not dissolve in
mouth. Use only water to dissolve tablets, oth-
er liquids are not recommended. Store tab-
lets at room temperature.

Patient/Family Teaching

Instruct patients to take medication around
the clock and to finish the drug completely as
directed, even if feeling better. Advise patients
that sharing of this medication may be dan-
gerous.

o Review use and preparation of tablets for
oral suspension (DisperMox).

o Instruct female patients taking oral contra-
ceptives to use an alternate or additional non-
hormonal method of contraception during
therapy with amoxicillin and until next men-
strual period.

o Advise patient to report the signs of superin-
fection (furry overgrowth on the tongue, vagi-
nal itching or discharge, loose or foul-smell-
ing stools) and allergy.

o Instruct patient to notify health care profes-

sional immediately if diarrhea, abdominal

cramping, fever, or bloody stools occur and
not to treat with antidiarrheals without con-
sulting health care professionals.

Instruct the patient to notify health care pro-

fessional if symptoms do notimprove.

o Teach patients with a history of rheumatic
heart disease or valve replacement the impor-
tance of using antimicrobial prophylaxis be-
fore invasive medical or dental procedures.

o Pedi: Teach parents or caregivers to calculate
and measure doses accurately. Reinforce im-
portance of using measuring device supplied
by pharmacy or with product, not household
items.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

o Endocarditis prophylaxis.

o Eradication of H. pylori with resolution of ul-
cer symptoms.

amoxicillin/clavulanate
(a-mox-i-sill-in/klav-yoo-lan-ate)
Augmentin, Augmentin ES, Aug-
mentin XR, «Clavulin

Classification

Therapeutic: anti-infectives

Pharmacologic: aminopenicillins/beta lac-
tamase inhibitors

Pregnancy Category B

Indications
Treatment of a variety of infections including:
Skin and skin structure infections, Otitis media,

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Sinusitis, Respiratory tract infections, Genitouri-
nary tract infections.

Action

Binds to bacterial cell wall, causing cell death;
spectrum of amoxicillin is broader than penicil-
lin. Clavulanate resists action of beta-lactamase,
an enzyme produced by bacteria that is capable
of inactivating some penicillins. Therapeutic
Effects: Bactericidal action against susceptible
bacteria. Spectrum: Active against: Streptococ-
ci, Pneumococci, Enterococci, Haemophilus
influenzae, Escherichia coli, Proteus mirabi-
lis, Neisseria meningitidis, Neisseria gonor-
rhoeae, S. aureus, Klebsiella pneumoniae,
Shigella, Salmonella, Moraxella catarrbalis.

Pharmacokinetics

Absorption: Well absorbed from the duode-
num (75-90%). More resistant to acid inactiva-
tion than other penicillins.

Distribution: Diffuses readily into most body
tissues and fluids. Does not readily enter brain/
CSF; CSF penetration is increased in the pres-
ence of inflamed meninges. Crosses the placen-
ta and enters breast milk in small amounts.
Metabolism and Excretion: 70% excreted
unchanged in the urine; 30% metabolized by the
liver.

Half-life: 1-1.3 hr.

TIME/ACTION PROFILE (peak blood levels)

ROUTE ONSET PEAK DURATION

PO 30 min 1-2 hr 8—12 hrhr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to peni-
cillins; Hypersensitivity to clavulanate; Suspen-
sion and chewable tablets contain aspartame
and should be avoided in phenylketonurics; His-
tory of amoxicillin/clavulanate-associated cho-
lestatic jaundice.

Use Cautiously in: Severe renal insufficiency
(dose reduction necessary); Infectious mono-
nucleosis (increased incidence of rash); Hepat-
ic impairment (dose cautiously, monitor liver
function).

Adverse Reactions/Side Effects

CNS: se1ZuRes (high doses). GI: PSEUDOMEMBRANOUS
coums, diarrhea, hepatic dysfunction, nausea,
vomiting. GU: vaginal candidiasis. Derm:
rashes, urticaria. Hemat: blood dyscrasias.
Misc: allergic reactions including ANAPHYLAXIS
and SERUM SICKNESS, superinfection.

Interactions

Drug-Drug: Probenecid | renal excretion
and T blood levels of amoxicillin—therapy
may be combined for this purpose. May potenti-
ate the effect of warfarin. Concurrent allopur-
inol therapy 1 risk of rash. May decrease the
effectiveness of hormonal contraceptives.
Drug-Food: Clavulanate absorption is de-
creased by a high fat meal.

Route/Dosage

Most Infections (Dosing based on
amoxicillin component)

PO (Adults and Children >40 kg): 250 mg q
8hror500mgq 12 hr.

Serious Infections and Respiratory Tract
Infections

PO (Adults and Children >40 kg): 875 mg q
12 hr or 500 mg q 8 hr; Acute bacterial sinus-
itis—2000 mg q 12 hr for 10 days as extended
release (XR) product; Community-acquired
pneumonia—2000 mg every 12 hr for 7-10
days as extended release (XR) product.

Recurrent/persistent acute otitis media
due to Multidrug-resistant S. pneumo-
nia, H. influenzae, or M. catarrhalis

PO (Children <40 kg): 80-90 mg/kg/day in
divided doses q 12 hr for 10 days (as ES formu-
lation only).

Renal Impairment

PO (Adults): CCr 10-30 ml/min—250-500
mg q 12 hr (do notuse 875 mg tablet); CCr <10
mil/min—250-500 mg q 24 hr.

Otitis Media, Sinusitis, Lower Respira-
tory Tract Infections, Serious Infections
PO (Children >3 mo): 200 mg/5 ml or 400
mg/5 mi suspension—45 mg/kg/day divided q
12 hr; 125 mg/5 mi or 250 mg/5 ml suspen-
sion—40 mg/kg/day divided q 8 hr.

Less Serious Infections

PO (Children =3 mo): 200 mg/5 ml or 400
mg/5 ml suspension—25 mg/kg/day divided q
12 hr or 20 mg/kg/day divided q 8 hr (as 125
mg/5 ml or 250 mg/5 ml suspension).

PO (Children <3 mo): 15 mg/kg q 12 hr (125
mg/ml suspension recommended).

Availability (generic available)

Tablets: 250 mg amoxicillin with 125 mg cla-
vulanate, 500 mg amoxicillin with 125 mg clavu-
lanate, 875 mg amoxicillin with 125 mg clavula-
nate. Cost: Generic—250 mg $97.19/30, 500
mg $45.99/20, 875 mg $83.99/20. Chewable
tablets (125 mg and 250 mg are lemon-
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lime flavor; 200 mg and 400 mg are cher-
ry-banana flavor): 125 mg amoxicillin with
31.25 mg clavulanate, 200 mg amoxicillin with
28.5 mg clavulanate, 250 mg amoxicillin with
62.5 mg clavulanate, 400 mg amoxicillin with
57 mg clavulanate. Cost: Generic—125 mg
$39.88/30, 200 mg $36.90/20, 250 mg $76.06/
30,400 mg $63.79/20. Extended-release
tablets (scored): 1000 mg amoxicillin with
62.5 mg clavulanate. Cost: 1000 mg $101.53/
28. Suspension (125 mg/5 ml and 250 mg/
5 ml are orange flavor; 200 mg/5 ml, 400
mg/5 ml and 600 mg/5 ml are orange-
raspberry flavor): 125 mg amoxicillin with
31.25 mg clavulanate/5 ml, 200 mg amoxicillin
with 28.5 mg clavulanate/5 ml, 250 mg amoxi-
cillin with 62.5 mg clavulanate/5 ml, 400 mg
amoxicillin with 57 mg clavulanate/5 ml, 600
mg amoxicillin with 42.9 mg clavulanate/5 ml
(ES formulation) . Cost: Generic—125 mg
$27.11/100 ml, 200 mg $40.85/100 ml, 250 mg
$51.77/100 ml, 400 mg $69.21/100 ml, 600 mg
$35.99/75 ml.

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs; appearance
of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

o Obtain a history before initiating therapy to
determine previous use of and reactions to
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Observe for signs and symptoms of anaphy-
laxis (rash, pruritus, laryngeal edema,
wheezing). Notify the physician or other
health care professional immediately if these
occur.

o Obtain specimens for culture and sensitivity
prior to therapy. First dose may be given be-
fore receiving results.

e Monitor bowel function. Diarrhea, abdomi-
nal cramping, fever, and bloody stools should
be reported to health care professional
promptly as a sign of pseudomembranous co-
litis. May begin up to several weeks following
cessation of therapy.

o Lab Test Considerations: May cause |
serum alkaline phosphatase, LDH, AST, and
ALT concentrations. Elderly men and patients

receiving prolonged treatment are at | risk
for hepatic dysfunction.

e May cause false-positive direct Coombs’ test
result.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Administer around the clock. Administer
at the start of a meal to enhance absorption
and to decrease GI side effects. Do not admin-
ister with high fat meals; clavulanate absorp-
tion is decreased. XR tablet is scored and can
be broken for ease of administration. Capsule
contents may be emptied and swallowed with
liquids. Chewable tablets should be crushed
or chewed before swallowing with liquids.
Shake oral suspension before administering.
Refrigerated reconstituted suspension should
be discarded after 10 days.

o Two 250-mg tablets are not bioequivalent to
one 500-mg tablet; 250-mg tablets and 250-
mg chewable tablets are also not interchange-
able. Two 500-mg tablets are not inter-
changeable with one 1000-mg XR tablet;
amounts of clavulanic acid and durations of
action are different. Augmentin ES-600 (600
mg/5-ml) does not contain the same amount
of clavulanic acid as any of the other Augmen-
tin suspensions. Suspensions are not inter-
changeable.

e Pedi: Do not administer 250-mg chewable
tablets to children <40 kg due to clavulanate
content. Children <3 months should receive
the 125-mg/5-ml oral solution.

Patient/Family Teaching

o Instruct patients to take medication around
the clock and to finish the drug completely as
directed, even if feeling better. Advise patients
that sharing of this medication may be dan-
gerous.

o Instruct female patients taking oral contra-
ceptives to use an alternate or additional
method of contraception during therapy and
until next menstrual period.

o Advise patient to report the signs of superin-
fection (furry overgrowth on the tongue, vagi-
nal itching or discharge, loose or foul-smell-
ing stools) and allergy.

o Instruct patient to notify health care profes-
sional immediately if diarrhea, abdominal

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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cramping, fever, or bloody stools occur and
not to treat with antidiarrheals without con-
sulting health care professionals.

o Instruct the patient to notify health care pro-
fessional if symptoms do not improve or if
nausea or diarrhea persists when drug is ad-
ministered with food.

o Pedi: Teach parents or caregivers to calculate
and measure doses accurately. Reinforce im-
portance of using measuring device supplied
by pharmacy or with product, not household
items.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

amphetamine mixtures
(am-fet-a-meen)
Amphetamine Salt, Adderall,
Adderall XR

Classification
Therapeutic: central nervous system stim-
ulants

Schedule 1l
Pregnancy Category C

Indications
Narcolepsy. ADHD.

Action

Causes release of norepinephrine from nerve
endings. Pharmacologic effects are: CNS and
respiratory stimulation, Vasoconstriction, My-
driasis (pupillary dilation). Therapeutic Ef-
fects: Increased motor activity, mental alert-
ness, and decreased fatigue in narcoleptic
patients. Increased attention span in ADHD.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Widely distributed in body tis-
sues, with high concentrations in the brain and
GSF. Crosses placenta and enters breast milk.
Metabolism and Excretion: Some metabo-
lism by the liver. Urinary excretion is pH-depen-
dent. Alkaline urine promotes reabsorption and
prolongs action.

Half-life: Children 612 yrs: 9—11 hr; Adults:
1013 hr (depends on urine pH).

TIME/ACTION PROFILE (CNS stimulation)

ROUTE ONSET PEAK DURATION
PO tablet: 0.5-1 tablet: 3 hr 4-6 hr
hr capsule: 7
hr

Contraindications/Precautions
Contraindicated in: Hyperexcitable states in-
cluding hyperthyroidism; Psychotic personali-
ties; Suicidal or homicidal tendencies; Chemical
dependence; Glaucoma; Structural cardiac ab-
normalities (may increase the risk of sudden
death); OB, Pedi: Potentially embryotoxic.

Use Cautiously in: Cardiovascular disease
(sudden death has occurred in children with
structural cardiac abnormalities or other seri-
ous heart problems); History of substance
abuse (misuse may result in serious cardiovas-
cular events/sudden death); Hypertension; Dia-
betes mellitus; Tourette’s syndrome (may exac-
erbate tics); Geri: Geriatric or debilitated
patients may be more susceptible to side effects.

Adverse Reactions/Side Effects

CNS: hyperactivity, insomnia, irritability, rest-
lessness, tremor, dizziness, headache. CV: pal-
pitations, tachycardia, cardiomyopathy (in-
creased with prolonged use, high doses),
hypertension, hypotension. GI: anorexia, con-
stipation, cramps, diarrhea, dry mouth, metallic
taste, nausea, vomiting. GU: erectile dysfunc-
tion, increased libido. Derm: urticaria. Endo:
growth inhibition (with long term use in chil-
dren). Misc: psychological dependence.

Interactions
Drug-Drug: Use with MAO inhibitors or
meperidine can result in hypertensive crisis.

1 adrenergic effects with other adrenergics
or thyroid preparations. Drugs that alka-
linize urine (sodium bicarbonate, acet-
azolamide) | excretion, 1 effects. Drugs
that acidify urine (ammonium chloride,
large doses of ascorbic acid) 1 excretion, |
effects. 1 risk of hypertension and bradycardia
with betablockers. 1 risk of arrhythmias
with digoxin. Tricyclic antidepressants may

1 effect of amphetamine but may 1 risk of ar-
rhythmias, hypertension, or hyperpyrexia.
Drug-Natural Products: Use with St. John’s
wort may increase serious side effects
(avoid concurrent use).

Drug-Food: Foods that alkalinize the
urine (fruitjuices) can 7 effect of amphet-
amine.
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Route/Dosage
Dose is expressed in total amphetamine content
(amphetamine + dextroamphetamine).

Narcolepsy

PO (Adults and Children >12 yr): 10-60
mg/day in divided doses; start with 10 mg/day,
increase by 10 mg/day at weekly intervals. Sus-
tained-release capsules can be given once daily,
tablets every 8—12 hr.

PO (Children 6-12 yr): 5 mg once daily; may
increase by 5 mg/day at weekly intervals to a
maximum of 60 mg/day.

ADHD

PO (Children >6 yr): 5 mg/day 1-2 times dai-
ly; increase daily dose by 5 mg at weekly inter-
vals. Sustained-release capsules can be given
once daily, tablets every 8—12 hr. If starting
therapy with extended release capsules, start
with 10 mg once daily and increase by 10 mg/
day at weekly intervals (up to 40 mg/day).

PO (Adults): 20 mg/day initially (as extended-
release product).

PO (Children 3-5 yr): 2.5 mg/day in the
morning; increase daily dose by 2.5 mg at week-
lyintervals not to exceed 40 mg/day.

Availability (generic available)

Amount is expressed in total amphetamine con-
tent (amphetamine + dextroamphetamine.
Tablets: 5 mg, 7.5 mg, 10 mg, 12.5 mg, 15 mg,
20 mg, 30 mg. Extended-release capsules: 5
mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg.

NURSING IMPLICATIONS

Assessment

e Monitor blood pressure, pulse, and respira-
tion before and periodically during therapy.

o May produce a false sense of euphoria and
well-being. Provide frequent rest periods and
observe patient for rebound depression after
the effects of the medication have worn off.

o Has high dependence and abuse potential.
Tolerance to medication occurs rapidly; do
notincrease dose.

o ADHD: Monitor weight biweekly and inform
physician of significant loss. Pedi: Monitor
height periodically in children; inform physi-
cian of growth inhibition.

o Assess attention span, impulse control, motor
and vocal tics, and interactions with others in
children with ADHDs.

o Narcolepsy: Observe and document fre-
quency of narcoleptic episodes.

o Lab Test Considerations: May interfere
with urinary steroid determinations.

e Maycause | plasma corticosteroid concen-
trations; greatest in evening.

Potential Nursing Diagnoses
Disturbed thought process (Side Effects)

Implementation

o PO: Use the lowest effective dose.

o May be taken without regard to food.

o Extended-release capsules may be swallowed
whole or opened and sprinkled on apple-
sauce; swallow contents without chewing. Ap-
plesauce should be swallowed immediately,
do not store. Do not divide contents of cap-
sule; entire contents of capsule should be
taken.

o ADHD: Pedi: When symptoms are controlled,
dose reduction or interruption of therapy
may be possible during summer months or
may be given on each of the 5 school days,
with medication-free weekends and holidays.

Patient/Family Teaching

o Instruct patient to take medication at least 6

hr before bedtime to avoid sleep distur-

bances. Missed doses should be taken as
soon as remembered up to 6 hr before bed-
time. With extended release capsule, avoid af-
ternoon doses to prevent insomnia. Do not
double doses. Advise patient and parents to
read the Medication Guide prior to starting
therapy and with each Rx refill. Instruct pa-
tient not to alter dose without consulting phy-
sician. Abrupt cessation of high doses may
cause extreme fatigue and mental depression.

Inform patient that the effects of drug-in-

duced dry mouth can be minimized by rinsing

frequently with water or chewing sugarless
gum or candies.

o Advise patient to limit caffeine intake.

May impair judgment. Advise patient to use

caution when driving or during other activi-

ties requiring alertness.

o Inform patient that periodic holidays from the
drug may be used to assess progress and de-
crease dependence. Pedi: Children should be
given a drug-free holiday each year to reass-
ess symptoms and treatment. Doses will
change as children age due to pharmacoki-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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netic changes such as slower hepatic metab-
olism.

o Advise patient to notify physician if ner-
vousness, restlessness, insomnia, dizziness,
anorexia, or dry mouth becomes severe.

Pedi: If reduced appetite and weight loss are a
problem, advise parents to provide high calo-
rie meals when drug levels are low (at break-

fast and or bedtime).

Evaluation/Desired Outcomes
o Improved attention span.
o Decrease in narcoleptic symptoms.

amphotericin B
deoxycholate
(am-foe-ter-i-sin)
+Fungizone

amphotericin B cholesteryl
sulfate

Amphotec

amphotericin B lipid
complex

Abelcet

amphotericin B liposome
AmBisome

Classification
Therapeutic: antifungals

Pregnancy Category B

Indications

IV: Treatment of progressive, potentially fatal
fungal infections. The cholesteryl sulfate, lipid
complex, and liposome formulations should be
considered for patients who are intolerant (e.g.,
renal dysfunction) or refractory to amphoteri-
cin B dexycholate. Amphotericin B liposome:
Management of suspected fungal infections in
febrile neutropenic patients: Treatment of vis-
ceral leishmaniasis, Treatment of crytococcal
meningitis in HIV patients.

Action

Binds to fungal cell membrane, allowing leak-
age of cellular contents. Toxicity (especially
acute infusion reactions and nephrotoxicity) is
less with lipid formulations. Therapeutic Ef-
fects: Can be fungistatic or fungicidal (depends
on concentration achieved and susceptibility of
organism). Spectrum: Active against: Aspergil-
losis, Blastomycosis, Candidiasis, Coccidioido-
mycosis, Cryptococcosis, Histoplasmosis, Leish-

maniasis (liposomal formulation only),
Mucormycosis.

Pharmacokinetics

Absorption: Not absorbed orally.
Distribution: Extensively distributed to body
tissues and fluids. Poor penetration into CSF.
Metabolism and Excretion: Elimination is
very prolonged. Detectable in urine up to 7 wk
after discontinuation.

Half-life: Biphasic—initial phase, 24—48 hr;
terminal phase, 15 days. Cholesteryl sulfate—
28 hr. Lipid complex—174 hr. Liposomal—
100-153 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION
v rapid end of in- 24 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lacta-
tion: Potential for distribution into breast milk
and toxicity in infant; discontinue nursing.

Use Cautiously in: Renal impairment or elec-
trolyte abnormalities; Patients receiving concur-
rent leukocyte transfusions (increased risk of
pulmonary toxicity); OB: Has been used safely.

Adverse Reactions/Side Effects

CNS: anxiety, confusion, headache, insomnia.
Resp: dyspnea, hypoxia, wheezing. CV: chest
pain, hypotension, tachycardia, edema, hyper-
tension. GI: diarrhea, hyperbilirubinemia, liver
enzyme elevation, nausea, vomiting, abdominal
pain. GU: nephrotoxicity, hematuria. F and E:
hyperglycemia, hypocalcemia, hypokalemia, hy-
pomagnesemia. Hemat: anemia, leukopenia,
thrombocytopenia. Derm: pruritis, rashes. Lo-
cal: phlebitis. MS: arthralgia, myalgia. Misc: Hy-
PERSENSITIVITY REACTIONS, chills, fever, acute infu-
sion reactions.

Interactions
Drug-Drug: Increased risk of renal toxicity,
bronchospasm, and hypotension with antineo-
plastics. Concurrent use with corticosteroids
1 risk of hypokalemia. Concurrent use with zi-
dovudine may increase the risk of myelotoxici-
ty and nephrotoxicity. Combined use with flucy-
tosine T antifungal activity but may 7 the risk
of toxicity from flucytosine. Combined use with
azole antifungals may induce fungal resis-
tance. Increased risk of nephrotoxicity with oth-
er nephrotoxic agents such as aminoglyco-
sides, cyclosporine, or tacrolimus.
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Hypokalemia from amphotericin 1 the risk of
digoxin toxicity. Hypokalemia may enhance the
curariform effects of neuromuscular block-
ing agents.

Route/Dosage
Specific dosage and duration of therapy depend
on nature of infection being treated.

Amphotericin Deoxycholate

IV (Adults): Give test dose of 1 mg. If test dose
tolerated, initiate therapy with 0.25 mg/kg/day
(doses up to 1.5 mg/kg/day may be used, de-
pending on type of infection) (alternate-day
dosing may also be used); Bladder irriga-
tion—TInstill 50 mcg/ml solution into bladder
daily for 5-10 days.

IV (Infants and Children): Give test dose of
0.1 mg/kg (maximum dose 1 mg) or may
administer initial dose of 0.25—1 mg/kg/day
over 6 hr (without test dose) (some infections
may require 1.5 mg/kg/day; alternate-day dos-
ing may be used).

IT (Adults): 25-300 mcg q48—72 hr, | to
500 mcg—1 mg as tolerated (maximum total
dose = 15mg).

IT (Children): 25-100 mcg q 4872 hr; 1 to
500 mcg as tolerated.

Amphotericin B Cholesteryl Sulfate
(Amphotec)

IV (Adults and Children): 3—4 mg/kg q 24 hr
(no test dose needed).

Amphotericin B Lipid Complex (Abelcet)

IV (Adults and Children): 5 mg/kg q 24 hr
(no test dose needed).

Amphotericin B Liposome (AmBisome)

IV (Adults and Children): Empiric thera-
py—3 mg/kg q 24 hr; Documented infec-
tions—3-5 mg/kg q 24 hr; Visceral leishman-
iasis (immunocompetent patients)—3 mg/
kg q 24 hr on days 1-5, then 3 mg/kg q 24 hr on
days 14 and 21; Visceral leishmaniasis (im-
munosuppressed patients)—4 mg/kg q 24 hr
on days 1-5, then 4 mg/kg q 24 hr on days 10,
17, 24, 31, and 38; Cryptococcal meningitis in
HIV patients—6 mg/kg q 24 hr.

Availability

Amphotericin Deoxycholate
Powder for injection: 50 mg/vial.

Amphotericin B Cholesteryl Sulfate
Powder for injection: 50 mg/vial, 100 mg/
vial.

Amphotericin B Lipid Complex
Suspension for injection: 100 mg/20-ml vial.

Amphotericin B Liposome
Powder for injection: 50 mg/vial.

NURSING IMPLICATIONS

Assessment

o Monitor patient closely during test dose and

the first 1-2 hr of each dose for fever, chills,

headache, anorexia, nausea, or vomiting.

Premedicating with antipyretics, corticoste-

roids, antihistamines, meperidine, and an-

tiemetics may decrease these reactions. Fe-
brile reaction usually subsides within 4 hr
after the infusion is completed.

Assess injection site frequently for thrombo-

phlebitis or leakage. Drug is very irritating to

tissues.

o Monitor vital signs every 15 min during test
dose and every 30 min for 2—4 hr after ad-
ministration. Meperidine and dantrolene
have been used to prevent and treat rigors.
Assess respiratory status (lung sounds, dysp-
nea) daily. Notify physician of changes. If res-
piratory distress occurs, discontinue infusion
immediately; anaphylaxis may occur. Equip-
ment for cardiopulmonary resuscitation
should be readily available.

e Monitor intake and output and weigh daily.
Adequate hydration (2000—3000 ml/day)
and maintaining sodium balance may mini-
mize nephrotoxicity.

o Lab Test Considerations: Monitor CBC,
BUN and serum creatinine, and potassium
and magnesium levels daily. If BUN and se-
rum creatinine T significantly, may need to
discontinue or consider switching to choles-
teryl sulfate, lipid complex, or liposomal for-
mulation.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation

e Do not confuse amphotericin B cholesteryl
sulfate (Amphotec) with amphotericin deoxy-
cholate, amphotericin B lipid complex (Abel-
cet), or amphotericin B liposome (AmBi-
some); they are not interchangeable.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o This drug should be administered IV only to methazine, propofol, propranolol, prota-

hospitalized patients or those under close su-
pervision. Diagnosis should be confirmed be-
fore administration.

mine, quinupristin/dalfopristin, sodium bi-
carbonate, tigecycline, tirofiban, tobramycin,
trimethoprim/sulfamethoxazole, vancomy-

cin, vasopressin, verapamil, voriconazole.
o Solution Incompatibility: LR injection, sa-
line solutions.

Amphotericin B Cholesteryl Sulfate

Amphotericin B Deoxycholate
IV Administration

o Testdose: Diluent: Reconstitute 50-mg vial
with 10 ml of sterile water for injection to

achieve a concentration of 5 mg/ml. Recon-
stituted vial stable for 24 hr at room tempera-
ture or 1 wkif refrigerated. Further dilute
with 500 ml of D5W. May be diluted in 250 ml
of D5W if being administered via a central ve-
nous catheter. Protect infusion from light. In-
fusion stable for 24 hr at room temperature
or 2 days if refrigerated. To obtain test dose,
withdraw 1 mg (10 ml) from 500 ml infusion
and further dilute with D5W to a total volume
of 20 ml. Concentration: 0.05 mg/ml.
Rate: Infuse over 10—30 min to determine
patient tolerance. Pedi: Infuse over 30—60
min.

Intermittent Infusion: Diluent: Reconsti-
tute and dilute 50-mg vial as per the direc-
tions above. Concentration: Final concen-
tration of infusion should not exceed 0.1 mg/
ml for peripheral infusion or 0.25 mg/ml for
central line administration. Raze: Infuse
slowly over 46 hr.

Y-Site Compatibility: amiodarone, diltiaz-
em, hydromorphone, lorazepam, tacrolimus.
Y-Site Incompatibility: acyclovir, amika-
cin, ampicillin, ampicillin/sulbactam, anidu-
lafungin, atropine, aztreonam, bivalirudin,
bumetanide, calcium chloride, calcium glu-
conate, caspofungin, cefepime, ceftizoxime,
chloramphenicol, cimetidine, clindamycin,
daptomycin, dexamethasone sodium phos-
phate, diazepam, digoxin, diphenhydramine,
dobutamine, dopamine, doxycycline, erta-
penem, erythromycin, esmolol, famotidine,
fenoldopam, filgrastim, fluconazole, ganci-
clovir, gentamicin, granisetron, haloperidol,
hydralazine, hydrocortisone sodium succi-
nate, hydroxyzine, isoproterenol, ketorolac,
labetalol, lansoprazole, levofloxacin, lido-
caine, linezolid, meperidine, meropenem,
methylprednisolone sodium succinate, meto-
clopramide, metoprolol, metronidazole, mi-
dazolam, morphine, nafcillin, nitroprusside,
norepinephrine, ondansetron, palonosetron,
pantoprazole, penicillin G potassium, phenyl-
ephrine, phenytoin, piperacillin/tazobactam,
potassium chloride, prochlorperazine, pro-

IV Administration

o TestDose: Diluent: Reconstitute 50-mg vial

with 10 ml and 100-mg vial with 20 ml of ster-
ile water for injection to achieve a concentra-
tion of 5 mg/ml. Reconstituted vials are stable
for 24 hr if refrigerated. Further dilute with
D5W to achieve concentration below. Do not
use other diluents. Infusion stable for 24 hr if
refrigerated. Protect from light. To obtain test
dose, withdraw 10 ml from final preparation.
Concentration: Final concentration of in-
fusion should be approximately 0.6 mg/ml
(range 0.16—0.83 mg/ml). Rate: Infuse over
15-30 min.

Intermittent Infusion: Diluent: Prepare
infusion according to directions above. Coz-
centration: Final concentration of infusion
should be approximately 0.6 mg/ml (range
0.16-0.83 mg/ml). Rate: Infuse at a rate of 1
mg/kg/hr. If patient tolerates infusion without
adverse reactions, infusion time may be
shortened to a minimum of 2 hr. If reactions
occur or patient cannot tolerate volume, infu-
sion time may be extended. Rapid infusions
may cause hypotension, hypokalemia, ar-
rhythmias, and shock.

Y-Site Compatibility: acyclovir, aminophyl-
line, cefoxitin, ceftizoxime, clindamycin,
dexamethasone sodium phosphate, fentanyl,
furosemide, ganciclovir, granisetron, hydro-
cortisone, lorazepam, methylprednisolone,
nitroglycerin, trimethoprim/sulfamethox-
azole.

Y-Site Incompatibility: amikacin, ampicil-
lin, ampicillin/sulbactam, aztreonam, calci-
um chloride, calcium gluconate, cefazolin,
cefepime, ceftazidime, ceftriaxone, cimeti-
dine, cisatracurium, cyclosporine, diazepam,
digoxin, diphenhydramine, dobutamine,
dopamine, droperidol, enalaprilat, esmolol,
famotidine, fluconazole, gentamicin, halo-
peridol, heparin, hydromorphone, hydroxy-
zine, imipenem/cilastatin, labetalol, lido-
caine, magnesium sulfate, meperidine,
metoclopramide, metoprolol, metronidazole,
midazolam, morphine, ondansetron, pheny-
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toin, piperacillin/tazobactam, potassium
chloride, prochlorperazine, promethazine,
propranolol, ranitidine, sodium bicarbonate,
ticarcillin-clavulanate, tobramycin, vancomy-
cin, vecuronium, verapamil.

o Solution Incompatibility: saline solutions.

Amphotericin B Lipid Complex
IV Administration

o Intermittent Infusion: Diluent: Shake
vial gently until yellow sediment at bottom has
dissolved. Withdraw dose from required
number of vials with 18-gauge needle. Re-
place needle from syringe filled with ampho-
tericin B lipid complex with 5-micron filter
needle. Each filter needle may be used to fil-
ter the contents of no more than 4 vials. Insert
filter needle of syringe into IV bag of D5W and
empty contents of syringe into bag. Protect
from light. Infusion is stable for 6 hr at room
temperature or 48 hr if refrigerated. Con-
centration: Final concentration of infusion
should be 1 mg/ml; a concentration of 2 mg/
ml can be used for pediatric patients or pa-
tients who cannot tolerate large volumes of
fluid. Rate: Do not use an in-line filter. In-
fuse at a rate of 2.5 mg/kg/hr via infusion
pump. If infusion exceeds 2 hr, mix contents
by shaking infusion bag every 2 hr. If admin-
istering through an existing line, flush line
with D5W before infusion or use a separate
line.

o Y-Site Compatibility: anidulafungin, erta-
penem.

o Y-Site Incompatibility: daptomycin, tigecy-
cline, tirofiban.

o Solution Incompatibility: saline solutions.

Amphotericin B Liposome
IV Administration

o Intermittent Infusion: Diluent: Reconsti-
tute each 50-mg vial with 12 ml of sterile wa-
ter for injection to achieve concentration of 4
mg/ml. Immediately shake vial vigorously for
atleast 30 seconds until all particulate matter
is completely dispersed. Reconstituted vials
are stable for 24 hr if refrigerated. Withdraw
appropriate volume for dilution into a sy-
ringe. Attach the 5-micron filter to the syringe
and inject syringe contents into an appropri-
ate volume of D5W. Infusion should be ad-
ministered within 6 hr of dilution. Concen-

tration: Final concentration of infusion
should be 1-2 mg/ml; a lower concentration
(0.2—0.5 mg/ml) may be used for infants and
small children. Rate: Infuse over 2 hr. Infu-
sion time may be shortened to 1 hr if patient
tolerates infusion without any adverse reac-
tions. If discomfort occurs during infusion,
duration of infusion may be increased. May
be administered through an in-line filter with
pore diameter of at least 1 micron. If admin-
istering through an existing line, flush line
with D5W before infusion or use a separate
line.

Y-Site Compatibility: acyclovir, anidula-
fungin, atropine, azithromycin, bumetanide,
cefazolin, cefoxitin, ceftizoxime, ceftriaxone,
cefuroxime, cimetidine, clindamycin, dapto-
mycin, dexamethasone sodium phosphate,
diphenhydramine, enalaprilat, epinephrine,
ertapenem, esmolol, famotidine, fenoldo-
pam, fentanyl, furosemide, haloperidol, hep-
arin, hydrocortisone sodium succinate, hy-
dromorphone, isoproterenol, ketorolac,
lidocaine, linezolid, methylprednisolone so-
dium succinate, metoprolol, milrinone, ni-
troglycerin, nitroprusside, palonosetron,
pantoprazole, phenylephrine, piperacillin/ta-
zobactam, potassium chloride, procain-
amide, ranitidine, tacrolimus, ticarcillin/cla-
vulanate, trimethoprim/sulfamethoxazole,
voriconazole.

Y-Site Incompatibility: amikacin, ampicil-
lin, ampicillin/sulbactam, aztreonam, calci-
um chloride, calcium gluconate, caspofun-
gin, cefepime, cefotaxime, ceftazidime,
ciprofloxacin, cyclosporine, diazepam, di-
goxin, diltiazem, dobutamine, dolasetron,
dopamine, doxycycline, droperidol, erythro-
mycin, gentamicin, hydroxyzine, imipenem/
cilastatin, labetalol, lorazepam, magnesium
sulfate, meperidine, meropenem, metoclo-
pramide, metronidazole, midazolam, mor-
phine, nicardipine, ondansetron, phenytoin,
potassium phosphate, prochlorperazine,
promethazine, propranolol, quinupristin/
dalfopristin, sodium bicarbonate, tobramy-
cin, vancomycin, verapamil.

Solution Incompatibility: Do not dilute or
admix with saline solutions, other medica-
tions, or solutions containing a bacteriostatic
agent.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching

o Explain need for long duration of IV or topi-
cal therapy.

o IV: Inform patient of potential side effects
and discomfort at IV site. Advise patient to no-
tify health care professional if side effects
occur.

o Home Care Issue: Instruct family or care-
giver on dilution, rate, and administration of
drug and proper care of IV equipment.

Evaluation/Desired Outcomes

o Resolution of signs and symptoms of infec-
tion. Several weeks to months of therapy may
be required to prevent relapse.

|
ampicillin (am-pi-sil-in)
«Ampicin, «Apo-Ampi, Marcillin,
+Nu-Ampi, «Novo-Ampicillin,
Omnipen, Penbritin, Principen,
Polycillin, Totacillin
Classification

Therapeutic: anti-infectives
Pharmacologic: aminopenicillins

Pregnancy Category B

Indications

Treatment of the following infections: Skin and
skin structure infections, Soft-tissue infections,
Otitis media, Sinusitis, Respiratory infections,
Genitourinary infections, Meningitis, Septice-
mia. Endocarditis prophylaxis. Unlabeled
uses: Prevention of infection in certain high-
risk patients undergoing cesarean section.

Action

Binds to bacterial cell wall, resulting in cell
death. Therapeutic Effects: Bactericidal ac-
tion; spectrum is broader than penicillin. Spec-
trum: Active against: Streptococci, nonpenicilli-
nase-producing staphylococci, Listeria,
Pneumococci, Enterococci, Haemophilus in-
fluenzae, Escherichia coli, Enterobacter,
Klebsiella, Proteus mirabilis, Neisseria men-
ingitidis, N. gonorrhoeae, Shigella, Salmonel-
la.

Pharmacokinetics

Absorption: Moderately absorbed from the
duodenum (30-50%).

Distribution: Diffuses readily into body tissues
and fluids. CSF penetration is increased in the
presence of inflamed meninges. Crosses the pla-
centa; enters breast milk in small amounts.

Metabolism and Excretion: Variably metabo-
lized by the liver (12-50%). Renal excretion is
variable (25—-60% after oral dosing; 50—-85%
after IM administration).

Half-life: Neonates: 1.7—4 hr; Children and
Adults: 1-1.5 hr (increased in renal impair-
ment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 1.5-2 hr 4-6 hr

M rapid 1 hr 4-6 hr

v rapid end of in- 46 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to peni-
cillins.

Use Cautiously in: Severe renal insufficiency
(dosage reduction required if CCr <10 ml/
min); Infectious mononucleosis, acute lympho-
cytic leukemia or cytomegalovirus infection (in-
creased incidence of rash); Patients allergic to
cephalosporins; OB: Has been used during
pregnancy; Lactation: Is distributed into breast
milk. Can cause rash, diarrhea, and sensitiza-
tion in the infant.

Adverse Reactions/Side Effects

CNS: se1zures (high doses). GI: PSEUDOMEMBRANOUS
coLITs, diarrhea, nausea, vomiting. Derm:
rashes, urticaria. Hemat: blood dyscrasias.
Misc: allergic reactions including ANAPHYLAXIS
and SERUM SICKNESS, superinfection.

Interactions

Drug-Drug: Probenecid decreases renal ex-
cretion and increases blood levels of ampicil-
lin—therapy may be combined for this pur-
pose. Large doses may increase the risk of
bleeding with warfarin. Incidence of rash in-
creases with concurrent allopurinol therapy.
May decrease the effectiveness of oral hormon-
al contraceptives.

Route/Dosage

Respiratory and Soft-Tissue Infections

PO (Adults and Children >20 kg): 250—500
mgqo6hr.

PO (Children <20 kg): 50-100 mg/kg/day in
divided doses q 68 hr (not to exceed 2—3 g/
day).

IM, IV (Adults and Children >40 kg): 500
mgto 3 g q6 hr (not to exceed 14 g/day).
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IM, IV (Children <40 kg): 100-200 mg/ke/
day in divided doses q 68 hr (not to exceed 12
g/day).

Bacterial Meningitis Caused by H. influen-
zae, Streptococcus pneumoniae, Group B
streptococcus or N. meningitidis or Septi-
cemia

IM, IV (Adults): 500 mgto 3 gq 6 hr (notto
exceed 14 g/day).

IM, IV (Children >1 mo): 200-400 mg/kg/
day in divided doses q 6 hr (not to exceed 12 g/
day).

IM, IV (Neonates <7 days): 200 mg/kg/day
divided q 8 hr.

IM, IV (Neonates >7 days): 300 mg/kg/day
divided q 6 hr.

GI/GU Infections Other Than N. gonorrhoeae
PO (Adults and Children >20 kg): 250-500
mg q 6 hr (larger doses for more serious/
chronic infections).

PO (Children <20 kg): 50—100 mg/kg/day in
divided doses q 6 hr.

N. gonorrhoeae

PO (Adults): 3 g with 1 g probenecid.

IM, IV (Adults and Children >40 kg): 500
mgq6hr.

IM, IV (Children <40 kg): 100-200 mg/kg/
dayin divided doses q 68 hr.

Urethritis Caused by N. gonorrhoeae in Men
IM, IV (Adults and Children >40 kg): 500
mg, repeated 8—12 hr later; additional doses
may be necessary for more complicated infec-
tions (prostatitis, epididymitis).

Prevention of Bacterial Endocarditis

IM, IV (Adults): 2 g 30 min before procedure
(gentamicin may be added for high-risk pa-
tients); additional 1 g may be given 6 hr later for
high-risk patients.

IM, IV (Children): 50 mg/kg (not to exceed 2
¢) 30 min before procedure (gentamicin may
be added for high-risk patients); additional 25
mg/kg may be given 6 hr later for high-risk pa-
tients.

Renal Impairment

(Adults and Children): CCr <10 ml/min—In-
crease dosing interval to q 12 hr.

Availability
Capsules: 250 mg, 500 mg. Suspension
(wild cherry flavor): 125 mg/5 ml, 250 mg/5

ml. Powder for injection: 125 mg, 250 mg,
500 mg®, 1¢g,2g,10g.

NURSING IMPLICATIONS

Assessment

o Assess patient for infection (vital signs,
wound appearance, sputum, urine, stool, and
WBC) at beginning of and throughout
therapy.

o Obtain a history before initiating therapy to
determine previous use and reactions to pen-
icillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Obtain specimens for culture and sensitivity
before therapy. First dose may be given be-
fore receiving results.

o Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing). Discontinue the drug and notify
the physician or other health care profession-
al immediately if these occur. Keep epineph-
rine, an antihistamine, and resuscitation
equipment close by in the event of an anaphy-
lactic reaction.

o Assess skin for “ampicillin rash,” a nonal-
lergic, dull red, macular or maculopapular,
mildly pruritic rash.

o Lab Test Considerations: May cause in-
creased AST and ALT.

o May cause transient decreases in estradiol,
total conjugated estriol, estriol-glucuronide,
or conjugated estrone in pregnant women.

o May cause a false-positive direct Coombs’ test
result.

o May cause a false-positive urinary glucose.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

e Do not confuse with omnipen with imipenem.

o Reserve IM or IV route for moderately severe
or severe infections or patients unable to take
oral medication. Change to PO as soon as
possible.

o PO: Administer around the clock on an emp-
ty stomach at least 1 hr before or 2 hr after
meals with a full glass of water. Capsules may
be opened and mixed with water. Reconsti-
tuted oral suspensions retain potency for 7
days at room temperature and 14 days if re-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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frigerated. Combination with probenecid
should be used immediately after reconsti-
tution.

IM: Reconstitute for IM or IV use by adding
sterile water for injection 0.9—1.2 ml to the
125-mgvial, 0.9—1.9 ml to the 250-mg vial,
1.2—1.8 ml to the 500-mg vial, 2.4—7.4 ml to
the 1-g vial, and 6.8 ml to the 2-g vial.

IV Administration

Direct IV: Diluent: Add 5 ml of sterile wa-
ter for injection to each 125-, 250-, or 500-
mg vial or at least 7.4—10 ml of diluent to
each 1- or 2-gvial. Solution should be used
within 1 hr of reconstitution. Raze: Doses of
125-500 mg may be given over 3—5 min (not
to exceed 100 mg/min). Rapid administra-
tion may cause seizures.

Intermittent Infusion: Diluent: Reconsti-
tute vials as per the directions above. Further
dilute in 50 ml or more of 0.9% NaCl, D5W,
D5/0.45% NaCl, or LR. Administer within 4 hr
(more stable in NaCl). Concentration: Fi-
nal concentration of infusion should not ex-
ceed 30 mg/ml. Rate: Infuse over 10—15
min.

Y-Site Compatibility: acyclovir, anidula-
fungin, bivalirudin, daptomycin, filgrastim,
granisetron, heparin, levofloxacin, linezolid,
milrinone, palonosetron, pantoprazole, pro-
pofol, tacrolimus, voriconazole.

Y-Site Incompatibility: If aminoglycosides
and penicillins must be administered concur-
rently, administer in separate sites at least 1
hr apart, aminophylline, amphotericin B, cas-
pofungin, diazepam, diphenhydramine, do-
butamine, dopamine, doxycycline, fenoldo-
pam, fluconazole, ganciclovir, haloperidol,
hydroxyzine, lansoprazole, lorazepam, mi-
dazolam, nafcillin, nicardipine, nitroprus-
side, ondansetron, penicillin G potassium,
phenytoin, prochlorperazine, promethazine,
protamine, quinupristin/dalfopristin, sodium
bicarbonate, trimethoprim/sulfamethoxa-
zole, verapamil.

Patient/Family Teaching

Instruct patient to take medication around
the clock and to finish the drug completely as
directed, even if feeling better. Advise patients
that sharing of this medication can be danger-
ous. Pedi: Instruct parents and caregivers not
to save or use this medication for other in-
fections.

Advise patient to report the signs of superin-
fection (furry overgrowth on the tongue, vagi-

nal itching or discharge, loose or foul-smell-
ing stools) and allergy.

o Advise patients taking oral contraceptives to
use an alternate or additional nonhormonal
method of contraception while taking ampi-
cillin and until next menstrual period.

o Caution patient to notify health care profes-
sional if fever and diarrhea occur, especially
if stool contains blood, pus, or mucus. Advise
patient not to treat diarrhea without consult-
ing health care professional. May occur up to
several weeks after discontinuation of medi-
cation.

o Instruct the patient to notify health care pro-
fessional if symptoms do notimprove.

o Patients with a history of rheumatic heart dis-
ease or valve replacement need to be taught
the importance of using antimicrobial pro-
phylaxis before invasive medical or dental
procedures.

o Lactation: Small amounts of ampicillin in
breast milk can cause sensitization and alter
intestinal flora of the infant. Instruct patient to
monitor infant for reactions and discuss with
health care provider possible need to tempo-
rarily avoid breastfeeding.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

o Endocarditis prophylaxis.

ampicillin/sulbactam
(am-pi-sil-in/sul-bak-tam)
Unasyn

Classification

Therapeutic: anti-infectives

Pharmacologic: aminopenicillins/beta lac-
tamase inhibitors

Pregnancy Category B

Indications

Treatment of the following infections: Skin and
skin structure infections, soft-tissue infections,
Otitis media, Intra-abdominal infections, Sinus-
itis, Respiratory infections, Genitourinary infec-
tions, Meningitis, Septicemia.

Action

Binds to bacterial cell wall, resulting in cell
death; spectrum is broader than that of penicil-
lin. Addition of sulbactam increases resistance
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to beta-lactamases, enzymes produced by bacte-
ria that may inactivate ampicillin. Therapeutic
Effects: Bactericidal action. Spectrum: Active
against: Streptococci, Pneumococci, Enterococ-
ci, Haemophilus influenzae, Escherichia coli,
Proteus mirabilis, Neisseria meningitidis, N.
gonorrhoeae, Shigella, Salmonella, Bacter-
oides fragilis, Moraxella catarrbalis. Use
should be reserved for infections caused by
beta-lactamase—producing strains.

Pharmacokinetics

Absorption: Well absorbed from IM sites.
Distribution: Ampicillin diffuses readily into
bile, blister and tissue fluids. Poor CSF penetra-
tion unless meninges are inflamed. Crosses the
placenta; enters breast milk in small amounts.
Metabolism and Excretion: Ampicillin is
variably metabolized by the liver (12—50%). Re-
nal excretion is also variable. Sulbactam is elim-
inated unchanged in urine.

Protein Binding: Ampicillin—28%; sulbac-
tam—38%.

Half-life: Ampicillin—1-1.8 hr; sulbac-
tam—1-1.3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

M rapid 1 hr 6-8 hr

v immediate end of in-  6-8 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to peni-
cillins or sulbactam.

Use Cautiously in: Severe renal insufficiency
(dosage reduction required if CCr <30 ml/
min); Epstein-Barr virus infection, acute lym-
phocytic leukemia, or cytomegalovirus infection
(increased incidence of rash).

Adverse Reactions/Side Effects

CNS: seizures (high doses). GI: PSEUDOMEMBRANOUS
couis, diarrhea, nausea, vomiting. Derm:
rashes, urticaria. Hemat: blood dyscrasias. Lo-
cal: pain at IM site, pain at IV site. Misc: allergic
reactions including ANAPHYLAXIS and SERUM SICKNESS,
superinfection, elevated liver enzymes.

Interactions

Drug-Drug: Probenecid decreases renal ex-
cretion and increases blood levels of ampicil-
lin—therapy may be combined for this pur-
pose. May potentiate the effect of warfarin.

Concurrent allopurinol therapy (increased in-
cidence of rash). May decrease the effectiveness
of hormonal contraceptives.

Route/Dosage

Dosage based on ampicillin component.

IM, IV (Adults and Children >40 kg): 1-2 g
ampicillin g 6-8 hr (not to exceed 12 g ampicil-
lin/day).

IM, IV (Children >1 yr): 100-200 mg ampi-
cillin/kg/day divided q 6 hr; Meningitis—200—
400 mg ampicillin/kg/day divided every 6 hr;
maximum dose: 8 g ampicillin/day.

IM, IV (Infants >1 month): 100—150 mg am-
picillin/kg/day divided q 6 hr.

Renal Impairment

IM, IV (Adults, Children, and Infants): CCr
15-29 ml/min—Administer q 12 hr; CCr 5—
14—Administer q 24 hr.

Availability

Powder for injection: 1.5 g (1 gampicillin
with 500 mg sulbactam), 3 g (2 g ampicillin
with 1 g sulbactam), 15 g (10 g ampicillin with 5
g sulbactam).

NURSING IMPLICATIONS

Assessment

o Assess patient for infection (vital signs,
wound appearance, sputum, urine, stool, and
WBCs) at beginning and throughout therapy.

o Obtain a history before initiating therapy to
determine previous use of, and reactions to,
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Obtain specimens for culture and sensitivity
before therapy. First dose may be given be-
fore receiving results.

o Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing). Discontinue the drug and notify
the physician or other health care profession-
al immediately if these occur. Keep epineph-
rine, an antihistamine, and resuscitation
equipment close by in the event of an anaphy-
lactic reaction.

o Lab Test Considerations: May cause in-
creased AST, ALT, LDH, bilirubin, alkaline
phosphatase, BUN, and creatinine.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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e May cause decreased hemoglobin, hemato-
crit, RBC, WBC, neutrophils, and lym-
phocytes.

o May cause transient decreases in estradiol,
total conjugated estriol, estriol-glucuronide,
or conjugated estrone in pregnant women.

o May cause a false-positive Coombs’ test
result.

Potential Nursing Diagnosis
Risk for infection (Indications, Side Effects)

Implementation

o IM: Reconstitute for IM use by adding 3.2 ml
of sterile water or 0.5% or 2% lidocaine HCI
to the 1.5-g vial or 6.4 ml to the 3-g vial.
Administer within 1 hr of preparation, deep
IM into well-developed muscle.

IV Administration

o Direct IV: Diluent: Reconstitute 1.5-g vial
with 3.2 ml of sterile water for injection and
the 3-g vial with 6.4 ml. Concentration:
375 mg ampicillin/sulbactam per ml. Rate:
Administer over at least 10—15 min within 1
hr of reconstitution. More rapid administra-
tion may cause seizures.

o Intermittent Infusion: Diluent: Reconsti-
tute vials as per the directions above. Further
dilute in 50—100 ml of 0.9% NaCl, D5W, D5/
0.45% NaCl, or LR. Stability of solution varies
from 2—8 hr at room temperature or 3—72 hr
if refrigerated, depending on concentration
and diluent. Concentration: Final concen-
tration of infusion should be 3—45 mg of am-
picillin/sulbactam per ml. Rate: Infuse over
1530 min.

o Y-Site Compatibility: anidulafungin, bivali-
rudin, daptomycin, fenoldopam, filgrastim,
fluconazole, granisetron, hydromorphone,
levofloxacin, linezolid, palonosetron, panto-
prazole, tacrolimus, tirofiban, voriconazole.

o Y-Site Incompatibility: acyclovir, amiodar-
one, amphotericin B cholesteryl sulfate, cas-
pofungin, cefotaxime, cefoxitin, ciprofloxa-
cin, diazepam, dobutamine, doxycycline,
ganciclovir, haloperidol, hydralazine, hy-
droxyzine, lansoprazole, lorazepam, methyl-
prednisolone sodium succinate, midazolam,
nicardipine, ondansetron, phenytoin, pro-
chlorperazine, promethazine, protamine,
quinupristin/dalfopristin, trimethoprim/sul-
famethoxazole, verapamil. If aminoglycosides
and penicillins must be given concurrently,
administer in separate sites at least 1 hr apart.

Patient/Family Teaching

o Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

o Advise patients taking oral contraceptives to
use an alternative or additional nonhormonal
method of contraception while taking ampi-
cillin/sulbactam and until next menstrual
period.

o Caution patient to notify health care profes-
sional if fever and diarrhea occur, especially
if stool contains blood, pus, or mucus. Advise
patient not to treat diarrhea without consult-
ing health care professional. May occur up to
several weeks after discontinuation of medi-
cation.

o Instruct the patient to notify health care pro-
fessional if symptoms do notimprove.

Evaluation/Desired Outcomes

o Resolution of signs and symptoms of infec-
tion. Length of time for complete resolution
depends on the organism and site of in-
fection.

|
anakinra (a-na-kin-ra)
Kineret
Classification

Therapeutic: antirheumatics (DMARD)
Pharmacologic: interleukin antagonists

Pregnancy Category B

Indications

Reduction of the signs and symptoms of moder-
ately to severely active rheumatoid arthritis in
patients who have failed other DMARDs (may be
used in combination with other DMARDs other
than tumor necrosis factor [TNF] blocking
agents).

Action

Blocks the destructive effects of interleukin-1 on
cartilage and bone resorption by inhibiting its
binding at specific tissue receptor sites. Thera-
peutic Effects: Slowed progression of rheuma-
toid arthritis.

Pharmacokinetics

Absorption: Well absorbed (95%) following
subcut administration.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: 46 hr.
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TIME/ACTION PROFILE (clinical response)

ROUTE ONSET PEAK DURATION

Subcut within 12 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Active infections; Hyper-
sensitivity; Hypersensitivity to other Escherichia
coli-derived products.

Use Cautiously in: Other chronic debilitating
illness; Underlying immunosuppression; Renal
impairment; OB, Lactation, Pedi: Safety not es-
tablished; Geri: May be more sensitive to toxicity
due to age-related decline in renal function; in-
creased incidence of infection in geriatric popu-
lation.

Exercise Extreme Caution in: Concurrent
use of TNF blocking agents such as etanercept
(higher risk of serious infections).

Adverse Reactions/Side Effects

CNS: headache. GI: diarrhea, nausea. Hemat:
neutropenia. Local: injection site reactions.
Misc: INFECTIONS, hypersensitivity reactions
(rare).

Interactions

Drug-Drug: 1 risk of serious infection with
TNF blocking agents, such as etanercept.
May | antibody response to and increase the
risk of adverse reactions from vaccines; avoid
concurrent administration of live vaccines.

Route/Dosage
Subcut (Adults >18 yr): 100 mg/day.

Availability
Solution for injection: 100 mg/mlin 1-ml
prefilled glass syringes.

NURSING IMPLICATIONS

Assessment

o Assess patient’s range of motion and degree
of swelling and pain in affected joints before
and periodically during therapy.

o Assess for signs and symptoms of infection
(fever, elevated WBC) prior to and periodi-
cally during therapy. Anakinra should not be
instituted in patients with active infections
and should be discontinued if patient devel-
ops a serious infection.

o Observe patient for hypersensitivity reactions
(urticaria, dyspnea, hypotension). Discontin-
ue anakinra if severe reaction occurs. Medi-

cations (antihistamines, acetaminophen, cor-
ticosteroids, epinephrine) and equipment
should be readily available in the event of 2
severe reaction.
o Lab Test Considerations: Monitor neu-
trophil count prior to and during therapy,
then monthly for 3 mo and quarterly thereaf-
ter forup to 1yr.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Acute pain (Indications)

Implementation

o Administration of higher than recommended
doses did not result in higher responses.

o Subcut: Administer 1 dose/day. Do not
administer solutions that are discolored or
contain particulate matter. Provided in sin-
gle-use 1-ml prefilled glass syringes.

Patient/Family Teaching

o Inform patient of the signs and symptoms of
hypersensitivity reactions and other adverse
reactions. Advise patient of appropriate ac-
tions if reactions occur.

o Advise patients not to receive live vaccines
during therapy with anakinra without con-
sulting health care professional.

o Home Care Issues: Instruct patient and
family on preparation and correct technique
for administration of injection and care and
disposal of equipment. Caution patients and
caregivers not to reuse needles, syringes, or
drug product.

Evaluation/Desired Outcomes

o Reduction of signs and symptoms and slowed
progression of moderate to severe active
rheumatoid arthritis.

anastrazole (a-nass-stra-zole)
Arimidex

Classification
Therapeutic: antineoplastics
Pharmacologic: aromatase inhibitors

Pregnancy Category D

Indications

Postmenopausal hormone receptor-positive or
unknown, locally advanced, or metastatic breast
cancer. Advanced postmenopausal breast can-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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cer in with disease progression despite tamoxi-

fen therapy.
Action

Inhibits the enzyme aromatase, which is partial-

ly responsible for conversion of precursors to
estrogen. Therapeutic Effects: Lowers levels

of circulating estrogen, which may halt progres-

sion of estrogen-sensitive breast cancer.
Pharmacokinetics

Absorption: 83—85% absorbed following oral

administration.

Distribution: Unknown.

Metabolism and Excretion: 85% metabo-
lized by the liver; 11% excreted renally.
Half-life: 50 hr.

TIME/ACTION PROFILE (lowering of serum

estradiol)
ROUTE ONSET PEAK DURATION
PO within 24 hr 14 days 6 dayst

‘Following cessation of therapy
Contraindications/Precautions

Contraindicated in: OB: Potential harm to
fetus or spontaneous abortion.

Use Cautiously in: Women with childbearing
potential; Lactation, Pedi: Safety not established.

Adverse Reactions/Side Effects

CNS: headache, weakness, dizziness. EENT:
pharyngitis. Resp: dyspnea, increased cough.
CV: peripheral edema. GI: nausea, abdominal
pain, anorexia, constipation, diarrhea, dry

mouth, vomiting. GU: pelvic pain, vaginal bleed-
ing, vaginal dryness. Derm: rash, including mu-

cocutaneous disorders, sweating. Metab:

weight gain. MS: back pain, bone pain. Neuro:
paresthesia. Misc: allergic reactions including

ANGIOEDEMA, URTICARIA, and ANAPHYIAXIS, hot
flashes, pain.

Interactions
Drug-Drug: None significant.

Route/Dosage
PO (Adults): 1 mg daily.

Availability
Tablets: 1 mg. Cost: $795.94/90.

NURSING IMPLICATIONS
Assessment

o Assess patient for pain and other side effects

periodically during therapy.

o Lab Test Considerations: May cause |
GTT, AST, ALT, alkaline phosphatase, total
cholesterol, and LDL cholesterol levels.

Potential Nursing Diagnoses
Acute pain (Side Effects)

Implementation
o PO: Take medication consistently with regard
to food.

Patient/Family Teaching

o Instruct patient to take medication as di-
rected.

o Inform patient of potential for adverse reac-
tions and advise her to notify health care pro-
fessional if side effects are problematic.

o Advise patient that vaginal bleeding may oc-
cur during first few weeks after changing over
from other hormonal therapy. Continued
bleeding should be evaluated.

o Teach patient to report increase in pain so
treatment can be initiated.

Evaluation/Desired Outcomes
o Slowing of disease progression in women
with advanced breast cancer.

|
ANGIOTENSIN-CONVERTING
ENZYME (ACE) INHIBITORS
benazepril (ben-aye-ze-pril)
Lotensin
captopril (kap-toe-pril)
Capoten
enalapril/enalaprilat
(e-nal-a-pril/e-nal-a-pril-at)
Vasotec, Vasotec [V
fosinopril (foe-sin-oh-pril)
Monopril
lisinopril (lyse-in-oh-pril)
Prinivil, Zestril
moexipril (moe-eks-i-pril)
Univasc
perindopril (pe-rin-do-pril)
Aceon, +Coversyl
quinapril (kwin-a-pril)
Accupril
ramipril (ra-mi-pril)
Altace
trandolapril (tran-doe-la-pril)
Mavik
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Classification
Therapeutic: antihypertensives
Pharmacologic: ACE inhibitors

Pregnancy Category C (first trimester),
D (second and third trimesters)

Indications

Alone or with other agents in the management of
hypertension. Captopril, enalapril, fosino-
pril, lisinopril, quinapril, ramipril, tran-
dolapril: Management of CHF. Captopril, li-
sinopril, ramipril, trandolapril: Reduction
of risk of death or development of CHF following
ML Enalapril: Slowed progression of left ven-
tricular dysfunction into overt heart failure. Ra-
mipril: Reduction of the risk of M, stroke, and
death from cardiovascular disease in patients at
risk (>55 years old with a history of CAD,
stroke, peripheral vascular disease, or diabetes
with another cardiovascular risk factor). Cap-
topril: Decreased progression of diabetic ne-
phropathy. Perindopril: Reduction of risk of
death from cardiovascular causes or non-fatal
MIin patients with stable CAD.

Action

ACE inhibitors block the conversion of angioten-
sin I to the vasoconstrictor angiotensin I1. ACE
inhibitors also prevent the degradation of bra-
dykinin and other vasodilatory prostaglandins.
ACE inhibitors also increase plasma renin levels
and reduce aldosterone levels. Net result is sys-
temic vasodilation. Therapeutic Effects: Low-
ering of blood pressure in hypertensive patients.
Improved symptoms in patients with CHF (se-
lected agents only). Decreased development of
overt heart failure (enalapril only). Improved
survival and reduced development of overt CHF
after MI (selected agents only). Decreased risk
of death from cardiovascular causes or MI in
patients with stable CAD (perindopril only). De-
creased risk of MI, stroke, or death from car-
diovascular causes in high-risk patients (rami-
pril only). Decreased progression of diabetic
nephropathy (captopril only).

Pharmacokinetics

Absorption: Benazepril—37% absorbed after
oral administration. Captopril—60—75% ab-
sorbed after oral administration (|, byfood).
Enalapril—55-75% absorbed after oral ad-
ministration. Enalaprilat—IV administration

results in complete bioavailability. Fosino-
pril—36% absorbed after oral administration.
Lisinopril—25% absorbed after oral adminis-
tration (much variability). Moexipril—13%
bioavailability as moexiprilat after oral adminis-
tration (| byfood). Perindopril—25% bio-
availability as perindoprilat after oral adminis-
tration. Quinapril—60% absorbed after oral
administration (high-fat meal may |, absorp-
tion). Ramipril—50—60% absorbed after oral
administration. Trandolapril—70% bioavail-
ability as trandolaprilat after oral adminis-
tration.

Distribution: All ACE inhibitors cross the pla-
centa. Benazepril, captopril, enalapril, fosi-
nopril, quinapril, and trandolapril—Enter
breast milk. Lisinopril—Minimal penetration
of CNS. Ramipril—Probably does not enter
breast milk. Trandolapril—Enters breast milk.
Protein Binding: Benazepril—95%, Fosino-
pril—99.4%, Moexipril—90%, Quinapril—
97%.

Metabolism and Excretion: Benazepril—
Converted by the liver to benazeprilat, the active
metabolite. 20% excreted by kidneys; 11-12%
nonrenal (biliary elimination) . Captopril—
50% metabolized by the liver to inactive com-
pounds, 50% excreted unchanged by the kid-
neys. Enalapril, enalaprilat—Enalapril is con-
verted by the liver to enalaprilat, the active
metabolite; primarily eliminated by the kidneys.
Fosinopril—Converted by the liver and GI mu-
cosa to fosinoprilat, the active metabolite—
50% excreted in urine, 50% in feces. Lisino-
pril—100% eliminated by the kidneys. Moexi-
pril—Converted by liver and GI mucosa to
moexiprilat, the active metabolite; 13% excret-
edin urine, 53% in feces. Perindopril—Con-
verted by the liver to perindoprilat, the active
metabolite; primarily excreted in urine. Quina-
pril—Converted by the liver, GI mucosa, and
tissue to quinaprilat, the active metabolite: 96%
eliminated by the kidneys. Ramipril—Convert-
ed by the liver to ramiprilat, the active metabo-
lite; 60% excreted in urine, 40% in feces. Tran-
dolapril—Converted by the liver to
trandolaprilat, the active metabolite; 33% ex-
creted in urine, 66% in feces.

Half-life: Benazeprilat—10-11 hr. Capto-
pril—2 hr (increased in renal impairment).
Enalapril—2 hr (increased in renal impair-
ment). Enalaprilat—35-38 hr (increased in

W = Canadian drug name.
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renal impairment). Fosinoprilat—12 hr. Lisi-
nopril—12 hr (increased in renal impair-
ment). Moexiprilat—2-9 hr (increased in re-
nal impairment). Perindoprilat—3—10 hr
(increased in renal impairment). Quinapri-
lat—3 hr (increased in renal impairment) . Ra-
miprilat—13-17 hr (increased in renal im-
pairment) . Trandolaprilat—10 hr (increased
in renal impairment).

TIME/ACTION PROFILE (effect on blood
pressure—single doset)

ROUTE ONSET PEAK DURATION
Benazepril  within 1 hr  2-4 hr 24 hr
Captopril 15-60 min  60-90 min 6-12 hr
Enalapril PO 1 hr 4-8 hr 12-24 hr
Enalapril IV 15 min 1-4 hr 4-6 hr
Fosinopril ~ within 1 hr  2-6 hr 24 hr
Lisinopril 1 hr 6 hr 24 hr
Moexipril ~ within 1 hr  3-6 hr up to 24 hr
Perindoprilat within 1-2 hr 3-7 hr up to 24 hr
Quinapril within 1 hr  2-4 hr up to 24 hr
Ramipril within 1-2 hr 3-6 hr 24 hr
Trandolapril within 1-2 hr 4-10 hr up to 24 hr

Full effects may not be noted for several weeks
Contraindications/Precautions
Contraindicated in: Hypersensitivity; History
of angioedema with previous use of ACE inhibi-
tors; OB: Can cause injury or death of fetus; Lac-
tation: Certain ACE inhibitors appear in breast
milk; discontinue drug or use formula.

Use Cautiously in: Renal impairment, hepatic
impairment, hypovolemia, hyponatremia, con-
current diuretic therapy; Black patients with hy-
pertension (monotherapy less effective, may re-
quire additional therapy; higher risk of
angioedema); Women of childbearing potential;
Surgery/anesthesia (hypotension may be exag-
gerated); Pedi: Safety not established for most
agents; benazepril, fosinopril, and lisinopril
may be used in children 26 yr (captopril and
enalapril may be used in children of all ages);
Geri: Initial dosage reduction recommended for
most agents due to age-related decline in renal
function.

Exercise Extreme Caution in: Family history
of angioedema.

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness, fatigue, headache,
insomnia, vertigo, weakness. Resp: cough,
dyspnea. CV: hypotension, chest pain, edema,
tachycardia. Endo: hyperuricemia. GI: taste
disturbances, abdominal pain, anorexia, consti-
pation, diarrhea, nausea, vomiting. GU: erectile

dysfunction, proteinuria, renal dysfunction, re-
nal failure. Derm: flushing, pruritis, rashes. F
and E: hyperkalemia. Hemat: AGRANULOCYIOSIS,
neutropenia (captopril only). MS: back pain,
muscle cramps, myalgia. Misc: ANGIOEDEMA, fev-
er.

Interactions

Drug-Drug: Excessive hypotension may occur
with concurrent use of diuretics and other an-
tihypertensives. | risk of hyperkalemia with
concurrent use of potassium supplements,
potassium-sparing diuretics, potassium-
containing salt substitutes, or angiotensin
I receptor antagonists. Antihypertensive re-
sponse may be | by NSAIDs. Absorption of fo-
sinopril maybe | byantacids (separate ad-
ministration by 1-2 hr). 1 levels and may 1
risk of lithium toxicity. Quinapril may | ab-
sorption of tetracycline, doxycycline, and
fluoroquinolones (because of magnesium in
tablets).

Drug-Food: Food significantly | absorption
of captopril and moexipril (administer drugs 1
hr before meals).

Route/Dosage

Benazepril

PO (Adults): 10 mg once daily; increase grad-
ually to maintenance dose of 20—40 mg/day in
1-2 divided doses (begin with 5 mg/day in pa-
tients receiving diuretics).

PO (Children >6 yr): 0.2 mg/kg once daily;
may be titrated up to 0.6 mg/kg/day (or 40 mg/
day).

Renal Impairment

PO (Adults): CCr <30 mil/min—Initiate ther-
apy with 5 mg once daily.

Renal Impairment

PO (Children >6 yr): CCr <30 mi/min—
Contraindicated.

Captopril

PO (Adults): Hypertension—12.5-25 mg 2—
3 times daily, may be increased at 1-2 wk inter-
vals up to 150 mg 3 times daily (begin with
6.25—12.5 mg 2-3 times daily in patients re-
ceiving diuretics) (maximum dose = 450 mg/
day). CHF—25 mg 3 times daily (6.25—12.5 mg
3 times daily in patients who have been vigor-
ously diuresed); titrated up to target dose of 50
mg 3 times daily. Post-MI—6.25-mg test dose,
followed by 12.5 mg 3 times daily, may be in-
creased up to 50 mg 3 times daily. Diabetic ne-
phropathy—25 mg 3 times daily.
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PO (Children): CHF—0.3 mg/kg—0.5 mg/kg/
dose 3 times daily, titrate up to a maximum of 6
mg/kg/day in 2—4 divided doses; Older Chil-
dren: 6.25-12.5 mg/dose q 12—24 hr, titrate up
to 2 maximum of 6 mg/kg/day in 2—4 divided
doses.

PO (Infants): CHF—0.15-0.3 mg/kg/dose; ti-
trate up to 2 maximum of 6 mg/kg/day in 1-4
divided doses.

PO (Neonates): CHF—0.05—0.1 mg/kg/dose
(8-24 hr; may increase as needed up to 0.5
mg/kg q 624 hr; Premature neonates: 0.01
mg/kg/dose q8—12 hr.

Renal Impairment

PO (Adults): CCr 10-50 ml/min—Adminis-
ter 75% of dose; CCr <10 ml/min—Administer
50% of dose.

Enalapril/Enalaprilat

PO (Adults): Hypertension—?2.5—5 mg once
daily, increase as required up to 40 mg/day in
1-2 divided doses (initiate therapy at 2.5 mg
once daily in patients receiving diuretics).
CHF—2.5 mg 1-2 times daily, titrated up to tar-
get dose of 10 mg twice daily; begin with 2.5 mg
once daily in patients with hyponatremia (serum
sodium <130 mEq/L). Asymptomatic left
ventricular dysfunction—2.5 mg twice daily,
titrated up to a target dose of 10 mg twice daily.
PO (Children and Neonates): Hyperten-
sion—0.1 mg/kg/day q 12—24 hr (once a day
in neonates); may be slowly titrated up to a max-
imum of 0.5 mg/kg/day.

IV (Adults): Hypertension—0.625—1.25 mg
(0.625 mg if receiving diuretics) q 6 hr; can be
titrated up to 5 mg q 6 hr.

IV (Children and Neonates): Hyperten-
sion—>5-10 meg/kg/dose given q 8—24 hr.
Renal Impairment

PO, IV (Adults): Hypertension CCr 10-50
mi/min—Administer 75% of dose; CCr <10
ml/min—Administer 50% of dose.

Renal Impairment

PO, IV (Children and Neonates): CCr <30
ml/min—Contraindicated.

Fosinopril

PO (Adults): Hypertension—10 mg once dai-
ly, may be increased as required up to 80 mg/
day. CHF—10 mg once daily (5 mg once daily
in patients who have been vigorously diuresed);

may be increased over several weeks up to 40
mg/day.

PO (Children >6 yr and >50 kg): Hyperten-
sion—5—10 mg once daily.

Lisinopril

PO (Adults): Hypertension—10 mg once dai-
ly, can be increased up to 20—40 mg/day (ini-
tiate therapy at 5 mg/day in patients receiving di-
uretics). CHF—5 mg once daily; may be titrated
every 2 wk up to 40 mg/day; begin with 2.5 mg
once daily in patients with hyponatremia (serum
sodium <130 mEq/L). Post-MI—5 mg once
daily for 2 days, then 10 mg daily.

PO (Children >6 yr): Hypertension—0.07
mg/kg once daily (up to 5 mg/day), may be ti-
trated every 1-2 wk up to 0.6 mg/kg/day (or 40
mg/day).

Renal Impairment

PO (Adults): CCr 10-30 mi/min—Begin with
5 mg once daily; may be slowly titrated up to 40
mg/day; CCr <10ml/min—Begin with 2.5 mg
once daily; may be slowly titrated up to 40 mg/
day.

Renal Impairment

(Children >6 yr): CCr <30 ml/min—Con-
traindicated.

Moexipril

PO (Adults): 7.5 mg once daily, may be in-
creased up to 30 mg/day in 1-2 divided doses
(begin with 3.75 mg/day in patients receiving
diuretics).

Renal Impairment

PO (Adults): CCr <40 ml/min—Initiate ther-
apy at 3.75 mg once daily, may be titrated up-
ward carefully to 15 mg/day.

Perindopril

PO (Adults): Hypertension—4 mg once daily,
may be slowly titrated up to 16 mg/day in 1-2
divided doses (should not exceed 8 mg/day in
elderly patients) (begin with 2—4 mg/day in 1-2
divided doses in patients receiving diuretics);
Stable CAD—4 mg once daily for 2 weeks; may
be increased, if tolerated, to 8 mg once daily; for
elderly patients, begin with 2 mg once daily for 1
week (may be increased, if tolerated, to 4 mg
once daily for 1 week, then, increase as tolerat-
ed to 8 mg once daily).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Renal Impairment

PO (Adults): CCr 30—-60 ml/min—2 mg/day
initially; may be slowly titrated up to 8 mg/day in
1-2 divided doses.

Quinapril

PO (Adults): Hypertension—10-20 mg once
daily initially, may be titrated q 2 wk up to 80
mg/day in 1-2 divided doses (initiate therapy at
5 mg/day in patients receiving diuretics).
CHF—5 mg twice daily initially; may be titrated
at weekly intervals up to 20 mg twice daily.
Renal Impairment

PO (Adults): CCr >60 ml/min—Initiate ther-
apy at 10 mg/day; CCr 30-60 ml/min—Initiate
therapy at 5 mg/day; CCr 10-30 ml/min—Ini-
tiate therapy at 2.5 mg/day.

Ramipril

PO (Adults): Hypertension—2.5 mg once
daily, may be increased slowly up to 20 mg/day
in 1-2 divided doses (initiate therapy at 1.25
mg/day in patients receiving diuretics). CHF
post-MI—1.25-2.5 mg twice daily initially; may
be increased slowly up to 5 mg twice daily. Re-
duction in risk of MI, stroke, and death from
cardiovascular causes—2.5 mg once daily for
1wk, then 5 mg once daily for 3 wk, then in-
creased as tolerated to 10 mg once daily (can
also be given in 2 divided doses).

Renal Impairment

PO (Adults): CCr <40 mil/min—Initiate ther-
apyat 1.25 mg once daily; may be slowly titrated
up to 5 mg/dayin 1-2 divided doses.
Trandolapril

PO (Adults): Hypertension—1 mg once daily
(2 mg once daily in black patients); CHF post-
MI—Initiate therapy at 1 mg once daily, titrate
up to 4 mg once daily if possible.

Renal Impairment

PO (Adults): CCr <30 ml/min—TInitiate ther-
apyat 0.5 mg once daily; may be slowly titrated
upward (maximum dose = 4 mg/day).
Hepatic Impairment

PO (Adults): Initiate therapy at 0.5 mg once
daily; may be slowly titrated upward (maximum
dose = 4 mg/day).

Availability

Benazepril

Tablets: 5 mg, 10 mg, 20 mg, 40 mg. In com-
bination with: amlodipine (Lotrel) and hy-
drochlorothiazide (Lotensin HCT). See Appen-
dix B.

Captopril

Tablets: 12.5 mg, 25 mg, 50 mg, 100 mg. Ire
combination with: hydrochlorothiazide (Ca-
pozide). See Appendix B.

Enalapril

Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg. Iz com-
bination with: felodipine (Lexxel), hydro-
chlorothiazide (Vaseretic). See Appendix B.

Enalaprilat

Injection: 1.25 mg/ml.

Fosinopril

Tablets: 10 mg, 20 mg, 40 mg. In combina-
tion with: hydrochlorothiazide (Monopril-
HCT). See Appendix B.

Lisinopril

Tablets: 2.5 mg, 5 mg, 10 mg, 20 mg, 30 mg,
40 mg. In combination with: hydrochloro-
thiazide (Prinzide, Zestoretic). See Appendix B.
Moexipril

Tablets: 7.5 mg, 15 mg. In combination
with: hydrochlorothiazide (Uniretic).
Perindopril

Tablets: 2 mg, 4 mg, 8 mg.

Quinapril

Tablets: 5 mg, 10 mg, 20 mg, 40 mg. In com-
bination with: hydrochlorothiazide (Accu-
retic, Quinaretic). See Appendix B.

Ramipril

Capsules: 1.25 mg, 2.5 mg, 5 mg, 10 mg. Cost:
1.25 mg $133.41/90, 2.5 mg $165.97/90, 5 mg
$175.98/90, 10 mg $195.97/90.

Trandolapril

Tablets: 1 mg, 2 mg, 4 mg. In combination
with: verapamil (Tarka). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Hypertension: Monitor blood pressure and
pulse frequently during initial dose adjust-
ment and periodically during therapy. Notify
health care professional of significant
changes.

o Monitor frequency of prescription refills to
determine adherence.

o Assess patient for signs of angioedema (dysp-
nea, facial swelling).

o CHF: Monitor weight and assess patient rout-
inely for resolution of fluid overload (periph-
eral edema, rales/crackles, dyspnea, weight
gain, jugular venous distention).

o Lab Test Considerations: Monitor BUN,
creatinine, and electrolyte levels periodically.
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Serum potassium, BUN, and creatinine may
be 1, whereas sodium levels maybe | . If

1 BUN or serum creatinine concentrations
occur, dose reduction or withdrawal may be
required.

o Monitor CBC periodically during therapy.
Certain drugs may rarely cause slight | in
hemoglobin and hematocrit, leukopenia, and
eosinophilia.

e Maycause T AST, ALT, alkaline phospha-
tase, serum bilirubin, uric acid, and glucose.

o Assess urine protein prior to and periodically

during therapy for up to 1 yr in patients with

renal impairment or in those receiving >150
mg/day of captopril. If excessive or T pro-
teinuria occurs, re-evaluate ACE inhibitor
therapy.

Captopril: May cause positive ANA titer.

Captopril: May cause false-positive test re-

sults for urine acetone.

o Captopril: Monitor CBC with differential pri-
or to initiation of therapy, every 2 wk for the
first 3 mo, and periodically for up to 1 yrin
patients at risk for neutropenia (patients with
renal impairment or collagen-vascular dis-
ease)or atfirst sign of infection. Discontinue
therapy if neutrophil count is <1000/mm’.

Potential Nursing Diagnoses

Decreased cardiac output (Indications, Side

Effects)

Noncompliance (Patient/Family Teaching)

Implementation

o Do not confuse Lotensin (benazepril) with
Loniten (minoxidil) or lovastatin. Do not
confuse enalapril with Eldepryl (seligiline).
Do not confuse Monopril (fosinopril) with
Accupril (quinapril), minoxidil, or Monoket
(isosorbide mononitrate). Do not confuse
Prinivil (lisinopril) with Plendil (felodipine)
or Prilosec (omeprazole). Do not confuse
Accupril (quinapril) with Accutane (isotreti-
noin). Do not confuse Altace (ramipril) with
Artane (trihexyphenidyl).

o Correctvolume depletion, if possible, before

initiation of therapy.

PO: Precipitous drop in blood pressure dur-

ing first 1-3 hr after first dose may require

volume expansion with normal saline but is

not normally considered an indication for

stopping therapy. Discontinuing diuretic

therapy or cautiously increasing salt intake

2-3 days before initiation may decrease risk n

of hypotension. Monitor closely for at least 1
hr after blood pressure has stabilized. Re-
sume diuretics if blood pressure is not con-
trolled.

Benazepril

o PO: For patients with difficulty swallowing
tablets, pharmacist may compound oral sus-
pension; stable for 30 days if refrigerated.
Shake suspension before each use.

Captopril

o PO: Administer 1 hr before or 2 hr after
meals. May be crushed if patient has difficulty
swallowing. Tablets may have a sulfurous
odor.

o An oral solution may be prepared by crushing
a25-mg tablet and dissolving it in 25—100 ml
of water. Shake for at least 5 min and admin-
ister within 30 min.

Enalapril

o PO: For patients with difficulty swallowing
tablets, pharmacist may compound oral sus-
pension. Shake suspension before each use.

Enalaprilat
IV Administration

o Direct IV: Diluent: May be administered
undiluted. Concentration: 1.25 mg/ml.
Rate: Administer over at least 5 min.

o Intermittent Infusion: Diluent: Dilute in
up to 50 ml of D5W, 0.9% NaCl, D5/0.9%
NaCl, or D5/LR. Diluted solution is stable for
24 hr. Rate: Administer as a slow infusion
over at least 5 min.

o Y-Site Compatibility: allopurinol, amifos-
tine, amikacin, aminophylline, ampicillin,
ampicillin/sulbactam, aztreonam, bivaliru-
din, butorphanol, calcium gluconate, cefazo-
lin, cefoperazone, ceftazidime, ceftizoxime,
chloramphenicol, cimetidine, cisatracurium,
cladribine, clindamycin, dexmedetomidine,
dextran 40, dobutamine, docetaxel, dop-
amine, doxorubicin liposome, erythromycin
lactobionate, esmolol, etoposide phosphate,
famotidine, fenoldopam, fentanyl, filgrastim,
ganciclovir, gemcitabine, gentamicin, grani-
setron, heparin, hetastarch, hydrocortisone
sodium succinate, labetalol, lidocaine, line-
zolid, magnesium sulfate, melphalan, mero-
penem, methylprednisolone sodium succi-
nate, metronidazole, morphine, nafcillin,

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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nicardipine, nitroprusside, oxaliplatin, pem-
etrexed, penicillin G potassium, phenobarbi-
tal, piperacillin, piperacillin/tazobactam, po-
tassium chloride, potassium phosphate,
propofol, ranitidine, remifentanil, sodium ac-
etate, teniposide, thiotepa, tobramycin, tri-
methoprim/sulfamethoxazole, vancomycin,
vinorelbine.

o Y-Site Incompatibility: amphotericin B,
amphotericin B cholesteryl sulfate, cefepime,
lansoprazole, phenytoin.

o Additive Compatibility: dobutamine, dop-
amine, heparin, meropenem, nitroglycerin,
nitroprusside, potassium chloride.

Lisinopril

o PO: For patients with difficulty swallowing
tablets, pharmacist may compound oral sus-
pension,; stable at room temperature for 4
wk. Shake suspension before each use.

Moexipril

o PO: Administer moexipril on an empty stom-
ach, 1 hr before a meal.

Ramipril

o PO: Capsules may be opened and sprinkled
on applesauce, or dissolved in 4 oz water or
apple juice for patients with difficulty swal-
lowing. Effectiveness is same as capsule. Pre-
pared mixtures can be stored for up to 24 hrs
at room temperature or up to 48 hrs if refrig-
erated.

Patient/Family Teaching

o Instruct patient to take medication as direct-
ed at the same time each day, even if feeling
well. Take missed doses as soon as possible
but not if almost time for next dose. Do not
double doses. Warn patient not to discontin-
ue ACE inhibitor therapy unless directed by
health care professional.

o Caution patient to avoid salt substitutes or
foods containing high levels of potassium or
sodium unless directed by health care profes-
sional (see Appendix L).

o Caution patient to change positions slowly to
minimize hypotension. Use of alcohol, stand-
ing for long periods, exercising, and hot
weather may T orthostatic hypotension.

o Advise patient to consult health care profes-
sional before taking any OTC cough, cold, or
allergy remedies, or other medications or
herbal products.

e May cause dizziness. Caution patient to avoid
driving and other activities requiring alert-
ness until response to medication is known.

o Advise patient to inform health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Advise patient that medication may cause im-
pairment of taste that generally resolves with-
in 8-12 wk, even with continued therapy.

o Instruct patient to notify health care profes-
sional if rash; mouth sores; sore throat; fever;
swelling of hands or feet; irregular heart beat;
chest pain; dry cough; hoarseness; swelling of
face, eyes, lips, or tongue; difficulty swallow-
ing or breathing occur; or if taste impairment
or skin rash persists. Persistent dry cough
may occur and may not subside until medica-
tion is discontinued. Consult health care pro-
fessional if cough becomes bothersome. Also
notify health care professional if nausea,
vomiting, or diarrhea occurs and continues.

o Emphasize the importance of follow-up ex-
aminations to monitor progress.

o OB: Advise women of childbearing age to use
contraception and notify health care profes-
sional if pregnancy is planned or suspected. If
pregnancy is detected, discontinue medica-
tion as soon as possible.

o Hypertension: Encourage patient to comply
with additional interventions for hypertension
(weight reduction, low sodium diet, discon-
tinuation of smoking, moderation of alcohol
consumption, regular exercise, and stress
management) . Medication controls but does
not cure hypertension.

o Instruct patient and family on correct tech-
nique for monitoring blood pressure. Advise
them to check blood pressure at least weekly
and to report significant changes to health
care professional.

Evaluation/Desired Outcomes

o Decrease in blood pressure without appear-
ance of excessive side effects.

o Decrease in signs and symptoms of CHF
(some drugs may also improve survival).

o Decrease in development of overt CHF (ena-
lapril).

o Reduction of risk of death or development of
CHF following MI.

o Reduction of risk of death from cardiovascu-
lar causes and MI in patients with stable CAD
(perindopril).

o Reduction of risk of MI, stroke, or death from
cardiovascular causes in patients at high-risk
for these events (ramipril).

o Decrease in progression of diabetic nephrop-
athy (captopril).
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ANGIOTENSIN I RECEPTOR
ANTAGONISTS

candesartan (can-de-sar-tan)
Atacand

eprosartan (ep-roe-sar-tan)
Teveten

irbesartan (ir-be-sar-tan)
Avapro

losartan (loe-sar-tan)
Cozaar

olmesartan (ole-me-sar-tan)
Benicar

telmisartan (tel-mi-sar-tan)
Micardis

valsartan (val-sar-tan)
Diovan

Classification

Therapeutic: antihypertensives
Pharmacologic: angiotensin Il receptor
antagonists

Pregnancy Category C (first trimester),
D (second and third trimesters)

Indications

Alone or with other agents in the management of
hypertension. Treatment of diabetic nephropa-
thy in patients with type 2 diabetes and hyperten-
sion (irbesartan and losartan only) . Manage-
ment of CHF (New York Heart Association class
II-1V) in patients who cannot tolerate ACE inhib-
itors (candesartan and valsartan only) or in
combination with an ACE inhibitor and beta-
blocker (candesartan only). Prevention of
stroke in patients with hypertension and left ven-
tricular hypertrophy (losartan only). Reduction
of risk of death from cardiovascular causes in
patients with left ventricular systolic dysfunction
after MI (valsartan only).

Action

Blocks vasoconstrictor and aldosterone-pro-
ducing effects of angiotensin IT at receptor sites,
including vascular smooth muscle and the adre-
nal glands. Therapeutic Effects: Lowering of
blood pressure. Slowed progression of diabetic
nephropathy (irbesartan and losartan only).
Reduced cardiovascular death and hospitaliza-

tions due to CHF in patients with CHF (candesar-
tan and valsartan only). Decreased risk of car-
diovascular death in patients with left
ventricular systolic dysfunction who are post-MI
(valsartan only). Decreased risk of stroke in pa-
tients with hypertension and left ventricular hy-
pertrophy (effect may be less in black patients)
(losartan only).

Pharmacokinetics

Absorption: Candesartan—Candesartan ci-
lexetil is converted to candesartan, the active
component; 15% bioavailability of candesartan,
Eprosartan—13% absorbed after oral admin-
istration; frbesartan—60-80% absorbed after
oral administration; Losartan—well absorbed,
with extensive first-pass hepatic metabolism, re-
sulting in 33% bioavailability; Olmesartan—
Olmesartan medoxomil is converted to olmes-
artan, the active component; 26% bioavailability
of olmesartan; Telmisartan—a42—-58% ab-
sorbed following oral administration (bioavail-
ability 7 in patients with hepatic impairment);
Valsartan—10-35% absorbed following oral
administration.

Distribution: All angiotensin receptor block-
ers (ARBs) cross the placenta; Candesartan—
enters breast milk.

Protein Binding: All ARBs are >90% protein-
bound.

Metabolism and Excretion: Candesartan—
Minor metabolism by the liver; 33% excreted in
urine, 67% in feces (via bile); Eprosartan—
Excreted primarily unchanged in feces via bil-
iary excretion; Irbesartan—Some hepatic me-
tabolism; 20% excreted in urine, 80% in feces;
Losartan—Undergoes extensive first-pass he-
patic metabolism; 14% is converted to an active
metabolite. 4% excreted unchanged in urine;
6% excreted in urine as active metabolite; some
biliary elimination; O/mesartan—30-50% ex-
creted unchanged in urine, remainder eliminat-
ed in feces via bile; Telmisartan—Excreted
mostly unchanged in feces via biliary excretion;
Valsartan—Minor metabolism by the liver;
13% excreted in urine, 83% in feces.

Half-life: Candesartan—9 hr; Eprosartan—
20 hr; Irbesartan—11-15 hr; Losartan—2 hr
(69 hr for metabolite) ; Olmesartan—a13 hr;
Telmisartan—24 hr; Valsartan—o hr.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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TIME/ACTION PROFILE (antihypertensive ef-
fect with chronic dosing)

ROUTE ONSET PEAK DURATION
Candesartan  2—4 hr 4 wk 24 hr
Eprosartan  1-2 hr 2-3 wk 12-24 hr
Irbesartan  within 2 hr 2 wk 24 hr
Losartan 6 hr 3-6 wk 24 hr
Olmesartan ~ within 1 wk 2 wk 24 hr
Telmisartan ~ within 3 hr 4 wk 24 hr
Valsartan within 2 hr 4 wk 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Can
cause injury or death of fetus; Lactation: Discon-
tinue drug or provide formula.

Use Cautiously in: CHF (may result in azote-
mia, oliguria, acute renal failure, and/or death);
Volume- or salt-depleted patients or patients re-
ceiving high doses of diuretics (correct deficits
before initiating therapy or initiate at lower
doses); Black patients (may not be effective);
Impaired renal function due to primary renal
disease or CHF (may worsen renal function);
Obstructive biliary disorders (telmisartan) or
hepatic impairment (candesartan, losartan, or
telmisartan); Women of childbearing potential;
Pedi: Safety not established in children <18 yr
(<6yr for losartan).

Adverse Reactions/Side Effects

CNS: dizziness, anxiety, depression, fatigue,
headache, insomnia, weakness. CV: hypoten-
sion, chest pain, edema, tachycardia. Derm:
rashes. EENT: nasal congestion, pharyngitis,
rhinitis, sinusitis. GI: abdominal pain, diarrhea,
drug-induced hepatitis, dyspepsia, nausea,
vomiting. GU: impaired renal function. F and E:
hyperkalemia. MS: arthralgia, back pain, myal-
gia. Misc: ANGIOEDEMA.

Interactions

Drug-Drug: Antihypertensive effect may be
blunted by NSAIDs. T antihypertensive effects
with other antihypertensives and diuretics.
Telmisartan may 1 serum digoxin levels. Con-
current use of potassium-sparing diuretics,
potassium-containing salt substitutes, an-
giotensin-converting enzyme inhibitors,
or potassium supplements may 1| risk of hy-
perkalemia. Candesartan may T serum lithi-
um levels. Irbesartan and losartan may 1 ef-
fects of amiodarone, fluoxetine,
glimepiride, glipizide, phenytoin, rosigli-
tazone, and warfarin. Rifampin may | ef-
fects of losartan.

Route/Dosage

Candesartan

PO (Adults): Hypertension—16 mg once dai-
ly; maybe 1 up to 32 mg/dayin 1-2 divided
doses (begin therapy at a lower dose in patients
who are receiving diuretics or are volume de-
pleted). CHF—4 mg once daily initially, dose
may be doubled at 2-wk intervals up to target
dose of 32 mg once daily.

Hepatic Impairment
PO (Adults): Moderate hepatic impair-
meni—Initiate at a lower dose.

Eprosartan

PO (Adults): 600 mg once daily; maybe T to
800 mg/day (in 1-2 divided doses) (usual
range 400—800 mg/day).

Renal Impairment
PO (Adults): CCr <60 ml/min —Do not ex-
ceed 600 mg/day.

Irbesartan

PO (Adults): Hypertension—150 mg once
daily, may be increased to 300 mg once daily.
Initiate therapy at 75 mg once daily in patients
who are receiving diuretics or are volume de-
pleted. Type 2 diabetic nephropathy—300 mg
once daily.

Losartan

PO (Adults): Hypertension—>50 mg once dai-
ly initially (range 25—100 mg/day as a single
daily dose or 2 divided doses) (initiate therapy
at 25 mg once daily in patients who are receiving
diuretics or are volume depleted) . Prevention
of stroke in patients with hypertension and
left ventricular hypertrophy—>50 mg once
daily initially; hydrochlorothiazide 12.5 mg
once daily should be added and/or dose of lo-
sartan increased to 100 mg once daily followed
by an increase in hydrochlorothiazide to 25 mg
once daily based on blood pressure response.
Type 2 diabetic nephropathy—>50 mg once
daily; may increase to 100 mg once daily; de-
pending on blood pressure response.

Hepatic Impairment

PO (Adults): 25 mg once daily initially; may be
increased as tolerated.

PO (Children >6 yr): Hypertension—0.7
mg/kg once daily (up to 50 mg/day); may be ti-
trated up to 1.4 mg/kg/day (or 100 mg/day).
Renal Impairment

PO (Children >6 yr): CCr <30 ml/min —
Contraindicated.
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Olmesartan

PO (Adults): 20 mg once daily; maybe T up
to 40 mg once daily (patients who are receiving
diuretics or are volume-depleted should be
started on lower doses).

Telmisartan

PO (Adults): 40 mg once daily (volume-de-
pleted patients should start with 20 mg once dai-
ly); may be titrated up to 80 mg/day.

Valsartan

PO (Adults): Hypertension—80 mg or 160
mg once daily initially in patients who are not
volume-depleted; may be increased to 320 mg
once daily; CHF —40 mg twice daily, may be ti-
trated up to target dose of 160 mg twice daily as
tolerated; Post-MI —20 mg twice daily (may be
initiated >12 hr after MI); dose may be titrated
up to target dose of 160 mg twice daily, as toler-
ated.

Availability

Candesartan

Tablets: 4 mg, 8 mg, 16 mg, 32 mg. Cost: 4 mg
$154.54/90, 8 mg $155.97/90, 16 mg $155.97/
90, 32 mg $215.96/90. In combination
with: hydrochlorothiazide (Atacand HCT; see
Appendix B).

Eprosartan

Tablets: 400 mg, 600 mg. I combination
with: hydrochlorothiazide (Teveten HCT; see
Appendix B).

Irbesartan

Tablets: 75 mg, 150 mg, 300 mg. Cost: 75 mg
$149.97/90, 150 mg $165.97/90, 300 mg
$199.97/90. In combination with: hydro-
chlorothiazide (Avalide; see Appendix B).

Losartan

Tablets: 25 mg, 50 mg, 100 mg. Cost: 25 mg
$157.96/90, 50 mg $162.98/90, 100 mg
$219.97/90. In combination with: hydro-
chlorothiazide (Hyzaar; see Appendix B).
Olmesartan

Tablets: 5 mg, 20 mg, 40 mg. Cost: 5 mg
$149.97/90, 20 mg $153.50/90, 40 mg
$179.96/90. In combination with: hydro-
chlorothiazide (Benicar HCT; see Appendix B).

Telmisartan

Tablets: 20 mg, 40 mg, 80 mg. Cost: 20 mg
$50.32/28, 40 mg $58.99/30, 80 mg $65.99/

30. In combination with: hydrochlorothia- n

zide (Micardis HCT; see Appendix B).
Valsartan

Tablets: 40 mg, 80 mg, 160 mg, 320 mg. Cost:
40 mg $151.97/90, 80 mg $179.97/90, 160 mg
$179.97/90, 320 mg $261.95/90. In combi-
nation with: amlodipine (Exforge); hydro-
chlorothiazide (Diovan HCT; See Appendix B).

NURSING IMPLICATIONS

Assessment

o Assess blood pressure (lying, sitting, stand-
ing) and pulse periodically during therapy.
Notify health care professional of significant
changes.

o Monitor frequency of prescription refills to
determine adherence.

o Assess patient for signs of angioedema (dysp-
nea, facial swelling) . May rarely cause angi-
oedema.

o CHF: Monitor daily weight and assess patient
routinely for resolution of fluid overload (pe-
ripheral edema, rales/crackles, dyspnea,
weight gain, jugular venous distention).

o Lab Test Considerations: Monitor renal
function and electrolyte levels periodically.
Serum potassium, BUN, and serum creatinine
maybe 1.

e Maycause | AST, ALT, and serum bilirubin
(candesartan and olmesartan only).

e Maycause 1 uricacid, slight |, in hemo-
globin and hematocrit, neutropenia, and
thrombocytopenia.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)
Noncompliance (Patient/Family Teaching)

Implementation

o Do not confuse valsartan with losartan.

o Correct volume depletion, if possible, prior to
initiation of therapy.

o PO: May be administered without regard to
meals.

Losartan

o PO: For patients with difficulty swallowing
tablets, pharmacist can compound oral sus-
pension; stable for 4 wk if refrigerated. Shake
suspension before each use.

Patient/Family Teaching
o Emphasize the importance of continuing to
take as directed, even if feeling well. Take

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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missed doses as soon as remembered if not
almost time for next dose; do not double
doses. Instruct patient to take medication at
the same time each day. Warn patient not to
discontinue therapy unless directed by health
care professional.

o Caution patient to avoid salt substitutes con-
taining potassium or food containing high
levels of potassium or sodium unless directed
by health care professional. See Appendix L.

o Caution patient to avoid sudden changes in
position to decrease orthostatic hypotension.
Use of alcohol, standing for long periods, ex-
ercising, and hot weather may increase or-
thostatic hypotension.

o Advise women of childbearing age to use con-
traception and notify health care professional
if pregnancy is suspected or planned. If preg-
nancy s detected, discontinue medication as
soon as possible.

o May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness
until response to medication is known.

o Advise patient to consult health care profes-
sional before taking any OTC or herbal
cough, cold, or allergy remedies or other
medications.

o Instruct patient to notify health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Instruct patient to notify health care profes-
sional if swelling of face, eyes, lips, or tongue
occurs, or if difficulty swallowing or breath-
ing occurs.

o Emphasize the importance of follow-up

exams to evaluate effectiveness of medication.

Hypertension: Encourage patient to comply

with additional interventions for hypertension

(weight reduction, low-sodium diet, discon-

tinuation of smoking, moderation of alcohol

consumption, regular exercise, stress man-
agement). Medication controls, but does not
cure, hypertension.

o Instruct patient and family on proper tech-
nique for monitoring blood pressure. Advise
them to check blood pressure at least weekly
and to report significant changes.

Evaluation/Desired Outcomes

o Decrease in blood pressure without appear-
ance of excessive side effects.

o Slowed progression of diabetic nephropathy
(irbesartan, losartan).

o Decreased cardiovascular death and CHF-re-
lated hospitalizations in patients with CHF
(candesartan).

o Decreased hospitalizations in patients with
CHF (valsartan).

o Decreased risk of cardiovascular death in pa-
tients with left ventricular systolic dysfunction
after MI (valsartan).

o Reduced risk of stroke in patients with hyper-
tension and left ventricular hypertrophy (lo-
sartan).

anidulafungin
(a-ni-du-la-fun-gin)
Eraxis

Classification
Therapeutic: antifungals
Pharmacologic: echinocandins

Pregnancy Category C

Indications

Candidemia and other serious candidal infec-
tions including intra-abdominal abscess, perito-
nitis. Esophageal candidiasis.

Action

Inhibits the synthesis of fungal cell wall. Thera-
peutic Effects: Death of susceptible fungi.
Spectrum: Active against Candida albicans,
Candida glabrata, Candida parapsilosis, and
Candida tropicalis.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Crosses the placenta.
Metabolism and Excretion: Undergoes
chemical degradation without hepatic metabo-
lism; <1% excreted in urine.

Half-life: 40-50 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION
v rapid end of in- 24 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity.

Use Cautiously in: Underlying liver disease
(may worsen); OB: Pregnancy or lactation (use
only if benefits outweigh potential risk; Pedi:
Safe use in children not established.
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Adverse Reactions/Side Effects

Resp: dyspnea. CV: hypotension. GI: diarrhea,
1 liver enzymes. Derm: flushing, rash, urticar-

ia. Fand E: hypokalemia.

Interactions
Drug-Drug: None noted.

Route/Dosage

IV (Adults): Esophageal candidiasis—100
mg loading dose on day 1, then 50 mg daily.
Candidemia and other candidal infections—
200 mg loading dose on day 1, then 100 mg dai-
ly.

Availability

Lyophilized powder for IV use (requires
reconsitution): 50 mg/vial.

NURSING IMPLICATIONS

Assessment

o Assess infected area and monitor cultures be-
fore and periodically during therapy.

o Specimens for culture should be taken before
instituting therapy. Therapy may be started
before results are obtained.

o Lab Test Considerations: May cause |
ALT, AST, alkaline phosphatase, and hepatic
enzymes.

e May cause hypokalemia.

o May cause neutropenia and leukopenia.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation

o Intermittent Infusion: Reconstitute each
50 mg vial with 15 mL of companion diluent
(20% Dehydrated Alcohol in Water for injec-
tion) for a concentration of 3.33 mg/mL.
Store reconstituted solution at room temper-
ature; do not freeze. Further dilute within 24
hr by transferring contents of reconstituted
vial into IV bag containing D5W or 0.9% NaCl
to provide a concentration of 0.5 mg/mL. For
the 50 mg dose, dilute with 85 mL for an infu-
sion volume of 100 mL. For the 100 mg dose,
dilute with 170 mL for an infusion volume of
200 mL. For the 200 mg dose, dilute with 340
mL for a total infusion volume of 400 mL. Do
not administer solutions that are discolored
or contain particulate matter. Rafe: Adminis-
ter at a rate not to exceed 1.1 mg/min.

Patient/Family Teaching

o Explain purpose of medication to patient.

o Instruct patient to notify health care profes-
sional if diarrhea becomes pronounced.

Evaluation/Desired Outcomes

o Resolution of clinical and laboratory indica-
tions of fungal infections. Duration of therapy
should be based on the patient’s clinical re-
sponse. Therapy should be continued for at
least 14 days after the last positive culture.
For esophageal candidiasis, treatment should
continue for at least 7 days following resolu-
tion of symptoms.

ANTIFUNGALS (TOPICAL)

butenafine (byoo-ten-a-feen)
Lotrimin Ultra, Mentax

ciclopirox (sye-kloe-peer-ox)
Loprox, Penlac, Stieprox

clotrimazole (kloe-trye-ma-zole)
wCanesten, «Clotrimaderm,
Cruex, Lotrimin, +Lotriderm

econazole (ee-kon-a-zole)
Spectazole

ketoconazole
(kee-toe-kon-a-zole)
Extina, Nizoral, Nizoral A-D

miconazole (mye-kon-a-zole)
Fungoid, Lotrimin AF, «Micozole,
Monistat-Derm, Ony-Clear, Zea-
sorb-AF

naftifine (naff-ti-feen)
Naftin

nystatin (nye-stat-in)
Mycostatin, «Nadostine, «+Nya-
derm, Nystop

oxiconazole (ox-i-kon-a-zole)
Oxistat

sulconazole (sul-kon-a-zole)
Exelderm

terbinafine (ter-bin-a-feen)
Lamisil AT

tolnaftate (tol-naff-tate)

«Pitrex, Podactin, Q-Naftate, Ti-
nactin, Ting

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification
Therapeutic: antifungals (topical)

Pregnancy Category B (butenafine, ci-
clopirox, clotrimazole, naftifine, oxico-
nazole, terbinafine), C (econazole, keto-
conazole, miconazole, sulconazole,
tolnaftate), UK (nystatin)

Indications

Treatment of a variety of cutaneous fungal infec-
tions, including cutaneous candidiasis, tinea
pedis (athlete’s foot), tinea cruris (jock itch),
tinea corporis (ringworm), tinea versicolor, se-
borrheic dermatitis, dandruff, and onychomy-
cosis of fingernails and toes.

Action

Butenafine, nystatin, clotrimazole, econazole,
ketoconazole, miconazole, naftifine, oxicona-
zole, sulconazole, and terbinafine affect the syn-
thesis of the fungal cell wall, allowing leakage of
cellular contents. Tolnaftate distorts the hyphae
and stunts mycelial growth in fungi. Ciclopirox
inhibits the transport of essential elements in the
fungal cell, disrupting the synthesis of DNA,
RNA, and protein. Therapeutic Effects: De-
crease in symptoms of fungal infection.

Pharmacokinetics

Absorption: Absorption through intact skin is
minimal.

Distribution: Distribution after topical admin-
istration is primarily local.

Metabolism and Excretion: Metabolism and
excretion not known following local appli-
cation.

Half-life: Butenafine—35 hr; Ciclopirox—
5.5 hr (gel); Terbinafine —21 hr.

TIME/ACTION PROFILE (resolution of
symptoms/lesions)

ROUTE ONSET PEAK DURATION
Butenafine  unknown up to 4 wk unknown
Tolnaftate ~ 24-72 hr unknown unknown

+ Only the drugs with known information included in this
table

Contraindications/Precautions
Contraindicated in: Hypersensitivity to active
ingredients, additives, preservatives, or bases;
Some products contain alcohol or bisulfites and
should be avoided in patients with known into-
lerance.

Use Cautiously in: Nail and scalp infections
(may require additional systemic therapy); OB,
Lactation: Safety not established.

Adverse Reactions/Side Effects
Local: burning, itching, local hypersensitivity
reactions, redness, stinging.

Interactions
Drug-Drug: Either not known or insignificant.

Route/Dosage

Butenafine

Topical (Adults and Children >12 yr): Ap-
ply once daily for 2 wk for tinea corporis, tinea
cruris, or tinea versicolor. Apply once daily for 4
wk or once daily for 7 days for tinea pedis.
Ciclopirox

Topical (Adults and Children >10yr):
Cream/lotion—Apply twice daily for 2—4 wk;
Topical solution (nail lacquer)—Apply to
nails at bedtime or 8 hr prior to bathing for up
to 48 wk. Each daily application should be made
over the previous coat and then removed with
alcohol every 7 days; Gel—Apply twice daily for
4wk; Shampoo—5-10 ml applied to scalp,
lather and leave on for 3 min, rinse; repeat twice
weekly for 4 wk (at least 3 days between appli-
cations).

Clotrimazole

Topical (Adults and Children >3 yr): Apply
twice daily for 1-4 wk.

Econazole

Topical (Adults and Children): Apply once
daily for tinea pedis (for 4 wk), tinea cruris (for
2wk), tinea corporis (for 2 wk), or tinea versi-
color (for 2 wk). Apply twice daily for cuta-
neous candidiasis (for 2 wk).

Ketoconazole

Topical (Adults): Apply cream once daily for
cutaneous candidiasis (for 2 wk), tinea corpo-
ris (for 2 wk), tinea cruris (for 2 wk), tinea
pedis (for 6 wk), or tinea versicolor (for 2 wk).
Apply cream twice daily for seborrheic dermati-
tis (for 4 wk). For dandruff, use shampoo twice
weekly (wait 3—4 days between treatments) for
4wk, then intermittently.

Miconazole

Topical (Adults and Children >2 yr): Apply
twice daily. Treat tinea cruris for 2 wk and tinea
pedis or tinea corporis for 4 wk.
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Naftifine
Topical (Adults): Apply cream once daily for
up to 4 wk. Apply gel twice daily for up to 4 wk.

Nystatin
Topical (Adults and Children): Apply 2—-3
times daily until healing is complete.

Oxiconazole

Topical (Adults and Children): Apply cream
or lotion 1-2 times daily for tinea pedis (for 4
wk), tinea corporis (for 2 wk), or tinea cruris
(for 2 wk). Apply cream once daily for tinea ver-
sicolor (for 2 wk).

Sulconazole

Topical (Adults): Apply 1-2 times daily (twice
daily for tinea pedis). Treat tinea corporis, tinea
cruris, or tinea versicolor for 3 wk, and tinea
pedis for 4 wk.

Terhinafine

Topical (Adults): Apply twice daily for tinea
pedis (for 1 wk) or daily for tinea cruris or tinea
corporis for 1 wk.

Tolnaftate

Topical (Adults): Apply twice daily for tinea
cruris (for 2 wk), tinea pedis (for 4 wk), or ti-
nea corporis (for 4 wk).

Availability

Butenafine

Cream: 1% 0TC,

Ciclopirox

Cream: 0.77%. Lotion: 0.77%. Nail lacquer:
8%. Shampoo: 1%.

Clotrimazole

Cream: 1%, Solution: 1%"". In combina-
tion with: betamethasone (Lotrisone). See
Appendix B.

Econazole

Cream: 1%.

Ketoconazole

Cream: 2%. Shampoo: 1% Foam: 2%.
Miconazole

Cream: 2%®% 91C, Lotion powder: 2%".
Ointment: 2%°". Powder: 2%°". Spray pow-
der: 2%". Spray liquid: 2%°". Solution:
2%, Tincture: 2%, In combination
with: zinc oxide (Vusion). See Appendix B.
Naftifine

Cream: 1%®% 97C_ Gel: 1%,

Nystatin

Cream: 100,000 units/g® °™, Ointment:
100,000 units/g®* °™C. Powder: 100,000 units/
g O™C_In combination with: triamcino-
lone. See Appendix B.

Oxiconazole
Cream: 1%. Lotion: 1%.

Sulconazole
Cream: 1%. Solution: 1%.

Terbinafine

Cream: 1%". Spray liquid: 1%
Tolnaftate

Cream: 1%, Solution: 1%"". Powder:
1%, Spray powder: 1%™. Spray liquid:
1%,

NURSING IMPLICATIONS

Assessment

o Inspectinvolved areas of skin and mucous
membranes before and frequently during
therapy. Increased skin irritation may indi-
cate need to discontinue medication.

Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Indications)

Implementation

o Do not confuse Lotrimin (clotrimazole) with
Lotrisone (betamethasone/clotrimazole).

o Consult physician or other health care profes-
sional for proper cleansing technique before
applying medication.

o Choice of vehicle is based on use. Ointments,

creams, and liquids are used as primary ther-

apy. Lotion is usually preferred in intertrigi-
nous areas; if cream is used, apply sparingly
to avoid maceration. Powders are usually
used as adjunctive therapy but may be used as
primary therapy for mild conditions (espe-
cially for moist lesions).

Topical: Apply small amount to cover affect-

ed area completely. Avoid the use of occlusive

wrappings or dressings unless directed by
physician or other health care professional.

o Nail lacquer: Avoid contact with skin other
than skin immediately surrounding treated
nail. Avoid contact with eyes or mucous mem-
branes. Removal of unattached, infected nail,
as frequently as monthly, by health care pro-
fessional is needed with use of this medica-
tion. Up to 48 wk of daily application and pro-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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fessional removal may be required to achieve
clear or almost clear nail. Six months of treat-
ment may be required before results are no-
ticed.

Ciclopirox or Ketoconazole shampoo:
Moisten hair and scalp thoroughly with water.
Apply sufficient shampoo to produce enough
lather to wash scalp and hair and gently mas-
sage it over the entire scalp area for approxi-
mately 1 min. Rinse hair thoroughly with
warm water. Repeat process, leaving sham-
poo on hair for an additional 3 min. After the
2nd shampoo, rinse and dry hair with towel
or warm air flow. Shampoo twice a week for 4
wk with at least 3 days between each sham-
pooing and then intermittently as needed to
maintain control.

Ketoconazole foam: Hold container up-
right and dispense foam into cap of can or
other smooth surface; dispensing directly on
to hand is not recommended as the foam be-
gins to melt immediately on contact with
warm skin. Pick up small amounts with fing-
ertips and gently massage into affected areas
until absorbed. Move hair to allow direct ap-
plication to skin.

Patient/Family Teaching

Instruct patient to apply medication as direct-
ed for full course of therapy, even if feeling
better. Emphasize the importance of avoiding
the eyes.

Caution patient that some products may stain
fabric, skin, or hair. Check label information.
Fabrics stained from cream or lotion can usu-
ally be cleaned by handwashing with soap and
warm water; stains from ointments can usual-
ly be removed with standard cleaning fluids.
Patients with athlete’s foot should be taught to
wear well-fitting, ventilated shoes, to wash af-
fected areas thoroughly, and to change shoes
and socks at least once a day.

Advise patient to report increased skin irrita-
tion or lack of response to therapy to health
care professional.

Nail lacquer: File away loose nail and trim
nails every 7 days after solution is removed
with alcohol. Do not use nail polish on treat-
ed nails. Inform health care professional if
patient has diabetes mellitus before using.

Evaluation/Desired Outcomes
e Decrease in skin irritation and resolution of

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

tinea pedis, therapeutic response may take
3—4 wk. Recurrent fungal infections may be a
sign of systemic illness.

ANTIFUNGALS (VAGINAL)

hutoconazole
byoo-toe-kon-a-zole)
ynezole-1, Mycelex-3
clotrimazole (kloe-trye-ma-zole)
+Canesten, «Clotrimaderm,
Gyne-Lotrimin-3, Mycelex-7,
+Trivagizole-3

miconazole (mye-kon-a-zole)
Monistat-1, Monistat-3, Monistat-
7,Vagistat-3

nystatin (nye-stat-in)

Mycostatin

terconazole (ter-kon-a-zole)
Terazol-3, Terazol-7

tioconazole (tye-oh-kon-a-zole)
1-Day, Vagistat-1

Classification

Therapeutic: antifungals (vaginal)
Pregnancy Category A (nystatin), B
(clotrimazole), C (butoconazole, micona-
zole, terconazole, tioconazole)

Indications
Treatment of vulvovaginal candidiasis.

Action

Affects the permeability of the fungal cell wall,
allowing leakage of cellular contents. Not active
against bacteria. Therapeutic Effects: Inhibit-
ed growth and death of susceptible Candida,
with decrease in accompanying symptoms of
vulvovaginitis (vaginal burning, itching, dis-
charge).

Pharmacokinetics

Absorption: Absorption through intact skin is
minimal.

Distribution: Unknown. Action is primarily
local.

Metabolism and Excretion: Negligible with
local application.

Half-life: Not applicable.
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TIME/ACTION PROFILE

DURATION
24 hr

ROUTE ONSET PEAK

All agents  rapid unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to active
ingredients, additives, or preservatives; OB:
Safety not established; Lactation: Safety not es-
tablished.

Use Cautiously in: None noted.

Adverse Reactions/Side Effects
GU: itching, pelvic pain, vulvovaginal burning.

Interactions

Drug-Drug: Concurrent use of vaginal micona-
zole with warfarin 1 risk of bleeding/bruising
(appropriate monitoring recommended).

Route/Dosage

Butoconazole

Vag (Adults and Children >12 yr): 1 appli-
catorful (5 g) at bedtime for 3 days (Mycelex-3)
or one applicatorful single dose (Gynezolee1).

Clotrimazole

Vag (Adults and Children >12 yr): Vaginal
tablets—100 mg at bedtime for 7 nights (pre-
ferred regimen for pregnancy) or 200 mg at
bedtime for 3 nights. Vaginal cream—1 appli-
catorful (5 g) of 1% cream at bedtime for 7 days
or 1 applicatorful (5 g) of 2% cream at bedtime
for 3 days.

Miconazole

Vag (Adults and Children >12 yr): Vaginal
suppositories—one 100-mg suppository at
bedtime for 7 days or one 200-mg suppository
at bedtime for 3 days or one 1200-mg supposi-
tory as a single dose. Vaginal cream—1 appli-
catorful of 2% cream at bedtime for 7 days or 1
applicatorful of 4% cream at bedtime for 3 days.
Combination packages—contain a cream or
suppositories as well as an external vaginal
cream (may be used twice daily for up to 7 days,
as needed, for symptomatic management of
itching).

Nystatin

Vag (Adults): 100,000 units (1 tablet) daily for
2 wk.

Terconazole
Vag (Adults): Vaginal cream—1 applicator-
ful (5 g) of 0.4% cream at bedtime for 7 days or

1 applicatorful (5 g) of 0.8% cream at bedtime
for 3 days. Vaginal suppositories—1 supposi-
tory (80 mg) at bedtime for 3 days.

Tioconazole

Vag (Adults and Children 212 yr): 1 appli-
catorful (4.6 g) at bedtime as a single dose.

Availability

Butoconazole
Vaginal cream: 2% ¢,

Clotrimazole

Vaginal tablets: 100 mg”™, 200 mg*™. Vaginal
cream: 1%, 2%°™.

Miconazole

Vaginal cream: 2%, 4%"". Vaginal suppo-
sitories: 100 mg*™, 200 mg® ™", I combi-
nation with: combination package of 3 200-
mg suppositories and 2% external cream®™; one
1200-mg suppository and 2% external cream®™;
4% vaginal cream and 2% external cream®™; 7
100-mg suppositories and 2% external
cream®; 2% vaginal cream and 2% external
cream”™.,

Nystatin
Vaginal tablets: 100,000 units.

Terconazole

Vaginal cream: 0.4%, 0.8%. Vaginal suppo-
sitories: 80 mg.

Tioconazole

Vaginal ointment: 6.5%.

NURSING IMPLICATIONS

Assessment

o Inspectinvolved areas of skin and mucous
membranes before and frequently during
therapy. Increased skin irritation may indi-
cate need to discontinue medication.

Potential Nursing Diagnoses
Risk for infection (Indications)
Risk for impaired skin integrity (Indications)

Implementation

o Consult physician or other health care profes-
sional for proper cleansing technique before
applying medication.

o Nystatin vaginal tablets should be refrig-
erated.

o Vag: Applicators are supplied for vaginal ad-
ministration.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching

o Instruct patient to apply medication as direct-
ed for full course of therapy, even if feeling
better. Therapy should be continued during
menstrual period.

o Instruct patient on proper use of vaginal ap-
plicator. Medication should be inserted high
into the vagina at bedtime. Instruct patient to
remain recumbent for at least 30 min after in-
sertion. Advise use of sanitary napkins to pre-
vent staining of clothing or bedding.

o Advise patient to avoid using tampons while
using this product.

o Advise patient to consult health care profes-
sional regarding intercourse during therapy.
Vaginal medication may cause minor skin ir-
ritation in sexual partner. Advise patient to re-
frain from sexual contact during therapy or
have male partner wear a condom. Some
products may weaken latex contraceptive de-
vices. Another method of contraception
should be used during treatment.

o Advise patient to report to health care profes-
sional increased skin irritation or lack of re-
sponse to therapy. A second course may be
necessary if symptoms persist.

o Advise patient to dispose of applicator after
each use (except for terconazole).

Evaluation/Desired Outcomes

o Decrease in skin irritation and vaginal dis-
comfort. Therapeutic response is usually
seen after 1 wk. Diagnosis should be recon-
firmed with smears or cultures before a sec-
ond course of therapy to rule out other patho-
gens associated with vulvovaginitis. Recurrent
vaginal infections may be a sign of systemic
illness.

|
apomorphine (a-po-mor-feen)
Apokyn

Classification

Therapeutic: antiparkinson agents
Pharmacologic: dopamine agonists

Pregnancy Category C

Indications

Acute, intermittent treatment of hypomotility,
“off”” episodes due to advanced Parkinson’s
disease.

Action

Stimulation of specific dopamine receptors im-
proves motor function. Therapeutic Effects:
Improved motor function.

Pharmacokinetics

Absorption: Well absorbed (100%) following
subcut administration.

Distribution: Enters CSF.

Metabolism and Excretion: Unknown.
Half-life: 40 min.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK

10-60 min

DURATION
2 hr

subcut rapid

Contraindications/Precautions
Contraindicated in: Hypersensitivity to apo-
morphine or bisulfites; Concurrent use of 5-HT,
antagonists (granisetron, ondansetron, palono-
setron, alosetron, dolasetron); Lactation: May
appear in human milk; discontinue medication
or discontinue breast-feeding.

Use Cautiously in: Hypokalemia, hypomagne-
semia, bradycardia, congenital QTc prolonga-
tion or concurrent use of drugs causing QTc
prolongation (1 risk of serious arrhythmias);
Mild to moderate renal impairment (|, starting
dose); Mild to moderate hepatic impairment;
OB: Use only if clearly needed; Pedi: Safety not
established; Geri: Increased risk of confusion/
hallucinations, falls, and cardiac, respiratory,
and gastrointestinal events.

Exercise Extreme Caution in: Cardiovascular
or cerebrovascular disease (may exacerbate
condition).

Adverse Reactions/Side Effects

CNS: dizziness, hallucinations, somnolence,
confusion, sudden drowsiness, headache.
EENT: rhinorrhea. CV: CARDIAC ARREST, chest
pain, hypotension, angina, CHF, QT¢ prolonga-
tion. GI: nausea, vomiting. GU: priapism.
Derm: flushing, pallor, sweating. Local: injec-
tion site pain. MS: arthralgia, back pain, limb
pain. Neuro: aggravation of Parkinson’s dis-
ease, dyskinesia. Misc: yawning.

Interactions

Drug-Drug: Profound hypotension, loss of

consciousness occurs with 5-HT, antagonists.
1 risk of hypotension with alcohol, antihy-

pertensives, vasodilators, especially ni-

trates.

Route/Dosage

Subcut (Adults): Test dose—0.2 mL (2 mg);
with further assessment and monitoring, doses
should be titrated at 0.1 mL (1 mg) less than
highest tolerated dose. Doses may be increased
by 0.1 mL (1 mg) every few days as an outpatient
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or no more frequently than every 2 hours in a
supervised setting. Only single doses should be
used during a particular off period. If more than
one week passes between doses, titration should
be restarted at the 0.2 mL (2 mg) level. Doses
should not exceed 0.6 mL (6 mg).

Availability

Solution for injection (contains bisul-
fites): 10 mg/mL in 2 mL ampules and 3 mL
glass cartridges.

NURSING IMPLICATIONS

Assessment

o Assess for nausea and vomiting; severe with
recommended doses. Premedicate with tri-
methobenzamide or another antiemetic prior
to and for at least the first 2 mo of therapy. Do
not administer 5-HT, antagonist; results in
profound hypotension and loss of con-
sciousness.

Monitor blood pressure standing and lying
during dose titration. Orthostatic hypotension
may occur any time during therapy but oc-
curs more frequently during initial therapy or
with a dose increase.

Potential Nursing Diagnoses
Risk for injury (Adverse Reactions)

Implementation

o Always prime the APOKYN pen before every
injection and after loading a new cartridge.

o Never dial the dose or attempt to correct a di-
aling error with the BD pen needle in the
skin, as this may result in an incorrect dose.

o Do notstore or carry APOKYN pen with a pen
needle attached. Use a new sterile BD pen
needle with each injection.

o Subcut: Administer subcutaneously into

stomach, upper arm, or upper leg. Pinch skin

with finger and thumb and insert needle all
the way into pinched skin. Push the injection
button until a clicking sound is heard, and
hold button for 5 min and gently rub injection
site. Rotate site with each injection. Do notin-
jectinto skin that is red, sore, infected, or
damaged. Solution should be clear and color-
less; do not administer solution that is cloudy,
green, or contains particles. Do not adminis-

ter IV.

Store apomorphine at room temperature. Sy-

ringes can be filled from ampules the night

before and stored in the refrigerator until
next day.

Patient/Family Teaching

o Provide patient and caregiver with detailed
instructions on preparation and injection of
dose, use of dosing pen, storage, and disposal
of equipment. Advise patient to read the Pa-
tient Package Insert and Directions for Use.
Medication is dosed in mL, not mg. A dose of
1 mgis represented on dosing pen as 0.1 mL
(1.0 mL equals 10 mg). Caution patient that
apomorphine is not used to prevent “off”” epi-
sodes and does not take the place of other
medications for Parkinson’s disease.

o Advise patient to change positions slowly to
prevent orthostatic hypotension. Caution pa-
tient to avoid drinking alcohol; will increase
hypotensive effects of apomorphine.

o May cause sudden bouts of falling asleep dur-
ing activities of daily living. Advise patient to
notify health care professional if daytime
sleepiness occurs and to avoid other medica-
tions that cause drowsiness. May require dis-
continuation of apomorphine. Caution pa-
tients to avoid other medications that cause
sedation and to avoid driving and other activi-
ties requiring alertness until response to
medication is known.

o Caution patients that hallucinations may
occur.

o Advise patients to notify health care profes-
sional if pregnancy is planned or suspected
orif breast feeding.

Evaluation/Desired Outcomes

o Improvement in ability to control movements
when used during an “off”” episode of Parkin-
son’s disease. May improve ability to walk,
talk, or move around.

aprepitant (a-prep-i-tant)
Emend
Classification

Therapeutic: antiemetics
Pharmacologic: neurokinin antagonists

Pregnancy Category B

Indications
Prevention of acute and delayed nausea and
vomiting caused by initial/repeat treatment with

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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highly emetogenic chemotherapy (with other
antiemetics). Prevention of postoperative nau-
sea and vomiting.

Action

Acts as a selective antagonist at substance P/
neurokinin 1 (NK,) receptors in the brain.
Therapeutic Effects: Decreased nausea and
vomiting associated with chemotherapy. Aug-
ments the antiemetic effects of dexamethasone
and 5-HT, antagonists (ondansetron).

Pharmacokinetics

Absorption: 60—65% absorbed following oral
administration.

Distribution: Crosses the blood brain barrier;
remainder of distribution unknown.
Metabolism and Excretion: Mostly metabo-
lized by the liver (CYP3A4 enzyme system); not
renally excreted.

Half-life: 9—13 hr.

TIME/ACTION PROFILE (antiemetic effect)

ROUTE ONSET PEAK DURATION
PO 1 hr 4 hr* 24 hr
*Blood level

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent use with pimozide (risk of life-threatening
adverse cardiovascular reactions); Lactation:
May cause unwanted effects in nursing infants.
Use Cautiously in: Concurrent use with any
agents metabolized by CYP3A4 (see Drug-Drug
Interactions); OB: Use only if clearly needed;
Pedi: Safety not established.

Adverse Reactions/Side Effects

CV: dizziness, fatigue, weakness. GI: diarrhea.
Misc: hiccups.

Interactions

Drug-Drug: Aprepitant inhibits, induces, and
is metabolized by the CYP3A4 enzyme system; it
also induces the CYP2C9 system. Concurrent use
with other medications that are metabolized by
CYP3A4 may result in increased toxicity from
these agents including docetaxel, paclitaxel,
etoposide, irinotecan, ifosfamide, imatin-
ib, vinorelbine, vinblastine, vincristine,
midazolam, triazolam, and alprazolam;
concurrent use should be undertaken with cau-
tion. Concurrent use with drugs that signifi-
cantly inhibit the CYP3A4 enzyme system
including (ketoconazole, itraconazole, ne-
fazodone, clarithromycin, ritonavir, nelfi-
navir, and diltiazem) may 1 blood levels and

effects of aprepitant. Concurrent use with drugs
that induce the CYP3A4 enzyme system in-
cluding rifampin, carbamazepine, and phe-
nytoinmay | blood levels and effects of
aprepitant. T blood levels and effects of dexa-
methasone (regimen reflects 2 50% dose re-
duction); a similar effect occurs with methyl-
prednisolone (|, IVdoseby25%, | PO dose
by 50% when used concurrently). May |, the
effects of warfarin (careful monitoring for 2
wk recommended), oral contraceptives (use
alternate method), tolbutamide, and pheny-
toin.

Route/Dosage

PO (Adults): Chemotherapy—125 mg 1 hr
prior to chemotherapy, then 80 mg once daily
for 2 days (with dexamethasone 12 mg PO 30
min prior to chemotherapy, then 8 mg once dai-
lyfor 3 days and ondansetron 32 mg IV 30 min
prior to chemotherapy); Postoperative—40
mg given within 3 hrs prior to induction of anes-
thesia.

Availability
Capsules: 40 mg, 80 mg, 125 mg.

NURSING IMPLICATIONS

Assessment

o Assess nausea, vomiting, appetite, bowel
sounds, and abdominal pain prior to and fol-
lowing administration.

o Monitor hydration, nutritional status, and in-
take and output. Patients with severe nausea
and vomiting may require IV fluids in addition
to antiemetics.

o Lab Test Considerations: Monitor clot-
ting status closely during the 2 wk period, es-
pecially at 7-10 days, following aprepitant
therapy in patients on chronic warfarin
therapy.

o May cause mild, transient T in AST and ALT.

Potential Nursing Diagnoses

Risk for deficient fluid volume (Indications)
Imbalanced nutrition: less than body require-
ments (Indications)

Implementation

o Aprepitant is given as part of a regimen that
includes a corticosteroid and a 5-HT, antago-
nist (see Route/Dosage).

o PO: Administer daily for 3 days. Day I—
administer 125 mg 1 hr prior to chemothera-
py. Days 2 and 3—administer 80 mg once in
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the morning. May be administered without
regard to food.

Patient/Family Teaching

o Instruct patient to take aprepitant as directed.
Direct patient to read the patient package in-
sert before starting therapy and to reread it
each time the prescription is renewed.

o Advise patient to notify health care profes-
sional prior to taking any other Rx, OTC, or
herbal products.

o Caution patient that aprepitant may decrease
the effectiveness of oral contraceptives. Ad-
vise patient to use alternate nonhormonal
methods of contraception.

o Advise patient and family to use general mea-
sures to decrease nausea (begin with sips of
liquids and small, nongreasy meals; provide
oral hygiene; remove noxious stimuli from
environment).

Evaluation/Desired Outcomes

o Decreased nausea and vomiting associated
with chemotherapy.

o Prevention of postoperative nausea and vom-
iting.

I —

argatroban (ar-gat-tro-ban)
Argatroban

Classification
Therapeutic: anticoagulants
Pharmacologic: thrombin inhibitors

Pregnancy Category B

Indications

Prophylaxis or treatment of thrombosis in pa-
tients with heparin-induced thrombocytopenia.
As an anticoagulant in patients with or at risk for
heparin-induced thrombocytopenia who are
undergoing percutaneous coronary interven-
tion (PCI).

Action

Inhibits thrombin by binding to its receptor
sites. Inhibition of thrombin prevents activation
of factors V, VIII, and XII; the conversion of fi-
brinogen to fibrin; platelet adhesion and aggre-
gation. Therapeutic Effects: Decreased
thrombus formation and extension with de-
creased sequelae of thrombosis (emboli, post-
phlebitic syndromes).

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Metabolism and Excretion: Mostly metabo-
lized by the liver; excreted primarily in feces via
biliary excretion. 16% excreted unchanged in
urine, 14% excreted unchanged in feces.
Half-life: 39—51 min (increased in hepatic im-
pairment).

TIME/ACTION PROFILE (anticoagulant
effect)

ROUTE ONSET PEAK DURATION

v immediate 1-3 hr 2-4 hr

Contraindications/Precautions
Contraindicated in: Major bleeding; Hyper-
sensitivity; Lactation.

Use Cautiously in: Hepatic impairment (| in-
itial infusion rate recommended); OB: Use only
if clearly needed; Pedi: Safety not established in
children <18 yr.

Adverse Reactions/Side Effects

CV: hypotens. GI: diarrhea, nausea, vomiting.
Hemat: BIEEDING. Misc: allergic reactions in-
cluding ANAPHYLAXIS, fever.

Interactions

Drug-Drug: Risk of bleeding maybe 1 by
concurrent use of antiplatelet agents,
thrombolytic agents, or other anticoagu-
lants.

Drug-Natural Products: T bleeding risk
with anise, arnica, chamomile, clove, fever-
few, garlic, ginger, ginkgo, Panax ginseng,
and others.

Route/Dosage

IV (Adults): 2 mcg/kg/min as a continuous in-
fusion; adjust infusion rate on the basis of acti-
vated partial thromboplastin time (aPTT). Pa-
tients undergoing PCI—350 mcg/kg bolus
followed by infusion at 25 mcg/kg/min, activa-
ted clotting time (ACT) should be assessed 5—
10 min later. If ACT is 300—450 sec, procedure
may be started. If ACT <300 sec, give additional
bolus of 150 mcg/kg and increase infusion rate
to 30 mg/kg/min. If ACT is >450 sec infusion
rate should be decreased to 15 mcg/kg/min and
ACT rechecked after 5-10 min. If thrombotic
complications occur or ACT drops to <300 sec,
an additional bolus of 150 mcg/kg may be given

W = Canadian drug name.

*CAPITALS indicates life-threatening; underlines indicate most frequent.
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and the infusion rate increased to 40 mcg fol-
lowed by ACT monitoring. If anticoagulation is
required after surgery, lower infusion rates
should be used.

Hepatic Impairment

IV (Adults): 0.5 mcg/kg/min as a continuous
infusion; adjust infusion rate on the basis of
aPTT.

Availability

Solution for injection (must be diluted
100-fold): 250 mg/2.5 ml vial.

NURSING IMPLICATIONS

Assessment

o Monitor vital signs periodically during thera-
py. Unexplained decreases in blood pressure
may indicate hemorrhage. Assess patient for
bleeding. Arterial and venous punctures, IM
injections, and use of urinary catheters, naso-
tracheal intubation, and nasogastric tubes
should be minimized. Noncompressible sites
for IV access should be avoided. Monitor for
blood in urine, lower back pain, pain or
burning on urination. If bleeding cannot be
controlled with pressure, decrease dose or
discontinue argatroban immediately.

o Monitor for signs of anaphylaxis (rash,
coughing, dyspnea) throughout therapy.

o Lab Test Considerations: Monitor aPTT
prior to initiation of continuous infusion, 2
hours after initiation of therapy, and periodi-
cally during therapy to confirm aPTT is within
desired therapeutic range.

o For patients undergoing PCI, monitor ACT as
described in Route and Dose section.

o Assess hemoglobin, hematocrit, and platelet
count prior to, and periodically during, arga-
troban therapy. May cause | hemoglobin
and hematocrit. Unexplained | hematocrit
may indicate hemorrhage.

o Use of argatroban concurrently with multiple
doses of warfarin will result in more pro-
longed prothrombin time and international
normalized ratio (INR) (although there is not
an T invitamin K-dependent factor X, activi-
ty) than when warfarin is used alone. Monitor
INR daily during concomitant therapy. Repeat
INR 46 hr after argatroban is discontinued.
If the repeat value is below the desired thera-
peutic value for warfarin alone, restart arga-
troban therapy and continue until the desired
therapeutic range for warfarin alone is
reached. To obtain the INR for warfarin alone

when the dose of argatroban is >2 mcg/kg/
min the argatroban dose should be temporar-
ily reduced to 2 mcg/kg/min; the INR for
combined therapy may then be obtained 46
hr after argatroban dose was redeuced.

o Toxicity and Qverdose: There s no spe-
cific antidote for argatroban. If overdose oc-
curs, discontinue argatroban. Anticoagula-
tion parameters usually return to baseline
within 2—4 hr after discontinuation.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Indications)

Implementation

o All parenteral anticoagulants should be dis-
continued before argatroban therapy is initi-
ated. Oral anticoagulation may be initiated
with maintenance dose of warfarin; do not
administer loading dose. Discontinue arga-
troban therapy when INR for combined thera-
pyis >4.

IV Administration

IV: Solution is slightly viscous, clear, and col-
orless to pale yellow. Do not administer solu-
tions that are cloudy or contain particulate
matter. Discard unused portion

Direct IV: Diluent: Bolus dose of 350 mcg/
kg should be given prior to continuous infu-
sion in patients undergoing PCI. For Diluent
information, see Continuous Infusion section
below. Rate: Administer bolus over 3—5 min.
Continuous Infusion: Diluent: Dilute
each 2.5 mlvial in 250 ml of 0.9% NaCl, D5W,
or LR. Mix by repeated inversion for 1 min.
Solution may show a slight haziness that dis-
appears upon mixing. Concentration: 1
mg/ml. Rate: Based on patient’s weight (See
Route/Dosage section). Dose adjustment may
be made 2 hr after starting infusion or chang-
ing dose until steady-state aPTT is 1.5-3
times the initial baseline value (not to exceed
100 sec).

Y-Site Compatibility: atropine, diltiazem,
diphenhydramine, dobutamine, dopamine,
fenoldopam, fentanyl, furosemide, hydrocor-
tisone sodium succinate, hydromorphone,
lidocaine, metoprolol, midazolam, milri-
none, morphine, nesiritide, nitroglycerin, ni-
troprusside, norepinephrine, phenylephrine,
vasopressin, verapamil.

o Y-Site Incompatibility: amiodarone.

Patient/Family Teaching
o Inform patient of the purpose of argatroban.
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o Instruct patient to notify health care profes-
sional immediately if any bleeding is noted.

Evaluation/Desired Outcomes

o Decreased thrombus formation and ex-
tension.

o Decreased sequelae of thrombosis (emboli,
post-phlebitic syndromes).

|
aripiprazole (a-ri-pip-ra-zole)
Abilify
Classification
Therapeutic: antipsychotics, mood stabi-

lizers
Pharmacologic: dihydrocarbostyril

Pregnancy Category C

Indications

Schizophrenia. Acute mania, mixed mania.
Maintenance of mood stability in patients with
bipolar disorder. Adjunct treatment of depres-
sion in adults.

Action

Psychotropic activity may be due to agonist ac-
tivity at dopamine D, and serotonin 5-HT,, re-
ceptors and antagonist activity at the 5-HT,, re-
ceptor. Also has alpha, adrenergic blocking
activity. Therapeutic Effects: Decreased mani-
festations of schizophrenia. Decreased mania in
bipolar patients.

Pharmacokinetics

Absorption: Well absorbed (87%) following
oral administration; 100% following IM in-
jection.

Distribution: Extensive extravascular distri-
bution.

Protein Binding: aripiprazole and dehydro-
aripiprazole—=>99%.

Metabolism and Excretion: Mostly metabo-
lized by the liver (CYP3A4 and CYP2DG en-
zymes); one metabolite (dehydro-aripiprazole)
has antipsychotic activity. 18% excreted un-
changed in feces; <1% excreted unchanged in
urine. A small percentage of patients are poor
metabolizers and may need smaller doses.
Half-life: Aripiprazole—75 hr; debydro-ari-
piprazole—94 br.

TIME/ACTION PROFILE (antipsychotic

effect)

ROUTE ONSET PEAK DURATION
PO unknown 2 wk unknown
M unk 1-3 hrs unk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lacta-
tion: Presumed to be excreted in breast milk;
discontinue drug or bottle feed.

Use Cautiously in: Known cardiovascular or
cerebrovascular disease; Conditions which
cause hypotension (dehydration, treatment with
antihypertensives or diuretics); Concurrent ke-
toconazole or other potential CYP3A4 inhibitors
(reduce aripiprazole dose by 50%); Concurrent
quinidine, fluoxetine, paroxetine, or other po-
tential CYP2DG6 inhibitors; Concurrent carbam-
azepine or other potential CYP3A4 inducers;
0B: Use only if benefit outweighs risk to fetus;
Pedi: Safety not established; Geri: Inappropriate
use in elderly patients with dementia is associ-
ated with increased mortality.

Adverse Reactions/Side Effects

CNS: akathisia, confusion, depression, drowsi-
ness, extrapyramidal reactions, fatigue, hostility,
insomnia, lightheadedness, manic reactions,
impaired cognitive function, nervousness, rest-
lessness, seizures, suicidal thoughts, tardive
dyskinesia. Resp: dyspnea. CV: bradycardia,
chest pain, edema, hypertension, orthostatic hy-
potension, tachycardia. EENT: blurred vision,
conjunctivitis, ear pain. GI: constipation, an-
orexia, T salivation, nausea, vomiting, weight
loss. GU: urinary incontinence. Hemat:
anemia. Derm: dry skin, ecchymosis, skin ul-
cer, sweating. MS: muscle cramps, neck pain.
Neuro: abnormal gait, tremor. Misc: NEUROLEP-
TIC MALIGNANT SYNDROME, |, heat regulation.

Interactions

Drug-Drug: Ketoconazole or other poten-
tial CYP3A4 inhibitors decrease metabolism
and increase effects (reduce aripiprazole dose
by 50%). Quinidine, fluoxetine, paroxe-
tine, or other potential CYP2DG inhibitors
decrease metabolism and increase effects (re-
duce aripiprazole dose by at least 50%). Con-
current carbamazepine or other potential
CYP3A4 inducers (double aripiprazole dose;
then decrease to 10—15 mg/day when interfer-
ing drug is withdrawn).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Route/Dosage

Schizophrenia

PO (Adults): Starting and target dose—10 or
15 mg/day as a single dose, doses up to 30 mg/
day have been used; increments in dosing
should not be made before 2 wk at a given dose.
PO (Adults and Children 13-17 yrs): Start-
ing and target dose—2 mg/day as a single
dose, then titrated up for 5 days to a target dose
of 10 mg/day.

IM (Adults): 9.75 mg/day, may use a dose of
5.25 mg based on clinical situation. May give ad-
ditional doses up to 30 mg if needed for agi-
tation.

Bipolar mania

PO (Adults): 30 mg once daily, some patients
may require 15 mg/day if 30 mg/day is not to-
lerated.

IM (Adults): 9.75 mg/day, may use a dose of
5.25 mg based on clinical situation. May give ad-
ditional doses up to 30 mg if needed for agi-
tation.

Depression

PO, IM (Adults): 2—5 mg/day, may titrate up-
ward at 1-wk intervals to 5-10 mg/day; not to
exceed 15 mg/day.

Availability

Tablets: 2 mg, 5mg, 10 mg, 15 mg, 20 mg, 30
mg. Cost: 2 mg $999.90/90, 5 mg $999.90/90,
10 mg $1,035.88/90, 15 mg $999.88/90, 20 mg
$1,375.83/90, 30 mg $1,375.83/90. Tablets,
orally disintegrating: 10 mg, 15 mg. Oral
solution (orange cream): 1 mg/ml. Injec-
tion: 7.5 mg/ml in ready-to-use vials.

NURSING IMPLICATIONS

Assessment

o Assess patient’s mental status (orientation,
mood, behavior) before and periodically
during therapy. Assess for suicidal tenden-
cies, especially during early therapy for de-
pression. Restrict amount of drug available to
patient.

o Assess weight and BMI initially and through-
out therapy.

o Obtain fasting blood glucose and cholesterol
levels initially and periodically throughout
therapy.

o Monitor blood pressure (sitting, standing, ly-
ing), pulse, and respiratory rate before and
periodically during therapy.

o Observe patient carefully when administering
medication to ensure that medication is actu-
ally taken and not hoarded or cheeked.

o Monitor patient for onset of akathisia (rest-
lessness or desire to keep moving) and extra-
pyramidal side effects (parkinsonian—dif-
ficulty speaking or swallowing, loss of
balance control, pill rolling of hands, mask-
like face, shuffling gait, rigidity, tremors; and
dystonic—muscle spasms, twisting motions,
twitching, inability to move eyes, weakness of
arms or legs) periodically throughout thera-
py. Report these symptoms.

o Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and ex-
tremities; lip smacking or puckering; puffing
of cheeks; uncontrolled chewing; rapid or
worm-like movements of tongue) . Notify
health care professional immediately if these
symptoms occur, as these side effects may be
irreversible.

o Monitor for development of neuroleptic ma-
lignant syndrome (fever, muscle rigidity, al-
tered mental status, respiratory distress,
tachycardia, seizures, diaphoresis, hyperten-
sion or hypotension, pallor, tiredness, loss of
bladder control). Notify health care profes-
sional immediately if these symptoms occur.

o Lab Test Considerations: May cause 1
creatinine phosphokinase.

Potential Nursing Diagnoses

Disturbed thought process (Indications)
Imbalanced nutrition: risk for more than body
requirements (Side Effects)

Implementation

o PO: Administer once daily without regard to
meals.

o Do not open the blister until ready to admin-
ister. For single tablet removal, open the
package and peel back the foil on the blister
to expose the tablet. Do not push the tablet
through the foil; may damage tablet. Inmedi-
ately upon opening the blister, using dry
hands, remove the tablet and place the entire
orally disintegrating tablet on the tongue.
Tablet disintegration occurs rapidly in saliva.
Take tablet without liquid; but if needed, it
can be taken with liquid. Do not attempt to
split the tablet.

o IM: IM route should be used for agitation.
Convert to oral dose as soon as possible.
Administer IM; for dose of 5.25 mg use 0.7
mlL, 9.75 mguse 1.3 mL, and 15 mg use 2 mL
of aripiprazole solution. Solution should be
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clear and colorless; do not administer solu-
tions that are discolored or contain a preci-
pitate.

Patient/Family Teaching

o Advise patient to take medication as directed
and not to skip doses or double up on missed
doses. Take missed doses as soon as remem-
bered unless almost time for the next dose.

o Inform patient of possibility of extrapyrami-
dal symptoms and tardive dyskinesia. Instruct
patient to report these symptoms immedi-
ately.

o Advise patient to make position changes slow-
ly to minimize orthostatic hypotension.

o Medication may cause drowsiness and light-
headedness. Caution patient to avoid driving
or other activities requiring alertness until re-
sponse to medication is known.

o Caution patient to avoid taking alcohol or oth-

er CNS depressants concurrently with this

medication.

Advise patient that extremes in temperature

should be avoided, because this drug impairs

body temperature regulation.

Advise patient to notify health care profes-

sional of medication regimen prior to treat-

ment or surgery.

o Emphasize the importance of routine follow-
up exams and continued participation in psy-
chotherapy as indicated.

Evaluation/Desired Outcomes

e Decrease in excitable, paranoic, or with-
drawn behavior.

o Decrease incidence of mood swings in pa-
tients with bipolar disorders.

o Increased sense of well-being in patients with
depression.

SR HIGH ALERT

asparaginase
(a-spare-a-ji-nase)
Elspar, «Kidrolase

Classification
Therapeutic: antineoplastics
Pharmacologic: enzymes

Pregnancy Category C

Indications
Part of combination chemotherapy in the treat-
ment of acute lymphocytic leukemia (ALL).

Action

Catalyst in the conversion of asparagine (an
amino acid) to aspartic acid and ammonia. De-
pletes asparagine in leukemic cells. Therapeu-
tic Effects: Death of leukemic cells.

Pharmacokinetics

Absorption: Is absorbed from IM sites.
Distribution: Remains in the intravascular
space. Poor penetration into the CSF.
Metabolism and Excretion: Slowly seques-
tered in the reticuloendothelial system.
Half-life: IV: 830 hr; IM: 39—49 hr.

TIME/ACTION PROFILE (depletion of aspar-
agine)

ROUTE ONSET PEAKY DURATION
M immediate 14-24 hr  23-33 days
v immediate unknown 23-33 days

‘tPlasma levels of asparaginase

Contraindications/Precautions
Contraindicated in: Previous hypersensitivity;
Lactation: May cause unwanted effects in the
nursing infant.

Use Cautiously in: History of hypersensitivity
reactions; Severe liver disease; Renal or pancre-
atic disease; CNS depression; Clotting abnor-
malities; Chronic debilitating illnesses; OB: Use
only if the potential benefit justifies the potential
risk to the fetus.

Adverse Reactions/Side Effects

CNS: SEIZURES, agitation, coma, confusion, de-
pression, dizziness, fatigue, hallucinations,
headache, irritability, somnolence. GI: nausea,
vomiting, anorexia, cramps, hepatotoxicity,
pancreatitis, weight loss. Derm: rashes, urticar-
ia. Endo: hyperglycemia. Hemat: coagulation
abnormalities, transient bone marrow depres-
sion. Metab: hyperammonemia, hyperurice-
mia. Misc: hypersensitivity reactions including
ANAPHYLAXIS.

Interactions

Drug-Drug: May negate the antineoplastic ac-
tivity of methotrexate. May enhance the hepa-
totoxicity of other hepatotoxic drugs. Concur-
rent IV use with or immediately preceding
vincristine and prednisone may resultin 1
neurotoxicity and hyperglycemia. May alter the
response to live vaccines (|, antibody re-
sponse, T risk of adverse reactions).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Route/Dosage
Various other regimens may be used.

Multiple-Agent Induction Regimen (in
Combination with Vincristine and Pred-
nisone)

IV (Children): 1000 IU/kg/day for 10 succes-
sive days beginning on day 22 of regimen.

IM (Children): 6000 [U/m? on days 4, 7, 10,
13,16, 19, 22,25, 28.

Single-Agent Therapy for Acute Lympho-
cytic Leukemia

IV (Adults and Children): 200 [U/kg daily for
28 days.

Desensitization Regimen

IV (Adults and Children): Administer 11U,
then double dose every 10 min until total dose
for that day has been given or reaction occurs.

Test Dose
Intradermal (Adults and Children): 2 IU.

Availability
Injection: 10,000-IU vial (with mannitol).

NURSING IMPLICATIONS

Assessment

o Monitor vital signs before and frequently dur-
ing therapy. Inform physician if fever or chills
occur.

o Monitor intake and output. Notify physician of
significant discrepancies. Encourage patient
to drink 20003000 ml/day to promote ex-
cretion of uric acid. Allopurinol and alkalin-
ization of the urine may be used to prevent
urate stone formation.

e Monitor for hypersensitivity reaction (urti-
caria, diaphoresis, facial swelling, joint pain,
hypotension, bronchospasm). Epinephrine
and resuscitation equipment should be readi-
ly available. Reaction may occur up to 2 hr af-
ter administration. If patient requires contin-
ued therapy, pegaspargase is an alternative.

o Assess nausea, vomiting, and appetite. Weigh
weekly. An antiemetic may be given before
administration.

o Monitor affect and neurologic status. Notify
physician if depression, drowsiness, or hallu-
cinations occur. Symptoms usually resolve 2—
3 days after drug is discontinued.

o Lab Test Considerations: Monitor CBC
before and periodically throughout therapy.
May alter coagulation studies. Platelets, PT,
PIT, and thrombin time may be 1. May
cause T BUN.

o Hepatotoxicity may be manifested by 1 AST,
ALT, alkaline phosphatase, bilirubin, or cho-
lesterol. Liver function test results usually re-
turn to normal after therapy. May cause pan-
creatitis; monitor frequentlyfor T amylase
or glucose.

o Monitor blood glucose during therapy. May
cause hyperglycemia treatable with fluids and
insulin. May be fatal.

e Maycause | serum and urine uric acid con-
centrations.

o Mayinterfere with thyroid function tests.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Risk for infection (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order and
dose calculations. Do not confuse asparagin-
ase with pegaspargase.

o Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. Discard equipment in
specially designated containers. See Appen-
dixK.

o If coagulopathy develops, apply pressure to
venipuncture sites; avoid IM injections.

o Test Dose: Intradermal test dose must be
performed before initial dose; doses must be
separated by more than 1 wk. Reconstitute
vial with 5 ml of sterile water for injection or
0.9% NaCl for injection (without preserva-
tives). Add 0.1 ml of this 2000-IU/ml solution
t0 9.9 ml additional diluent to yield a 20-1U/
ml solution. Inject 0.1 ml (2 IU) intradermal-
ly. Observe site for 1 hr for formation of
wheal. Wheal is indicative of a positive re-
action.

o Desensitization Therapy: Begin by admin-
istering 1 IU intravenously. Double dose every
10 min if hypersensitivity does not occur until
full daily dose is administered.

o IM: Prepare for IM dose by adding 2 ml of
0.9% NaCl for injection (without preserva-
tives) to the 10,000-IU vial. Shake vial gently.
Administer no more than 2 ml per injection
site.
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IV Administration

o DirectIV: 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
present, administration through a 5-micron
filter will not alter potency. Administration
through 2 0.2-micron filter may cause loss of
potency. Solution should be clear after recon-
stitution. Discard if cloudy. Stable for 8 hr if
refrigerated. Prepare Kidrolase for IM or IV
administration by adding 4 ml sterile water to
10,000 IU vial and rotate gently to dissolve.
Unused reconstituted solution is stable for 14
days if refrigerated. May be further diluted
with 0.9% NaCl or DSW. Concentration:
Dilute doses in 50—250 ml of diluent. Ratze:
Administer through Y-site of rapidly flowing
IV of D5W or 0.9% NaCl over 30—60 min.
Maintain IV infusion for 2 hr after dose.

o Y-Site Compatibility: methotrexate, sodi-
um bicarbonate.

o Additive Incompatibility: Information un-
available. Do not admix with other drugs.

Patient/Family Teaching

o Instruct patient to notify health care profes-
sional if abdominal pain, severe nausea and
vomiting, jaundice, fever, chills, sore throat,
bleeding or bruising, excess thirst or urina-
tion, or mouth sores occur. Caution patient to
avoid crowds and persons with known infec-
tions. Instruct patient to use soft toothbrush
and electric razor, and to be especially care-
ful to avoid falls. Patients should also be cau-
tioned not to drink alcoholic beverages or
take medication containing aspirin or NSAIDs
because these may precipitate gastric
bleeding.

o Advise both men and women not to conceive
a child while taking asparaginase. Barrier
methods of contraception are recommended.

o Instruct patient not to receive any vaccina-
tions without advice of health care profes-
sional. Advise parents that this may alter im-
munization schedule.

o Emphasize need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
o Improvement of hematologic status in pa-
tients with leukemia.

aspirin, See SALICYLATES.

atazanavir (a-ta-zan-a-vir)
Reyataz

Classification
Therapeutic: antiretrovirals
Pharmacologic: protease inhibitors

Pregnancy Category B

Indications
HIV infection (with other antiretrovirals).

Action

Inhibits the action of HIV protease, preventing
maturation of virions. Therapeutic Effects: 1
CD4 cell counts and |, viral load with subse-
quent slowed progression of HIV and its se-
quelae.

Pharmacokinetics

Absorption: Rapidly absorbed (1 byfood).
Distribution: Enters cerebrospinal fluid and
semen.

Metabolism and Excretion: 80% metabo-
lized (CYP3A); 13% excreted unchanged in
urine.

Half-life: 7 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET
PO rapid

PEAK
2.5 hr

DURATION
24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe
hepatic impairment; Concurrent use of ergot-
amine, ergonovine, dihydroergotamine, methy-
lergonovine, midazolam, pimozide, or triaz-
olam (potential for life-threatening toxicity);
Concurrent use of rifampin, irinotecan, lovasta-
tin, simvastatin, indinavir, proton-pump inhibi-
tors, or St. John’s wort; Pedi: T risk of kernic-
terus in infants <3 mo.

Use Cautiously in: Mild to moderate hepatic
impairment; Pre-existing conduction system
disease (marked first-degree AV block or sec-
ond- or third-degree AV block) or concurrent
use of other drugs that increase the PR interval
(especially those metabolized by CYP3A4 in-
cluding verapamil or diltiazem); Diabetes melli-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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tus; Hemophilia (1 risk of bleeding); OB: Use
only if clearly needed; Breastfeeding is not rec-
ommended if HIV-infected.

Adverse Reactions/Side Effects

When used in combination with other antiretro-

virals.

CNS: headache, depression, dizziness, insom-

nia. CV: 1 PRinterval. GI: nausea, abdominal

pain, 1 bilirubin, diarrhea, jaundice, vomiting,
1 transaminases. Derm: rash. Endo: hyper-

glycemia. Metab: fat redistribution. MS: myal-

gia. Misc: fever.

Interactions
Drug-Drug: Atazanavir is an inhibitor of CYP3A
and UGT1AI1 enzyme systems. It is also a sub-
strate of CYP3A. 1 levels of ergotamine, er-
gonovine, dihydroergotamine, methyler-
gonovine, midazolam, bepridol,
pimozide, triazolam, lovastatin, simvasta-
tin, and irinotecan; concurrent use may result
in life-threatening CNS, cardiovascular, hemato-
logic or musculoskeletal toxicity and is con-
traindicated. Combination therapy with tenofo-
vir mayleadto | virologic response and
possible resistance (100 mg ritonavir should
be added to boost blood levels and dose of ata-
zanavir | to 300 mg/day). Levels are signifi-
cantly |, by rifampin, proton-pump inhibi-
tors, and St. John’s wort; may promote viral
resistance, avoid concurrent use. Concurrent
use with indinavir may 1 risk of hyperbiliru-
binemia and should be avoided. Concurrent use
with didanosine buffered tablets will | ab-
sorption and levels; give atazanavir with food 2
hr before or 1 hr after didanosine. Efavirenz
decreases levels and may promote viral resis-
tance; 600 mg efavirenz should be given with
100 mg ritonavir to counteract this effectand |
dose of azatanavir to 300 mg/day. T saquina-
vir levels. Levels are 1 by ritonavir; | ataza-
navir dose to 300 mg/day. Nevirapine may |,
levels; avoid concurrent use. Antacids or buf-
fered medications will |, absorption; ataza-
navir should be given 2 hr before or 1 hr after.

1 levels of lidocaine, amiodarone, or quin-
idine; blood level monitoring is recommended.

1 risk of bleeding with warfarin. T of tri-
cyclic antidepressants; blood level monitor-
ingis recommended. 1 levels of rifabutin; |,
rifabutin dose by 75% (150 mg every other day
or 3 times weekly). T levels of diltiazem and
its active metabolite; | diltiazem dose by 50%
and ECG monitoring recommended. Similar
precautions may be needed with felodipine,

nifedipine, nicardipine, and verapamil. 7
levels of fluticasone; consider alternative ther-
apy; should not be used when atazanavir is used
with ritonavir. |, levels of voriconazole when
atazanavir is used with ritonavir; avoid concur-
rentuse. Voriconazole mayalso 1 levels of
atazanavir (when used without ritonavir). 1
levels of ketoconazole or itraconazole when
atazanavir is used with ritonavir. T levels of
trazodone; | dose of trazodone. 1 levels of
sildenafil, vardenafil, and tadalafil; | sil-
denafil dose to 25 mg every 48 hr; | varde-
nafil dose to 2.5 mgevery 72 hr; | tadalafil
dose to 10 mg every 72 hr. Exercise caution and
monitor for hypertension, visual changes, and
priapism. 1 risk of myopathy with atorvasta-
tin. Levels may be | by histamine H, antago-
nists, promoting viral resistance; separate
dosesbyatleast 12 hr. 1 levels of cyclospo-
rine, sirolimus, and tacrolimus; monitor im-
munosuppressant blood levels. 1 levels of
clarithromycin; | clarithromycin dose by
50% or consider alternative therapy. May |,
levels of some estrogens found in hormonal
contraceptives; use alternative non-hormonal
method of contraception. Concurrent use of
other drugs knownto 1 PRinterval.

Route/Dosage

PO (Adults): Therapy-naive—400 mg once
daily with food. Therapy-experienced with pri-
or virologic failure—300 mg once daily with
ritonavir 100 mg once daily with food With efa-
virenz—atazanavir 300 mg with ritonavir 100
mg and efavirenz 600 mg (all as single daily
dose with food). With tenofovir—atazanavir
300 mg with ritonavir 100 mg and tenofovir 300
mg (all as single daily dose with food).

Hepatic Impairment

(Adults): 300 mg once daily.

Availability
Capsules: 100 mg, 150 mg, 200 mg.

NURSING IMPLICATIONS

Assessment

o Assess for change in severity of HIV symptoms
and for symptoms of opportunistic infections
throughout therapy.

o Mayalso cause elevated liver function tests,
increased creatine kinase or glucose, and
neutropenia.

o Assess for rash which can occur within initial
8 wk of therapy. Usually resolves within 2
weeks without altering therapy.
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o If pregnant patient is exposed to atazanavir,
register patient in Antiretroviral Pregnancy
Registry by calling 1-800-258-4263.

o Lab Test Considerations: Monitor viral
load and CD4 cell count regularly during
therapy.

e Maycause 7 serum amylase and lipase.

e May 1 liver enzymes.

e May 1 creatine kinase.

e Maycause | hemoglobin, neutrophils, and
platelets.

e Maycause 1 inunconjugated bilirubin; re-
versible on discontinuation.

Potential Nursing Diagnoses
Risk for infection (Indications)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Administer daily with food to enhance
absorption. Capsules should be swallowed
whole; do not open.

o Ifadministered with ritonavir and efavirenz,
administer as one daily dose with food. Do
not administer with efavirenz without also us-
ing ritonavir.

o If administered with ritonavir and tenofovir,
administer as one daily dose with food. Do
not administer with tenofovir without also us-
ing ritonavir.

o Ifadministered with didanosine buffered for-
mulations, administer atazanavir with food 2
hr before or 1 hr after didanosine.

Patient/Family Teaching

o Emphasize the importance of taking atazana-

vir with food as directed. Advise patient to

read the Patient Information that comes with
the medication each time the Rx is refilled.

Atazanavir must always be used in combina-

tion with other antiretroviral drugs. Do not

take more than prescribed amount and do
not stop taking without consulting health care
professional. Take missed doses as soon as
remembered, then return to regular dose
schedule. If within 6 hr of next dose, omit
dose and take next dose at regular time. Do
not double doses.

Instruct patient that atazanavir should not be

shared with others.

o Inform patient that atazanavir does not cure
HIV or prevent associated or opportunistic
infections. Atazanavir does not reduce the
risk of transmission of HIV to others through

sexual contact or blood contamination. Cau-

tion patient to use a condom and to avoid
sharing needles or donating blood to prevent
spreading the HIV virus to others. Advise pa-
tient that atazanavir may cause lipodystrophy
(redistribution or accumulation of body fat)
and the long-term effects of atazanavir are un-
known at this time.

o Instruct patient to consult health care profes-
sional before taking other Rx, OTC, or herbal
products, especially St. John’s wort; interac-
tions may be fatal.

o May cause dizziness. Caution patient to notify
health care professional if this occurs and to
avoid driving and other activities requiring
alertness until response to medication is
known.

o Notify health care professional immediately if
yellowing of eyes, change in heart rhythm, or
high blood sugar occur.

o Emphasize the importance of regular follow-
up exams and blood counts to determine
progress and monitor for side effects.

o Instruct females using hormonal contracep-
tives to use an alternative non-hormonal
method of contraception.

o OB, Lactation: Advise patient to notify health
care professional if pregnancy is planned or
suspected or if breastfeeding.

Evaluation/Desired Outcomes

o Delayed progression of HIV and decreased
opportunistic infections in patients with HIV.

o Decrease in viral load and increase in CD4
cell counts.

atenolol (a-ten-oh-lole)
+Apo-Atenolol, «Novo-Atenolol,
Tenormin

Classification

Therapeutic: antianginals, antihyper-

tensives
Pharmacologic: beta blockers

Pregnancy Category D

Indications
Management of hypertension. Management of
angina pectoris. Prevention of ML

Action
Blocks stimulation of beta, (myocardial)-adren-
ergic receptors. Does not usually affect

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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beta, (pulmonary, vascular, uterine)-receptor
sites. Therapeutic Effects: Decreased blood
pressure and heart rate. Decreased frequency of
attacks of angina pectoris. Prevention of MI.

Pharmacokinetics

Absorption: 50—60% absorbed after oral ad-
ministration.

Distribution: Minimal penetration of CNS.
Crosses the placenta and enters breast milk.
Metabolism and Excretion: 40—50% excret-
ed unchanged by the kidneys; remainder excret-
ed in feces as unabsorbed drug.

Half-life: 6-9 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION
PO 1 hr 2-4 hr 24 hr
v rapid 5 min unknown

Contraindications/Precautions
Contraindicated in: Uncompensated CHF,
Pulmonary edema; Cardiogenic shock; Brady-
cardia or heart block.

Use Cautiously in: Renal impairment (dosage
reduction recommended if CCr <35 ml/min);
Hepatic impairment; Geriatric patients (in-
creased sensitivity to beta blockers; initial dos-
age reduction recommended); Pulmonary dis-
ease (including asthma; beta selectivity may be
lost at higher doses); Diabetes mellitus (may
mask signs of hypoglycemia); Thyrotoxicosis
(may mask symptoms); Patients with a history of
severe allergic reactions (intensity of reactions
may be increased) ; OB: Crosses the placenta
and may cause fetal/neonatal bradycardia, hy-
potension, hypoglycemia, or respiratory de-
pression; Lactation, Pedi: Safety not established.
Adverse Reactions/Side Effects

CNS: fatigue, weakness, anxiety, depression,
dizziness, drowsiness, insomnia, memory loss,
mental status changes, nervousness, night-
mares. EENT: blurred vision, stuffy nose. Resp:
bronchospasm, wheezing. CV: BRADYCARDIA, CHE,
PULMONARY EDEMA, hypotension, peripheral vaso-
constriction. GI: constipation, diarrhea, liver
function abnormalities, nausea, vomiting. GU:
erectile dysfunction, decreased libido, urinary
frequency. Derm: rashes. Endo: hyperglyce-
mia, hypoglycemia. MS: arthralgia, back pain,
joint pain. Misc: drug-induced lupus syndrome.

Interactions

Drug-Drug: General anesthesia, IV pheny-
toin and verapamil may cause additive myo-
cardial depression. Additive bradycardia may
occur with digoxin. Additive hypotension may
occur with other antihypertensives, acute in-
gestion of alcohol, or nitrates. Concurrent use
with amphetamine, cocaine, ephedrine,
epinephrine, norepinephrine, phenyleph-
rine, or pseudoephedrine may result in
unopposed alpha-adrenergic stimulation (ex-
cessive hypertension, bradycardia). Concurrent
thyroid administration may decrease effective-
ness. May alter the effectiveness of insulins or
oral hypoglycemic agents (dosage adjust-
ments may be necessary). May decrease the ef-
fectiveness of theophylline. May decrease the
beneficial beta, -cardiovascular effects of dop-
amine or dobutamine. Use cautiously within
14 days of MAO inhibitor therapy (may result
in hypertension).

Route/Dosage

PO (Adults): Antianginal—50 mg once dai-
ly; may be increased after 1 wk to 100 mg/day
(up to 200 mg/day). Antibypertensive—25—
50 mg once daily; may be increased after 2 wk to
50-100 mg once daily. MI—50 mg (given 10
min after last IV dose), then 50 mg 12 hr later,
then 100 mg/day as a single dose or in 2 divided
doses for 6-9 days or until hospital discharge.

Renal Impairment

PO (Adults): CCr 15-35 ml/min—dosage
should not exceed 50 mg/day; CCr <15 ml/
min—dosage should not exceed 50 mg every
other day.

IV (Adults): MI—>5 mg, followed by another
5 mg after 10 min; after 10 more min follow with
oral dosing.

Availability (generic available)

Tablets: 25 mg, 50 mg, 100 mg. Cost:
Generic—25 mg $11.99/90, 50 mg $12.99/90,
100 mg $15.89/90. Injection: 0.5 mg/ml. In
combination with: chlorthalidone (Tenoret-
ic). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure, ECG, and pulse fre-
quently during dosage adjustment period and
periodically throughout therapy.

o Monitor intake and output ratios and daily
weights. Assess routinely for CHF (dyspnea,
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rales/crackles, weight gain, peripheral ede-
ma, jugular venous distention).
o Monitor frequency of prescription refills to
determine adherence.
e Angina: Assess frequency and characteristics
of angina periodically throughout therapy.
o Lab Test Considerations: May cause |
BUN, serum lipoprotein, potassium, triglycer-
ide, and uric acid levels.
May cause T ANAftiters.
May cause T inblood glucose levels.
Toxicity and Overdose: Monitor patients
receiving beta blockers for signs of overdose
(bradycardia, severe dizziness or fainting, se-
vere drowsiness, dyspnea, bluish fingernails
or palms, seizures). Notify physician immedi-
ately if these signs occur.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Take apical pulse before administering
drug. If <50 bpm or if arrhythmia occurs,
withhold medication and notify physician or
other health care professional.

IV Administration

o Direct IV: Diluent: May be administered
undiluted. May also be diluted in D5W, 0.9%
NaCl, or D5/0.9% NaCl. Diluted solution sta-
ble for 48 hr. Concentration: 0.5 mg/ml.
Rate: Administer at a rate of 1 mg/min.

o Y-Site Compatibility: acyclovir, amphoteri-
cin B liposome, daptomycin, diltiazem, erta-
penem, granisetron, hydromorphone, linezo-
lid, lorazepam, meperidine, meropenem,
morphine, ondansetron, palonosetron, pi-
peracillin/tazobactam, tacrolimus, tirofiban,
voriconazole.

o Y-Site Incompatibility: amphotericin B
cholesteryl sulfate, caspofungin, panto-
prazole.

Patient/Family Teaching

o Instruct patient to take atenolol as directed at
the same time each day, even if feeling well;
do not skip or double up on missed doses.
Take missed doses as soon as possible up to 8
hr before next dose. Abrupt withdrawal may
cause life-threatening arrhythmias, hyperten-
sion, or myocardial ischemia.

o Advise patient to make sure enough medica-
tion is available for weekends, holidays, and
vacations. A written prescription may be kept
in walletin case of emergency.

o Teach patient and family how to check pulse
and blood pressure. Instruct them to check
pulse daily and blood pressure biweekly and
to report significant changes.

e May cause drowsiness or dizziness. Caution

patients to avoid driving or other activities

that require alertness until response to the
drug is known.

Advise patients to change positions slowly to

minimize orthostatic hypotension.

o Caution patient that atenolol may increase
sensitivity to cold.

o Instruct patient to consult health care profes-
sional before taking any OTC medications, es-
pecially cold preparations, concurrently with
this medication.

o Patients with diabetes should closely monitor
blood glucose, especially if weakness, mal-
aise, irritability, or fatigue occurs. Medication
does not block sweating as a sign of hypogly-
cemia.

o Advise patient to notify health care profes-
sional if slow pulse, difficulty breathing,
wheezing, cold hands and feet, dizziness,
light-headedness, confusion, depression,
rash, fever, sore throat, unusual bleeding, or
bruising occurs.

o Instruct patient to inform health care profes-
sional of medication regimen before treat-
ment or surgery.

o Advise patient to carry identification describ-

ing disease process and medication regimen

atall times.

Hypertension: Reinforce the need to con-

tinue additional therapies for hypertension

(weight loss, sodium restriction, stress re-

duction, regular exercise, moderation of al-

cohol consumption, and smoking cessation).

Medication controls, but does not cure, hy-

pertension.

Evaluation/Desired Outcomes
o Decrease in blood pressure.

o Reduction in frequency of angina
o Increase in activity tolerance.

o Prevention of ML

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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atomoxetine
a-to-mox-e-teen)

trattera

Classification
Therapeutic: agents for attention deficit
disorder

Pharmacologic: selective norepinephrine
reuptake inhibitors

Pregnancy Category C

Indications
Attention-Deficit/Hyperactivity Disorder
(ADHD).

Action

Selectively inhibits the presynaptic transporter
of norepinephrine. Therapeutic Effects: In-
creased attention span.

Pharmacokinetics

Absorption: Well absorbed following oral ad-
ministration.

Distribution: Unknown.

Protein Binding: 98%.

Metabolism and Excretion: Mostly metabo-
lized by the liver (CYP2D6 enzyme pathway). A
small percentage of the population are poor me-
tabolizers and will have higher blood levels with
increased effects).

Half-life: 5 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK

1-2 hr

DURATION
12-24 hr

PO unknown

Contraindications/Precautions
Contraindicated in: Concurrent or within 2
wk therapy with MAO inhibitors; Angle-closure
glaucoma.

Use Cautiously in: Hypertension, tachycardia,
cardiovascular or cerebrovascular disease; Pre-
existing psychiatric illness; May 1 risk of sui-
cide attempt/ideation especially during dose
early treatment or dose adjustment; risk may be
greater in children or adolescents; Concurrent
albuterol or vasopressors (increases risk of ad-
verse cardiovascular reactions); OB: Use only if
benefits outweigh risks to fetus; Lactation, Pedi:
Safety not established.

Adverse Reactions/Side Effects

CNS: dizziness, fatigue, mood

swings; Adults— insomnia. CV: hypertension,
orthostatic hypotension, tachycardia. GI: dys-

pepsia, severe liver injury (rare), nausea, vomit-
ing; Adults— dry mouth, constipation. Derm:
rash, urticaria. GU: Adults— dysmenorrhea,
ejaculatory problems, | libido, erectile dys-
function, urinary hesitation, urinary retention.
Metab: decreased appetite, weight/growth loss.
Misc: allergic reactions including ANGIONEUROTIC
EDEMA.

Interactions

Drug-Drug: Concurrent use with MAQ inhibi-
tors may result in serious, potentially fatal reac-
tions (do not use within 2 wk of each other). In-
creased risk of cardiovascular effects with
albuterol or vasopressors (use cautiously).
Drugs which inhibit the CYP2D6 enzyme
pathway (quinidine, fluoxetine, paroxe-
tine) will increase blood levels and effects, dose
| recommended.

Route/Dosage

PO (Children and adolescents <70 kg): 0.5
mg/kg/day initially, may be increased every 3
days to a daily target dose of 1.2 mg/kg, given as
asingle dose in the morning or evenly divided
doses in the morning and late afternoon/early
evening (not to exceed 1.4 mg/kg/day or 100
mg/day whichever is less). If taking concur-
rent CYP2DG inhibitor (quinidine, fluoxe-
tine, paroxetine)—0.5 mg/kg/day initially,
may increase if needed to 1.2 mg/kg/day after 4
wk.

PO (Adults, adolescents, and children >70
kg): 40 mg/day initially, may be increased every
3 days to a daily target dose of 80 mg/day given
as asingle dose in the morning or evenly divided
doses in the morning and late afternoon/early
evening; may be further increased after 2—4 wk
up to 100 mg/day. If taking concurrent
CYP2DG inbibitor (quinidine, fluoxetine, pa-
roxetine)—40 mg/day initially, may increase if
needed to 80 mg/day after 4 wk.

Hepatic Impairment

PO (Adults and Children): Moderate hepatic
impairment (Child-Pugh Class B)—decrease
initial and target dose by 50%; Severe hepatic
impairment (Child-Pugh Class C)—decrease
initial and target dose to 25% of normal.

Availahility

Capsules: 10 mg, 18 mg, 25 mg, 40 mg, 60 mg,
80 mg, 100 mg. Cost: 10 mg $368.58/90, 18
mg $433.13/90, 25 mg $369.98/90, 40 mg
$389.95/90, 60 mg $389.95/90, 80 mg
$435.93/90, 100 mg $439.96/90.
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NURSING IMPLICATIONS

Assessment

o Assess attention span, impulse control, and
interactions with others.

e Monitor blood pressure and pulse periodi-
cally during therapy.

o Monitor growth, body height, and weight in
children.

o Assess for signs of liver injury (pruritus, dark
urine, jaundice, right upper quadrant ten-
derness, unexplained “flu-like”” symptoms)
during therapy. Monitor liver function tests at
first sign of liver injury. Discontinue and do
not restart atomoxetine in patients with jaun-
diceiflaboratory evidence of liver injury.

Potential Nursing Diagnoses
Disturbed thought process (Indications)
Impaired social interaction (Indications)

Implementation
o PO: Administer without regard to food.

Patient/Family Teaching

o Instruct patient to take medication as direct-
ed. Take missed doses as soon as possible,
but should not take more than the total daily
amount in any 24-hr period. Advise patient
and parents to read the Medication Guide pri-
or to starting therapy and with each Rx refill.

o Advise patient to notify health care profes-
sional immediately if signs of liver injury oc-
cur.

o Caution patient to consult health care profes-
sional prior to taking other prescription,
OTC, dietary supplements, or herbal
products.

e May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness
until response to medication is known.

e OB, Lactation: Advise female patients to notify
health care professional if pregnancy is
planned or suspected or if they are breast-
feeding.

o Pedi: Advise parents to notify school nurse of
medication regimen.

Evaluation/Desired Outcomes
o Improved attention span and social interac-
tions in ADHD.

atorvastatin, See HMG-CoA
REDUCTASE INHIBITORS (statins).

atovaquone (a-toe-va-kwone)
Mepron

Classification
Therapeutic: antiprotozoals

Pregnancy Category C

Indications

Treatment of mild to moderate Preumocystis
caringi pneumonia (PCP) in patients who are
unable to tolerate trimethoprim/sulfamethoxa-
zole. Prophylaxis of PCP.

Action

Inhibits the action of enzymes necessary to nu-
cleic acid and ATP synthesis in protozoa. Ther-
apeutic Effects: Antiprotozoal action against P.
carinii.

Pharmacokinetics

Absorption: Absorption is poor but is in-
creased by food, particularly fat.
Distribution: Enters CSF in very low concen-
trations (<1% of plasma levels).

Protein Binding: >99.9%.

Metabolism and Excretion: Undergoes en-
terohepatic recycling; elimination occurs in
feces.

Half-life: 2.2—2.9 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION
PO unknown 1-8 hr; 12 hr
24-96 hri

Two peaks are due to enterohepatic recycling

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lacta-
tion: May appear in breast milk.

Use Cautiously in: Decreased hepatic, renal,
or cardiac function (dosage modification may
be necessary); GI disorders (absorption may be
limited) ; OB: Safety not established; Pedi: Safety
not established.

Adverse Reactions/Side Effects

CNS: headache, insomnia. Resp: cough. GI: di-
arrhea, nausea, vomiting. Derm: rash. Misc:
fever.

Interactions

Drug-Drug: May interact with drugs that are
highly bound to plasma proteins (does not
appear to interact with phenytoin).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Drug-Food: Food enhances absorption.
Route/Dosage

Treatment
PO (Adults): 750 mg twice daily for 21 days.
PO (Children): 40 mg/kg/day (unlabeled).

Prevention
PO (Adults and Adolescents 13—16 yr):
1500 mg once daily.

Availahility
Suspension: 750 mg/5 ml.

NURSING IMPLICATIONS

Assessment

o Assess patient for signs of PCP (vital signs,
lung sounds, sputum, WBCs) at beginning of
and throughout therapy.

o Obtain specimens prior to initiating therapy.
First dose may be given before receiving
results.

o Lab Test Considerations: Monitor hema-
tologic and hepatic functions. May cause
mild, transient anemia and neutropenia. May
also cause elevated serum amylase, AST, ALT,
and alkaline phosphatase.

o Monitor electrolytes. May cause hypona-
tremia.

Potential Nursing Diagnoses

Risk for infection (Indications, Side Effects)
Deficient knowledge, related to medication reg-
imen (Patient/Family Teaching)

Implementation

o PO: Administer with food twice daily for 21
days for treatment and once daily for pre-
vention.

Patient/Family Teaching

o Instruct patient to take atovaquone exactly as
directed around the clock for the full course
of therapy, even if feeling better. Emphasize
the importance of taking atovaquone with
food, especially foods high in fat; taking with-
out food may decrease plasma concentra-
tions and effectiveness.

o Advise patient to notify health care profes-
sional if rash occurs.

Evaluation/Desired Outcomes
o Resolution of the signs and symptoms of PCP.
]
atropinet (at-ro-peen)
AtroPen

Classification

Therapeutic: antiarrhythmics
Pharmacologic: anticholinergics, antimus-
carinics

Pregnancy Category C
1See Appendix C for ophthalmic use

Indications

IM: Given preoperatively to decrease oral and
respiratory secretions. IV: Treatment of sinus
bradycardia and heart block. PO: Adjunctive
therapy in the management of peptic ulcer and
irritable bowel syndrome. IV: Reversal of ad-
verse muscarinic effects of anticholinesterase
agents (neostigmine, physostigmine, or pyri-
dostigmine). IM, IV: Treatment of anticholines-
terase (organophosphate pesticide) poisoning.
Inhaln: Treatment of exercise-induced bron-
chospasm.

Action

Inhibits the action of acetylcholine at postgan-
glionic sites located in: Smooth muscle, Secre-
tory glands, CNS (antimuscarinic activity) . Low
doses decrease: Sweating, Salivation, Respira-
tory secretions. Intermediate doses result in:
Mydriasis (pupillary dilation), Cycloplegia (loss
of visual accommodation), Increased heart
rate. Gl and GU tract motility are decreased at
larger doses. Therapeutic Effects: Increased
heart rate. Decreased GI and respiratory secre-
tions. Reversal of muscarinic effects. May have a
spasmolytic action on the biliary and genitouri-
nary tracts.

Pharmacokinetics

Absorption: Well absorbed following oral,
subcut, or IM administration.

Distribution: Readily crosses the blood-brain
barrier. Crosses the placenta and enters breast
milk.

Metabolism and Excretion: Mostly metabo-
lized by the liver; 30-50% excreted unchanged
by the kidneys.

Half-life: Children <2 yr: 410 hr; Children
>2yr:1.5-3.5 hr; Adults: 4-5 hr.

TIME/ACTION PROFILE (inhibition of
salivation)

ROUTE ONSET PEAK DURATION
PO 30 min 30-60 min  4-6 hr
IM, subcut  rapid 15-50 min 46 hr
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v immediate 2—4 min 4-6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Angle-
closure glaucoma; Acute hemorrhage; Tachy-
cardia secondary to cardiac insufficiency or thy-
rotoxicosis; Obstructive disease of the GI tract.
Use Cautiously in: Intra-abdominal infections;
Prostatic hyperplasia; Chronic renal, hepatic,
pulmonary, or cardiac disease; OB, Lactation:
Safety not established; IV administration may
produce fetal tachycardia; Pedi: Infants with
Down'’s syndrome have increased sensitivity to
cardiac effects and mydriasis. Children may
have increased susceptibility to adverse reac-
tions. Exercise care when prescribing to chil-
dren with spastic paralysis or brain damage;
Geri: Increased susceptibility to adverse re-
actions.

Adverse Reactions/Side Effects

CNS: drowsiness, confusion, hyperpyrexia.
EENT: blurred vision, cycloplegia, photopho-
bia, dry eyes, mydriasis. CV: tachycardia, palpi-
tations, arrhythmias. GI: dry mouth, constipa-
tion, impaired GI motility. GU: urinary
hesitancy, retention, impotency. Resp: tach-
ypnea, pulmonary edema. Misc: flushing, de-
creased sweating.

Interactions

Drug-Drug: 1 anticholinergic effects with
other anticholinergics, including antihista-
mines, tricyclic antidepressants,
quinidine, and disopyramide. Anticholiner-
gics may alter the absorption of other orally
administered drugs by slowing motility of the
GI tract. Antacids f absorption of anticho-
linergics. May T Gl mucosal lesions in pa-
tients taking oral potassium chloride tablets.
May alter response to beta-blockers.

Route/Dosage

Preanesthesia (To Decrease Salivation/
Secretions)

IM, IV, Subcut, PO (Adults): 0.4-0.6 mg 30—
60 min pre-op.

IM, IV, Subcut, PO (Children >5 kg): 0.01—
0.02 mg/kg/dose 30—60 min preop to a maxi-
mum of 0.4 mg/dose; minimum: 0.1 mg/dose.
IM, IV, Subcut, PO (Children <5 kg): 0.02
mg/kg/dose 30—60 min preop then q 4—6 hr as
needed.

Bradycardia

IV (Adults): 0.5—1 mg; may repeat as needed q
5 min, not to exceed a total of 2 mg (q 3—5 min
in Advanced Cardiac Life Support guidelines) or
0.04 mg/kg (total vagolytic dose).

IV (Children): 0.02 mg/kg (maximum single
dose s 0.5 mg in children and 1 mg in adoles-
cents); may repeat q 5 min up to a total dose of 1
mg in children (2 mgin adolescents).
Endotracheal (Children): use the IV dose
and dilute before administration.

Reversal of Adverse Muscarinic Effects
of Anticholinesterases

IV (Adults): 0.6-12 mg for each 0.5-2.5 mg of
neostigmine methylsulfate or 10—20 mg of pyri-
dostigmine bromide concurrently with anticho-
linesterase.

Organophosphate Poisoning

IM (Adults): 2 mg initially, then 2 mg q 10 min
as needed up to 3 times total.

IV (Adults): 1-2 mg/dose q 10—20 min until
atropinic effects observed then q 1-4 hr for 24
hr; up to 50 mgin first 24 hr and 2 g over several
days may be given in severe intoxication.

IM (Children >10 yr >90 1bs): 2 mg.

IM (Children 4—10 yr 40-90 Ibs): 1 mg.

IM (Children 6 mo—4 yr 15-40 Ibs): 0.5
mg.

IV (Children): 0.02—0.05 mg/kg q 10-20 min
until atropinic effects observed then q 1-4 hr
for 24 hr.

Bronchospasm

Inhaln (Adults): 0.025-0.05 mg/kg/dose q
46 hr as needed; maximum 2.5 mg/dose.
Inhaln (Children): 0.03-0.05 mg/kg/dose 3—
4 times/day; maximum 2.5 mg/dose.

Availability (generic available)

Tablets: 0.4 mg. In combination with: phe-
nobarbital oral solution (Antrocol). See Appen-
dix B. Injection: 0.05 mg/ml, 0.1 mg/ml, 0.4
mg/ml, 1 mg/ml, 0.5 mg/0.7 ml Auto-injector, 1
mg/0.7 ml Auto-injector, 2 mg/0.7 ml Auto-in-
jector.

NURSING IMPLICATIONS

Assessment

o Assess vital signs and ECG tracings frequently
during IV drug therapy. Report any significant
changes in heart rate or blood pressure, or

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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increased ventricular ectopy or angina to alertness until response to medication is
physician promptly. known.

o Monitor intake and output ratios in elderly or
surgical patients because atropine may cause
urinary retention.

o Assess patients routinely for abdominal dis-
tention and auscultate for bowel sounds. If
constipation becomes a problem, increasing
fluids and adding bulk to the diet may help al-
leviate constipation.

o Toxicity and Overdose: If overdose oc-
curs, physostigmine is the antidote.

Potential Nursing Diagnoses

Decreased cardiac output (Indications)
Impaired oral mucous membrane (Side Effects)
Constipation (Side Effects)

Implementation

o PO: Oral doses of atropine may be given with-
out regard to food.

o IM: Intense flushing of the face and trunk
may occur 15-20 min following IM adminis-
tration. In children, this response is called
“atropine flush” and is not harmful.

IV Administration

Direct IV: Diluent: Administer undiluted.
Rate: Administer over 1 min; more rapid ad-
ministration may be used during cardiac re-
suscitation (follow with 20 ml saline flush).
Slow administration (over >1 min) may
cause a paradoxical bradycardia (usually re-
solved in approximately 2 min).

Y-Site Compatibility: abciximab, amikacin,
aminophylline, amiodarone, argatroban, bu-
prenorphine, butorphanol, etomidate, famo-
tidine, fenoldopam, fentanyl, heparin, hydro-
cortisone sodium succinate,
hydromorphone, inamrinone, meropenem,
methadone, morphine, nafcillin, potassium
chloride, sufentanil, tirofiban, vitamin B com-
plexwith C.

Y-Site Incompatibility: thiopental.
Endotracheal: Dilute with 5-10 ml of 0.9%
NaCl. Rate: Inject directly into the endotra-
cheal tube followed by several positive pres-
sure ventilations.

Patient/Family Teaching

o Instruct patient to take as directed. Take
missed doses as soon as remembered unless
almost time for next dose. Do not double
doses.

o May cause drowsiness. Caution patients to
avoid driving or other activities requiring

o Instruct patient that oral rinses, sugarless
gum or candy, and frequent oral hygiene may
help relieve dry mouth.

o Caution patients that atropine impairs heat
regulation. Strenuous activity in a hot envi-
ronment may cause heat stroke.

o Instruct patient to consult health care profes-
sional before taking any OTC medications or
herbal products concurrently with atropine.

o Pedi: Instruct parents or caregivers that med-
ication may cause fever and to notify health
care professional before administering to a
febrile child.

o Geri: Inform male patients with benign pros-
tatic hyperplasia that atropine may cause uri-
nary hesitancy and retention. Changes in uri-
nary stream should be reported to health care
professional.

Evaluation/Desired Outcomes
o Increasein heart rate.

o Dryness of mouth.

e Reversal of muscarinic effects.

|
azacitidine (a-za-sye-ti-deen)
Vidaza

Classification

Therapeutic: antineoplastics
Pharmacologic: nucleoside analogues

Pregnancy Category D

Indications

Myelodysplastic syndromes including: some re-
fractory anemias, chronic myelomonocytic leu-
kemia.

Action

Inhibits DNS synthesis. Therapeutic Effects:
Death of rapidly replicating cells, particularly
malignant ones.

Pharmacokinetics

Absorption: Rapidly absorbed following sub-
cutaneous administration; 89% bioavailable.
Distribution: Unknown.

Metabolism and Excretion: 85% excreted in
urine; some hepatic metabolism may occur.
Less than 1% fecal elimination.

Half-life: 4 hr.
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TIME/ACTION PROFILE (effects on bone
marrow)

ROUTE ONSET PEAK DURATION

Subcut unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity, Ad-
vanced malignant hepatic tumors; OB: Potential
for congenital anomalies; Lactation: Potential
for serious side effects in infants.

Use Cautiously in: Renal impairment; Liver
disease; OB: Patients with child-bearing poten-
tial (male and female) due to potential fetal
harm; Pedi: Safety not established.

Adverse Reactions/Side Effects

CNS: fatigue. GI: HEPATOTOXICITY, constipation, di-
arrhea, nausea. GU: nephrotoxicity, renal tubu-
lar acidosis. Derm: ecchymosis. F and E: hypo-
kalemia. Hemat: anemia, neutropenia,
thrombocytopenia. Local: injection site erythe-
ma. Misc: allergic reactions including ANAPHY-

Interactions
Drug-Drug: Additive bone marrow depression
may occur with other antineoplastics.

Route/Dosage

Subcut, IV (Adults): 75 mg/m*/day for 7 days

every 4 weeks; may be increased to 100 mg/m*/
dayfor 7 days every 4 wks if no beneficial effect

occurs after 2 cycles. Continue for as long as pa-
tient benefits.

Availability
Suspension for injection (requires recon-
stitution): 100 mg/vial.

NURSING IMPLICATIONS

Assessment

o Monitor for bone marrow depression. Assess
for bleeding (bleeding gums, bruising, petec-
hiae, stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if
platelet count is low. Apply pressure to veni-
puncture sites for 10 min. Assess for signs of
infection during neutropenia. Anemia may
occur. Monitor for increased fatigue, dysp-
nea, and orthostatic hypotension.

o Assess patient for nausea and vomiting during
therapy. Premedicate patient before each
dose.

o Monitor for signs of anaphylaxis (facial ede-
ma, wheezing, dizziness, fainting, tachycar-
dia, hypotension). Discontinue medication
immediately and report symptoms. Epineph-
rine and resuscitation equipment should be
readily available.

o Lab Test Considerations: Monitor CBC
with differential and platelet count prior to
each dosing cycle. If baseline WBC is more
than 3 x 10° /L, ANC is more than 1.5 x 10°/L,
and platelets are more than 75 x 10° /L, then
dose is adjusted based on nadir counts for
each cycle. If ANCis less than 0.5 x 10° and
platelets are less than 25 x 10 then decrease
dose by 50%. IfANCis 0.5—1.5 x 10’ and
platelets are 25—-50 x 10° then decrease dose
to 67% in next course. If ANC is greater than
1.5 x 10’ and platelets are greater than 50,
then 100% of dose can be given in subse-
quent cycle.

o Obtain liver chemistries and serum creatinine
prior to initiation of therapy.

o Monitor renal function during therapy. If se-
rum bicarbonate is less than 20 mEq/L, re-
duce dose by 50% in next course. If unex-
plained 1 in BUN or serum creatinine
occur, delay next cycle until values return to
normal or baseline and decrease dose by
50% in next course.

e May cause hypokalemia.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Adverse Reactions)

Implementation

o Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. If powder or solution
comes in contact with skin or mucosa, wash
thoroughly with soap and water. Discard
equipment in specially designated containers
(see Appendix K).

o Subcut: Reconstitute by adding 4 mL of ster-
ile water for injection slowly into the azacita-
dine vial for a concentration of 25 mg/mL. In-
vertvial 2—3 times and rotate gently until
suspension is uniform. Suspension will be
cloudy. Stable for up to 1 hr at room tempera-
ture; must be administered within 1 hr of re-
constitution. Suspension may also be refrig-
erated for up to 8 hr; may be allowed to
equilibrate to room temperature for up to 30

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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min. Invert syringe 2—3 times and roll syringe

gently between palms immediately prior to

administration to mix suspension.

Divide doses greater than 4 mL equally into 2

syringes and administer into separate sites.

Rotate sites (thigh, abdomen, upper arm)

with new injections at least one inch from old

site. Do not use site that is bruised, tender,

red, or hard.

IV Administration

Intermittent Infusion: Diluent: Reconsti-

tute each vial with 10 mL sterile water for in-

jection. Shake vigorously or roll vial until all

solids are dissolved. Solution should be clear;

do not administer solutions that are not clear

or contain particulate matter. Concentra-

tion: 10 mg/mL. Withdraw solution from re-

quired number of vials and inject into 50—

100 mL of 0.9% NaCl or LR. Solution is stable

for 1 hr at room temperature. Rate: Infuse

over 10—40 min. Infusion must be completed

within 1 hr of reconstitution.

o Solution Incompatibility: 5% dextrose,
hespan, solutions containing bicarbonate.

Patient/Family Teaching

o Instruct patient to notify health care profes-
sional promptly if fever; chills; cough;
hoarseness; sore throat; signs of infection;
lower back or side pain; painful or difficult
urination; bleeding gums; bruising; petechi-
ae; blood in stools, urine, or emesis; in-
creased fatigue; dyspnea; or orthostatic hypo-
tension occurs. Caution patient to avoid
crowds and persons with known infections.
Instruct patient to use soft toothbrush and
electric razor and to avoid falls. Caution pa-
tient not to drink alcoholic beverages or take
medication containing aspirin or NSAIDs;
may precipitate gastric bleeding.

o May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness
until response to medication is known.

o Advise patient to notify health care profes-
sional if they have underlying liver or renal
disease.

o OB: Advise both male and female patients of
the need for contraception during therapy.

Evaluation/Desired Outcomes
o Improved bone marrow and blood counts.

|
azathioprine
(ay-za-thye-oh-preen)
Azasan, Imuran

Classification
Therapeutic: immunosuppressants
Pharmacologic: purine antagonists

Pregnancy Category D

Indications

Prevention of renal transplant rejection (with
corticosteroids, local radiation, or other cyto-
toxic agents). Treatment of severe, active, ero-
sive rheumatoid arthritis unresponsive to more
conventional therapy. Unlabeled uses: Man-
agement of Crohn’s disease.

Action

Antagonizes purine metabolism with subse-
quent inhibition of DNA and RNA synthesis.
Therapeutic Effects: Suppression of cell-med-
iated immunity and altered antibody formation.

Pharmacokinetics

Absorption: Readily absorbed after oral ad-
ministration.

Distribution: Crosses the placenta. Enters
breast milk in low concentrations.
Metabolism and Excretion: Metabolized to
mercaptopurine, which is further metabolized.
Minimal renal excretion of unchanged drug.
Half-life: 3 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
PO (anti-in- 6-8 wk 12 wk unknown
flammatory)

IV (immuno- days—wk unknown days—wk

suppression)

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent use of mycophenolate; OB: Has been shown
to cause fetal harm; Lactation: Appears in breast
milk.

Use Cautiously in: Infections; Malignancies;
Decreased bone marrow reserve; Previous or
concurrent radiation therapy; Other chronic de-
bilitating illnesses; Severe renal impairment/oli-
guria (increased sensitivity) ; OB: Patients with
childbearing potential.

Adverse Reactions/Side Effects

EENT: retinopathy. Resp: pulmonary edema.
GI: anorexia, hepatotoxicity, nausea, vomiting,
diarrhea, mucositis, pancreatitis. Derm: alope-
cia, rash. Hemat: anemia, leukopenia, pancy-
topenia, thrombocytopenia. MS: arthralgia.
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Misc: SERUM SICKNESS, chills, fever, Raynaud’s phe-
nomenon, retinopathy.

Interactions
Drug-Drug: Additive myelosuppression with
antineoplastics, cyclosporine, and myelo-
suppressive agents. Allopurinol inhibits the
metabolism of azathioprine, increasing toxicity.
Dose of azathioprine should be decreased by
25-33% with concurrent allopurinol. May |
antibody response to live-virus vaccines and
1 the risk of adverse reactions.
Drug-Natural Products: Concommitant use
with echinacea and melatonin may interfere
with immunosuppression.

Route/Dosage

Renal Allograft Rejection Prevention

PO, IV (Adults and Children): 3—5 mg/kg/
day initially; maintenance dose 1-3 mg/kg/day.

Rheumatoid Arthritis

PO (Adults and Children): 1 mg/kg/day for
6-8 wk, increase by 0.5 mg/kg/day q 4 wk until
response or up to 2.5 mg/kg/day, then decrease
by 0.5 mg/kg/day q 4-8 wk to minimal effective
dose.

Availability (generic available)
Tablets: 50 mg, 75 mg, 100 mg. Injection:
100-mg vial.

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs, sputum,
urine, stool, WBC) during therapy.

o Monitor intake and output and daily weight.
Decreased urine output may lead to toxicity
with this medication.

o Rheumatoid Arthritis: Assess range of mo-
tion; degree of swelling, pain, and strength in
affected joints; and ability to perform activi-
ties of daily living before and periodically
during therapy.

o Lab Test Considerations: Monitor renal,

hepatic, and hematologic functions before

beginning therapy, weekly during the 1st mo,
bimonthly for the next 2—3 mo, and monthly
thereafter.

Leukocyte count of <3000 or platelet count

of <100,000/mm’ may necessitate a reduc-

tion in dosage or temporary discontinuation.

e A | inhemoglobin mayindicate bone mar-
row suppression.

o Hepatotoxicity may be manifested by 1 alka-
line phosphatase, bilirubin, AST, ALT, and
amylase concentrations. Usually occurs with-
in 6 mo of transplant, rarely with rheumatoid
arthritis, and is reversible on discontinuation
of azathioprine.

e May | serum and urine uric acid and plas-
ma albumin.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation

o Do not confuse Imuran (azathioprine) with
IMDUR (isosorbide mononitrate).

o Protect transplant patients from staff mem-
bers and visitors who may carry infection.
Maintain protective isolation as indicated.

o PO: May be administered with or after meals
or in divided doses to minimize nausea.

IV Administration

o IV: Reconstitute 100 mg with 10 ml of sterile
water for injection. Swirl vial gently until
completely dissolved. Reconstituted solution
may be administered up to 24 hr after prepa-
ration.

o Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. Discard equipment in
specially designated containers (see Appen-
dixK).

e DirectIV: Diluent: 0.9% NaCl, 0.45% NaCl,
or D5W. Concentration: 10 mg/ml. Rate:
Give over 5 min.

o Intermittent Infusion: Diluent: Solution
may be further diluted in 50 mL with 0.9%
NaCl, 0.45% NaCl, or D5W. Do not admix.
Rate: Usually infused over 30—60 min; may
range 5 min—8 hr.

Patient/Family Teaching

o Instruct patient to take azathioprine exactly as
directed. If a dose is missed on a once-daily
regimen, omit dose; if on several-times-a-day
dosing, take as soon as possible or double
next dose. Consult health care professional if
more than 1 dose is missed or if vomiting oc-
curs shortly after dose is taken. Do not dis-
continue without consulting health care pro-
fessional.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Advise patient to report unusual tiredness or
weakness; cough or hoarseness; fever or
chills; lower back or side pain; painful or dif-
ficult urination; severe diarrhea; black, tarry
stools; blood in urine; or transplant rejection
to health care professional immediately.

o Reinforce the need for lifelong therapy to pre-
vent transplant rejection.

o Instruct the patient to consult health care
professional before taking any OTC medica-
tions or natural/herbal products, or receiving
any vaccinations while taking this medication.

o Advise patient to avoid contact with persons
with contagious diseases and persons who
have recently taken oral poliovirus vaccine.

o This drug may have teratogenic properties.
Advise patient to use contraception during
and for at least 4 mo after therapy is com-
pleted.

o Emphasize the importance of follow-up
exams and lab tests.

o Rheumatoid Arthritis: Concurrent therapy
with salicylates, NSAIDs, or corticosteroids
may be necessary. Patient should continue
physical therapy and adequate rest. Explain
that joint damage will not be reversed; goal is
to slow or stop disease process.

Evaluation/Desired Outcomes

o Prevention of transplant rejection.

o Decreased stiffness, pain, and swelling in af-
fected joints in 6—8 wk in rheumatoid arthri-
tis. Therapy is discontinued if no improve-
mentin 12 wk.

|
azithromycin
(aye-zith-row-my-sin)
Zithromax, Zmax
Classification
Therapeutic: agents for atypical mycobac-

terium, anti-infectives
Pharmacologic: macrolides

Pregnancy Category B

Indications

Treatment of the following infections due to sus-
ceptible organisms: Upper respiratory tract in-
fections, including streptococcal pharyngitis,
acute bacterial exacerbations of chronic bron-
chitis and tonsillitis, Lower respiratory tract in-
fections, including bronchitis and pneumonia,
Acute otitis media, Skin and skin structure infec-
tions, Nongonococcal urethritis, cervicitis, gon-

orrhea, and chancroid. Prevention of dissemi-
nated Mycobacterium avium complex (MAC)
infection in patients with advanced HIV infec-
tion. Extended-release suspension (ZMax)
Acute bacterial sinusitis and community-ac-
quired pneumonia in adults. Unlabeled uses:
Prevention of bacterial endocarditis. Treatment
of cystic fibrosis lung disease.

Action

Inhibits protein synthesis at the level of the 508
bacterial ribosome. Therapeutic Effects: Bac-
teriostatic action against susceptible bacteria.
Spectrum: Active against the following gram-
positive aerobic bacteria: Staphylococcus au-
reus, Streptococcus pnewmoniae, Streptococ-
cus pyogenes (group A strep). Active against
these gram-negative aerobic bacteria: Haemo-
philus influenzae, Moraxella catarrhalis,
Neisseria gonorrhoeae. Also active against: My-
coplasma, Legionella, Chlamydia pneumoni-
ae, Ureaplasma urealyticum, Borrelia burg-
dorferi, M. avium. Not active against
methicillin-resistant S. aureus.

Pharmacokinetics

Absorption: Rapidly absorbed (40%) after
oral administration. IV administration results in
complete bioavailability.

Distribution: Widely distributed to body tis-
sues and fluids. Intracellular and tissue levels
exceed those in serum; low CSF levels.
Metabolism and Excretion: Mostly excreted
unchanged in bile; 4.5% excreted unchanged in
urine.

Half-life: 11-14 hr after single dose; 2—4 days
after several doses; 59 hr after extended release
suspension.

TIME/ACTION PROFILE (serum)

ROUTE ONSET PEAK DURATION

PO rapid 25-3.2 hr 24 hr

v rapid end of in- 24 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to azi-
thromycin, erythromycin, or other macrolide
anti-infectives.

Use Cautiously in: Severe liver impairment
(dosage adjustment may be required); Severe
renal impairment (CCr <10 ml/min); OB, Lac-
tation: Safety not established; Pedi: Safety not es-
tablished in children <5 yr.
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Adverse Reactions/Side Effects

CNS: dizziness, seizures, drowsiness, fatigue,
headache. CV: chest pain, hypotension, palpita-
tions, QT prolongation (rare). GL: PSEUDOMEMBRA-
NOUS coLITs, abdominal pain, diarrhea, nausea,
cholestatic jaundice, elevated liver enzymes,
dyspepsia, flatulence, melena, oral candidiasis.
GU: nephritis, vaginitis. Hemat: anemia, leuko-
penia, thrombocytopenia. Derm: photosensitiv-
ity, Stevens-Johnson syndrome, rashes. EENT:
ototoxicity. F and E: hyperkalemia. Misc: ANGI-
OEDEMA.

Interactions

Drug-Drug: Aluminum- and magnesium-
containing antacids decrease peak serum lev-
els. Nelfinavir increases serum levels (monitor
carefully). Other macrolide anti-infectives have
been known to increase serum levels and effects
of digoxin, theophylline, ergotamine, dihy-
droergotamine, triazolam, carbamaze-
pine, cyclosporine, tacrolimus, and pheny-
toin; careful monitoring of concurrent use is
recommended.

Route/Dosage

Most Respiratory and Skin Infections
PO (Adults): 500 mg on 1st day, then 250 mg/
dayfor 4 more days (total dose of 1.5 g); Acute
bacterial sinusitis—500 mg once daily for 3
days or single 2-g dose of extended-release sus-
pension (Zmax).

PO (Children 26 months): 10 mg/kg (not
>500 mg/dose) on 1st day, then 5 mg/kg (not
>250 mg/dose) for 4 more days. Pharyngitis/
tonsilitis—12 mg/kg once daily for 5 days (not
>500 mg/dose); Acute bacterial sinusitis—
10 mg/kg/day for three days.

Otitis media

PO (Children >6 mo): 30 mg/kg single dose
(not >1500 mg/dose) or 10 mg/kg/day as a sin-
gle dose (not >500 mg/dose) for 3 days or 10
mg/kg as a single dose (not >500 mg/dose) on
1st day, then 5 mg/kg as a single dose (not >250
mg/dose)daily for 4 more days.

Acute bacterial exacerbations of chronic
bronchitis

PO (Adults): 500 mg on 1st day, then 250 mg/
dayfor 4 more days (total dose of 1.5 g) or 500
mg daily for 3 days.

Community-Acquired Pneumonia

IV, PO (Adults): More severe—500 mg IV q
24 hr for at least 2 doses, then 500 mg PO q 24
hr for a total of 7-10 days; less severe—500 mg
PO, then 250 mg/day PO for 4 more days or2 g
single dose as extended-release suspension
(Zmax).

PO (Children >6 mo): 10 mg/kg on 1st day,
then 5 mg/kg for 4 more days.

Pelvic Inflammatory Disease

IV, PO (Adults): 500 mg IV q 24 hr for 1-2
days, then 250 mg PO q 24 hr for a total of

7 days.

Endocarditis Prophylaxis

PO (Adults): 500 mg 1 hr before procedure.
PO (Children): 15 mg/kg 1 hr before pro-
cedure.

Nongonococcal Urethritis, Cervicitis,
Chancroid, Chlamydia

PO (Adults): Single 1-g dose.

PO (Children): Chancroid: Single 20 mg/kg
dose (not >1000 mg/dose). Urethritis or cer-
vicitis: Single 10 mg/kg dose (not >1000 mg/
dose).

Gonorrhea
PO (Adults): Single 2-g dose.

Prevention of Disseminated MAC In-
fection

PO (Adults): 1.2 g once weekly (alone or with
rifabutin).

PO (Children): 5 mg/kg once daily (not >250
mg/dose) or 20 mg/kg (not >1200 mg/dose)
once weekly (alone or with rifabutin).

Cystic Fibrosis
PO (Children >6 yrs, weight >25 kg to <40
kg): 250 mg q MWF. 240 kg: 500 mg ¢ MWF.

Availability (generic available)

Tablets: 250 mg, 500 mg, 600 mg. Cost: Gen-
eric—250 mg $15.99/6, 500 mg $44.32/3, 600
mg $399.99/30. Powder for oral suspension
(cherry, creme de vanilla, and banana fla-
vor): 1 g/pkt. Cost: $93.99/3 packets. Powder
for oral suspension (cherry, creme de va-
nilla, and banana flavor): 100 mg/5 mlin
15-ml bottles, 200 mg/5 mlin 15-ml, 22.5-ml,
and 30-ml bottles. Cost: Zithromax—100 mg/
5 ml $44.99/15 ml, 200 mg/5 ml $43.99/22.5
ml, 200 mg/5 ml $43.99/30 ml; Generic—200
mg/5 ml $32.27/15 ml. Extended-release

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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oral suspension (ZMax) (cherry-banana):
2-g single-dose bottle. Powder for injection:
500 mg/vial.

NURSING IMPLICATIONS

Assessment

o Assess patient for infection (vital signs; ap-
pearance of wound, sputum, urine, and stool;
WBC) at beginning of and throughout
therapy.

o Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Observe for signs and symptoms of anaphy-
laxis (rash, pruritus, laryngeal edema,
wheezing) . Notify the physician or other
health care professional immediately if these
occur.

o Lab Test Considerations: May cause |

serum bilirubin, AST, ALT, LDH, and alkaline

phosphatase concentrations.

May cause | creatine phosphokinase, po-

tassium, prothrombin time, BUN, serum cre-

atinine, and blood glucose concentrations.

May occasionally cause |, WBC and platelet

count.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o Do not confuse azithromycin with erythro-
mycin.

o Zmax extended release oral suspension is
not bioequivalent or interchangeable with az-
ithromycin oral suspension.

o PO: Administer 1 hr before or 2 hr after
meals.

o For administration of single 1-g packet, thor-
oughly mix entire contents of packet with 2 0z
(60 ml) of water. Drink entire contents im-
mediately; add an additional 2 oz of water,
mix and drink to assure complete consump-
tion of dose. Do not use the single packet to
administer doses other than 1000 mg of azi-
thromycin. Pedi: 1-g packet is not for pediat-
ric use.

o For Zmaux shake suspension well and drink
entire contents of bottle. Use within 12 hrs of
reconstitution. If patient vomits within 1 hr of
administration, contact prescriber for in-
structions. Zmax may be taken without re-
gard to antacids containing magnesium or
aluminum hydroxide.

IV Administration

o Intermittent Infusion: Diluent: Reconsti-
tute each 500-mg vial with 4.8 ml of sterile
water for injection to achieve a concentration
of 100 mg/ml. Reconstituted solution is stable
for 24 hr at room temperature. Further dilute
the 500-mg dose in 250 ml or 500 ml of 0.9%
NaCl, 0.45% NaCl, D5W, LR, D5/0.45% NaCl,
or D5/LR. Infusion is stable for 24 hr at room
temperature or for 7 days if refrigerated.
Concentration: Final concentration of in-
fusion is 1-2 mg/ml. Rate: Administer the 1
mg/ml solution over 3 hr or the 2 mg/ml solu-
tion over 1 hr. Do not administer as a bolus.

o Y-Site Compatibility: amphotericin B lipo-
some, bivalirudin, daptomycin, diphenhydra-
mine, dolasetron, droperidol, ertapenem,
fenoldopam, palonosetron, pantoprazole, ti-
gecycline, tirofiban, voriconazole.

o Y-Site Incompatibility: amikacin, aztreo-
nam, caspofungin, cefotaxime, ceftazidime,
ceftriaxone, cefuroxime, ciprofloxacin, clin-
damycin, famotidine, fentanyl, furosemide,
gentamicin, imipenem-cilastatin, ketorolac,
morphine, ondansetron, piperacillin-tazo-
bactam, potassium chloride, quinupristin/
dalfopristin, ticarcillin-clavulanate, tobra-
mycin.

Patient/Family Teaching

o Instruct patients to take medication as direct-

ed and to finish the drug completely, even if

they are feeling better. Tell patient to take
missed doses as soon as possible unless al-
most time for next dose; do not double doses.

Advise patients that sharing of this medication

may be dangerous.

Instruct patient not to take azithromycin with

food or antacids.

o May cause drowsiness and dizziness. Caution
patient to avoid driving or other activities re-
quiring alertness until response to medica-
tion is known.

o Advise patient to use sunscreen and protec-
tive clothing to prevent photosensitivity re-
actions.

o Advise patient to report symptoms of chest
pain, palpitations, yellowing of skin or eyes,
or signs of superinfection (black, furry over-
growth on the tongue; vaginal itching or dis-
charge; loose or foul-smelling stools).

o Instruct patient to notify health care profes-
sional if fever and diarrhea develop, especial-
lyif stool contains blood, pus, or mucus. Ad-
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vise patient not to treat diarrhea without Most common side effects in children are n
advice of health care professional. mild diarrhea and rash. Tell parents to notify

o Advise patients being treated for nongono- health care practitioner if these occur.
coccal urethritis or cervicitis that sexual part- . .
ners should also be treated. Evaluation/Desired Outcomes

o Instruct parents, caregivers, or patienttono- Resolution of the signs and symptoms of in-
tify health care professional if symptoms do fection. Length of time for complete resolu-
notimprove. tion depends on the organism and site of in-

o Pedi: Tell parents or caregivers that medica- fection.

tion is generally well tolerated in children.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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baclofen (bak-loe-fen)
Kemstro, Lioresal

Classification
Therapeutic: antispasticity agents, skeletal
muscle relaxants (centrally acting)

Pregnancy Category C

Indications

PO: Treatment of reversible spasticity due to
multiple sclerosis or spinal cord lesions.

IT: Treatment of severe spasticity originating in
the spinal cord. Unlabeled uses: Management
of pain in trigeminal neuralgia.

Action

Inhibits reflexes at the spinal level. Therapeu-
tic Effects: Decreased muscle spasticity; bowel
and bladder function may also be improved.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Widely distributed; crosses the
placenta.

Metabolism and Excretion: 70—-80% elimi-
nated unchanged by the kidneys.

Half-life: 2.5-4 hr.

TIME/ACTION PROFILE (effects on spas-
ticity)

ROUTE ONSET PEAK DURATION
PO hrs—wks unknown unknown
T 0.5-1 hr 4 hr 4-8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Orally-
disintegrating tablets contain aspartame and
should not be used in patients with phenylketo-
nuria.

Use Cautiously in: Patients in whom spasticity
maintains posture and balance; Patients with ep-
ilepsy (may | seizure threshold); Renal im-
pairment (| dose may be required); OB, Lacta-
tion, Pedi: Safety not established; Geri: Geriatric
patients areat 1 risk of CNS side effects.

Adverse Reactions/Side Effects

CNS: SEIZURES (11), dizziness, drowsiness, fatigue,
weakness, confusion, depression, headache, in-
somnia. EENT: nasal congestion, tinnitus. CV:
edema, hypotension. GI: nausea, constipation.
GU: frequency. Derm: pruritus, rash. Metab:

hyperglycemia, weight gain. Neuro: ataxia.
Misc: hypersensitivity reactions, sweating.

Interactions

Drug-Drug: T CNS depression with other
CNS depressants including alcohol, antihis-
tamines, opioid analgesics, and sedative/
hypnotics. Use with MAO inhibitors may lead
to T CNSdepression or hypotension.
Drug-Natural Products: Concomitant use of
kava kava, valerian, or chamomile can |
CNS depression.

Route/Dosage

PO (Adults): 5 mg 3 times daily. May increase
q 3 days by 5 mg/dose up to 80 mg/day (some
patients may have a better response to 4 divided
doses).

IT (Adults): 100-800 mcg/day infusion; dose
is determined by response during screening
phase.

IT (Children): 25-1200 mcg/day infusion (av-
erage 275 mcg/day); dose is determined by re-
sponse during screening phase.

Availability (generic available)

Tablets: 10 mg, 20 mg. Cost: Generic—10 mg
$78.16/270, 20 mg $137.92/270. Orally-dis-
integrating tablets (Kemstro) (orange): 10
mg, 20 mg. Intrathecal injection: 50 mcg/ml,
500 mcg/ml, 2000 mcg/ml.

NURSING IMPLICATIONS

Assessment

o Assess muscle spasticity before and periodi-
cally during therapy.

o Observe patient for drowsiness, dizziness, or
ataxia. May be alleviated by a change in dose.

o IT: Monitor patient closely during test dose
and titration. Resuscitative equipment should
be immediately available for life-threatening
or intolerable side effects.

o Lab Test Considerations: May cause |
in serum glucose, alkaline phosphatase, AST,
and ALT levels.

Potential Nursing Diagnoses
Impaired wheelchair mobility (Indications)
Risk for injury (Adverse Reactions)

Implementation

o PO: Administer with milk or food to minimize
gastric irritation.

o For orally disintegrating tablets, just prior
to administration place tablet on tongue with

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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dry hands. Tablet will disintegrate, then swal-
low with saliva or water. Administration with
liquid is not necessary. IT: For screening
phase, dilute for a concentration of 50 mcg/
ml with sterile preservative-free NaCl for in-
jection. Test dose should be administered
over at least 1 min. Observe patient for a sig-
nificant decrease in muscle tone or frequency
or severity of spasm. If response is inade-
quate, 2 additional test doses, each 24 hr
apart, 75 mcg/1.5 ml and 100 mcg/2 ml re-
spectively, may be administered. Patients with
an inadequate response should not receive
chronic IT therapy.

o Dose titration for implantable IT pumps is
based on patient response. If no substantive
response after dose increase, check pump
function and catheter patency.

Patient/Family Teaching

o Instruct patient to take baclofen as directed.

Take a missed dose within 1 hr; do not dou-

ble doses. Caution patient to avoid abrupt

withdrawal of this medication because it may
precipitate an acute withdrawal reaction

(hallucinations, increased spasticity, sei-

zures, mental changes, restlessness). Discon-

tinue baclofen gradually over 2 wk or more.

May cause dizziness and drowsiness. Advise

patient to avoid driving or other activities re-

quiring alertness until response to drug is
known.

o Instruct patient to change positions slowly to

minimize orthostatic hypotension.

Advise patient to avoid concurrent use of al-

cohol or other CNS depressants while taking

this medication.

o Instruct patient to notify health care profes-
sional if frequent urge to urinate or painful
urination, constipation, nausea, headache,
insomnia, tinnitus, depression, or confusion
persists. Geri: Geriatric patients are at greater
risk for these side effects.

o Advise patient to report signs and symptoms
of hypersensitivity (rash, itching) promptly.

o IT: Caution patient and caregiver to not dis-
continue IT therapy abruptly. May result in
fever, mental status changes, exaggerated re-
bound spasticity, and muscle rigidity. Advise
patient not to miss scheduled refill appoint-
ments and to notify health care professional
promptly if signs of withdrawal occur.

Evaluation/Desired Outcomes

o Decrease in muscle spasticity and associated
musculoskeletal pain with an increased abili-
ty to perform activities of daily living.

o Decreased pain in patients with trigeminal
neuralgia. May take weeks to obtain optimal
effect.

balsalazide (ba-sal-a-zide)
Colazal

Classification
Therapeutic: gastrointestinal anti-inflam-
matories—therapeutic

Pregnancy Category B

Indications
Treatment of mild to moderately active ulcera-
tive colitis.

Action

Drug is metabolized in the colon to mesalamine
(5-aminosalicylic acid),, which is a local anti-in-
flammatory. Therapeutic Effects: Reduction
in the symptoms of ulcerative colitis.

Pharmacokinetics

Absorption: Absorption is low and variable;
drug is delivered intact to the colon.
Distribution: Mostly delivered intact to the co-
lon; remainder of distribution unknown.
Protein Binding: >99%.

Metabolism and Excretion: Following deliv-
eryto the colon, bacteria break balsalazide
down into mesalamine (5-aminosalicylic acid)
and an inactive metabolite; mostly excreted in
feces.

Half-life: Mesalamine—12 hr (range 2—15
hr).

TIME/ACTION PROFILE (decreased
symptoms)

ROUTE ONSET PEAK DURATION

PO unknown up to 8 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to salicy-
lates or other metabolites.

Use Cautiously in: Pyloric stenosis (may have
prolonged gastric retention of capsules); OB:
Use only if clearly needed; Lactation, Pedi: Safety
not established.

Adverse Reactions/Side Effects
GI: abdominal pain, diarrhea.

Interactions
Drug-Drug: None known.
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Route/Dosage

PO (Adults): three 750-mg capsules three
times daily for 8—12 wks.

PO (Children 5-17 yrs): three 750-mg cap-
sules three times daily for up to 8 wks or one
750-mg capsule three times daily for up to 8
wks.

Availability
Capsules: 750 mg.

NURSING IMPLICATIONS

Assessment

o Assess abdominal pain and frequency, quan-
tity, and consistency of stools at the beginning
of and throughout therapy.

o Assess patient for allergy to salicylates.

o Lab Test Considerations: May cause ele-
vated AST, ALT, serum alkaline phosphatase,
gamma glutamyl transpepsidase (GGT), LDH,
and bilirubin.

Potential Nursing Diagnoses
Acute pain (Indications)
Diarrhea (Indications)

Implementation

o PO: Administer capsules three times a day.
Capsules may be opened and sprinkled on
applesauce and taken immediately; do not
store mixture. Color of powder inside of cap-
sules may range from yellow to orange. Teeth
or tongue staining may occur when powder is
sprinkled on applesauce and swallowed.

Patient/Family Teaching

o Instruct patient on the correct method of ad-
ministration. Advise patient to take medica-
tion as directed, even if feeling better. If a
dose is missed, it should be taken as soon as
remembered unless almost time for next
dose.

o Advise patient to notify health care profes-

sional if skin rash, difficulty breathing, or

hives occur.

Instruct patient to notify health care profes-

sional if symptoms do notimprove after 1-2

mo of therapy.

Evaluation/Desired Outcomes
o Decrease in diarrhea and abdominal pain in
patients with ulcerative colitis.

|
hasiliximab (ba-sil-ix-i-mab)
Simulect

Classification
Therapeutic: immunosuppressants
Pharmacologic: monoclonal antibodies

Pregnancy Category B

Indications

Prevention of acute organ rejection in patients
undergoing renal transplantation; used with
corticosteroids and cyclosporine.

Action

Binds to and blocks specific interleukin-2 (IL-
2) receptor sites on activated T lymphocytes.
Therapeutic Effects: Prevention of acute or-
gan rejection following renal transplantation.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: 7.2 days.

TIME/ACTION PROFILE (effect on immune
function)

ROUTE ONSET
v 2 hr

PEAK DURATION

36 days

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: May
affect fetal developing immune system; Lacta-
tion: Make enter breast milk.

Use Cautiously in: Women with childbearing
potential; Geri: Due to greater incidence of in-
fection.

Adverse Reactions/Side Effects

Noted for patients receiving corticosteroids and
cyclosporine in addition to basiliximab.

CNS: dizziness, headache, insomnia, weakness.
EENT: abnormal vision, cataracts. Resp:
coughing. CV: HEART FAILURE, edema, hyperten-
sion, angina, arrhythmias, hypotension. GI:
abdominal pain, constipation, diarrhea, dyspep-
sia, moniliasis, nausea, vomiting, GI bleeding,
gingival hyperplasia, stomatitis. Derm: acne,
wound complications, hypertrichosis, pruritus.
Endo: hyperglycemia, hypoglycemia. F and E:
acidosis, hypercholesterolemia, hyperkalemia,
hyperuricemia, hypocalcemia, hypokalemia, hy-
pophosphatemia. Hemat: bleeding, coagula-
tion abnormalities. MS: back pain, leg pain.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Neuro: tremor, neuropathy, paresthesia. Misc:
hypersensitivity reactions including ANAPHYLAXIS,
infection, weight gain, chills.

Interactions

Drug-Drug: Inmunosuppression may be 1
with other immunosuppressants.
Drug-Natural Products: Concommitant use
with echinacea and melatonin may interfere
with immunosuppression.

Route/Dosage

IV (Adults and Children >35 kg): 20 mg giv-
en 2 hr before transplantation; repeated 4 days
after transplantation. Second dose should be
withheld if complications or graft loss occurs.
IV (Children <35 kg): 10 mg given 2 hr be-
fore transplantation; repeated 4 days after trans-
plantation. Second dose should be withheld if
complications or graft loss occurs.

Availability
Powder for reconstitution: 20 mg/vial, 10
mg/vial.

NURSING IMPLICATIONS
Assessment

Monitor for signs of anaphylactic or hyper-
sensitivity reactions (hypotension, tachycar-
dia, cardiac failure, dyspnea, wheezing, bron-
chospasm, pulmonary edema, respiratory
failure, urticaria, rash, pruritus, sneezing) at
each dose. Onset of symptoms is usually with-
in 24 hr. Resuscitation equipment and medi-
cations for treatment of severe hypersensitivi-
ty should be readily available. If a severe
hypersensitivity reaction occurs, basiliximab
therapy should be permanently discontinued.
Patients who have previously received basilix-
imab should only receive subsequent therapy
with extreme caution.

Monitor for infection (fever, chills, rash, sore
throat, purulent discharge, dysuria). Notify
physician immediately if these symptoms oc-
cur; may necessitate discontinuation of
therapy.

o Lab Test Considerations: May cause |

or |, hemoglobin, hematocrit, serum glu-
cose, potassium, and calcium concen-
trations.

May cause | serum cholesterol levels.

May cause | BUN, serum creatinine, and
uric acid concentrations.

May cause |, serum magnesium, phosphate,
and platelet levels.

Potential Nursing Diagnoses
Risk for infection (Side Effects)

Implementation
IV Administration

o Basiliximab is usually administered concur-
rently with cyclosporine and corticosteroids

o Reconstitute with 2.5 ml or 5 ml of sterile wa-
ter for injection for the 10 mg or 20 mg vial,
respectively. Shake gently to dissolve powder.

o DirectIV: Diluent: May be administered
undiluted. Bolus administration may be asso-
ciated with nausea, vomiting, and local reac-
tions (pain). Concentration: 4 mg/ml.
Rate: Administer over 20—30 min via periph-
eral or central line.

o Intermittent Infusion: Diluent: Dilute
further with 25—50 ml of 0.9% NaCl or D5W.
Gently invert bag to mix; do not shake, to
avoid foaming. Solution is clear to opalescent
and colorless; do not administer solutions
that are discolored or contain particulate
matter. Discard unused portion. Administer
within 4 hr or may be refrigerated for up to
24 hr. Discard after 24 hr. Concentration:
0.08—0.16 mg/ml. Rate: Administer over
20-30 min via peripheral or central line.
Compatibility: Do not admix; do not admin-
ister in IV line containing other medications.

Patient/Family Teaching

o Explain purpose of medication to patient. Ex-
plain that patient will need to resume lifelong
therapy with other immunosuppressive drugs
after completion of basiliximab course.

o May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness
until response is known.

o Instruct patient to continue to avoid crowds
and persons with known infections, because
basiliximab also suppresses the immune
system.

Evaluation/Desired Outcomes
o Prevention of acute organ rejection in pa-
tients receiving renal transplantation.

beclomethasone, See
CORTICOSTEROIDS (INHALATION),
CORTICOSTEROIDS (NASAL).

benazepril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.
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benzathine penicillin G, See
PENICILLINS.

henzonatate (ben-zoe-na-tate)
Tessalon

Classification
Therapeutic: allergy, cold, and cough
remedies, antitussives (local anesthetic)

Pregnancy Category C

Indications

Relief of nonproductive cough due to minor
throat or bronchial irritation from inhaled irri-
tants or colds.

Action

Anesthetizes cough or stretch receptors in vagal
nerve afferent fibers found in lungs, pleura, and
respiratory passages. May also decrease trans-
mission of the cough reflex centrally. Thera-
peutic Effects: Decrease in cough.

Pharmacokinetics

Absorption: Unknown.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (antitussive effect)

DURATION
3-8 hr

ROUTE ONSET
PO 15-20 min

PEAK

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to benzo-
natate. Cross-sensitivity with other ester-type lo-
cal anesthetics (tetracaine, procaine, and oth-
ers) may occur.

Use Cautiously in: OB, Lactation: Safety not es-
tablished; Pedi: Safety not established in chil-
dren <10yr.

Adverse Reactions/Side Effects

CNS: headache, mild dizziness, sedation.
EENT: burning sensation in eyes, nasal conges-
tion. GI: constipation, GI upset, nausea. Derm:
pruritus, skin eruptions. Misc: chest numbness,
chilly sensation, hypersensitivity reactions.

Interactions

Drug-Drug: Additive CNS depression may oc-
cur with antihistamines, alcohol, opioids,
and sedative/hypnotics.

Route/Dosage
PO (Adults and Children >10 yr): 100 mg 3
times daily (up to 600 mg/day).

Availability (generic available)
Capsules: 100 mg.

NURSING IMPLICATIONS

Assessment

o Assess frequency and nature of cough, lung
sounds, and amount and type of sputum pro-
duced. Unless contraindicated, maintain fluid
intake of 1500—2000 ml to decrease viscosity
of bronchial secretions.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)

Implementation

o Capsules should be swallowed whole. Do not
chew, because release of benzonatate from
capsules may cause local anesthetic effect
and choking.

Patient/Family Teaching

o Instruct patient to take exactly as directed. If a

dose is missed, take as soon as possible

unless almost time for next dose. Do not dou-
ble doses.

Caution patient not to chew capsules.

Instruct patient to cough effectively: Sit up-

right and take several deep breaths before at-

tempting to cough.

o Advise patient to minimize cough by avoiding
irritants, such as cigarette smoke, fumes, and
dust. Humidification of environmental air,
frequent sips of water, and sugarless hard
candy may also decrease the frequency of dry,
irritating cough.

o Caution patient to avoid taking alcohol or oth-
er CNS depressants concurrently with this
medication.

o May occasionally cause dizziness or drowsi-
ness. Caution patient to avoid driving or other
activities requiring alertness until response to
the medication is known.

o Advise patient that any cough lasting more
than 1 wk or accompanied by fever, chest
pain, persistent headache, or skin rash war-
rants medical attention.

o Advise patient to notify health care profes-
sional if symptoms of overdose (seizures,
restlessness, trembling) occur.

W = Canadian drug name.
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Evaluation/Desired Outcomes
o Decrease in frequency and intensity of cough
without eliminating patient’s cough reflex.

|
benztropine (benz-troe-peen)
+Apo-Benztropine, Cogentin

Classification
Therapeutic: antiparkinson agents
Pharmacologic: anticholinergics

Pregnancy Category C

Indications

Adjunctive treatment of all forms of Parkinson’s
disease, including drug-induced extrapyramidal
effects and acute dystonic reactions.

Action

Blocks cholinergic activity in the CNS, which is
partially responsible for the symptoms of Par-
kinson’s disease. Restores the natural balance
of neurotransmitters in the CNS. Therapeutic
Effects: Reduction of rigidity and tremors.
Pharmacokinetics

Absorption: Well absorbed following PO and
IM administration.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (antidyskinetic
activity)

ROUTE ONSET PEAK DURATION
PO 1-2 hr several days 24 hr
™, IV within min unknown 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Children
<3 yr; Angle-closure glaucoma; Tardive dys-
kinesia.

Use Cautiously in: Prostatic hypertension; Sei-
zure disorders; Cardiac arrhythmias; OB, Lacta-
tion: Safety not established; Geri: Increased risk
of adverse reactions.

Adverse Reactions/Side Effects

CNS: confusion, depression, dizziness, halluci-
nations, headache, sedation, weakness. EENT:
blurred vision, dry eyes, mydriasis. CV: arrhyth-
mias, hypotension, palpitations, tachycardia.
GI: constipation, dry mouth, ileus, nausea. GU:
hesitancy, urinary retention. Misc: decreased
sweating.

Interactions

Drug-Drug: Additive anticholinergic effects
with drugs sharing anticholinergic proper-
ties, such as antihistamines, phenothi-
azines, quinidine, disopyramide, and tri-
cyclic antidepressants. Counteracts the
cholinergic effects of bethanechol. Antacids
and antidiarrheals may | absorption.
Drug-Natural Products: 1 anticholinergic
effect with angel’s trumpet, jimson weed,
and scopolia.

Route/Dosage

Parkinsonism
PO (Adults): 1-2 mg/day in 1-2 divided doses
(range 0.5—-6 mg/day).

Acute Dystonic Reactions
IM, IV (Adults): 1-2 mg, then 1-2 mg PO
twice daily.

Drug-Induced Extrapyramidal Reactions
PO, IM, IV (Adults): 1-4 mg given once or
twice daily (1-2 mg 2—3 times daily may also be
used PO).

Availahility (generic available)
Tablets: 0.5 mg, 1 mg, 2 mg. Injection: 1 mg/
ml.

NURSING IMPLICATIONS

Assessment

o Assess parkinsonian and extrapyramidal
symptoms (restlessness or desire to keep
moving, rigidity, tremors, pill rolling, mask-
like face, shuffling gait, muscle spasms, twist-
ing motions, difficulty speaking or swallow-
ing, loss of balance control) before and
throughout therapy.

o Assess bowel function daily. Monitor for con-
stipation, abdominal pain, distention, or ab-
sence of bowel sounds.

o Monitor intake and output ratios and assess
patient for urinary retention (dysuria, dis-
tended abdomen, infrequent voiding of small
amounts, overflow incontinence).

o Patients with mental illness are at risk of de-
veloping exaggerated symptoms of their dis-
order during early therapy with benztropine.
Withhold drug and notify physician or other
health care professional if significant behav-
ioral changes occur.

o IM/IV: Monitor pulse and blood pressure
closely and maintain bedrest for 1 hr after ad-
ministration. Advise patients to change posi-
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o Caution patient that this medication de-
creases perspiration. Overheating may occur
during hot weather. Patient should notify
health care professional if unable to remain
indoors in an air-conditioned environment
during hot weather.

o Advise patient to avoid taking antacids or anti-
diarrheals within 1-2 hr of this medication.

o Emphasize the importance of routine follow-
up exams.

Evaluation/Desired Outcomes

e Decrease in tremors and rigidity and an im-
provement in gait and balance. Therapeutic
effects are usually seen 2—3 days after the ini-

tions slowly to minimize orthostatic hypo-
tension.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Risk for injury (Indications)
Implementation
o PO: Administer with food or immediately af-
ter meals to minimize gastric irritation. May
be crushed and administered with food if pa-
tient has difficulty swallowing.
o IM: Parenteral route is used only for dystonic
reactions.
IV Administration
o Direct IV: IV route is rarely used because

onset is same as with IM route. Rafe: Admin-
ister at arate of 1 mg over 1 min.

Syringe Compatibility: metoclopramide,
perphenazine.

o Y-Site Compatibility: fluconazole, ta-

crolimus.

Patient/Family Teaching

Encourage patient to take benztropine as di-
rected. Take missed doses as soon as possi-
ble, up to 2 hr before the next dose. Taper
gradually when discontinuing or a withdrawal
reaction may occur (anxiety, tachycardia, in-
somnia, return of parkinsonian or extrapy-
ramidal symptoms).

May cause drowsiness or dizziness. Advise
patient to avoid driving or other activities that
require alertness until response to the drug is

tiation of therapy.

betamethasone, See
CORTICOSTEROIDS (SYSTEMIC),
CORTICOSTEROIDS (TOPICAL/LOCAL).

hetaxololt (be-tax-oh-lol)
Kerlone

Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C
1See Appendix C for ophthalmic use

known. Indications
o Instruct patient that frequent rinsing of Management of hypertension.
mouth, good oral hygiene, and sugarlessgum  Action

or candy may decrease dry mouth. Patient
should notify health care professional if
dryness persists (saliva substitutes may be
used). Also, notify the dentist if dryness inter-
feres with use of dentures.

Caution patient to change positions slowly to
minimize orthostatic hypotension.

Instruct patient to notify health care profes-
sional if difficulty with urination, constipa-
tion, abdominal discomfort, rapid or pound-
ing heartbeat, confusion, eye pain, or rash
occurs.

Advise patient to confer with health care pro-
fessional before taking OTC medications, es-
pecially cold remedies, or drinking alcoholic
beverages.

Blocks stimulation of beta, (myocardial)-ad-
renergic receptors. Does not usually affect beta,
(pulmonary, vascular, uterine) receptor sites.
Therapeutic Effects: Decreased blood pres-
sure and heart rate.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Widely distributed.
Metabolism and Excretion: Mostly metabo-
lized by the liver, 20% excreted unchanged by
the kidneys.

Half-life: 15-20 hr.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.




Copyright © 2008 by F.A. Davis

220 betaxolol

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET PEAK DURATION

PO 3-4 hr 3—4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Uncompensated CHF,
Pulmonary edema; Cardiogenic shock; Brady-
cardia or heart block.

Use Cautiously in: Renal or hepatic impair-
ment; Pulmonary disease (including asthma;
beta, selectivity may be lost at higher doses);
avoid use if possible; Diabetes mellitus; Thyro-
toxicosis; Patients with a history of severe aller-
gic reactions (intensity of reactions may be in-
creased); OB, Lactation, Pedi: Safety not
established; all agents cross the placenta and
may cause fetal/neonatal bradycardia, hypoten-
sion, hypoglycemia, or respiratory depression;
Geri: Increased sensitivity to beta blockers; ini-
tial dosage reduction recommended.

Adverse Reactions/Side Effects

CNS: fatigue, weakness, anxiety, depression,
dizziness, drowsiness, insomnia, memory loss,
mental status changes, nightmares. EENT:
blurred vision, stuffy nose. Resp: broncho-
spasm, wheezing. CV: BRADYCARDIA, CHF, PULMONARY
EDEMA, hypotension, peripheral vasoconstric-
tion. GI: constipation, diarrhea, liver function
abnormalities, nausea, vomiting. GU: erectile
dysfunction, decreased libido, urinary frequen-
cy. Derm: rashes. Endo: hyperglycemia, hypo-
glycemia. MS: arthralgia, back pain, joint pain.
Misc: drug-induced lupus syndrome.

Interactions

Drug-Drug: General anesthetics, IV pheny-
toin, and verapamil may cause additive myo-
cardial depression. Additive bradycardia may
occur with digoxin. Additive hypotension may
occur with other antihypertensives, acute in-
gestion of alcohol, or nitrates. Concurrent use
with amphetamine, cocaine, ephedrine,
epinephrine, norepinephrine, phenyleph-
rine, or pseudoephedrine may result in
unopposed alpha-adrenergic stimulation (ex-
cessive hypertension, bradycardia). Concurrent
thyroid preparation administration may de-
crease effectiveness. May alter the effectiveness
of insulins or oral hypoglycemic agents
(dosage adjustments may be necessary). May
decrease the effectiveness of theophylline.
May decrease the beneficial beta, -cardiovascu-
lar effects of dopamine or dobutamine. Use

cautiously within 14 days of MAO inhibitor
therapy (may result in hypertension).

Route/Dosage

PO (Adults): 10 mg once daily, may be in-
creased to 20 mg after 7 days; start with 5 mgin
geriatric patients.

Renal Impairment
PO (Adults): start with 5 mg once daily.

Availability
Tablets: 10 mg, 20 mg. Cost: 10 mg $82.63/
100, 20 mg $123.95/100.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure, ECG, and pulse fre-
quently during dose adjustment and periodi-
cally during therapy.

o Monitor intake and output ratios and daily
weights. Assess routinely for signs and symp-
toms of congestive heart failure (dyspnea,
rales/crackles, weight gain, peripheral ede-
ma, jugular venous distention).

o Angina: Assess frequency and characteristics
of angina periodically during therapy.

o Lab Test Considerations: May cause in-

creased BUN, serum lipoprotein, potassium,

triglyceride, and uric acid levels.

May cause increased ANA titers.

May cause increase in blood glucose levels.

Toxicity and Overdose: Monitor patients

receiving beta blockers for signs of overdose

(bradycardia, severe dizziness or fainting, se-

vere drowsiness, dyspnea, bluish fingernails

or palms, seizures). Notify physician or
health care professional immediately if these
signs occur: Glucagon has been used to treat
bradycardia and hypotension.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Take apical pulse before administering.
If <50 bpm or if arrhythmia occurs, withhold
medication and notify physician or other
health care professional.

o May be administered without regard to food.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed, at the same time each day, even if
feeling well; do not skip or double up on
missed doses. Take missed doses as soon as
possible up to 4 hr before next dose. Abrupt
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withdrawal may precipitate life-threatening
arrhythmias, hypertension, or myocardial
ischemia.
o Advise patient to make sure enough medica-
tion is available for weekends, holidays, and
vacations. A written prescription may be kept
in wallet in case of emergency.
Teach patient and family how to check pulse
and blood pressure. Instruct them to check
pulse daily and blood pressure biweekly and
to report significant changes.
May cause drowsiness or dizziness. Caution
patients to avoid driving or other activities
that require alertness until response to the
drugis known.
o Advise patients to change positions slowly to
minimize orthostatic hypotension.
o Caution patient that this medication may in-
crease sensitivity to cold.
o Instruct patient to consult health care profes-
sional before taking any OTC medications, es-
pecially cold preparations, concurrently with
this medication.
Patients with diabetes should closely monitor
blood glucose, especially if weakness, mal-
aise, irritability, or fatigue occurs. Betaxolol
may mask some signs of hypoglycemia, but
sweating and dizziness may occur.
Advise patient to notify health care profes-
sional if slow pulse, difficulty breathing,
wheezing, cold hands and feet, dizziness,
confusion, depression, rash, fever, sore
throat, unusual bleeding, or bruising occurs.
Instruct patient to inform health care profes-
sional of medication regimen before treat-
ment or surgery.
o Advise patient to carry identification describ-
ing disease process and medication regimen
atall times.
Hypertension: Reinforce the need to con-
tinue additional therapies for hypertension
(weight loss, sodium restriction, stress re-
duction, regular exercise, moderation of al-
cohol consumption, and smoking cessation).
Medication controls but does not cure hyper-
tension.

Evaluation/Desired Outcomes
e Decrease in blood pressure without appear-
ance of detrimental side effects.

hevacizumab
(be-va-kiz-00-mab)
Avastin

Classification

Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications

Metastatic colon or rectal carcinoma (with IV
5—fluorouracil). First line treatment of patients
with unresectable, locally advanced, recurrent
or metastatic non-squamous, non-small cell
lung cancer with carboplatin and paclitaxel.

Action

Amonoclonal antibody that binds to vascular
endothelial growth factor (VEGF), preventing its
attachment to binding sites on vascular endothe-
lium, thereby inhibiting growth of new blood
vessels (angiogenesis). Therapeutic Effects:
Decreased metastatic disease progression and
microvascular growth.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: 20 days (range 11-50 days).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
v rapid end of in- 14 days
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Recent
hemoptysis or other serious recent bleeding ep-
isode; First 28 days after major surgery; OB: An-
giogenesis is critical to the developing fetus.
Contraindicated unless benefit to mother out-
weighs potential fetal harm. Lactation: Discon-
tinue nursing during treatment and, due to long
half-life, for several weeks following treatment.
Use Cautiously in: Cardiovascular disease;
Pedi: Safety not established; Geri: 1 risk of se-
rious adverse reactions including arterial
thromboembolic events.

Adverse Reactions/Side Effects
CNS: reversible posterior leukoencephalopathy
syndrome (RPLS). CV: ARTERIAL THROMBOEMBOLIC

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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EVENTS, CHE, hypertension, hypotension. Resp: HE-
MOPTYSIS, non-gastrointestinal fistulas, nasal sep-
tum perforation. GI: 61 PERFORATION. GU: nephrot-
ic syndrome, proteinuria. Hemat: BIEEDING.
Misc: WOUND DEHISCENCE, impaired wound heal-
ing, infusion reactions.

Interactions

Drug-Drug: T blood levels of SN 38 (the ac-
tive metabolite of irinotecan); significance is
not known.

Route/Dosage

Colon Cancer
IV (Adults): 5 mg/kg infusion every 14 days.

Lung Cancer
IV (Adults): 15 mg/kg infusion every 3 wks.
Availahility

Solution for injection (requires dilution):
100 mg/4 ml vial, 400 mg/16 ml vial.

NURSING IMPLICATIONS

Assessment

o Assess for signs of GI perforation (abdominal
pain associated with constipation and vomit-
ing), fistula formation, and wound dehis-
cence during therapy; therapy should be dis-
contined.

o Assess for signs of hemorrhage (epistaxis, he-
moptysis, bleeding) and thromboembolic
events (stroke, MI, deep vein thrombosis)
during therapy; may require discontinuation.

o Monitor BP every 2—3 wk during therapy.
Temporarily suspend therapy during severe
hypertension not controlled with medical
management; permanently discontinue if hy-
pertensive crisis occurs.

o Assess for infusion reactions (stridor, wheez-
ing) during therapy.

o Assess for signs of CHF (dyspnea, peripheral
edema, rales/crackles, jugular venous disten-
sion) during therapy.

o Monitor for signs of RPLS (headache, seizure,
lethargy, confusion, blindness). Hyperten-
sion may or may not be present. May occur
within 16 hrs to 1 yr of initiation of therapy.
Treat hypertension if present and discontinue
bevacizumab therapy. Symptoms usually re-
solve within days.

o Lab Test Considerations: Monitor serial
urinalysis for proteinuria during therapy. Pa-
tients with a 2+ or greater urine dipstick re-
quire further testing with a 24—hr urine col-
lection.

o May cause leukopenia, thrombocytopenia,
hypokalemia, and bilirubinemia.

Potential Nursing Diagnoses
Ineffective tissue perfusion (Adverse Reactions)

Implementation

o Avoid administration for at least 28 days fol-
lowing major surgery; surgical incision
should be fully healed due to potential for im-
paired wound healing.

o Intermittent Infusion: Diluent: Dilute by
withdrawing necessary amount of bevacizu-
mab for a dose of 5 mg/kg and dilute in total
volume of 100 ml of 0.9% NaCl. Do not shake.
Discard unused portions. Do not administer
solution that is discolored or contains partic-
ulate matter. Stable if refrigerated for up to 8
hr. Rate: Administer initial dose over 90
min. If well tolerated, second infusion may be
administered over 60 min. If well tolerated,
all subsequent infusions may be administered
over 30 min. Do not administer as an IV
pushor bolus.

o Additive Incompatibility: Do not mix or
administer with dextrose solutions.

Patient/Family Teaching

o Inform patient of purpose of medication.

o Advise patient to report any signs of bleeding
immediately to health care professional.

Evaluation/Desired Outcomes
o Decreased metastatic disease progression
and microvascular growth.

bicalutamide
bye-ka-loot-a-mide)
asodex

Classification

Therapeutic: antineoplastics
Pharmacologic: antiandrogens

Pregnancy Category X

Indications

Treatment of metastatic prostate carcinoma in
conjunction with luteinizing hormone—releas-
ing hormone (LHRH) analogues (goserelin,
leuprolide).

Action

Antagonizes the effects of androgen at the cellu-
lar level. Therapeutic Effects: Decreased
spread of prostate carcinoma.
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Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Unknown.

Protein Binding: 96%.

Metabolism and Excretion: Mostly metabo-
lized by the liver.

Half-life: 5.8 days.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET
PO unknown

PEAK
313 hr

DURATION

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; OB: Not
for use in women.

Use Cautiously in: Moderate to severe liver
impairment; Patients with childbearing poten-
tial; Lactation: Not for use in women; Pedi: Safety
not established.

Adverse Reactions/Side Effects

CNS: weakness, dizziness, headache, insomnia.
Resp: dyspnea. CV: chest pain, hypertension,
peripheral edema. GI: constipation, diarrhea,
nausea, abdominal pain, increased liver en-
zymes, vomiting. GU: hematuria, erectile dys-
function, incontinence, nocturia, urinary tract
infections. Derm: alopecia, rashes, sweating.
Endo: breast pain, gynecomastia. Hemat: ane-
mia. Metab: hyperglycemia, weight loss. MS:
back pain, pelvic pain, bone pain. Neuro: par-
esthesia. Misc: generalized pain, hot flashes,
flu-like syndrome, infection.

Interactions
Drug-Drug: May increase the effect of warfa-
rin.

Route/Dosage

PO (Adults): 50 mg once daily (must be given
concurrently with LHRH analogue or following
surgical castration).

Availability
Tablets: 50 mg.

NURSING IMPLICATIONS

Assessment

o Assess patient for adverse GI effects. Diarrhea
is the most common cause of discontinuation
of therapy.

o Lab Test Considerations: Monitor serum
prostate-specific antigen (PSA) periodically

to determine response to therapy. If levels
rise, assess patient for disease progression.
May require periodic LHRH analogue admin-
istration without bicalutamide.

o Monitor liver function tests before and peri-
odically during therapy. May cause elevated
serum alkaline phosphatase, AST, ALT, and
bilirubin concentrations. If transaminases in-
crease >2 times normal, bicalutamide should
be discontinued; levels usually return to nor-
mal after discontinuation.

e May cause increased BUN and serum creati-
nine, and decreased hemoglobin and WBCs.

Potential Nursing Diagnoses
Diarrhea (Adverse Reactions)

Implementation

o Start treatment with bicalutamide at the same
time as LHRH analogue.

e PO: May be administered in the morning or
evening, without regard to food.

Patient/Family Teaching

o Instruct patient to take bicalutamide exactly
as directed at the same time each day. Do not
discontinue without consulting health care
professional.

o Advise patient not to take other medications
without consulting health care professional.

o Instruct patient to report severe or persistent
diarrhea.

o Discuss with patient the possibility of hair
loss. Explore methods of coping.

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

Evaluation/Desired Outcomes
o Decreased spread of prostate carcinoma.

|
hisacodyl (bis-a-koe-dill)
Bisac-Evac, «Bisaco-Lax, +Bisa-
colax, Caroid, Carter’s Little Pills,
Dacodyl, Deficol, Dulcagen, Dul-
colax, Feen-a-Mint, Fleet Laxative,
+|axit, Modane, Reliable Gentle
Laxative, Theralax, Women’s Gen-
tle Laxative

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification
Therapeutic: laxatives
Pharmacologic: stimulant laxatives

Pregnancy Category UK

Indications

Treatment of constipation. Evacuation of the
bowel before radiologic studies or surgery. Part
of a bowel regimen in spinal cord injury pa-
tients.

Action

Stimulates peristalsis. Alters fluid and electro-
Iyte transport, producing fluid accumulation in
the colon. Therapeutic Effects: Evacuation of
the colon.

Pharmacokinetics

Absorption: Variable absorption follows oral
administration; rectal absorption is minimal;
action is local in the colon.

Distribution: Small amounts of metabolites
excreted in breast milk.

Metabolism and Excretion: Small amounts
absorbed are metabolized by the liver.
Half-life: Unknown.

TIME/ACTION PROFILE (evacuation of
bowel)

ROUTE ONSET PEAK DURATION
PO 6-12 hr unknown unknown
Rectal 15-60 min  unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Abdomi-
nal pain; Obstruction; Nausea or vomiting (es-
pecially with fever or other signs of an acute ab-
domen).

Use Cautiously in: Severe cardiovascular dis-
ease; Anal or rectal fissures; Excess or pro-
longed use (may result in dependence); Prod-
ucts containing tannic acid (Clysodrast) should
not be used as multiple enemas (increased risk
of hepatotoxicity) ; May be used during pregnan-
cy and lactation.

Adverse Reactions/Side Effects

GI: abdominal cramps, nausea, diarrhea, rectal
burning. F and E: hypokalemia (with chronic
use). MS: muscle weakness (with chronic use).
Misc: protein-losing enteropathy, tetany (with
chronic use).

Interactions

Drug-Drug: Antacids, histamine H,-recep-
tor antagonists, and gastric acid—pump in-

hibitors may remove enteric coating of tablets
resulting in gastric irritation/dyspepsia. May de-
crease the absorption of other orally adminis-
tered drugs because of increased motility and
decreased transit time.

Drug-Food: Milk may remove enteric coating
of tablets, resulting in gastric irritation/dys-
pepsia.

Route/Dosage

PO (Adults and Children 212 yr): 5-15 mg
(up to 30 mg/day) as a single dose.

PO (Children 3-11 yr): 5-10 mg (0.3 mg/
kg) as a single dose.

Rect (Adults and Children >12 yr): 10 mg
single dose.

Rect (Children 2—11 yr): 5-10 mg single
dose.

Rect (Children <2 yr): 5 mg single dose.

Availabhility (generic available)
Enteric-coated tablets: 5 mg”™. Enteric
coated and delayed release: 5 mg”™. Suppo-
sitories: 5 mg”™, 10 mg”™. Rectal suspen-
sion: 10 mg/30 ml”. In combination with:
tannic acid (Clysodrast”™), docusate (Dulco-
dos”™), hydroxypropyl methylcellulose (Fleet
Bisacodyl Prep®™). Also in Bowel Preparation
kits with Magnesium citrate (Evac-Q-Kwik™,
EZ-EM Prep Kit"™, LiquiPrep Bowel Evacuant™,
Tridate Bowel Cleansing Kit"™®), Phosphate/bi-
phosphate (Fleet Prep Kit. No. 1°°, Fleet Prep Kit
No. 27, Fleet Prep Kit No. 3°™), sennosides (X-
Prep Bowel Evacuant Kit #1°'), sennosides,
magnesium citrate, magnesium sulfate (X-Prep
Bowel Evacuant Kit #2°). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess patient for abdominal distention, pres-
ence of bowel sounds, and usual pattern of
bowel function.

o Assess color, consistency, and amount of
stool produced.

Potential Nursing Diagnoses
Constipation (Indications)

Implementation

o May be administered at bedtime for morning
results.

o PO: Taking on an empty stomach will pro-
duce more rapid results.

o Do not crush or chew enteric-coated tablets.
Take with a full glass of water or juice.
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o Do notadminister oral doses within 1 hr of
milk or antacids; this may lead to premature
dissolution of tablet and gastric or duodenal
irritation.

o Rect: Suppository or enema can be given at
the time 2 bowel movement is desired. Lubri-
cate suppositories with water or water-solu-
ble lubricant before insertion. Encourage pa-
tient to retain the suppository or enema 15—
30 min before expelling.

Patient/Family Teaching

o Advise patients, other than those with spinal
cord injuries, that laxatives should be used
only for short-term therapy. Prolonged thera-
py may cause electrolyte imbalance and de-
pendence.

o Advise patient to increase fluid intake to at
least 1500—2000 ml/day during therapy to
prevent dehydration.

o Encourage patients to use other forms of
bowel regulation (increasing bulk in the diet,
increasing fluid intake, or increasing mobili-
ty). Normal bowel habits may vary from 3
times/day to 3 times/wk.

o Instruct patients with cardiac disease to avoid
straining during bowel movements (Valsalva
maneuver).

o Advise patient that bisacodyl should not be
used when constipation is accompanied by
abdominal pain, fever, nausea, or vomiting.

Evaluation/Desired Outcomes

o The patient’s having a soft, formed bowel
movement when used for constipation.

e Evacuation of colon before surgery or radio-
logic studies, or for patients with spinal cord
injury.

]

bhismuth subsalicylate
(biz-muth sub-sa-lis-i-late)
Bismatrol, Bismed, Kaopectate,
Kapectolin, Kao-Tin, K-Pek, Peptic
Relief, Pepto-Bismol, Pink Bis-
muth, «+PMS-Bismuth Subsali-
cylate

Classification

Therapeutic: antidiarrheals, antiulcer
agents

Pharmacologic: adsorbents

Pregnancy Category C

Indications

Mild to moderate diarrhea. Nausea, abdominal
cramping, heartburn, and indigestion that may
accompany diarrheal illnesses. Treatment of ul-
cer disease associated with Helicobacter pylori
(with anti-infectives) . Treatment/prevention of
traveler’s (enterotoxigenic Escherichia coli)
diarrhea. Unlabeled uses: Chronic infantile
diarrhea.

Action

Promotes intestinal adsorption of fluids and
electrolytes. Decreases synthesis of intestinal
prostaglandins. Therapeutic Effects: Relief of
diarrhea. Eradication of H. pylori with de-
creased recurrence of ulcer disease (with other
agents).

Pharmacokinetics

Absorption: Bismuth is not absorbed; salicy-
late split from parent compound is >90% ab-
sorbed from the small intestine. Salicylate is
highly bound to albumin.

Distribution: Salicylate crosses the placenta
and enters breast milk.

Metabolism and Excretion: Bismuth is ex-
creted unchanged in the feces. Salicylate under-
goes extensive hepatic metabolism.

Half-life: Salicylate—2—-3 hr for low doses;
15-30 hr with larger doses.

TIME/ACTION PROFILE (relief of diarrhea
and other GI symptoms)

ROUTE ONSET
PO within 24 hr unknown

PEAK DURATION

unknown

Contraindications/Precautions
Contraindicated in: Aspirin hypersensitivity;
cross-sensitivity with NSAIDs or oil of winter-
green may occur; Pedi: During or after recovery
from chickenpox or flu-like illness (contains sa-
licylate, which can cause Reye’s syndrome);
Geri: Geriatric patients who may have fecal im-
paction.

Use Cautiously in: Patients undergoing radio-
logic examination of the GI tract (bismuth is ra-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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diopaque); Diabetes mellitus; Gout; OB, Lacta-
tion: Safety not established; avoid chronic use of
large doses; Pedi, Geri: Potential for impaction.

Adverse Reactions/Side Effects
GI: constipation, gray-black stools, impaction
(infants, debilitated patients).

Interactions

Drug-Drug: If taken with aspirin, may 1 the
risk of salicylate toxicity. May |, absorption of
tetracycline. May | effectiveness of pro-
benecid (large doses).

Route/Dosage

PO (Adults): Antidiarrbeal—?2 tablets or 30
ml (15 ml of extra/maximum strength) q 30
min or 2 tablets q 60 min as needed (not to ex-
ceed 4.2 ¢/24 hr). Antiulcer—524 mg 4 times
daily (as 2 tablets, 30 ml of regular strenth sus-
pension or 15 ml of extra/maximum strength).
PO (Children 9—12 yr): 1 tabletor 15 ml (7.5
ml of extra/maximum strength) q 30—60 min
(notto exceed 2.1 g/24 hr).

PO (Children 6-9 yr): 10 ml (5 ml of extra/
maximum strength) q 30—60 min (not to ex-
ceed 1.4g/24 hr).

PO (Children 3—-6 yr): 5 ml (2.5 ml of extra/
maximum strength) q 30-60 min (not to ex-
ceed 704 mg/24 hr).

Availahility (generic available)

Tablets: 262 mg”™. Chewable tablets (cher-
ryand other flavors): 262 mg (contain calci-
um carbonate) ™, %300 mg”™. Liquid (cher-
ry, caramel, peppermint, and other
flavors): 262 mg/15 ml*", %264 mg/15 ml°",
525 mg/15 ml°. In combination with: ka-
olin/pectin (Kaodene Non-Narcotic)*™, in a
convenience package with metronidazole and
tetracycline (Helidac). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Diarrhea: Assess the frequency and consis-
tency of stools, presence of nausea and indig-
estion, and bowel sounds before and during
therapy.

o Assess fluid and electrolyte balance and skin
turgor for dehydration if diarrhea is pro-
longed.

o Ulcers: Assess for epigastric or abdominal
pain and frank or occult blood in the stool,
emesis, or gastric aspirate.

o Lab Test Considerations: Chronic high
doses may cause falsely 1 uric acid levels
with colorimetric assay.

o Mayinterfere with radiologic examination of
the GI tract.

o May cause abnormal results with alkaline
phosphatase, AST, and ALT tests.

e Maycause | potassium levels and serum T,
and T, concentrations.

o Large doses of salicylates may also cause pro-
longed prothrombin time (PT).

o For additional lab test considerations related
to salicylate content, see salicylates mono-
graph.

Potential Nursing Diagnoses

Diarrhea (Indications)

Constipation (Side Effects)

Implementation

o PO: Shake liquid before using. Chewable tab-
lets may be chewed or allowed to dissolve be-
fore swallowing.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed.

o Inform patient that medication may tempo-
rarily cause stools and tongue to appear gray-
black.

o Instruct patient that this medication contains
aspirin. Advise patient taking concurrent as-
pirin products to discontinue bismuth subsal-
icylate if tinnitus, ringing in the ears occurs.

o Diarrhea: Instruct patient to notify health
care professional if diarrhea persists for
more than 2 days or if accompanied by a high
fever.

o U.S. Centers for Disease Control and Preven-
tion warn against giving salicylates to children
or adolescents with varicella (chickenpox)
or influenza-like or viral illnesses because of
apossible association with Reye’s syndrome.

o Ulcers: Advise patient to consult health care
professional before taking other OTC ulcer
remedies concurrently with bismuth subsali-
cylate.

Evaluation/Desired Outcomes

o Decrease in diarrhea.

o Decrease in symptoms of indigestion.
e Prevention of traveler’s diarrhea.

o Treatment of ulcers.

|
hisoprolol (bis-oh-proe-lol)
Monocor, Zebeta



Copyright © 2008 by F.A. Davis

bisoprolol 227

Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C

Indications
Management of hypertension.

Action

Blocks stimulation of beta, (myocardial)-adren-
ergic receptors. Does not usually affect

beta, (pulmonary, vascular, uterine)-receptor
sites. Therapeutic Effects: Decreased blood
pressure and heart rate.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration, but 20% undergoes first-pass hepatic
metabolism.

Distribution: Unknown.

Metabolism and Excretion: 50% excreted
unchanged by the kidneys; remainder renally
excreted as metabolites; 2% excreted in feces.
Half-life: 9—12 hr.

TIME/ACTION PROFILE (antihypertensive
effect)

ROUTE ONSET
PO unknown

PEAK
1-4 hr

DURATION
24 hr

Contraindications/Precautions
Contraindicated in: Uncompensated CHF,
Pulmonary edema; Cardiogenic shock; Brady-
cardia or heart block.

Use Cautiously in: Renal impairment (dosage
reduction recommended); Hepatic impairment
(dosage reduction recommended); Pulmonary
disease (including asthma; beta, selectivity may
be lost at higher doses); avoid use if possible;
Diabetes mellitus (may mask signs of hypogly-
cemia); Thyrotoxicosis (may mask symptoms);
Patients with a history of severe allergic reac-
tions (intensity of reactions may be increased);
0B, Lactation, Pedi: Safety not established;
crosses the placenta and may cause fetal/neona-
tal bradycardia, hypotension, hypoglycemia, or
respiratory depression; Geri: Increased sensitiv-
ity to beta blockers; initial dosage reduction rec-
ommended.

Adverse Reactions/Side Effects
CNS: fatigue, weakness, anxiety, depression,
dizziness, drowsiness, insomnia, memory loss,

mental status changes, nervousness, night-
mares. EENT: blurred vision, stuffy nose. Resp:
bronchospasm, wheezing. CV: BRADYCARDIA, CHF,
PULMONARY EDEMA, hypotension, peripheral vaso-
constriction. GI: constipation, diarrhea, liver
function abnormalities, nausea, vomiting. GU:
erectile dysfunction, decreased libido, urinary
frequency. Derm: rashes. Endo: hyperglyce-
mia, hypoglycemia. MS: arthralgia, back pain,
joint pain. Misc: drug-induced lupus syndrome.

Interactions

Drug-Drug: General anesthetics, IV pheny-
toin, and verapamil may cause additive myo-
cardial depression. Additive bradycardia may
occur with digoxin. Additive hypotension may
occur with other antihypertensives, acute in-
gestion of alcohol, or nitrates. Concurrent use
with amphetamine, cocaine, ephedrine,
epinephrine, norepinephrine, phenyleph-
rine, or pseudoephedrine may result in
unopposed alpha-adrenergic stimulation (ex-
cessive hypertension, bradycardia). Concurrent
thyroid preparation administration may de-
crease effectiveness. May alter the effectiveness
of insulins or oral hypoglycemic agents
(dosage adjustments may be necessary). May
decrease the effectiveness of theophylline.
May decrease the beneficial beta,-cardiovascu-
lar effects of dopamine or dobutamine. Use
cautiously within 14 days of MAO inhibitor
therapy (may result in hypertension).

Route/Dosage

PO (Adults): 5 mg once daily, may be in-
creased to 10 mg once daily (range 2.5-20 mg/
day).

Renal Impairment

Hepatic Impairment

PO (Adults): CCr <40 ml/min—TInitiate ther-
apy with 2.5 mg/day, titrate cautiously.
Availability (generic available)

Tablets: 5 mg, 10 mg. Cost: 5-mg and 10-mg
tablets $35.75/30 tablets. In combination

with: hydrochlorothiazide (Ziac). See Appen-
dix B.

NURSING IMPLICATIONS

Assessment

e Monitor blood pressure, ECG, and pulse fre-
quently during dosage adjustment period and
periodically throughout therapy.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Monitor intake and output ratios and daily
weights. Assess routinely for signs and symp-
toms of CHF (dyspnea, rales/crackles, weight
gain, peripheral edema, jugular venous dis-
tention).

o Monitor frequency of prescription refills to
determine adherence.

o Lab Test Considerations: May cause in-
creased BUN, serum lipoprotein, potassium,
triglyceride, and uric acid levels.

o May cause increased ANA titers.

e May cause increase in blood glucose levels.

Potential Nursing Diagnoses
Decreased cardiac output (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Take apical pulse before administering.
If <50 bpm or if arrhythmia occurs, withhold
medication and notify physician or other
health care professional.

o May be administered without regard to meals.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed, at the same time each day, even if
feeling well; do not skip or double up on
missed doses. If a dose is missed, it should be
taken as soon as possible up to 4 hr before
next dose. Abrupt withdrawal may precipitate
life-threatening arrhythmias, hypertension,
or myocardial ischemia.

o Teach patient and family how to check pulse
and blood pressure. Instruct them to check
pulse daily and blood pressure biweekly and
to report significant changes to health care
professional.

o May cause drowsiness. Caution patients to
avoid driving or other activities that require
alertness until response to the drug is known.

o Advise patients to change positions slowly to
minimize orthostatic hypotension.

o Caution patient that this medication may in-
crease sensitivity to cold.

o Instruct patient to consult health care profes-
sional before taking any OTC medications, es-
pecially cold preparations, concurrently with
this medication. Patients on antihypertensive
therapy should also avoid excessive amounts
of coffee, tea, and cola.

o Diabetics should closely monitor blood glu-
cose, especially if weakness, malaise, irrita-
bility, or fatigue occurs. Medication does not
block dizziness or sweating as signs of hypo-
glycemia.

o Advise patient to notify health care profes-
sional if slow pulse, difficulty breathing,
wheezing, cold hands and feet, dizziness,
light-headedness, confusion, depression,
rash, fever, sore throat, unusual bleeding, or
bruising occurs.

Instruct patient to inform health care profes-
sional of medication regimen before treat-
ment or surgery.

o Advise patient to carry identification describ-
ing disease process and medication regimen
atall times.

Hypertension: Reinforce the need to con-
tinue additional therapies for hypertension
(weight loss, sodium restriction, stress re-
duction, regular exercise, moderation of al-
cohol consumption, and smoking cessation).
Medication controls, but does not cure, hy-
pertension.

Evaluation/Desired Outcomes
o Decrease in blood pressure.

|
bivalirudin (bi-val-i-roo-din)
Angiomax

Classification

Therapeutic: anticoagulants
Pharmacologic: thrombin inhibitors

Pregnancy Category B

Indications

Used in conjunction with aspirin to reduce the
risk of acute ischemic complications in patients
with unstable angina who are undergoing per-
cutaneous transluminal angioplasty (PCTA) or
percutaneous coronary intervention (PCI). Pa-
tients with or at risk of heparin-induced throm-
bocytopenia (HIT) and thrombosis syndrome
(HITTS) who are undergoing PCL

Action

Specifically and reversibly inhibits thrombin by
binding to its receptor sites. Inhibition of throm-
bin prevents activation of factors V, VIII, and XII;
the conversion of fibrinogen to fibrin; platelet
adhesion and aggregation. Therapeutic Ef-
fects: Decreased acute ischemic complications
in patients with unstable angina (death, ML, or
the urgent need for revascularization pro-
cedures).

Pharmacokinetics
Absorption: IV administration results in com-
plete bioavailability.
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Distribution: Unknown.

Metabolism and Excretion: Cleared from
plasma by a combination of renal mechanisms
and proteolytic breakdown.

Half-life: 25 min (increased in renal impair-
ment).

TIME/ACTION PROFILE (anticoagulant
effect)

ROUTE ONSET PEAK DURATION

1-2 hr

v immediate unknown

Contraindications/Precautions
Contraindicated in: Active major bleeding;
Hypersensitivity.

Use Cautiously in: Any disease state associated
with an increased risk of bleeding; Heparin-in-
duced thrombocytopenia or heparin-induced
thrombocytopenia-thrombosis syndrome; Pa-
tients with unstable angina not undergoing
PCTA; Patients with other acute coronary syn-
dromes; Concurrent use with other platelet
aggregation inhibitors (safety not established);
Renal impairment (infusion rate reduction rec-
ommended if GFR <60 ml/min); Lactation,
Pedi: Safety not established; OB: Use only if
clearly needed.

Adverse Reactions/Side Effects

CNS: headache, anxiety, insomnia, ner-
vousness. CV: hypotension, bradycardia, hyper-
tension. GI: nausea, abdominal pain, dyspepsia,
vomiting. Hemat: BLEEDING. Local: injection site
pain. MS: back pain. Misc: pain, fever, pelvic
pain.

Interactions

Drug-Drug: Risk of bleeding may be 1 by
concurrent use of abciximab, heparin, low
molecular weight heparins/heparinoids,
ticlopidine, thrombolytics, or any other
drugs that inhibit coagulation.
Drug-Natural Products: 1 risk of bleeding
with arnica, chamomile, clove, dong quai,
feverfew, garlic, ginger, gingko, Panax
ginseng, and others.

Route/Dosage

IV (Adults): 0.75 mg/kg as a bolus injection,
followed by a an infusion at a rate of 1.75 mg/
kg/hr for the duration of the PCI procedure. An
activated clotting time (ACT) should be per-
formed 5 min after bolus dose and an additional
bolus dose of 0.3 mg/kg may be administered if

needed. Continuation of the infusion (at a rate of
1.75 mg/kg/hr) for up to 4 hr post-procedure is
optional. If needed, the infusion may be contin-
ued beyond this initial 4 hr at a rate of 0.2 mg/
kg/hr for up to 20 hr. Therapy should be initiat-
ed prior to the procedure and given in conjunc-
tion with aspirin.

Renal Impairment

IV (Adults): No reduction in the bolus dose is
needed in any patient with renal impairment.
GFR 10-29 ml/min—Reduce infusion rate to 1
mg/kg/hr; Dialysis-dependent patients (off
dialysis)—Reduce infusion rate to 0.25 mg/kg/
hr. ACT should be monitored in all patients with
renal impairment.

Availability

Powder for injection: 250 mg/vial.

NURSING IMPLICATIONS

Assessment

o Assess for bleeding. Most common is 00zing
from the arterial access site for cardiac cathe-
terization. Arterial and venous punctures, IM
injections, and use of urinary catheters, naso-
tracheal intubation, and nasogastric tubes
should be minimized. Noncompressible sites
for IV access should be avoided. If bleeding
cannot be controlled with pressure, discon-
tinue bivalirudin immediately.

o Monitor vital signs. May cause bradycardia,
hypertension, or hypotension. An unex-
plained decrease in blood pressure may indi-
cate hemorrhage.

o Lab Test Considerations: Assess hemo-
globin, hematocrit, and platelet count prior
to bivalirudin therapy and periodically during
therapy. May cause | hemoglobin and he-
matocrit. An unexplained | in hematocrit
may indicate hemorrhage.

o Monitor ACT periodically in patients with re-
nal dysfunction.

Potential Nursing Diagnoses

Ineffective tissue perfusion (Indications)

Implementation

o Administer IV just prior to PTCA, in conjunc-
tion with aspirin 300 mg to 325 mg/day. Do
not administer IM.

IV Administration

e DirectIV: (for bolus dose). Diluent: Re-

constitute each 250-mg vial with 5 ml of ster-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.




Copyright © 2008 by F.A. Davis

230  bleomycin

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 I"Eim
24 hr at room temperature. Concentra- . )

tion: Final concentration of infusion is 5 mg/ bleomycin (blee-oh-mye-sin)

ml. Rate: Administer as 2 bolus injection. Blenoxane
o Intermittent Infusion: Diluent: Reconsti- Classification
tute each 250-mg vial as per the above direc- Therapeutic: antineoplastics
tions. Further dilute in 50 ml of DSW or 0.9% Pharmacologic: antitumor antibiotics

NaCl. If infusion is to be continued after 4 hr
(atarate of 0.2 mg/kg/hr), reconstituted vial Pregnancy Category D
should be diluted in 500 ml of D5W or 0.9%
NaCl. Infusion is stable for 24 hr atroom tem-  Indications
perature. Concentration: 5 mg/ml (forin-  Treatment of: Lymphomas, Squamous cell car-
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.

o Y-Site Compatibility: abciximab, amikacin,  petion

aminophylline, ampicillin, ampicillin-sulbac- yohirc PNA and RNA synthesis. Therapeutic

tam, atropine, ?mthromycm, aztreonanm, b= Effects: Death of rapidly replicating cells, par-
metanide, calcium gluconate, cefazolin, ce-

. ) ” ticularly malignant ones.
fepime, cefoperazone, cefotaxime, cefoxitin, >
ceftazidime, ceftozoxime, ceftriaxone, cefu- Pharmacokinetics
roxime, cimetidine, ciprofloxacin, clindamy- ~ Absorption: Well absorbed from IM and sub-
cin, dexamethasone sodium phosphate, di- cut sites. Absorption follows intrapleural and in-
goxin, diltiazem, diphenhydramine, traperitoneal administration.
dopamine, doxycycline, droperidol, enapri- Distribution: Widely distributed, concentrates
lat, epinephrine, epoprostenol, eptifibatide, in skin, lungs, peritoneum, kidneys, and lym-
erythromycin, esmolol, famotidine, fentanyl, phatics.
fluconazole, furosemide, gentamicin, halo- Metabolism and Excretion: 60—70% excret-

peridol, heparin, hydrocortisone, hydromor-  ed unchanged by the kidneys.

phone, isoproterenol, labetalol, levofloxacin, ~ Half-life: 2 hr (increased in renal impair-
lidocaine, lorazepam, magnesium sulfate, ment).

meperidine, methylprednisolone, metoclo-
pramide, metoprolol, metronidazole, midaz- TIME/ACTION PROFILE (tumor response)
olam, milrinone, morphine, nitroglycerin, ni-

. . . ? ROUTE ~ ONSET PEAK DURATION
troprusside, norepinephrine, phenylephrine,
piperacillin-tazobactam, potassium chloride, ~ ™ ™M 2=3 wk unknown  unknown
procainamide, promethazine, ranitidine, so- Subeut
dium bicarbqnatg, theophylline,.ticaycillin- Contraindications/Precautions
clavulanate, tirofiban, tobramycin, trimetho-  ¢ontraindicated in: Hypersensitivity; OB, Lac-

prim/sulfamethoxazole, verapamil.

o Y-Site Incompatibility: alteplase, amiodar-
one, amphotericin B, diazepam, prochlor-
perazine, reteplase, vancomycin.

tation: Potential for fetal, infant harm.

Use Cautiously in: Renal impairment (dosage
reduction required if <35 ml/min); Pulmonary
impairment; Nonmalignant chronic debilitating

Patient/Family Teaching illness; Patients with childbearing potential;
o Inform patient of the purpose of bivalirudin. Geri: Increased risk of pulmonary toxicity and
o 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,
o Decreased acute ischemic complications in weakness. Resp: PUIMONARY FIBROSIS,

patients with unstable angina (death, MI, or pneumonitis. CV: hypotension, peripheral vaso-
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constriction. GI: anorexia, nausea, stomatitis,
vomiting. Derm: hyperpigmentation, mucocu-
taneous toxicity, alopecia, erythema, rashes, ur-
ticaria, vesiculation. Hemat: anemia, leukope-
nia, thrombocytopenia. Local: pain at tumor
site, phlebitis at IV site. Metab: weight loss.
Misc: ANAPHYLACTOID REACTIONS, chills, fever.

Interactions

Drug-Drug: Hematologic toxicity 1 with con-
current use of radiation therapy and other
antineoplastics. Concurrent use with cispla-
tin |, elimination of bleomycin and may 1
toxicity. 1T risk of pulmonary toxicity with other
antineoplastics or thoracic radiation thera-
PY. General anesthesia 1 the risk of pulmo-
narytoxicity. 1T risk of Raynaud’s syndrome
when used with vinblastine.

Route/Dosage

Lymphoma patients should receive initial test
doses of 2 units or less for the first 2 doses.

1V, IM, Subcut (Adults and Children):
0.25-0.5 unit/kg (10—20 units/m*) weekly or
twice weekly initially. If favorable response,
lower maintenance doses given (1 unit/day or 5
units/wk IM or IV). May also be given as contin-
uous IV infusion at 0.25 unit/kg or 15 units/m*/
dayfor 4-5 days.

Intrapleural (Adults): 15—20 units instilled
for 4 hr, then removed.

Availability
Injection: 15 units/vial, 30 units vial/.

NURSING IMPLICATIONS
Assessment

Monitor vital signs before and frequently dur-
ing therapy.

Assess for fever and chills. May occur 3—6 hr
after administration and last 412 hr.
Monitor for anaphylactic (fever, chills, hypo-
tension, wheezing) and idiosyncratic (confu-
sion, hypotension, fever, chills, wheezing) re-
actions. Keep resuscitation equipment and
medications on hand. Lymphoma patients are
at particular risk for idiosyncratic reactions
that may occur immediately or several hours
after therapy, usually after the first or second
dose.

Assess respiratory status for dyspnea and
rales/crackles. Monitor chest x-ray before
and periodically during therapy. Pulmonary

toxicity occurs primarily in geriatric patients
(age 70 or older) who have received 400 or
more units or at lower doses in patients who
received other antineoplastics or thoracic ra-
diation. May occur 4—10 wk after therapy.
Discontinue and do not resume bleomycin if
pulmonary toxicity occurs.

o Assess nausea, vomiting, and appetite. Weigh
weekly. Modify diet as tolerated. Antiemetics
may be given before administration.

o Lab Test Considerations: Monitor CBC
before and periodically during therapy. May
cause thrombocytopenia and leukopenia
(nadir occurs in 12 days and usually returns
to pretreatment levels by day 17).

e Monitor baseline and periodic renal and he-
patic function.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Disturbed body image (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order and
dose calculations.

Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. Discard equipment in
specially designated containers.

Lymphoma patients should receive a 1- or 2-
unit test dose 2—4 hrs before initiation of
therapy. Monitor closely for anaphylactic re-
action. May not detect reactors.
Premedication with acetaminophen, cortico-
steroids, and diphenhydramine may reduce
drug fever and risk of anaphylaxis.
Reconstituted solution is stable for 24 hr at
room temperature and for 14 days if refrig-
erated.

IM, Subcut: Diluent: Reconstitute vial with
1-5 ml of sterile water for injection, 0.9%
NaCl, or bacteriostatic water for injection. Do
not reconstitute with diluents containing ben-
zyl alcohol when used for neonates.

IV Administration

o DirectIV: Diluent: Prepare IV doses by di-

luting 15-unit vial with at least 5 ml of 0.9%
NaCl. Concentration: Further dilute dose

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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in 50 to 1000 ml of D5W or 0.9% NaCl. Rate:
Administer slowly over 10 min.

o Syringe Compatibility: cisplatin, cyclo-
phosphamide, doxorubicin, droperidol, fluo-
rouracil, furosemide, heparin, leucovorin
calcium, methotrexate, metoclopramide, mi-
tomycin, vinblastine, vincristine.

o Y-Site Compatibility: allopurinol, amifos-
tine, aztreonam, cefepime, cisplatin, cyclo-
phosphamide, doxorubicin, doxorubicin li-
posome, droperidol, etoposide phosphate,
filgrastim, fludarabine, fluorouracil, gemcita-
bine, granisetron, heparin, leucovorin calci-
um, melphalan, methotrexate, metoclopram-
ide, mitomycin, ondansetron, paclitaxel,
piperacillin/tazobactam, sargramostim, teni-
poside, thiotepa, vinblastine, vincristine, vi-
norelbine.

o Intrapleural: Dissolve 60 units in 50—100
ml of 0.9% NaCl.

o May be administered through thoracotomy
tube by physician. Position patient as di-
rected.

Patient/Family Teaching

o Instruct patient to notify health care profes-
sional if fever, chills, wheezing, faintness, dia-
phoresis, shortness of breath, prolonged
nausea and vomiting, or mouth sores occur.

o Encourage patient not to smoke because this
may worsen pulmonary toxicity.

o Explain to the patient that skin toxicity may
manifest itself as skin sensitivity, hyperpig-
mentation (especially at skin folds and points
of skin irritation), and skin rashes and thick-
ening.

o Instruct patient to inspect oral mucosa for er-
ythema and ulceration. If ulceration occurs,
advise patient to use sponge brush and rinse
mouth with water after eating and drinking.
Opioid analgesics may be required if pain in-
terferes with eating.

o Discuss with patient the possibility of hair
loss. Explore coping strategies.

o Advise patient of the need for contraception.

o Instruct patient not to receive any vaccina-
tions without advice of health care profes-
sional.

o Emphasize need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes
e Decrease in tumor size without evidence of
hypersensitivity or pulmonary toxicity.

BRONCHODILATORS
(XANTHINES)

aminophylline (am-in-off-i-lin)
+«Phyllocontin, Truphylline
theophylline (thee-off-i-lin)
+Apo-Theo LA, «Novo-Theophyl
SR, «PMS-Theophylline, «Pul-
mophylline, Quibron-T, Theo-
chron, Theo-24, Uniphyl

Classification
Therapeutic: bronchodilators
Pharmacologic: xanthines

Pregnancy Category C

Indications

Long-term control of reversible airway obstruc-
tion caused by asthma or COPD. Increases dia-
phragmatic contractility (aminophylline). Un-
labeled uses: Respiratory and myocardial
stimulant in premature infant apnea (apnea of
prematurity) (aminophylline).

Action

Inhibit phosphodiesterase, producing in-
creased tissue concentrations of cyclic adeno-
sine monophosphate (cAMP). Increased levels
of cAMP result in: Bronchodilation, CNS stimu-
lation, Positive inotropic and chronotropic ef-
fects, Diuresis, Gastric acid secretion. Thera-
peutic Effects: Bronchodilation.

Pharmacokinetics

Absorption: Aminophylline releases theophyl-
line after administration. Well absorbed from
oral dosage forms; absorption from extended-
release dosage forms is slow but complete.
Distribution: Widely distributed; crosses the
placenta; breast milk concentrations are 70% of
plasma levels; not distributed into adipose
tissue.

Metabolism and Excretion: Aminophylline is
converted to theophylline; theophylline is 90%
metabolized by the liver to several metabolites
(including the active metabolites, caffeine and
3—methylxanthine) which may accumulate in
neonates; metabolites are renally excreted; 10%
excreted unchanged by the kidneys.

Half-life: Theophylline—Premature infants:
2030 hr; Term infants: 11-25 hr; Children 1—
4yr: 3.4 hr; Children 6-17 yr: 3.7 hr; Adults: 9—
10 hr (increased in patients >60 yr, patients
with CHF or liver disease; decreased in cigarette
smokers).
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TIME/ACTION PROFILE (bronchodilation)

ROUTE ONSET¥ PEAK DURATION

Aminophyl-  15-60 min  1-2 hr 6-8 hr
line PO

Aminophyl-  unknown 4-7 hr 8-12 hr
line PO-ER

Aminophyl-  rapid end of in-  6-8 hr
line IV fusion

Theophylline rapid 1-2 hr 6 hr
PO

Theophylline delayed 4-8 hr 8-24 hr
PO-ER

Theophylline rapid end of in-  6-8 hr
v fusion

‘Provided that a loading dose has been given and steady-
state blood levels exist

Contraindications/Precautions
Contraindicated in: Hypersensitivity to ami-
nophylline or theophylline.

Use Cautiously in: CHF, liver disease, or hypo-
thyroidism (dosage reduction required); Cardi-
ac arrhythmias; Peptic ulcer disease; Seizure
disorder; OB: Has been used safely; Lactation:
Safety not established; Pedi: Dosage reduction
required in children <1 yr; Geri, OB: Dosage re-
duction required due to enhanced potential for
adverse reaction.

Adverse Reactions/Side Effects

CNS: SEIZURES, anxiety, headache, insomnia, irri-
tability. CV: ARRHYTHMIAS, tachycardia, angina,
palpitations. GI: nausea, vomiting, anorexia.
Neuro: tremor. Derm: rashes.

Interactions
Drug-Drug: Additive CV and CNS side effects
with adrenergics (sympathomimetic). May
| the therapeutic effect of lithium and phe-
nytoin. Nicotine (cigarettes, gum, transder-
mal patches), barbiturates, phenytoin, nevi-
rapine and rifampin may T metabolism and
may | effectiveness. Erythromycin, beta
blockers, clarithromycin, calcium channel
blockers, cimetidine, doxycycline, estro-
gens, hormonal contraceptives,
disulfiram, fluvoxamine, isoniazid, keto-
conazole, mexiletine, nefazodone, prote-
ase inhibitors, quinidine, some fluoroqui-
nolones, and large doses of allopurinol |
metabolism and may lead to toxicity.
Drug-Natural Products: Caffeine-containing
herbs (cola nut, guarana, mate, tea, coffee)
may 1 serum levels and risk of CNS and cardio-

vascular side effects. | serum levels and effec-
tiveness with St. John’s wort.

Drug-Food: Excessive regular intake of char-
coal-broiled foods may |, effectiveness.

Route/Dosage

Dose should be determined by theophylline se-
rum level monitoring. Loading dose should be
decreased or eliminated if theophylline prepa-
ration has been used in preceding 24 hr. Amino-
phylline is 80% theophylline (100 mg amino-
phylline = 80 mg theophylline). Extended-
release (controlled-release, sustained-release)
products may be given q 8—24 hr, depending
upon the formulation.

Aminophylline

PO (Adults and Children): See theophylline
for oral doses.

IV (Adults): Loading dose—6 mg/kg (4.7 mg/
kg of theophylline) given over 20—30 min, fol-
lowed by 0.7 mg/kg/hr (0.56 mg/kg/hr of theo-
phylline) via continuous infusion (non-smok-
ers); an infusion rate of 0.9 mg/kg/hr (0.72 mg/
kg/hr of theophylline) should be used for
smokers.

IV (Geriatric Patients and Adult Patients
with Cor Pulmonale): Loading dose—6 mg/
kg (4.7 mg/kg of theophylline) given over 20—
30 min, followed by 0.6 mg/kg/hr (0.47 mg/kg/
hr of theophylline) via continuous infusion.

IV (Adults with CHF or Liver Failure):
Loading dose—6 mg/kg (4.7 mg/kg of theo-
phylline) given over 20—30 min, followed by 0.5
mg/kg/hr (0.39 mg/kg/hr of theophylline) via
continuous infusion.

IV (Children 12—-16 yr): Loading dose: 6 mg/
kg (4.7 mg/kg of theophylline) given over 20—
30 min, followed by 0.7 mg/kg/hr (0.56 mg/kg/
hr of theophylline) via continuous infusion.

IV (Children 9-12 yr): Loading dose: 6 mg/
kg (4.7 mg/kg of theophylline) given over 20—
30 min, followed by 0.9 mg/kg/hr (0.72 mg/kg/
hr of theophylline) via continuous infusion.

IV (Children 1-9 yr): Loading dose: 6 mg/kg
(4.7 mg/kg of theophylline) given over 20-30
min, followed by 1-1.2 mg/kg/hr (0.8-0.96
mg/kg/hr of theophyllne) via continuous in-
fusion.

IV (Children 6 mo-1 yr): Loading dose: 6
mg/kg (4.7 mg/kg of theophylline) given over
20~30 min, followed by 0.6-0.7 mg/kg/hr

W = 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-
tinuous infusion.

IV (Infants 6 wk—6 mo): Loading dose—6
mg/kg (4.7 mg/kg of theophylline) given over
20-30 min, followed by 0.5 mg/kg/hr (0.4 mg/
kg/hr of theophylline) via continuous infusion.

Theophylline

PO (Adults Healthy, Non-smoking): Load-
ing dose—5 mg/kg, followed by 10 mg/kg/day
divided q 8—12 hr (not to exceed 900 mg/day).
PO (Adults with CHF, Cor Pulmonale, or
Liver Dysfunction): Loading dose—5 mg/kg,
followed by 5 mg/kg/day divided q 8-12 hr (not
to exceed 400 mg/day).
PO (Children 12-16 yr, Non-smoking):
Loading dose—5 mg/kg, followed by 13 mg/
kg/day divided q 8-12 hr.
PO (Children 9-12 yr, adolescent and
adult smokers <50 yr): Loading dose—>5
mg/kg, followed by 16 mg/kg/day divided q 8—
12hr.
PO (Children 1-9 yr): Loading dose—5 mg/
kg, followed by 20—24 mg/kg/day divided q 8—
12hr.
PO (Infants 6 mo-1yr): Loading dose—5
6mg/kg, followed by 12—18 mg/kg/day divided q
—8 hr.
PO (Infants 6 wk—6 mo): Loading dose—5
mg/kg, followed by 10 mg/kg/day divided q 6-8
hr.
PO (Neonates up to 6 wks): Loading dose—
4 mg/kg, followed by 4 mg/kg/day divided q 12
hr

IV' (Adults and Children): See aminophylline
for IV doses.

Availability

Aminophylline

Tablets: 100 mg, 200 mg. Extended-release
tablets: %225 mg, %350 mg. Oral solution:
105 mg/5 ml. Suppositories: 250 mg, 500 mg.
Injection: 25 mg/ml.

Theophylline

Sustained-release tablets (8—12 hr): 300
mg. Extended-release tablets (12—24 hr):
100 mg, 200 mg, 300 mg, 450 mg. Controlled-
release tablets (24 hr): 400 mg, 600 mg. Ex-
tended-release capsules (12 hr): 125 mg,
200 mg, 300 mg. Extended-release capsules
(24 hr): 100 mg, 200 mg, 300 mg, 400 mg.
Elixir (orange/raspberry, mixed fruit, and
other flavors): 80 mg/15 ml. Injection (with
dextrose): 0.8 mg/ml, 1.6 mg/ml, 2 mg/ml,
3.2 mg/ml, 4 mg/ml.

NURSING IMPLICATIONS

Assessment

o Assess blood pressure, pulse, respiratory sta-
tus (rate, lung sounds, use of accessory mus-
cles, number and severity of apnea spells in
infants) before and throughout therapy. En-
sure that oxygen therapy is correctly institut-
ed during acute asthma attacks.

o Monitor intake and output ratios for an in-
crease in diuresis or fluid overload.

o Patients with a history of cardiovascular
problems should be monitored for chest pain
and ECG changes (PACs, supraventricular
tachycardia, PVCs, ventricular tachycardia).
Resuscitative equipment should be readily
available.

o Monitor pulmonary function tests before and
periodically during therapy to determine
therapeutic efficacy in patients with chronic
bronchitis or emphysema.

o Lab Test Considerations: Monitor ABGs,
acid-base, and fluid and electrolyte balance
in patients receiving parenteral therapy or
whenever required by patient’s condition.

o Toxicity and Overdose: Monitor drug lev-
els routinely, especially in patients requiring
high doses or during prolonged intensive
therapy. Serum sample should be obtained at
time of peak absorption. Peak levels should
be evaluated 30 min after a 30 min IV loading
dose, 12—24 hr after initiation of a continu-
ous infusion, 1-2 hr after rapid-acting oral
forms, and 4—12 hr after extended-release
oral forms. Therapeutic plasma levels range
from 10~15 mcg/ml for asthma and 6-14
mcg/ml for apnea of prematurity. Drug levels
in excess of 20 mcg/ml are associated with
toxicity. Caffeine ingestion may falsely elevate
drug concentration levels: Observe patient for
symptoms of drug toxicity (anorexia, nausea,
vomiting, stomach cramps, diarrhea, confu-
sion, headache, restlessness, flushing, in-
creased urination, insomnia, tachycardia, ar-
rhythmias, seizures). Notify physician or
other health care professional immediately if
these occur. Tachycardia, ventricular ar-
rhythmias, or seizures may be the first sign of
toxicity. Geri: Patients over 60 yr have in-
creased risk of toxicity and sensitivity to toxic
effects due to age-related pharmacodynamic
and pharmacokinetic changes. Theophylline
doses should not exceed 400 mg/d. Assess
frequently.
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Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Activity intolerance (Indications)

Implementation

o Administer around the clock to maintain

therapeutic plasma levels. Once-a-day doses

should be administered in the morning.

Do not refrigerate elixirs; crystals may form.

Crystals should dissolve when liquid is

warmed to room temperature.

o Wait at least 4—6 hr after stopping IV therapy
to begin immediate-release oral dosage; for
extended-release oral dosage form, give first
oral dose at time of IV discontinuation.

o PO: Administer oral preparations with food
or a full glass of water to minimize Gl irrita-
tion. Food slows, but does not reduce, the ex-
tent of absorption. May be administered 1 hr
before or 2 hr after meals for more rapid ab-
sorption. Swallow tablets whole; do not
crush, break, or chew enteric-coated or ex-
tended-release tablets (extended-release tab-
lets may be broken if scored). Pedi: Use cal-
ibrated measuring device to ensure accurate
dose of liquid preparations.

Aminophylline
IV Administration

o IV: Diluent: May be diluted in D5W, D10W,
D20W, 0.9% NaCl, 0.45% NaCl, D5/0.9%
NaCl, D5/0.45% NaCl, D5/0.25% NaCl, or LR.
Concentration: 1 mg/ml (maximum 25
mg/ml). Mixture is stable for 24 hr if refrig-
erated.

o Do notadminister discolored or precipitated
solution. Flush main IV line before adminis-
tration.

o Ifextravasation occurs, local injection of 1%
procaine and application of heat may relieve
pain and promote vasodilation. Loading
Dose. Administer over 20—30 min. Rate: Do
not exceed 2025 mg/min in adults or 0.36
mg/kg/min in children. Administer via infu-
sion pump to ensure accurate dosage. Rapid
administration may cause chest pain, diz-
ziness, hypotension, tachypnea, flushing, ar-
rhythmias, or a reaction to the solution or ad-

ministration technique (chills; fever; redness,

pain, or swelling at injection site).
o Continuous Infusion: Usually given as a
loading dose in a small volume followed by

continuous infusion in larger volume. Rate:
See Route and Dosage section for rates.

o Syringe Compatibility: heparin, metoclo-
pramide.

o Syringe Incompatibility: doxapram.

o Y-Site Compatibility: allopurinol, amifos-
tine, amphotericin B cholesteryl sulfate com-
plex, ceftazidime, cimetidine, cladribine, do-
cetaxel, doxorubicin liposome, enalaprilat,
esmolol, etoposide, famotidine, filgrastim,
fluconazole, fludarabine, foscarnet, gemcita-
bine, granisetron, inamrinone, labetalol,
melphalan, meropenem, morphine, paclitax-
el, pancuronium, piperacillin/tazobactam,
potassium chloride, propofol, ranitidine,
remifentanil, sargramostim, tacrolimus, teni-
poside, thiotepa, tolazoline, vecuronium, vi-
tamin B complex with vitamin C.

o Y-Site Incompatibility: amiodarone, ci-
profloxacin, dobutamine, hydralazine, on-
dansetron, vinorelbine, warfarin.

o Additive Incompatibility: Admixing is not
recommended because of dose titration and
incompatibilities.

Theophylline
IV Administration

o Continuous Infusion: Premixed IV theo-
phylline and 5% dextrose are packed in a
moisture-barrier overwrap. Remove immedi-
ately before administration and squeeze bag
to check for leaks. Discard if solution is not
clear.

o Loading Dose: Administer over 20—30 min.
If patient has had another form of theophyl-
line before loading dose, serum theophylline
level should be obtained and loading dose
proportionately reduced. Rate: Do not ex-
ceed 20—25 mg/min. Rapid administration
may cause chest pain, dizziness, hypotension,
tachypnea, flushing, arrhythmias, or a reac-
tion to the solution or administration tech-
nique (chills; fever; redness, pain, or swelling
atinjection site). Infusion rate may be in-
creased after 12 hr. Administer via infusion
pump to ensure accurate dosage. Monitor
ECG continuously; tachyarrhythmias may
occur.

o Y-Site Compatibility: acyclovir, ampicillin,
ampicillin/sulbactam, aztreonam, cefazolin,
cefotetan, ceftazidime, ceftriaxone, cimeti-
dine, cisatracurium, clindamycin, diltiazem,

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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dobutamine, dopamine, doxycycline, eryth-
romycin lactobionate, famotidine, flucona-
zole, gentamicin, haloperidol, heparin, hy-
drocortisone sodium succinate, lidocaine,

methyldopate, methylprednisolone sodium

succinate, metronidazole, midazolam, milri-
none, nafcillin, nitroglycerin, nitroprusside,
penicillin G potassium, piperacillin, potassi-

um chloride, ranitidine, remifentanil, ticar-
cillin, ticarcillin/clavulanate, tobramycin,
vancomycin.

o Y-Site Incompatibility: hetastarch, phe-
nytoin.

o Additive Incompatibility: Admixing is not
recommended because of dose titration and

incompatibilities.
Patient/Family Teaching

o Emphasize the importance of taking only the
prescribed dose at the prescribed time inter-
vals. Missed doses should be taken as soon as

possible or omitted if close to next dose.

viscosity of the airway secretions.
o Advise patient to avoid OTC cough, cold, or
breathing preparations without consulting

health care professional. These medications

may increase side effects and cause ar-
rhythmias.

o Encourage patients not to smoke. A change in

smoking habits may necessitate a change in
dosage.

o Advise patient to minimize intake of xanthine-
containing foods or beverages (colas, coffee,

chocolate) and not to eat charcoal-broiled
foods daily.

o Instruct patient not to change brands without

consulting health care professional.

o Advise patient to contact health care profes-
sional promptly if the usual dose of medica-
tion fails to produce the desired results,

symptoms worsen after treatment, or toxic ef-

fects occur.
o Emphasize the importance of having serum
levels routinely tested every 6—12 mo.

Evaluation/Desired Outcomes

o Increased ease in breathing.

o Clearing of lung fields on auscultation.

o Respiratory and myocardial stimulation in
apnea of infancy (aminophylline).

Encourage the patient to drink adequate lig-
uids (2000 ml/day minimum) to decrease the

budesonide, See CORTICOSTEROIDS
(INHALATION), CORTICOSTEROIDS
(NASAL), CORTICOSTEROIDS
(SYSTEMIC).

bumetanide
(byoo-met-a-nide)
Bumex, «Burinex
Classification

Therapeutic: diuretics
Pharmacologic: loop diuretics

Pregnancy Category C

Indications
Edema due to heart failure, hepatic disease, or
renal impairment.

Action

Inhibits the reabsorption of sodium and chlo-
ride from the loop of Henle and distal renal tu-
bule. Increases renal excretion of water, sodi-
um chloride, magnesium, potassium, and
calcium. Effectiveness persists in impaired renal
function. Therapeutic Effects: Diuresis and
subsequent mobilization of excess fluid (ede-
ma, pleural effusions).

Pharmacokinetics

Absorption: Well absorbed after oral or IM ad-
ministration.

Distribution: Widely distributed.

Protein Binding: 72-96%.

Metabolism and Excretion: Partially metabo-
lized by liver; 50% eliminated unchanged by
kidneys and 20% excreted in feces.

Half-life: 60—90 min (6 hr in neonates).

TIME/ACTION PROFILE (diuretic effect)

ROUTE ONSET PEAK DURATION
PO 3060 min  1-2 hr 4-6 hr
M 3060 min  1-2 hr 4-6 hr
v 2-3min 15-45 min 2-3 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-
sensitivity with thiazides and sulfonamides may
occur; Hepatic coma or anuria.

Use Cautiously in: Severe liver disease (may
precipitate hepatic coma; concurrent use with
potassium-sparing diuretics may be necessary);
Electrolyte depletion; Diabetes mellitus; In-
creasing azotemia; Lactation, Pedi: Safety not es-
tablished; bumetanide is a potent displacer of
bilirubin and should be used cautiously in criti-
callyill or jaundiced neonates because of risk of
kernicterus. Injection contains benzyl alcohol,
which may cause gasping syndrome in neo-
nates; Geri: May have increased risk of side ef-
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fects, especially hypotension and electrolyte im-
balance, at usual doses.

Adverse Reactions/Side Effects

CNS: dizziness, encephalopathy, headache.
EENT: hearing loss, tinnitus. CV: hypotension.
GI: diarrhea, dry mouth, nausea, vomiting. GU:
excessive urination. Derm: photosensitivity,
pruritis, rash. Endo: hyperglycemia, hyperuri-
cemia. F and E: dehydration, hypocalcemia, hy-
pochloremia, hypokalemia, hypomagnesemia,
hyponatremia, hypovolemia, metabolic alkalo-
sis. MS: arthralgia, muscle cramps, myalgia.
Misc: increased BUN.

Interactions

Drug-Drug: 1 hypotension with antihyper-
tensives, nitrates, or acute ingestion of alco-
hol. 7 risk of hypokalemia with other diuret-
ics, amphotericin B, stimulant laxatives,
and corticosteroids. Hypokalemia may 7
risk of digoxin toxicityand 7 risk of arrhyth-
mia in patients taking drugs that prolong the QT
interval. | lithium excretion, may cause lith-
ium toxicity. T risk of ototoxicity with amino-
glycosides. NSAIDS | effects of bumetanide.

Route/Dosage

PO (Adults): 0.5-2 mg/day given in 1-2
doses; titrate to desired response (maximum
daily dose = 10 mg/day).

IM, IV (Adults): 0.5-1 mg/dose, may repeat
2-3 hr as needed (up to 10 mg/day).

Availability (generic available)

Tablets: 0.5 mg, 1 mg, 2 mg, 5 mg. Cost:
Generic—0.5 mg $37.32/100, 1 mg $31.31/
100, 2 mg $49.97/100. Injection: 0.25 mg/ml.

NURSING IMPLICATIONS

Assessment

o Assess fluid status during therapy. Monitor
daily weight, intake and output ratios, amount
and location of edema, lung sounds, skin tur-
gor, and mucous membranes. Notify physi-
cian or other health care professional if
thirst, dry mouth, lethargy, weakness, hypo-
tension, or oliguria occurs.

o Monitor blood pressure and pulse before and
during administration. Monitor frequency of
prescription refills to determine compliance.

o Assess patients receiving digoxin for anorex-
ia, nausea, vomiting, muscle cramps, pares-
thesia, and confusion. 1 risk of digoxin tox-

icity due to potassium-depleting effect of
diuretic. Potassium supplements or potassi-
um-sparing diuretics may be used concur-
rently to prevent hypokalemia.

o Assess patient for tinnitus and hearing loss.

Audiometry is recommended for patients re-

ceiving prolonged high-dose IV therapy.

Hearing loss is most common after rapid or

high-dose IV administration in patients with

decreased renal function or those taking oth-
er ototoxic drugs.

Assess for allergy to sulfonamides.

Geri: Diuretic use is associated with in-

creased risk for falls in older adults. Assess

falls risk and implement fall prevention
strategies.

o Lab Test Considerations: Monitor elec-
trolytes, renal and hepatic function, serum
glucose, and uric acid levels before and peri-
odically during therapy. May cause |, serum
sodium, potassium, calcium, and magnesium
concentrations. May also cause 1 BUN, se-
rum glucose, creatinine, and uric acid levels.

Potential Nursing Diagnoses
Excess fluid volume (Indications)
Risk for deficient fluid volume (Side Effects)

Implementation

e Do not confuse Bumex (bumetanide) with
Buprenex (buprenorphine).

o Ifadministering twice daily, give last dose no
later than 5pm to minimize disruption of
sleep cycle.

o IVis preferred over IM for parenteral admin-
istration.

o PO: May be taken with food to minimize gas-
tric irritation.

IV Administration

e DirectIV: Diluent: Administer undiluted.
Concentration: (.25 mg/ml. Rate:
Administer slowly over 1-2 min.

o Continuous Infusion: Diluent: May dilute
inD5W or 0.9% NaCl. May also administer as
undiluted drug. Protect from light. Corncen-
tration: Not to exceed 0.25 mg/ml. Rate:
Infuse over 5 min. May be administered over
12 hr for patients with renal impairment.

o Y-Site Compatibility: acyclovir, amikacin,
aminophylline, amiodarone, atropine, az-
treonam, bivalirudin, calcium chloride, calci-
um gluconate, caspofungin, cefazolin, cefep-
ime, cefotaxime, cefoxitin, ceftazidime,

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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ceftizoxime, ceftriaxone, cefuroxime, chlor-
amphenicol, cimetidine, cisatracurium, clin-
damycin, cyclosporine, daptomycin, dexa-
methasone, dexmedetomidate, digoxin,
diltiazem, diphenhydramine, dobutamine,
dopamine, doxycycline, enalaprilat, epineph-
rine, ertapenem, erythromycin, esmolol, fam-
otidine, fentanyl, filgrastim, fluconazole, gen-
tamicin, granisetron, heparin,
hydrocortisone sodium succinate, hydromor-
phone, imipenem, insulin, isoproterenol, ke-
torolac, labetalol, levofloxacin, lidocaine, li-
nezolid, lorazepam, magnesium sulfate,
meperidine, methylprednisolone sodium
succinate, metoclopramide, metoprolol, me-
tronidazole, micafungin, milrinone, mor-
phine, nafcillin, nitroglycerin, nitroprusside,
norepinephrine, ondansetron, palonosetron,
pantoprazole, penicillin G potassium, phenyl-
ephrine, phytonadione, piperacillin/tazobac-
tam, potassium chloride, procainamide, pro-
methazine, propofol, propranolol,
protamine, ranitidine, rifampin, sodium bi-
carbonate, tacrolimus, ticarcillin/clavula-
nate, tirofiban, tobramycin, vancomycin, va-
sopressin, verapamil, voriconazole.

Y-Site Incompatibility: diazepam, fenoldo-
pam, ganciclovir, haloperidol, nesiritide,
phenytoin, quinupristin/dalfopristin, sulfam-
ethoxazole/trimethoprim.

Patient/Family Teaching

Instruct patient to take bumetanide as direct-
ed. Take missed doses as soon as possible; do
not double doses.

Caution patient to change positions slowly to
minimize orthostatic hypotension. Caution
patient that drinking alcohol, exercising dur-
ing hot weather, or standing for long periods
may enhance orthostatic hypotension.
Instruct patient to consult health care profes-
sional regarding a diet high in potassium. See
Appendix L.

Advise patient to contact health care profes-
sional of gain more than 3 Ibs in one day.
Advise patient to consult health care profes-
sional before taking Rx, OTC, or herbal prod-
ucts concurrently with therapy.

Instruct patient to notify health care profes-
sional of medication regimen before treat-
ment or surgery.

Caution patient to use sunscreen and protec-
tive clothing to prevent photosensitivity re-
actions.

o Advise patient to contact health care profes-

sional immediately if muscle weakness,
cramps, nausea, dizziness, numbness, or tin-
gling of extremities occurs.

o Advise patients with diabetes to monitor
blood glucose closely; may cause increased
levels.

o Emphasize the importance of routine follow-
up examinations.

o Geri: Caution older patients or their caregiv-
ers about increased risk for falls. Suggest
strategies for fall prevention.

Evaluation/Desired Outcomes

o Decrease in edema.

o Decrease in abdominal girth and weight.
o Increase in urinary output.

bupivacaine, See EPIDURAL LOCAL
ANESTHETICS.

SR HIGH ALERT

buprenorphine
(byoo-pre-nor-feen)
Buprenex, Subutex

Classification

Therapeutic: opioid analgesics
Pharmacologic: opioid agonists/antag-
onists

Schedule 1l

Pregnancy Category C

Indications

IM, IV: Management of moderate to severe
acute pain. SL: Treatment of opioid depen-
dence; suppresses withdrawal symptoms in
opioid detoxification.

Action

Binds to opiate receptors in the CNS. Alters the
perception of and response to painful stimuli
while producing generalized CNS depression.
Has partial antagonist properties that may result
in opioid withdrawal in physically dependent
patients when used as an analgesic. Therapeu-
tic Effects: IM, IV: Decreased severity of
pain. SL: Suppression of withdrawal symptoms
during detoxification and maintenance from
heroin or other opioids. Produces a relatively
mild withdrawal compared to other agents.
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Pharmacokinetics

Absorption: Well absorbed after IM and SL
use; IV administration results in complete bio-
availability.

Distribution: Crosses the placenta; enters
breast milk. CNS concentration is 15—-25% of
plasma.

Protein Binding: 96%.

Metabolism and Excretion: Metabolized by
the liver mostly via the CYP3A4 enzyme system;
one metabolite is active.

Half-life: 2—3 hr (parenteral).

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION
M 15 min 60 min 6 hrf
v rapid less than 60 6 hrf

min

+4-5 hr in children
Contraindications/Precautions
Contraindicated in: Hypersensitivity; Lacta-
tion: Enters breast milk; avoid use or discontin-
ue nursing.

Use Cautiously in: Increased intracranial
pressure; Severe renal, hepatic, or pulmonary
disease; Hypothyroidism; Adrenal insufficiency;
Alcoholism; Debilitated patients (dose reduc-
tion required); Undiagnosed abdominal pain;
Prostatic hyperplasia; OB: Safety not estab-
lished; neonatal withdrawal may occur in infants
born to patients receiving SL buprenorphine
during pregnancy; Geri: Dose reduction re-
quired.

Adverse Reactions/Side Effects

CNS: confusion, dysphoria, hallucinations, se-
dation, dizziness, euphoria, floating feeling,
headache, unusual dreams. EENT: blurred vi-
sion, diplopia, miosis (high doses). Resp: res-
piratory depression. CV: hypertension, hypoten-
sion, palpitations. GI: nausea, constipation, dry
mouth, ileus, vomiting. GU: urinary retention.
Derm: sweating, clammy feeling. Misc: physi-
cal dependence, psychological dependence, tol-
erance.

Interactions

Drug-Drug: Use with extreme caution in pa-
tients receiving MAQ inhibitors (T CNSand
respiratory depression and hypotension | bu-
prenorphine dose by 50%; may need to |,
MAO inhibitor dose). T CNS depression with

alcohol, antihistamines, antidepressants,
and sedative/hypnotics. May |, effectiveness
of other opioid analgesics. Inhibitors of the
CYP3A4 enzyme system including azole anti-
fungals (itraconazole, ketoconazole),
erythromycin protease inhibitor antire-
trovirals (ritonavir, indinavir, saquinavir)

1 blood levels and effects; dose reduction may
be necessary during concurrent use. Inducers
of the CYP3A4 enzyme system including car-
bamazepine, rifampin, or phenytoin |
blood levels and effects; dose modification may
be necessary during concurrent use. Concur-
rent abuse of IV buprenorphine and benzodi-
azepines may result in coma and death.
Drug-Natural Products: Concomitant use of
kava kava, valerian, chamomile, or hops
can T CNS depression.

Route/Dosage

Analgesia

IM, IV (Adults): 0.3 mg q 46 hr as needed.
May repeat initial dose after 30 min (up to 0.3
mg q 4 hr or 0.6 mg q 6 hr); 0.6-mg doses
should be given only IM.

IM, IV (Children 2—12 yr): 2—6 mcg (0.002—
0.006 mg)/kg q 46 hr.

Treatment of opioid dependence
SL (Adults): 12—16 mg/day as a single dose.

Availability

Sublingual tablets: 2 mg, 8 mg. In combi-
nation with: naloxone (Suboxone). See Ap-
pendix B. Injection: 300 mcg (0.3 mg)/ml.

NURSING IMPLICATIONS

Assessment

o Pain: Assess type, location, and intensity of
pain before and 1 hr after IM and 5 min
(peak) after IV administration. When titrating
opioid doses, increases of 25—-50% should be
administered until there is either a 50% re-
duction in the patient’s pain rating on a nu-
merical or visual analogue scale or the pa-
tient reports 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. Single doses of 600
mcg (0.6 mg) should be administered IM.
Patients requiring doses higher than 600 mcg
(0.6 mg) should be converted to an opioid
agonist. Buprenorphine is not recommended

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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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 level of consciousness, blood pres-
sure, pulse, and respirations before and peri-
odically during administration. If respiratory
rate is <10/min, assess level of sedation.
Dose may need to be decreased by 25-50%.
Buprenorphine 0.3—0.4 mg has approxi-
mately equal analgesic and respiratory de-
pressant effects to morphine 10 mg.

Assess previous analgesic history. Antagonis-
tic properties may induce withdrawal symp-
toms (vomiting, restlessness, abdominal
cramps, increased blood pressure and tem-
perature) in patients who are physically de-
pendent on opioid agonists. Symptoms may
occur up to 15 days after discontinuation and
persist for 1-2 wk.

Buprenorphine has a lower potential for de-
pendence than other opioids; however, pro-
longed use may lead to physical and psycho-
logical dependence and tolerance. This
should not prevent patient from receiving ad-
equate analgesia. Most patients receiving bu-
prenorphine for pain do not develop psycho-
logical dependence. If tolerance develops,
changing to an opioid agonist may be re-
quired to relieve pain.

Opioid Dependence: Assess patient for
signs and symptoms of opioid withdrawal be-
fore and during therapy.

Lab Test Considerations: May cause |
serum amylase and lipase levels.

Monitor liver function tests prior to and peri-
odically during therapy for opioid depen-
dence.

Toxicity and Overdose: If an opioid an-
tagonist is required to reverse respiratory de-
pression or coma, naloxone (Narcan) is the
antidote. Dilute the 0.4-mg ampule of nalox-
one 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 patients weighing <40 kg,
dilute 0.1 mg of naloxone in 10 ml 0of 0.9%
NaCl for a concentration of 10 mcg/ml and
administer 0.5 mcg/kg every 1-2 min. Titrate
dose to avoid withdrawal, seizures, and se-
vere pain. Naloxone may not completely re-
verse respiratory depressant effects of bupre-
norphine; may require mechanical

ventilation, oxygen, IV fluids, and vaso-
pressors.

Potential Nursing Diagnoses
Acute pain (Indications)

Risk for injury (Side Effects)
Ineffective coping (Indications)

Implementation
o High Alert: Accidental overdosage of opioid
analgesics has resulted in fatalities. Before
administering, clarify all ambiguous orders;
have second practitioner independently
check original order, dose calculations,
route of administration, and infusion pump
programming. Do not confuse Buprenex (bu-
prenorphine) with Bumex (bumetanide).
Pain: Explain therapeutic value of medica-
tion before administration to enhance the an-
algesic 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
has additive effects and may permit lower
opioid doses. SL: Administer sublingually.
Usually takes 2—10 min for tablets to dissolve.
If more than one tablet is prescribed, place
multiple tablets under the tongue or 2 ata
time until all tablets are dissolved. Do not
chew or swallow; decreases amount of medi-
cation absorbed.
IM: Administer IM injections deep into well-
developed muscle. Rotate sites of injections.
IV Administration
Direct IV: May give IV undiluted. High
Alert: Administer slowly. Rapid administra-
tion may cause respiratory depression, hypo-
tension, and cardiac arrest. Rafe: Give over
atleast 2 minutes.
Syringe Compatibility: glycopyrrolate,
heparin, midazolam.
Y-Site Compatibility: allopurinol, amifos-
tine, aztreonam, cefipime, cisatracurium, cla-
dribine, docetaxel, etoposide phosphate, fil-
grastim, granisetron, linezolid, melphalan,
oxaliplatin, pemetrexed, piperacillin/tazo-
bactam, propofol, remifentanil, teniposide,
thiotepa, vinorelbine.
Y-Site Incompatibility: amphotericin B
cholesteryl sulfate, doxorubicin liposome,
lansoprazole.
o Solution Compatibility: 0.9% NaCl, D5W,
D5/0.9% NaCl, lactated Ringer’s injection,
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Ringer’s injection. Opioid Dependence. Must
be prescribed by health care professional
with special training. Induction is usually
started with buprenorphine (Subutex) over
3—4 days. Initial dose should be administered
atleast 4 hr after last opioid dose and prefer-
ably when early signs of opioid whitdrawal
appear. Once patient is on a stable dose,
maintenance therapy with buprenorphine/
naloxone (Suboxone) is preferred for contin-
ued, unsupervised treatment.

Patient/Family Teaching

e Medication may cause drowsiness or diz-
ziness. Advise patient to call for assistance
when ambulating and to avoid driving or oth-
er activities requiring alertness until response
to medication is known.

o Advise patient to avoid concurrent use of al-
cohol or other CNS depressants.

o Advise patient to notify health care profes-
sional before taking other Rx or OTC medica-
tion or herbal products.

o Pain: Instruct patient on how and when to
ask for pain medication.

o Encourage patients on bedrest to turn, cough,
and deep-breathe every 2 hr to prevent at-
electasis.

o Instruct patient to change positions slowly to
minimize orthostatic hypotension.

o Advise patient that good oral hygiene, fre-
quent mouth rinses, and sugarless gum or
candy may decrease dry mouth.

e Opioid Dependence: Instruct patient in the
correct use of medication; directions for use
must be followed exactly. Medication must be
used regularly, not occasionally. Take missed
doses as soon as remembered; if almost time
for next dose, skip missed dose and return to
regular dosing schedule. Do not take 2 doses
at once unless directed by health care profes-
sional. Do not discontinue use without con-
sulting health care professional; abrupt dis-
continuation may cause withdrawal
symptoms. If medication is discontinued,
flush unused tablets down the toilet.

o Caution patient that buprenorphine may be a
target for people who abuse drugs; store
medications in a safe place to protect them
from theft. Selling or giving this medication to
others is against the law.

o Caution patient that injection of Suboxone
can lead to bad withdrawal symptoms.

o Advise patient if admitted to the emergency
room to inform treating physician and emer-
gency room staff of physical dependence on
opioids and of treatment regimen.

o Advise patient to notify health care profes-
sional promptly if faintness, dizziness, confu-
sion, slowed breathing, skin or whites of eyes
turn yellow, urine turns dark, light colored
stools, decreased appetite, nausea, or
abdominal pain occur.

Evaluation/Desired Outcomes

o Decrease in severity of pain without a signifi-
cant alteration in level of consciousness or
respiratory status.

o Suppression of withdrawal symptoms during
detoxification and maintenance from heroin
or other opioids.

buPROPion
(byoo-proe-pee-on)
Wellbutrin, Wellbutrin SR, Well-
butrin XL, Zyban

Classification
Therapeutic: antidepressants
Pharmacologic: aminoketones

Pregnancy Category B

Indications
Treatment of depression (with psychotherapy).

Depression in patient with seasonal affective dis-

order (XL only). Smoking cessation (Zyban
only). Unlabeled uses: Treatment of ADHD in
adults (SR only). To increase sexual desire in
women.

Action
Decreases neuronal reuptake of dopamine in
the CNS. Diminished neuronal uptake of seroto-

nin and norepinephrine (less than tricyclic anti-

depressants). Therapeutic Effects: Dimin-
ished depression. Decreased craving for
cigarettes.

Pharmacokinetics

Absorption: Although well absorbed, rapidly
and extensively metabolized by the liver.
Distribution: Unknown.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Extensively me-
tabolized by the liver. Some conversion to active
metabolites.

Half-life: 14 hr (active metabolites may have
longer half-lives).

TIME/ACTION PROFILE (antidepressant
effect)

ROUTE ONSET PEAK DURATION

PO 1-3 wk unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; History
of bulimia, and anorexia nervosa; Concurrent
MAO inhibitor or ritonavir therapy; Lactation:
Secreted in breast milk; potential for serious ad-
verse reactions in nursing infants. Discontinue
nursing or discontinue drug.

Use Cautiously in: Renal/hepatic impairment
(! dose recommended); Recent history of MI;
History of suicide attempt; Unstable cardiovas-
cular status; May 1 risk of suicide attempt/
ideation especially during early treatment or
dose adjustment; this risk appears to be greater
inadolescents or children; OB: Use only if bene-
fit to patient outweighs potential risk to fetus;
Geri: Increased risk of drug accumulation; in-
creased sensitivity to effects.

Exercise Extreme Caution in: History of sei-
zures, head trauma or concurrent medications
that |, seizure threshold (theophylline, anti-
psychotics, antidepressants, systemic cortico-
steroids); Severe hepatic cirrhosis (| dose re-
quired). Pedi: Increased risk of suicidal
thinking and behavior. Observe carefully, espe-
cially at initiation of therapy and during in-
creases or decreases in dose.

Adverse Reactions/Side Effects

CNS: SEIZURES, agitation, headache, insomnia,
mania, psychoses. GI: dry mouth, nausea, vom-
iting, change in appetite, weight gain, weight
loss. Derm: photosensitivity. Endo: hypergly-
cemia, hypoglycemia, syndrome of inappropri-
ate ADH secretion. Neuro: tremor.

Interactions

Drug-Drug: 1 risk of adverse reactions when
used with amantadine, levodopa, or MAO
inhibitors (concurrent use of MAQ inhibitors
is contraindicated). T risk of seizures with
phenothiazines, antidepressants, theo-
phylline, corticosteroids, OTC stimulants/
anorectics, or cessation of alcohol or benzo-
diazepines (avoid or minimize alcohol use).

Bloodlevels 1 by ritonavir (avoid concurrent
use). Carbamazepine may |, blood levels
and effectiveness. Concurrent use with nicotine
replacement may cause hypertension. T risk of
bleeding with warfarin. Bupropion and one of
its metabolites inhibit the CYP2D6 enzyme sys-
temand may 7 levels and risk of toxicity from
antidepressants (SSRIs and tricyclic), some
beta blockers, antiarrhythmics, and anti-
psychotics.

Route/Dosage

Depression

PO (Adults): Immediate-release—100 mg
twice daily initially; after 3 days may increase to
100 mg 3 times daily; after at least 4 wk of thera-
py, may increase up to 450 mg/day in divided
doses (not to exceed 150 mg/dose; wait at least
6 hr between doses at the 300 mg/day dose or at
least 4 hr between doses at the 450 mg/day
dose). Sustained-release—150 mg once daily
in the morning; after 3 days, may increase to
150 mg twice daily with at least 8 hr between
doses; after at least 4 wk of therapy, may in-
crease to 2 maximum daily dose of 400 mg given
as 200 mg twice daily. Extended-release—150
mg once daily in the morning, may be increased
after 4 days to 300 mg once daily; some patients
may require up to 450 mg/day as a single daily
dose.

Seasonal Affective Disorder

PO (Adults): 150 mg/day in the morning; if
dose is well tolerated, increase to 300 mg/day in
one wk. Doses should be tapered to 150 mg/day
for 2 wks before discontinuing.

Smoking cessation

PO (Adults): Zyban—150 mg once daily for 3
days, then 150 mg twice daily for 7—12 wk
(doses should be at least 8 hr apart).

Availability (generic available)

Tablets: 75 mg, 100 mg. Cost: Generic—75
mg $54.99/90, 100 mg $66.99/90. Sustained-
release tablets: 100 mg, 150 mg, 200 mg.
Cost: Generic—100 mg $189.97/180, 150 mg
$163.93/180, 200 mg $334.96/180. Exten-
ded-release tablets: 150 mg, 300 mg. Cost:
Generic—150 mg $367.97/90, 300 mg
$365.96/90.

NURSING IMPLICATIONS

Assessment
o Monitor mood changes. Inform physician or
other health care professional if patient dem-
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onstrates significant increase in anxiety, ner-
vousness, or insomnia.

o Assess for suicidal tendencies, especially dur-
ing early therapy. Restrict amount of drug
available to patient.

o Lab Test Considerations: Monitor hepat-
ic and renal function closely in patients with
kidney or liver impairment to prevent | se-
rum and tissue bupropion concentrations.

Potential Nursing Diagnoses
Ineffective coping (Indications)

Implementation

o Do not confuse bupropion with buspirone.
Do not confuse Zyban (bupropion) with Za-
gam (Sparfloxacin). Do not administer bu-
propion (Wellbutrin) with Zyban, which con-
tains the same ingredients.

o Administer doses in equally spaced time in-
crements during day to minimize the risk of
seizures. Risk of seizures increases fourfold
in doses greater than 450 mg per day.

e May be initially administered concurrently
with sedatives to minimize agitation. This is
not usually required after the 1st wk of
therapy.

o Insomnia may be decreased by avoiding bed-
time doses. May require treatment during 1st
wk of therapy.

o May be administered with food to lessen GI ir-

ritation.

Nicotine patches, gum, inhalers, and spray

may be used concurrently with bupropion.

PO: Sustained-release (SR or XL) tablets

should be swallowed whole; do not break,

crush, or chew.

o Seasonal Affective Disorder: Begin ad-
ministration in autumn prior to the onset of
depressive symptoms. Continue therapy
through winter and begin to taper and dis-
continue in early spring.

Patient/Family Teaching

o Instruct patient to take bupropion as direct-
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
smoking cessation should be omitted. Do not
double doses or take more than prescribed.
May require 4 wk or longer for full effects. Do
not discontinue without consulting health
care professional. May require gradual re-
duction before discontinuation.

o Bupropion may impair judgment or motor
and cogpnitive skills. Caution patient to avoid
driving and other activities requiring alert-
ness until response to medication is known.

o Advise patient to avoid alcohol during therapy
and to consult with health care professional
before taking other medications with bupro-
pion, such as Zyban.

o Inform patient that frequent mouth rinses,

good oral hygiene, and sugarless gum or can-

dy may minimize dry mouth. If dry mouth
persists for more than 2 wk, consult health
care professional regarding use of saliva sub-
stitute.

Advise patient to notify health care profes-

sional if rash or other troublesome side ef-

fects occur.

o Inform patient that unused shell of XL tablets
may appear in stool; this is normal.

o Advise patient to use sunscreen and protec-
tive clothing to prevent photosensitivity re-
actions.

o Instruct female patients to inform health care
professional if pregnancy is planned or sus-
pected.

o Advise patient to notify health care profes-
sional of medication regimen before treat-
ment or surgery.

o Emphasize the importance of follow-up
exams to monitor progress. Encourage pa-
tient participation in psychotherapy.

o Smoking Cessation: Smoking should be
stopped during the 2nd week of therapy to al-
low for the onset of bupropion and to maxi-
mize the chances of quitting.

Evaluation/Desired Outcomes

o Increased sense of well-being.

o Renewed interest in surroundings. Acute epi-
sodes of depression may require several
months of treatment.

o Cessation of smoking.

busPIRone (byoo-spye-rone)
BuSpar

Classification
Therapeutic: antianxiety agents

Pregnancy Category B

W = 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 1 blood levels and effects of
Action buspirone; dose reduction is recommended

Binds to serotonin and dopamine receptors in
the brain. Increases norepinephrine metabo-
lism in the brain. Therapeutic Effects: Relief
of anxiety.

Pharmacokinetics

Absorption: Rapidly absorbed.
Distribution: Unknown.

Protein Binding: 95% bound to plasma
proteins.

Metabolism and Excretion: Extensively me-
tabolized by the liver (CYP3A4 enzyme system);
20-40% excreted in feces.

Half-life: 2—3 hr.

TIME/ACTION PROFILE (relief of anxiety)

ROUTE ONSET PEAK DURATION

PO 7-10 days 3-4 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe
hepatic or renal impairment; Concurrent use of
MAQ inhibitors; Ingestion of large amounts of
grapefruit juice.

Use Cautiously in: Patients receiving other an-
tianxiety agents (other agents should be slowly
withdrawn to prevent withdrawal or rebound
phenomenon); Patients receiving other psycho-
tropics; Lactation, OB, Pedi: Safety not estab-
lished.

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness, excitement, fatigue,
headache, insomnia, nervousness, weakness,
personality changes. EENT: blurred vision, na-
sal congestion, sore throat, tinnitus, altered
taste or smell, conjunctivitis. Resp: chest cong-
estion, hyperventilation, shortness of breath.
CV: chest pain, palpitations, tachycardia, hyper-
tension, hypotension, syncope. GI: nausea,
abdominal pain, constipation, diarrhea, dry
mouth, vomiting. GU: changes in libido, dysu-
ria, urinary frequency, urinary hesitancy.
Derm: rashes, alopecia, blisters, dry skin, easy
bruising, edema, flushing, pruritus. Endo: ir-
regular menses. MS: myalgia. Neuro: incoordi-
nation, numbness, paresthesia, tremor. Misc:
clamminess, sweating, fever.

Interactions

Drug-Drug: Use with MAO inhibitors may re-
sultin hypertension and is not recommended.
Erythromycin, nefazodone, ketoconazole,

(decrease to 2.5 mg twice daily with erythromy-
cin, decrease to 2.5 mg once daily with nefazo-
done). Rifampin, dexamethasone, pheny-
toin, phenobarbital, carbamazepine, and
other inducers of CYP3A4 |, blood levels and
effects of buspirone; dose adjustment may be
necessary. Avoid concurrent use with alcohol.
Drug-Natural Products: Concomitant use of
kava kava, valerian, or chamomile can 7
CNS depression.

Drug-Food: Grapefruit juice T serum levels
and effect; ingestion of large amounts of grape-
fruit juice is not recommended.

Route/Dosage

PO (Adults): 7.5 mg twice daily; increase by 5
mg/day q 2—4 days as needed (not to exceed 60
mg/day). Usual dose is 20—30 mg/day (in 2 di-
vided doses).

Availability (generic available)
Tablets: 5 mg, 7.5 mg, 10 mg, 15 mg, 30 mg.
Cost: Generic—5 mg $79.97/180, 7.5 mg
$110.97/180, 10 mg $128.99/180, 15 mg
$129.40/180, 30 mg $267.93/180.

NURSING IMPLICATIONS

Assessment

o Assess degree and manifestations of anxiety
before and periodically during therapy.

o Buspirone does not appear to cause physical
or psychological dependence or tolerance.
However, patients with a history of drug
abuse should be assessed for tolerance or de-
pendence. Restrict amount of drug available
to these patients.

Potential Nursing Diagnoses
Anxiety (Indications)
Risk for injury (Side Effects)

Implementation

o Do not confuse buspirone with bupropion.

o Patients changing from other antianxiety
agents should receive gradually decreasing
doses. Buspirone will not prevent withdrawal
symptoms.

o PO: May be administered with food to mini-
mize gastric irritation. Food slows but does
not alter extent of absorption.

Patient/Family Teaching

o Instruct patient to take buspirone exactly as
directed. Take missed doses as soon as possi-
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ble if not just before next dose; do not double
doses. Do not take more than amount pre-
scribed.

o May cause dizziness or drowsiness. Caution

patient to avoid driving or other activities re-

quiring alertness until response to the medi-
cation is known.

Advise patient to avoid concurrent use of al-

cohol or other CNS depressants.

o Advise patient to consult health care profes-
sional before taking OTC medications or her-
bal products with this drug.

o Instruct patient to notify health care profes-
sional if any chronic abnormal movements
occur (dystonia, motor restlessness, involun-
tary movements of facial or cervical muscles)
or if pregnancy is suspected.

o Emphasize the importance of follow-up
exams to determine effectiveness of medi-
cation.

Evaluation/Desired Outcomes

o Increase in sense of well-being.

e Decrease in subjective feelings of anxiety.
Some improvement may be seen in 7—10
days. Optimal results take 3—4 wk of therapy.
Buspirone is usually used for short-term ther-
apy (3—4 wk). If prescribed for long-term
therapy, efficacy should be periodically as-
sessed.

SR HIGH ALERT

busulfan (byoo-sul-fan)
Busulfex, Myleran
Classification

Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications

PO: Treatment of chronic myelogenous leuke-
mia (CML) and bone marrow disorders. IV:
With cyclophosphamide as a conditioning regi-
men before allogenic hematopoietic progenitor
cell transplantation for CML.

Action

Disrupts nucleic acid function and protein syn-
thesis (cell-cycle phase—nonspecific). Thera-
peutic Effects: Death of rapidly growing cells,
especially malignant ones.

Pharmacokinetics

Absorption: Rapidly absorbed from the GI
tract.

Distribution: Unknown.

Metabolism and Excretion: Extensively me-
tabolized by the liver.

Half-life: 2.5 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET PEAK DURATION
PO 1-2 wk weeks up to 1 mof
v unknown unknown 13 days:

‘tComplete recovery may take up to 20 mo
TAfter administration of last dose

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Failure
to respond to previous courses; OB, Lactation:
Potential for serious side effects in fetus or
infant.

Use Cautiously in: Active infections; De-
creased bone marrow reserve; Obese patients
(base dose on ideal body weight); Other chron-
ic debilitating diseases; Patients with childbear-
ing potential; Geri: Begin therapy at lower end of
dose range due to increased frequency of im-
paired cardiac, hepatic, or renal function.

Adverse Reactions/Side Effects

Incidence and severity of adverse reactions and
side effects are increased with IV use.

CNS: /V— SEIZURES, CEREBRAL HEMORRHAGE/COMA,
anxiety, confusion, depression, dizziness, head-
ache, encephalopathy, mental status changes,
weakness. EENT: PO— cataracts; [V— epis-
taxis, pharyngitis, ear disorders. CV: hepatic
veno-oclusive disease (T allogenic transplanta-
tion). Resp: PO— PULMONARY FIBROSIS; /V— al-
veolar hemorrhage, asthma, atelectasis, cough,
hemoptysis, hypoxia, pleural effusion, pneumo-
nia, rhinitis, sinusitis. CV: PO— CARDIAC TAMPON-
ADE (WITH HIGH-DOSE CYCLOPHOSPHAMIDE); /V— chest
pain, hypotension, tachycardia, thrombosis, ar-
rhythmias, atrial fibrillation, cardiomegaly, ECG
changes, edema, heart block, hypertension, left-
sided heart failure, pericardial effusion, ventric-
ular extrasystoles. GI: PO— drug-induced hep-
atitis, nausea, vomiting; /V— abdominal
enlargement, anorexia, constipation, diarrhea,
dry mouth, hematemesis, nausea, rectal dis-
comfort, vomiting, abdominal pain, dyspepsia,

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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hepatomegaly, pancreatitis, stomatitis. GU: oli-
guria, dysuria, hematuria. Derm: PO— itching,
rashes, acne, alopecia, erythema nodosum, ex-
foliative dermatitis, hyperpigmentation. Endo:
PO— sterility, gynecomastia. F and E: hypoka-
lemia, hypomagnesemia, hypophosphatemia.
Hemat: BONE MARROW DEPRESSION. Local: inflam-
mation/pain at injection site. Metab: PO and
IV— hyperuricemia; /V— hyperglycemia. MS:
arthralgia, myalgia, back pain. Misc: allergic
reactions, chills, fever, infection.
Interactions
Drug-Drug: Concurrent or previous (within 72
hr) use of acetaminophen may |, elimination
and 7 toxicity. Concurrent use with high-dose
cyclophosphamide in patients with thalasse-
mia may result in cardiac tamponade. Concur-
rent use with itraconazole or phenytoin |
blood level effectiveness. Long-term continuous
therapy with thioguanine may T risk of he-
patic toxicity. T bone marrow suppression
with other antineoplastics or radiation
therapy. May |, the antibody response to and
1 risk of adverse reactions from live-virus
vaccines.

Route/Dosage

Many other regimens are used. See current pro-
tocols for up-to-date dosage.

PO (Adults): Induction—1.8 mg/m*/day or
60 mcg (0.06 mg)/kg/day until WBCs <15,000/
mm®. Usual dose is 4—8 mg/day (range 1-12
mg/day) . Maintenance—1-3 mg/day.

PO (Children): 0.06—0.12 mg/kg/day or 1.8—
4.6 mg/m*day initially. Titrate dose to maintain
WBC of approximately 20,000/mm’.

IV (Adults): 0.8 mg/kg q 6 hr (dose based on
ideal body weight or actual weight, whichever is
less; in obese patients, dosage should be based
on adjusted ideal body weight) for 4 days (total
of 16 doses); given in combination with cyclo-
phosphamide.

Availability
Tablets: 2 mg. Solution for injection: 6 mg/
mlin 10 ml ampules (60 mg).

NURSING IMPLICATIONS

Assessment

o High Alert: Monitor for bone marrow de-
pression. Assess for bleeding (bleeding
gums, bruising, petechiae, guaiac stools,
urine, emesis) and avoid IM injections and
taking rectal temperatures. Apply pressure to
venipuncture sites for at least 10 min. Assess

for signs of infection (fever, chills, sore
throat, cough, hoarseness, lower back or side
pain, difficult or painful urination) during
neutropenia. Anemia may occur. Monitor for
increased fatigue, dyspnea, and orthostatic
hypotension. Notify physician if these symp-
toms occur.

e Monitor intake and output ratios and daily
weights. Report significant changes in totals.

o Monitor for symptoms of gout (increased

uric acid, joint pain, lower back or side pain,

swelling of feet or lower legs). Encourage pa-
tient to drink at least 2 L of fluid each day. Al-
lopurinol may be given to decrease uric acid
levels. Alkalinization of urine may be ordered
to increase excretion of uric acid.

Assess for pulmonary fibrosis (fever, cough,

shortness of breath) periodically during and

after therapy. Discontinue therapy at the first

sign of pulmonary fibrosis. Usually occurs 8

mo—10 yr (average 4 yr) after initiation of

therapy.

o IV: Premedicate patient with phenytoin be-
fore IV administration to minimize the risk of
seizures.

o Administer antiemetics before IV administra-
tion and on a fixed schedule throughout IV
administration.

o Lab Test Considerations: Monitor CBC
with differential and platelet count before and
weekly during therapy. The nadir of leukope-
nia occurs within 10—15 days and the nadir of
WBC at 11-30 days. Recovery usually occurs
within 12—20 wk. Notify physician if WBC is
<15,000/mm?’ or if a precipitous drop oc-
curs. Institute thrombocytopenia precautions
if platelet count is <150,000/mm’. Bone mar-
row depression may be severe and progres-
sive, with recovery taking 1 mo—2 yr after dis-
continuation of therapy.

o Monitor serum ALT, bilirubin, alkaline phos-
phatase, and uric acid before and periodical-
ly during therapy. May cause 1 uric acid
levels.

o May cause false-positive cytology results of
breast, bladder, cervix, and lung tissues.

Potential Nursing Diagnoses
Disturbed body image (Side Effects)
Risk for injury (Side Effects)

Risk for infection (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
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check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order, cal-
culations, and infusion pump settings.

o PO: Administer at the same time each day.
Administer on an empty stomach to decrease
nausea and vomiting.

IV Administration

o IV: Solution for IV administration should be
prepared in a biologic cabinet. Wear gloves,
gown, and mask while handling IV medica-
tion. Discard IV equipment in specially desig-
nated containers.

o Intermittent Infusion: Diluent: Dilute
with 10 times the volume of busulfan using
0.9% NaCl or D5W. Concentration: 0.5
mg/ml. When drawing busulfan from vial, use
needle with 5-micron nylon filter provided,
remove calculated volume from vial, remove
needle and filter, replace needle and inject
busulfan into diluent. Do not use polycarbo-
nate syringes with busulfan. Only use filters
provided with busulfan. Always add busulfan
to diluent, not diluent to busulfan. Solution
diluted with 0.9% NaCl or D5W is stable for 8
hr at room temperature and solution diluted
with 0.9% NaClis stable for 12 hr if refrigerat-
ed. Administration must be completed during
this time. Rate: Administer via central ve-
nous catheter over 2 hr every 6 hr for 4 days
for a total of 16 doses. Use infusion pump to
administer entire dose over 2 hr.

o Y-Site Incompatibility: Do not administer
with other solutions. Flush catheter with 0.9%
NaCl or D5W before and after administration.

Patient/Family Teaching

o Instruct patient to take medication as direct-
ed, at the same time each day, even if nausea
and vomiting are a problem. Consult health
care professional if vomiting occurs shortly
after dose is taken. If a dose is missed, do not
take at all; do not double doses.

o Advise patient to notify health care profes-
sional if fever; sore throat; signs of infection;
lower back or side pain; difficult or painful
urination; sores in the mouth or on the lips;
chills; dyspnea; persistent cough; bleeding
gums; bruising; petechiae; or blood in urine,
stool, or emesis occurs. Instruct patient to
use soft toothbrush and electric razor. Cau-
tion patient not to drink alcoholic beverages

or take products containing aspirin or
NSAIDs.

o Caution patient to avoid crowds and persons

with known infections. Health care profes-

sional should be informed immediately if
symptoms of infection occur.

Discuss with patient the possibility of hair

loss. Explore methods of coping.

Review with patient the need for contracep-

tion during therapy. Women need to use con-

traception even if amenorrhea occurs.

o Instruct patient not to receive any vaccina-
tions without advice of health care profes-
sional.

o Advise patient to notify health care profes-
sional if unusual bleeding; bruising; or flank,
stomach, or joint pain occurs. Advise patients
on long-term therapy to notify health care
professional immediately if cough, shortness
of breath, and fever occur or if darkening of
skin, diarrhea, dizziness, fatigue, anorexia,
confusion, or nausea and vomiting become
pronounced.

o Inform patient of increased risk of a second
malignancy with busulfan.

Evaluation/Desired Outcomes

o Decrease in leukocyte count to within normal
limits.

o Decreased night sweats.

o Increase in appetite.

o Increased sense of well-being. Therapy is re-
sumed when leukocyte count reaches
50,000/mm?.

BUTALBITAL COMPOUND
(byoo-tal-bi-tal)

hutalbital, acetaminophent
Axocet, Bucet, Bupap, Butex
Forte, Dolgic, Marten-Tab, Phreni-
lin, Phrenilin Forte, Repap CF, Se-
dapap, Tencon, Triaprin
hutalbital, acetaminophen,
caffeinet

Endolor, Esgic, Esgic-Plus, Fiori-
cet, Margesic, Medigesic, Repan,
Triad

butalbital, aspirin,
caffeinet

Fiorinal, Fiortal, «Tecnal

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification

Therapeutic: nonopioid analgesics (combi-
nation with barbiturate)

Pharmacologic: barbiturates

Schedule Il (products with aspirin only)

Pregnancy Category D

tFor information on acetaminophen compo-
nent in formulation, see acetaminophen
monograph

fFor information on aspirin component in
formulation, see salicylates monograph

Indications
Management of mild to moderate pain.

Action

Contain an analgesic (aspirin or acetamino-
phen) for relief of pain, a barbiturate (butalbi-
tal) for its sedative effect, and some contain caf-
feine, which may be of benefit in vascular
headaches. Therapeutic Effects: Decreased
severity of pain with some sedation.

Pharmacokinetics

Absorption: Well absorbed.

Distribution: Widely distributed; cross the pla-
centa and enter breast milk.

Metabolism and Excretion: Mostly metabo-
lized by the liver.

Half-life: 35 hr.

TIME/ACTION PROFILE

ROUTE
PO 15-30 min

ONSET PEAK

1-2 hr

DURATION
2-6 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to indi-
vidual components; Cross-sensitivity may occur;
Comatose patients or those with pre-existing
CNS depression; Uncontrolled severe pain; Aspi-
rin should be avoided in patients with bleeding
disorders or thrombocytopenia; Acetamino-
phen should be avoided in patients with severe
hepatic or renal disease; Caffeine should be
avoided in patients with severe cardiovascular
disease; Pregnancy or lactation; Porphyria.

Use Cautiously in: History of suicide attempt
or drug addiction; Chronic alcohol use/abuse
(for aspirin and acetaminophen content); Geri:
Appears on Beers list. Geriatric patients are at
increased risk for side effects (dosage reduction
recommended); Use should be short-term only;
Children (safety not established).

Adverse Reactions/Side Effects

CNS: caffeine— drowsiness, hangover, deliri-
um, depression, excitation, headache (with
chronic use), insomnia, irritability, lethargy,
nervousness, vertigo. Resp: respiratory depres-
sion. CV: caffeine— palpitations, tachycardia.
GI: caffeine— constipation, diarrhea, epigas-
tric distress, heartburn, nausea, vomiting.
Derm: dermatitis, rash. Misc: hypersensitivity
reactions including ANGIOEDEMA and SERUM SICKNESS,
physical dependence, psychological depen-
dence, tolerance.

Interactions

Drug-Drug: Additive CNS depression with oth-
er CNS depressants, including alcohol, anti-
histamines, antidepressants, opioid anal-
gesics, and sedative/hypnotics. May increase
the liver metabolism and decrease the effective-
ness of other drugs including hormonal con-
traceptives, chloramphenicol, acebutolol,
propranolol, metoprolol, timolol, doxycy-
cline, corticosteroids, tricyclic antidepres-
sants, phenothiazines, phenylbutazone,
and quinidine. MAO inhibitors, primidone,
and valproic acid may prevent metabolism and
increase the effectiveness of butalbital. May en-
hance the hematologic toxicity of cyclophos-
phamide.

Drug-Natural Products: St. John’s wort may
decrease barbiturate effect. Concurrent use of
kava kava, valerian, skullcap, chamomile,
or hops can increase CNS depression.

Route/Dosage

PO (Adults): 1-2 capsules or tablets (50-100
mg butalbital) every 4 hr as needed for pain
(notto exceed 4 g acetaminophen or aspirin/24
hr).

Availahility (generic available)

Tablets and capsules: 50 mg. I combina-
tion with: aspirin, acetaminophen, caffeine,
and codeine Rx. See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess type, location, and intensity of pain be-
fore and 60 min following administration.

o Prolonged use maylead to physical and psy-
chological dependence and tolerance. This
should not prevent patient from receiving ad-
equate analgesia. Most patients who receive
butalbital compound for pain do not develop
psychological dependence.
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Evaluation/Desired Outcomes
o Decrease in severity of pain without a signifi-
cant alteration in level of consciousness.

o Assess frequency of use. Frequent, chronic
use may lead to daily headaches in headache-

prone individuals because of physical depen-
dence on caffeine and other components.
Chronic headaches from overmedication are
difficult to treat and may require hospitaliza-
tion for treatment and prophylaxis.

Potential Nursing Diagnosis
Acute pain (Indications)
Risk for injury (Side Effects)

Implementation

Do not confuse Fiorinal with Fioricet.

Explain therapeutic value of medication be-
fore 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.

Medication should be discontinued gradually
after long-term use to prevent withdrawal
symptoms.

PO: Oral doses should be administered with
food, milk, or a full glass of water to minimize
Glirritation.

Patient/Family Teaching

Instruct patient to take medication exactly as
directed. Do not increase dose because of the
habit-forming potential of butalbital. If medi-
cation appears less effective after a few
weeks, consult health care professional.
Doses of acetaminophen or aspirin should
not exceed the maximum recommended daily
dose. Chronic excessive use of >4 g/day (2 g
in chronic alcoholism) may lead to hepato-
toxicity, renal or cardiac damage.

Advise patients with vascular headaches to
take medication at first sign of headache. Ly-
ing down in a quiet, dark room may also be
helpful. Medications taken for prophylaxis
should be continued.

May cause drowsiness or dizziness. Advise
patient to avoid driving and other activities re-
quiring alertness until response to medica-
tion is known.

hutenafine, See ANTIFUNGALS
(TOPICAL).

butoconazole, See ANTIFUNGALS
(VAGINAL).

S HIGH ALERT |

butorphanol (byoo-tor-fa-nole)
Stadol, Stadol NS

Classification

Therapeutic: opioid analgesics
Pharmacologic: opioid agonists/antag-
onists

Schedule IV

Pregnancy Category C

Indications

Management of moderate to severe pain. Anal-
gesia during labor. Sedation before surgery.
Supplement in balanced anesthesia.

Action

Binds to opiate receptors in the CNS. Alters the
perception of and response to painful stimuli
while producing generalized CNS depression.
Has partial antagonist properties that may result
in opioid withdrawal in physically dependent
patients. Therapeutic Effects: Decreased se-
verity of pain.

Pharmacokinetics

Absorption: Well absorbed from IM sites and
nasal mucosa.

Distribution: Crosses the placenta and enters
breast milk.

Metabolism and Excretion: Mostly metabo-
lized by the liver; 11-14% excreted in the feces.
Minimal renal excretion.

Half-life: 3—4 hr.

TIME/ACTION PROFILE (analgesia)

o Caution patient to avoid concurrent use of al-
cohol or other CNS depressants. ROUTE  ONSET PEAK DURATION
o Advise patient to use an additional nonhor- ™M within 15 min 30-60 min 34 hr
monal method of contraception while taking IV within mins ~ 4-5 min  2-4 hr
Intranasal ~ within 15 min 1-2 hr 4-5 hr

butalbital compound.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patients
physically dependent on opioids (may precipi-
tate withdrawal).

Use Cautiously in: Head trauma; Increased
intracranial pressure; Severe renal, hepatic, or
pulmonary disease (increase interval to q 6—8
hr initially in hepatic/renal impairment); Hypo-
thyroidism; Adrenal insufficiency; Alcoholism;
Undiagnosed abdominal pain; Prostatic hyper-
plasia; OB, Lactation, Pedi: Safety not estab-
lished but has been used during labor (may
cause respiratory depression in the newborn);
Geri: Decrease usual dose by 50%; give at twice
the usual interval initially.

Adverse Reactions/Side Effects

CNS: confusion, dysphoria, hallucinations, se-
dation, euphoria, floating feeling, headache, un-
usual dreams. EENT: blurred vision, diplopia,
miosis (high doses). Resp: respiratory depres-
sion. CV: hypertension, hypotension, palpita-
tions. GI: nausea, constipation, dry mouth,
ileus, vomiting. GU: urinary retention. Derm:
sweating, clammy feeling. Misc: physical de-
pendence, psychological dependence, toler-
ance.

Interactions

Drug-Drug: Use with extreme caution in pa-
tients receiving MAQ inhibitors (may produce
severe, potentially fatal reactions—reduce ini-
tial dose of butorphanol to 25% of usual dose).
Additive CNS depression with alcohol, antide-
pressants, antihistamines, and sedative/
hypnotics. May precipitate withdrawal in pa-
tients who are physically dependent on opioids
and have not been detoxified. May |, effects of
concurrently administered opioids.
Drug-Natural Products: Concomitant use of
kava kava, valerian, chamomile, or hops
can T CNSdepression.

Route/Dosage

IM (Adults): 2 mg q 3—4 hr as needed (range
1-4mg).

IV (Adults): 1 mg q 3—4 hr as needed (range
0.5-2 mg).

IM, IV (Geriatric Patients): 1 mg q 46 hr,
increased as necessary.

Intranasal (Adults): 1 mg (1 sprayin 1 nos-
tril) initially. An additional dose may be given
60-90 min later. This sequence may be repeat-
ed in 3—4 hr. If pain is severe, an initial dose of 2
mg (1 spray in each nostril) may be given. May
be repeated in 3—4 hr.

Intranasal (Geriatric Patients): 1 mg (1
spray in 1 nostril) initially. An additional dose
may be given 90—120 min later. This sequence
may be repeated in 3—4 hr.

Availability (generic available)
Injection: 1 mg/ml, 2 mg/ml. Intranasal so-
lution: 10 mg/ml, in 2.5-ml metered-dose
spray pump (1415 doses; 1 mg/spray).

NURSING IMPLICATIONS

Assessment

o Assess type, location, and intensity of pain be-
fore and 30—60 min after IM, 5 min after IV,
and 60—90 min after intranasal administra-
tion. 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 2 numerical or visual analogue
scale or the patient reports satisfactory pain
relief. A repeat dose can be safely adminis-
tered at the time of the peak if previous dose
is ineffective and side effects are minimal. Pa-
tients requiring doses higher than 4 mg
should be converted to an opioid agonist. Bu-
torphanol is not recommended for prolonged
use or as first-line therapy for acute or cancer
pain.

o An equianalgesic chart (see Appendix J)
should be used when changing routes or
when changing from one opioid to another.

o Assess blood pressure, pulse, and respira-
tions before and periodically during adminis-
tration. If respiratory rate is <10/min, assess
level of sedation. Dose may need to be de-
creased by 25—50%. Respiratory depression
does not increase in severity, only in dura-
tion, with increased dosage.

o Assess previous analgesic history. Antagonis-
tic properties may induce withdrawal symp-
toms (vomiting, restlessness, abdominal
cramps, increased blood pressure and tem-
perature) in patients who are physically de-
pendent on opioid agonists.

o Butorphanol has a lower potential for depen-
dence than other opioids; however, pro-
longed use may lead to physical and psycho-
logical dependence and tolerance. This
should not prevent the patient from receiving
adequate analgesia. Most patients receiving
butorphanol for pain do not develop psycho-
logical dependence. If tolerance develops,
changing to an opioid agonist may be re-
quired to relieve pain.
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o Lab Test Considerations: May cause |
serum amylase and lipase levels.

o Toxicity and Overdose: If an opioid an-
tagonist is required to reverse respiratory de-
pression or coma, naloxone (Narcan) is the
antidote. Dilute the 0.4-mg ampule of nalox-
onein 10 ml of 0.9% NaCl and administer 0.5
ml (0.02 mg) by direct IV push every 2 min.
For children and patients weighing <40 kg,
dilute 0.1 mg of naloxone in 10 ml of 0.9%
NaCl for a concentration of 10 mcg/ml and
administer 0.5 mcg/kg every 1-2 min. Titrate
dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses

Acute pain (Indications)

Risk for injury (Side Effects)

Disturbed sensory perception (visual, auditory)
(Side Effects)

Implementation

o HighAlert: Accidental overdosage of opioid
analgesics has resulted in fatalities. Before
administering, clarify all ambiguous orders;
have second practitioner independently
check original order, dose calculations,
route of administration, and infusion pump
programming. Do not confuse Stadol with
Haldol.

o Explain therapeutic value of medication be-
fore administration to enhance the analgesic
effect.

o Regularly administered doses may be more
effective than prn administration. Analgesic is
more effective if given before pain becomes
severe.

o Coadministration with nonopioid analgesics
may have additive analgesic effects and per-
mit lower opioid doses.

o IM: Administer IM injections deep into well-
developed muscle. Rotate sites of injections.

IV Administration

o DirectIV: Diluent: May give IV undiluted.
Concentration: 1-2 mg/ml. Rate: Admin-
ister over 3—5 min. High Alert: Rapid ad-
ministration may cause respiratory depres-
sion, hypotension, and cardiac arrest.

o Syringe Compatibility: atropine, chlorpro-
mazine, cimetidine, diphenhydramine, dro-
peridol, fentanyl, hydroxyzine, meperidine,
metoclopramide, midazolam, morphine,
pentazocine, perphenazine, prochlorpera-

zine, promethazine, scopolamine, thiethyl-
perazine.

o Syringe Incompatibility: dimenhydrinate,
pentobarbital.

o Y-Site Compatibility: allopurinol sodium,
amifostine, aztreonam, bivalirudin, cefepime,
cisatracurium, cladribine, dexmedetomidine,
docetaxel, doxorubicin liposome, enalapri-
lat, esmolol, etoposide phosphate, fenoldo-
pam, filgrastim, fludarabine, gemcitabine,
granisetron, labetalol, linezolid, melphalan,
nicardipine, oxaliplatin, paclitaxel, peme-
trexed, piperacillin/tazobactam, propofol,
remifentanil, sargramostim, teniposide, thi-
otepa, vinorelbine.

o Y-Site Incompatibility: amphotericin B
cholesteryl sulfate complex, lansoprazole,
midazolam. Intranasal: Administer 1 spray
in 1 nostril.

Patient/Family Teaching

o Instruct patient on how and when to ask for
pain medication.

o Medication may cause drowsiness or diz-
ziness. Advise patient to call for assistance
when ambulating and to avoid driving or oth-
er activities requiring alertness until response
to the medication is known.

o Encourage patients on bedrest to turn, cough,
and deep-breathe every 2 hr to prevent at-
electasis.

o Instruct patient to change positions slowly to
minimize orthostatic hypotension.

o Caution patient to avoid concurrent use of al-
cohol or other CNS depressants with this
medication.

o Advise patient that good oral hygiene, fre-
quent mouth rinses, and sugarless gum or
candy may decrease dry mouth.

o Intranasal: Instruct patient on proper use of
nasal spray. See package insert for detailed
instructions. Instruct patient to replace pro-
tective clip and clear cover after use and to
store the unit in the child resistant container.
Caution patient that medication should not be
used by anyone other than the person for
whom it was prescribed. Excess medication
should be disposed of as soon as it is no long-
er needed. To dispose of, unscrew cap, rinse
bottle and pump with water, and dispose of in
waste can.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o If2-mg dose is prescribed, administer addi- ~ Evaluation/Desired Outcomes

tional spray in other nostril. May cause diz- o Decrease in severity of pain without a signifi-
ziness and dysphoria. Patient should remain cant alteration in level of consciousness or
recumbent after administration of 2-mg dose respiratory status.

until response to medication is known.



Copyright © 2008 by F.A. Davis

cabergoline 253

cabergoline (ka-ber-goe-leen)
Dostinex

Classification
Therapeutic: antihyperprolactinemics
Pharmacologic: dopamine agonists

Pregnancy Category C

Indications

Treatment of hyperprolactinemia (idiopathic or
pituitary in origin). Unlabeled uses: Adjunc-
tive treatment of Parkinson’s disease.

Action

Inhibits secretion of prolactin by acting as a
dopamine agonist. In Parkinson’s, dopamine
agonists directly stimulate neural dopamine re-
ceptors. Therapeutic Effects: Decreased sec-
retion of prolactin in hyperprolactinemia. Re-
duced involuntary movements associated with
Parkinson’s disease.

Pharmacokinetics

Absorption: Well absorbed but undergoes ex-
tensive first-pass hepatic metabolism.
Distribution: Widely distributed; concentrates
in pituitary.

Metabolism and Excretion: Extensively me-
tabolized by the liver; <4% excreted unchanged
in urine.

Protein Binding: 40—42%.

Half-life: 63-69 hr.

TIME/ACTION PROFILE (effect on serum
prolactin levels)

ROUTE ONSET
PO unknown

PEAK
2-3 hrs

DURATION

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to caber-
goline or ergot alkaloids; Uncontrolled hyper-
tension; Coadministration with potent inhibitors
of CYP3A4 (protease inhibitors, azole anti-
fungals, clarithromycin, and telithromycin;
OB, Lactation: Has been associated with hyper-
tension, stroke, and seizures. Not to be used for
suppression of physiologic lactation.

Use Cautiously in: Hepatic impairment; Lacta-
tion: Will interfere with breast milk production;
Pedi: Safety not established.

Adverse Reactions/Side Effects

CNS: dizziness, headache, depression, drowsi-
ness, fatigue, nervousness, vertigo, weakness.
EENT: abnormal vision. CV: postural hypoten-
sion, hot flashes. GI: constipation, nausea,
abdominal pain, dyspepsia, vomiting. GU: dys-
menorrhea. Endo: breast pain. Neuro: pares-
thesia.

Interactions

Drug-Drug: Increased risk of hypotension with
antihypertensives. May increase the effects of
sibutramine, SSRIs, and other serotonin
agonists (induces serotonin syndrome). Effec-
tiveness may be decreased by phenothiazines,
butyrophenones (haloperidol), thioxan-
thenes, or metoclopramide (avoid concur-
rentuse).

Route/Dosage

PO (Adults): 0.25 mg twice weekly; may be in-
creased at 4-wk intervals up to 1 mg twice week-
ly.

Availability

Tablets: 0.5 mg.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure before and frequent-
ly during initial therapy. Initial doses >1 mg
may cause orthostatic hypotension. Use with
caution when administering concurrently
with other medications that lower blood pres-
sure. Supervise ambulation and transfer dur-
ing initial dosing to prevent injury from hypo-
tension.

o Parkinson’s Disease: Assess symptoms
(restlessness or desire to keep moving, rigid-
ity, tremors, pill rolling, masklike face, shuf-
fling gait, muscle spasms, twisting motions,
difficulty speaking or swallowing, loss of bal-
ance control) before and throughout therapy.

o Lab Test Considerations: Serum prolac-
tin concentrations should be measured
monthly until normalized (<20 mcg/liter in
women and <15 mcg/liter in men).

Potential Nursing Diagnoses

Risk for injury (Side Effects)

Impaired physical mobility (Indications)
Implementation

o PO: May be taken without regard to food.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching

o Instruct patient to take medication exactly as
directed. If a dose is missed, take as soon as
possible within 1 or 2 days. If not remem-
bered until time of next dose, double dose. If
nausea occurs, discuss with health care pro-
fessional.

e May cause drowsiness and dizziness. Caution
patient to avoid driving and other activities re-
quiring alertness until response to medica-
tion is known.

o Advise patient to change positions slowly to
minimize orthostatic hypotension.

o Caution patient to avoid concurrent use of al-
cohol during the course of therapy.

o Advise women to consult with health care
professional regarding a nonhormonal meth-
od of birth control. Women should contact
health care professional promptly if pregnan-
cyis planned or suspected.

o Instruct patients taking cabergoline for pitu-
itary tumors to inform health care profession-
al immediately if signs of tumor enlargement
occur (blurred vision, sudden headache, se-
vere nausea, and vomiting).

o Emphasize the importance of regular follow-
up exams to determine effectiveness and
monitor side effects.

Evaluation/Desired Outcomes

o Decrease in galactorrhea in patients with hy-
perprolactinemia.

o After anormal serum prolactin level has been
maintained for more than 6 mo, cabergoline
may be discontinued. Serum prolactin levels
should be monitored periodically to deter-
mine necessity of reinstituting cabergoline.

o Decrease in tremor, rigidity, and brady-
kinesia.

o Improvement in balance and gait in patients
with Parkinson’s disease.

CALCITONIN

calcitonin (salmon)
(kal-si-toe-nin)
Miacalcin

calcitonin (rDNA)
Fortical

Classification
Therapeutic: hypocalcemics
Pharmacologic: hormones

Pregnancy Category C

Indications

IM, Subcut Treatment of Paget’s disease of
bone. Adjunctive therapy for hypercalcemia.
IM, Subcut, Intranasal: Management of post-
menopausal 0steoporosis.

Action

Inhibits osteoclastic bone resorption and pro-
motes renal excretion of calcium. Therapeutic
Effects: Decreased rate of bone turnover. Low-
ering of serum calcium.

Pharmacokinetics

Absorption: Completely absorbed from IM and
subcut sites. Rapidly absorbed from nasal mu-
cosa; absorption is 3% compared with parenter-
al administration.

Distribution: Unknown.

Metabolism and Excretion: Rapidly metabo-
lized in kidneys, blood, and tissues.

Half-life: 40—90 min.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
IM, subcuti Unknown 2 hr 6-8 hr
Intranasalf  rapid 31-39 min  Unknown

tEffects on serum calcium,; effects on serum alkaline
phosphates and urinary hydroxyproline in Paget’s disease
may require 6-24 months of continuous treatment
tSerum levels of administered calcitonin

Contraindications/Precautions
Contraindicated in: Hypersensitivity to calci-
tonin, salmon protein, or gelatin diluent (in
some products); OB, Lactation: Use is not rec-
ommended.

Use Cautiously in: Pedi: Safety not established.

Adverse Reactions/Side Effects

CNS: nasal only— headaches. EENT: nasal
only— rhinitis, epistaxis, nasal irritation. GI:
IM, subcut— nausea, vomiting. GU: IM, sub-
cut— urinary frequency. Derm: rashes. Local:
injection site reactions. MS: nasal— arthralgia,
back pain. Misc: allergic reactions including aN-
ApiviAxs, facial flushing, swelling.

Interactions

Drug-Drug: Previous bisphosphonate therapy,
including alendronate, risedronate, etidro-
nate, ibandronate, or pamidronate, may |
response to calcitonin.

Route/Dosage

Postmenopausal osteoporosis
IM, Subcut (Adults): 100 IU every other day.
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Intranasal (Adults): 1 spray (200 IU)/day in
alternating nostrils.

Paget’s disease

IM, Subcut (Adults): 100 IU/day initially, after
titration, maintenance dose is usually 50 IU/day
or every other day.

Hypercalcemia

IM, Subcut (Adults): 4 1U/kg q 12 hr; if ade-
quate response not achieved, may increase dose
after 1-2 days to 8 IU/kg q 12 hr, and if neces-
sary after 2 more days may be increased to 8 IU/
kgq6hr.

Availability

Injection: 200 [U/ml in 2-ml vials. Cost:
$50.89/vial. Nasal spray: 200 IU/actuation in
3.7-ml bottles. Cost: Miacalcin—$112.22/
bottle.

NURSING IMPLICATIONS

Assessment

e Observe patient for signs of hypersensitivity
(skin rash, fever, hives, anaphylaxis, serum
sickness). Keep epinephrine, antihistamines,
and oxygen nearby in the event of a reaction.

o Assess patient for signs of hypocalcemic teta-
ny (nervousness, irritability, paresthesia,
muscle twitching, tetanic spasms, seizures)
during the first several doses of calcitonin.
Parenteral calcium, such as calcium gluco-
nate, should be available in case of this event.

o Intranasal: Assess nasal mucosa, septum,
turbinates, and mucosal blood vessels peri-
odically during therapy. If severe ulceration
occurs, drug should be discontinued.

o Lab Test Considerations: Monitor serum
calcium and alkaline phosphatase periodical-
ly during therapy. Levels should normalize
within a few months of initiation of therapy.

o Urine hydroxyproline (24 hr) may be moni-
tored periodically in patients with Paget’s
disease.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Indications, Side Effects)

Implementation

o In patients with suspected sensitivity to calci-
tonin, skin test should be considered before
starting therapy. Test dose is prepared in a di-
lution of 10 IU/ml by withdrawing 0.05 ml in

atuberculin syringe and filling to 1 ml with

0.9% NaCl for injection. Mix well and discard

0.9 ml. Administer 0.1 ml intradermally on

inner aspect of forearm and observe site for

15 min. More than mild erythema or wheal

constitutes positive response.

Store injection and unopened nasal spray

bottle in refrigerator. Nasal spray bottle in use

can be stored at room temperature.

o IM, Subcut: Inspect injection site for the ap-
pearance of redness, swelling, or pain. Rotate
injection sites. Subcut is the preferred route.
Use IM route if dose exceeds 2 ml in volume.
Use multiple sites to minimize inflammatory
reaction.

Patient/Family Teaching

o Advise patient to take medication exactly as
directed. If dose is missed and medication is
scheduled for twice a day, take only if possi-
ble within 2 hr of correct time. If scheduled
for daily dose, take only if remembered that
day. If scheduled for every other day, take
when remembered and restart alternate day
schedule. If taking 1 dose 3 times weekly
(Mon, Wed, Fri), take missed dose the next
day and set each injection back 1 day; resume
regular schedule the following week. Do not
double doses.

o Instruct patient in the proper method of self-

injection and care and disposal of equipment.

Advise patient to report signs of hypercalce-

mic relapse (deep bone or flank pain, renal

calculi, anorexia, nausea, vomiting, thirst,
lethargy) or allergic response promptly.

o Reassure patient that flushing and warmth
following injection are transient and usually
last about 1 hr.

o Explain that nausea following injection tends
to decrease even with continued therapy.

o Instruct patient to follow low-calcium diet if
recommended by health care professional
(see Appendix L). Women with postmeno-
pausal osteoporosis should adhere to a diet
high in calcium and vitamin D.

o Osteoporosis: Advise patients receiving cal-
citonin for the treatment of osteoporosis that
exercise has been found to arrest and reverse
bone loss. The patient should discuss any ex-
ercise limitations with health care profession-
al before beginning program.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Intranasal: Instruct patient on correct use
of nasal spray. Demonstrate procedure for
use. Before first use, activate pump by hold-
ing upright and depressing white side arms
down toward bottle 5 times until a full spray is
emitted. Following activation, place nozzle
firmly in nostril with head in an upright posi-
tion and depress the pump toward the bottle.
The pump should NOT be primed before each
daily use. Discard bottle 30 days after first
use.

o Advise patient to notify health care profes-
sional if significant nasal irritation occurs.

Evaluation/Desired Outcomes

o Lowered serum calcium levels.

o Decreased bone pain.

o Slowed progression of postmenopausal os-
teoporosis. Significant increases in bone
marrow density may be seen as early as 6
months after initiation of therapy.

calcitriol, See VITAMIN D
COMPOUNDS.

w

CALCIUM SALTS

calcium acetate (25% Ca or
12.6 mEq/g)

(kal-see-um ass-e-tate)
Calphron, PhosLo

calcium carbonate (40% Ca or
20 mEq/g)

(kal-see-um kar-bo-nate)
Alka-Mints, Amitone, «Apo-Cal,
BioCal, Calcarb, Calci-Chew, Cal-
ciday, Calcilac, Galci-Mix, «Cal-
cite, «Calglycine, Cal-Plus, «Cal-
san, Caltrate, Chooz, Dicarbosil,
Equilet, Gencalc, Liqui-Cal, Liquid
Cal-600, Maalox Antacid Caplets,
Mallamint, «Mylanta Lozenges,
Nephro-Calci, «Nu-Cal, 0s-Cal,
Oysco, Oyst-Cal, Oystercal, Ro-
laids Calcium Rich, Surpass, Sur-
pass Extra Strength, Titralac,
Tums, Tums E-X

calcium chloride (27% Ca or
13.6 mEq/g)
(kal-see-um kloh-ride)

calcium citrate (21% Ca or 12
mEq/g) (kal-see-um si-trate)

Cal-Citrate 250, Citrical, Gitrical
Liquitab

calcium gluconate (9% Ca or
4.5 mEq/g)

(kal-see-um gloo-koh-nate)
Kalcinate

calcium lactate (13% Ca or 6.5
mEq/g) (kal-see-um lak-tate)
Cal-Lac

tricalcium phosphate (39% Ca
or 19.5 mEq/g)
Posture

Classification
Therapeutic: mineral and electrolyte re-
placements/supplements

Pregnancy Category C (calcium acetate,
calcium chloride, calcium gluconate in-
jections), UK (calcium carbonate, calci-
um citrate, calcium lactate, tricalcium
phosphate)

Indications

PO, IV: Treatment and prevention of hypocalce-
mia. PO: Adjunct in the prevention of post-
menopausal osteoporosis. IV: Emergency treat-
ment of hyperkalemia and hypermagnesemia
and adjunct in cardiac arrest or calcium chan-
nel blocking agent toxicity (calcium chloride,
calcium gluconate). Calcium carbonate: May
be used as an antacid. Calcium acetate: Con-
trol of hyperphosphatemia in end-stage renal
disease.

Action

Essential for nervous, muscular, and skeletal
systems. Maintain cell membrane and capillary
permeability. Act as an activator in the transmis-
sion of nerve impulses and contraction of cardi-
ac, skeletal, and smooth muscle. Essential for
bone formation and blood coagulation. Thera-
peutic Effects: Replacement of calcium in defi-
ciency states. Control of hyperphosphatemia in
end-stage renal disease without promoting alu-
minum absorption (calcium acetate).



Copyright © 2008 by F.A. Davis

CALCIUM SALTS 257

Pharmacokinetics

Absorption: Absorption from the GI tract re-
quires vitamin D. IV administration results in
complete bioavailability.

Distribution: Readily enters extracellular
fluid. Crosses the placenta and enters breast
milk.

Metabolism and Excretion: Excreted mostly
in the feces; 20% eliminated by the kidneys.
Half-life: Unknown.

TIME/ACTION PROFILE (effects on serum
calcium)

ROUTE ONSET PEAK DURATION
PO unknown unknown unknown
v immediate immediate ~ 0.5-2 hr

Contraindications/Precautions
Contraindicated in: Hypercalcemia; Renal
calculi; Ventricular fibrillation.

Use Cautiously in: Patients receiving digitalis
glycosides; Severe respiratory insufficiency; Re-
nal disease; Cardiac disease.

Adverse Reactions/Side Effects

CNS: syncope (IV only), tingling. CV: CARDIAC AR-
REST (IV only), arrhythmias, bradycardia. GI:
constipation, nausea, vomiting. GU: calculi, hy-
percalciuria. Local: phlebitis (1v oNLY).

Interactions

Drug-Drug: Hypercalcemia increases the risk
of digoxin toxicity. Chronic use with antacids
in renal insufficiency may lead to milk-alkali
syndrome. Ingestion by mouth decreases the ab-
sorption of orally administered tetracyclines,
fluoroquinolones, phenytoin, and iron
salts. Excessive amounts may decrease the ef-
fects of calcium channel blockers. Decreases
absorption of etidronate and risedronate
(do not take within 2 hr of calcium supple-
ments). May decrease the effectiveness of aten-
olol. Concurrent use with diuretics (thia-
zide) may result in hypercalcemia. May
decrease the ability of sodium polystyrene
sulfonate to decrease serum potassium.
Drug-Food: Cereals, spinach, or rhubarb
may decrease the absorption of calcium supple-
ments. Calcium acetate should not be given con-
currently with other calcium supplements.

Route/Dosage
Doses are expressed in mg, g, or mEq of
calcium.

PO (Adults): Prevention of hypocalcemia,
treatment of depletion, osteoporosis—1-2 g/
day. Antacid—0.5-1.5 gas needed (calcium
carbonate only) . Hyperphosphatemia in end-
stage renal disease (calcium acetate only)—
Amount necessary to control serum phosphate
and calcium.

PO (Children): Supplementation—45—65
mg/kg/day.

PO (Infants): Neonatal hypocalcemia—>50—
150 mg/kg (not to exceed 1 g).

IV (Adults): Emergency treatment of hypo-
calcemia, cardiac standstill—7-14 mEq. Hy-
pocalcemic tetany—4.5—16 mEq; repeat until
symptoms are controlled. Hyperkalemia with
cardiac toxicity—2.25—14 mEq; may repeat in
1-2 min. Hypermagnesemia—7 mEq.

IV (Children): Emergency treatment of hy-
pocalcemia—1-7 mEq. Hypocalcemic teta-
ny—0.5-0.7 mEq/kg 3—4 times daily.

IV (Infants): Emergency treatment of hypo-
calcemia—<1 mEq. Hypocalcemic tetany—
2.4 mEq/kg/day in divided doses.

Availability (generic available)

Calcium Acetate

Tablets: 250 mg (65 mg Ca)*™, 667 mg (169
mg Ca)°™, 668 mg (169 mg Ca)°™, 1 g (250 mg
Ca)°', Capsules: 500 mg (125 mg Ca)°™.

Calcium Carbonate

Tablets: 500 mg (200 mg Ca)°™, 600 mg (240
mg Ca) ", 650 mg (260 mg Ca)°™, 667 mg
(266.8 mg Ca)"™, 1 g (400 mg Ca)*™, 1.25 g
(500 mg Ca)°™, 1.5 g (600 mg Ca)*. Chewa-
ble tablets: 350 mg (300 mg Ca)°™, 420 mg
(168 mg Ca)°™, 450 mg”, 500 mg (200 mg
Ca)°', 750 mg (300 mg Ca)*™, 1 g (400 mg
Ca)’™, 1.25 g (500 mg Ca)°". Gum tablets:
300 mg"™, 450 mg*™, 500 mg (200 mg Ca)“*.
Capsules: 1.25 g (500 mg Ca)". Lozenges:
600 mg (240 mg Ca)°™. Oral suspension:
1.25 ¢ (500 mg Ca)/5 ml. Powder: 6.5 g
(2400 mg Ca)/packet’™.

Calcium Chloride
Injection: 10% (1.36 mEq/ml).

Calcium Citrate
Tablets: 250 mg™.

Calcium Gluconate

Tablets: 500 mg (45 mg Ca)*™, 650 mg (58.5
mg €)™, 975 mg (87.75 mg Ca)”™, 1 g (90 mg
Ca)°". Injection: 10% (0.45 mEq/ml).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Calcium Lactate
Tablets: 325 mg (42.45 mg Ca) ™, 500 mg’™,
650 mg (84.5 mg Ca)°™.

NURSING IMPLICATIONS

Assessment

e Calcium Supplement/Replacement: Ob-
serve patient closely for symptoms of hypo-
calcemia (paresthesia, muscle twitching, la-
ryngospasm, colic, cardiac arrhythmias,
Chvostek’s or Trousseau’s sign) . Notify physi-
cian or other health care professional if these
occur. Protect symptomatic patients by ele-
vating and padding siderails and keeping bed
in low position.

o Monitor blood pressure, pulse, and ECG fre-
quently throughout parenteral therapy. May
cause vasodilation with resulting hypoten-
sion, bradycardia, arrhythmias, and cardiac
arrest. Transient increases in blood pressure
may occur during IV administration, espe-
cially in geriatric patients or in patients with
hypertension.

o Assess IVsite for patency. Extravasation may
cause cellulitis, necrosis, and sloughing.

o Monitor patient on digitalis glycosides for
signs of toxicity.

o Antacid: When used as an antacid, assess for
heartburn, indigestion, and abdominal pain.
Inspect abdomen; auscultate bowel sounds.

o Lab Test Considerations: Monitor serum
calcium or ionized calcium chloride, sodium,
potassium, magnesium, albumin, and para-
thyroid hormone (PTH) concentrations be-
fore and periodically during therapy for treat-
ment of hypocalcemia.

o May cause decreased serum phosphate con-
centrations with excessive and prolonged
use. When used to treat hyperphosphatemia
in renal failure patients, monitor phosphate
levels.

o Toxicity and Qverdose: Assess patient for
nausea, vomiting, anorexia, thirst, severe
constipation, paralytic ileus, and bradycar-
dia. Contact physician or other health care
professional immediately if these signs of hy-
percalcemia occur.

Potential Nursing Diagnoses

Imbalanced nutrition: less than body require-
ments (Indications)

Risk for injury, related to osteoporosis or elec-
trolyte imbalance (Indications)

Implementation

High Alert: Errors with IV calcium gluco-
nate and chloride have occurred secondary
to confusion over which salt is ordered. Clari-
fy incomplete orders. Confusion has oc-
curred with milligram doses of calcium chlo-
ride and calcium gluconate, which are not
equal. Chloride and gluconate forms are
routinely available on most hospital crash
carts; physician should specify form of calci-
um desired. Doses should be expressed in
mEq.

Do not confuse Os-Cal (calcium carbonate)
with Asacol (mesalamine).

In arrest situations, the use of calcium chlo-
ride is now limited to patients with hyperkale-
mia, hypocalcemia, and calcium channel
blocker toxicity.

PO: Administer calcium carbonate or phos-
phate 1-1.5 hr after meals and at bedtime.
Chewable tablets should be well chewed be-
fore swallowing. Dissolve effervescent tablets
in glass of water. Follow oral doses with a full
glass of water, except when using calcium
carbonate as a phosphate binder in renal di-
alysis. Administer on an empty stomach be-
fore meals to optimize effectiveness in pa-
tients with hyperphosphatemia.

IM: IM administration of calcium salts can
cause severe necrosis and tissue sloughing.
Do not administer IM.

IV Administration

IV: IV solution should be warmed to body
temperature and given through a small-bore
needle in a large vein to minimize phlebitis.
Do not administer through a scalp vein. May
cause cutaneous burning sensation, periph-
eral vasodilation, and drop in blood pres-
sure. Patient should remain recumbent for
30—60 min after IV administration.
Ifinfiltration occurs, discontinue IV. May be
treated with application of heat, elevation,
and local infiltration of normal saline, 1%
procaine HCl, or hyaluronidase.

High Alert: Administer slowly. High concen-
trations may cause cardiac arrest. Rapid ad-
ministration may cause tingling, sensation of
warmth, and a metallic taste. Halt infusion if
these symptoms occur, and resume infusion
ata slower rate when they subside.

Do not administer solutions that are not clear
or that contain a precipitate.
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Calcium Chloride
IV Administration

o Direct IV: May be administered undiluted by
IV push. Intermittent/Continuous Infu-
sion: May be diluted with D5W, D10W, 0.9%
NaCl, D5/0.25% NaCl, D5/0.45% NaCl, D5/
0.9% NaCl, or D5/LR. Rate: Maximum rate
for adults is 0.7—1.4 mEg/min (0.5—1 ml of
10% solution); for children, 0.5 ml/min.

o Syringe Compatibility: milrinone.

o Y-Site Compatibility: amiodarone, dobuta-
mine, doxapram, epinephrine, esmolol, in-
amrinone, milrinone, morphine, nitroprus-
side, paclitaxel.

o Y-Site Incompatibility: amphotericin B
cholesteryl sulfate, propofol, sodium bicar-
bonate.

Calcium Gluconate
IV Administration

o Direct IV: Administer slowly by direct IV
push. Rate: Maximum administration rate
for adults is 1.5—2 ml/min.

o Continuous Infusion: May be further dilut-
ed in 1000 ml of D5W, D10W, D20W, D5/
0.9% NaCl, 0.9% NaCl, D5/LR, or LR. Rate:
Administer at a rate not to exceed 200 mg/
min over 12—24 hr.

o Syringe Incompatibility: metoclopramide.

o Y-Site Compatibility: aldesleukin, allopuri-

nol, amifostine, amiodarone, aztreonam, bi-

valirudin, cefazolin, cefepime, ciprofloxacin,
cisatracurium, cladribine, dexmedetomidate,
dobutamine, docetaxel, doxapram, doxoru-
bicin liposome, enalaprilat, epinephrine, eto-
poside, famotidine, fenoldopam, filgrastim,
gemcitabine, granisetron, labetalol, linezolid,
melphalan, midazolam, milrinone, piperacil-
lin/tazobactam, potassium chloride, pro-
chlorperazine edisylate, propofol, remifen-
tanil, sargramostim, tacrolimus, teniposide,

thiotepa, tolazoline, vinorelbine, vitamin B

complex with C.

Y-Site Incompatibility: amphotericin B

cholesteryl sulfate, fluconazole, indome-

thacin.

Patient/Family Teaching

o Instruct patient not to take enteric-coated
tablets within 1 hr of calcium carbonate; this
will result in premature dissolution of the
tablets.

o Do notadminister concurrently with foods
containing large amounts of oxalic acid
(spinach, rhubarb), phytic acid (brans, cere-
als), or phosphorus (milk or dairy prod-
ucts). Administration with milk products may
lead to milk-alkali syndrome (nausea, vomit-
ing, confusion, headache). Do not take within
1-2 hr of other medications if possible.

o Instruct patients on a regular schedule to take
missed doses as soon as possible, then go
back to regular schedule.

o Advise patient that calcium carbonate may
cause constipation. Review methods of pre-
venting constipation (increasing bulk in diet,
increasing fluid intake, increasing mobility)
and using laxatives. Severe constipation may
indicate toxicity.

o Advise patient to avoid excessive use of tobac-
co or beverages containing alcohol or caf-
feine.

e Calcium Supplement: Encourage patients
to maintain a diet adequate in vitamin D (see
Appendix L).

o Osteoporosis: Advise patients that exercise
has been found to arrest and reverse bone
loss. Patient should discuss any exercise limi-
tations with health care professional before
beginning program.

Evaluation/Desired Outcomes

o Increase in serum calcium levels.

e Decrease in the signs and symptoms of hypo-
calcemia.

o Resolution of indigestion.

o Control of hyperphosphatemia in patients
with renal failure (calcium acetate only).

candesartan, See ANGIOTENSIN II
RECEPTOR ANTAGONISTS.

SR HIGH ALERT

capecitahine
(kap-pe-site-a-been)
Xeloda

Classification

Therapeutic: antineoplastics
Pharmacologic: antimetabolites

Pregnancy Category D

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications

Metastatic colorectal cancer. Adjuvant treat-
ment for Dukes’ C colon cancer following pri-
mary resection. Metastatic breast cancer that
has worsened despite prior therapy with anthra-
cycline (daunorubicin, doxorubicin, idarubi-
cin) (to be used in combination with docetax-
el). Metastatic breast cancer that is resistant to
both paclitaxel and an anthracycline (daunoru-
bicin, doxorubicin, idarubicin) or is resistant to
paclitaxel and further anthracycline therapy is
contraindicated.

Action

Converted in tissue to 5-fluorouracil (5-FU),
which inhibits DNA and RNA synthesis by pre-
venting thymidine production. The enzyme re-
sponsible for the final step in the conversion to
5-FU may be found in higher concentrations in
some tumors. Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant
ones.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Unknown.

Metabolism and Excretion: Metabolized
mostly in tissue and by the liver; inactive metab-
olites are excreted primarily in urine.
Half-life: 45 min.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION
PO unknownf 1.5 hr unknown
(2 hr for
5-FU)%

‘Onset of antineoplastic effect is 6 wk
$Peak 5-FU levels occur at 2 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to capec-
itabine or 5-FU; Dihydropyrimidine dehydroge-
nase deficiency (enzyme metabolizes 5-FU to
nontoxic compounds); Severe renal impair-
ment (CCr <30 ml/min); OB: Potential for fetal
harm or death; Lactation: Potential for serious
adverse effects in nursing infants.

Use Cautiously in: Mild-moderate renal im-
pairment (decrease starting dose to 75% in pa-
tients with CCr 30—50 ml/min); Hepatic dys-
function; Coronary artery disease; Pedi: Safety
not established; Geri: Increased risk of severe
diarrhea in patients >80 yr.

Adverse Reactions/Side Effects

CNS: fatigue, headache, dizziness, insomnia.
EENT: eye irritation, epistaxis, rhinorrhea. CV:
edema, chest pain. GI: DIARRHEA, NECROTIZING ENTER-
ocoLtis, abdominal pain, anorexia, constipation,
dysgeusia, hyperbilirubinemia, nausea, stomati-
tis, vomiting, dyspepsia, xerostomia. Derm:
dermatitis, hand-and-foot syndrome, nail disor-
der, alopecia, erythema, rashes. F and E: dehy-
dration. Hemat: anemia, leukopenia, thrombo-
cytopenia. MS: arthralgia, myalgia. Neuro:
peripheral neuropathy. Resp: cough, dyspnea.
Misc: fever.

Interactions

Drug-Drug: May | risk of bleeding with war-
farin (frequent monitoring of PT/INR recom-
mended). Toxicity T by concurrent leucovo-
rin. Antacids may 1 absorption. May 1
blood levels and risk of toxicity from phenytoin
(may need to decrease phenytoin dose).
Drug-Food: Food 1 absorption, although ca-
pecitabine should be given within 30 min after a
meal.

Route/Dosage

PO (Adults): 1250 mg/m* twice daily for 14
days, followed by 7-day rest period; given as 3-
wk cycles.

Renal Impairment
PO (Adults CCr 30-50 ml/min): Decrease in-
itial dose to 75% of usual.

Availability
Tablets: 150 mg, 500 mg.

NURSING IMPLICATIONS

Assessment

o Assess mucous membranes, number and
consistency of stools, and frequency of vomit-
ing. Assess for signs of infection (fever, chills,
sore throat, cough, hoarseness, pain in lower
back or side, difficult or painful urination).
Assess for bleeding (bleeding gums; bruising;
petechiae; and guaiac-test stools, urine, and
emesis). Avoid IM injections and taking rectal
temperatures. Apply pressure to venipunc-
ture sites for 10 min. Anemia may occur.
Monitor for increased fatigue, dyspnea, and
orthostatic hypotension.

o High Alert: Notify physician if symptoms of
toxicity (stomatitis, uncontrollable vomiting,
diarrhea, fever) occur; drug may need to be
discontinued or dose decreased. Patients
with severe diarrhea should be monitored
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carefully and given fluid and electrolyte re-
placement if they become dehydrated.

o Assess patient for hand-and-foot syndrome.
Symptoms include numbness, dysesthesia or
paresthesia, tingling, painless or painful
swelling, erythema, desquamation, blistering,
and severe pain.

o Lab Test Considerations: Monitor hepat-
ic (serum alkaline phosphatase, AST, ALT,
and bilirubin), renal, and hematologic (he-
matocrit, hemoglobin, leukocyte, platelet
count) function before and periodically dur-
ing therapy. May cause leukopenia, anemia,
and thrombocytopenia. Leukopenia may re-
quire discontinuation of therapy. Therapy
should be interrupted if serum bilirubin 1
to 1.5 times normal or greater; may be rein-
stituted after bilirubin returns to normal.

o Lab Test Considerations: High Alert:
Monitor PT or INR frequently in patients re-
ceiving warfarin and capecitabine to adjust
warfarin dose. May cause 1 bleeding within
afew days of initiation of therapy to 1 mo fol-
lowing discontinuation of therapy. Risk is
greater in patients over 60 years.

Potential Nursing Diagnoses

Risk for infection (Side Effects)

Imbalanced nutrition: less than body require-
ments (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order and
dose calculations. Do not confuse capecita-
bine (Xeloda) with orlistat (Xenical).

o Dose modifications are based on degree of
toxicity encountered. Once a dose has been
reduced because of toxicity, it should not be
increased at a later time. See manufacturer’s
recommendations.

o PO: Administer every 12 hr for 2 wk, fol-
lowed by a 1-wk rest period. Tablets should
be taken with water within 30 min after a
meal.

Patient/Family Teaching
o Instruct patient to take medication every 12
hr with water within 30 min after a meal.

Missed doses should be omitted; continue
regular schedule. Do not double dose.
Inform patient of the most common side ef-
fects. Instruct patient to notify health care
provider immediately if any of the following
occur: diarrhea (>4 bowel movements in a
day or any diarrhea at night),, vomiting (more
than once in 24 hr), nausea (loss of appetite
and significant decrease in daily food intake),
stomatitis (pain, redness, swelling, or sore in
mouth), hand-and-foot syndrome (pain,
swelling, or redness of hands and/or feet),
fever or infection (temperature of >100.5° F
or other signs of infection).

Instruct patient to notify health care profes-
sional if he or she is taking folic acid.

Instruct patient to notify health care profes-
sional if fever; chills; sore throat; signs of in-
fection; yellowing of skin or eyes; abdominal
pain; joint or flank pain; swelling of feet or
legs; bleeding gums; bruising; petechiae; or
blood in urine, stool, or emesis occurs. Cau-
tion patient to avoid crowds and persons with
known infections. Instruct patient to use soft
toothbrush and electric razor. Patients
should be cautioned not to drink alcoholic
beverages or take products containing aspi-
rin or NSAIDs.

Advise patient to rinse mouth with clear water
after eating and drinking and to avoid flossing
to minimize stomatitis. Viscous lidocaine may
be used if mouth pain interferes with eating.
Stomatitis pain may require treatment with
opioid analgesics.

Review with patient the need for contracep-
tion during therapy.

Emphasize the importance of routine follow-
up lab tests to monitor progress and to check
for side effects.

Evaluation/Desired Qutcomes

Tumor regression.

capsaicin (kap-say-sin)
+Axsam, Capsin, Capzasin-P, Do-
lorac, No Pain-HP, Pain Doctor,
Pain-X, R-Gel, RideaePaineHP,
Zostrix, Zostrix-HP

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification NURSING IMPLICATIONS
Therapeutic: nonopioid analgesics Assessment
(topical)

Pregnancy Category UK

Indications

Temporary management of pain due to rheuma-
toid arthritis and osteoarthritis. Treatment of
pain associated with postherpetic neuralgia or
diabetic neuropathy. Unlabeled uses: Treat-
ment of postmastectomy pain syndrome. Treat-
ment of complex regional pain syndrome.

Action

May deplete and prevent the reaccumulation of
achemical (substance P) responsible for trans-
mitting painful impulses from peripheral sites to
the CNS. Therapeutic Effects: Relief of dis-
comfort associated with painful peripheral syn-
dromes.

Pharmacokinetics

Absorption: Unknown.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

topical 1-2 wk 2-4 wkt unknown

‘+May take up to 6 wk for head and neck neuralgias

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cap-
saicin or hot peppers; Not for use near eyes or
on open or broken skin.

Use Cautiously in: OB, Lactation, Pedi: Safety
not established for pregnant women, breast-
feeding infants, or children <2 yr.

Adverse Reactions/Side Effects

Resp: cough. Derm: transient burning.
Interactions

Drug-Drug: None significant.
Route/Dosage

Topical (Adults and Children >2 yr): Apply
to affected areas 3—4 times daily.
Availahility

Cream: 0.025%™, 0.075%™. Gel: 0.05%°".
Lotion: 0.025%". Roll-on: 0.075%". In
combination with: methyl salicylate
(Ziks"™). See Appendix B.

o Assess pain intensity and location before and
periodically throughout therapy.

Potential Nursing Diagnoses
Chronic pain (Indications)
Noncompliance (Patient/Family Teaching)

Implementation

o Topical: Apply to affected area not more
than 3—4 times daily. Avoid getting medica-
tion into eyes or on broken or irritated skin.
Do not bandage tightly.

o Topical lidocaine may be applied during the
first 1-2 wk of treatment to reduce initial dis-
comfort.

Patient/Family Teaching

o Instruct patient on the correct method for ap-
plication of capsaicin. Rub cream into affect-
ed areawell so that little or no cream is left on
the surface. Gloves should be worn during
application or hands should be washed im-
mediately after application. If application is to
hands for arthritis, do not wash hands for at
least 30 min after application.

o Advise patient to apply missed doses as soon
as possible unless almost time for next dose.
Pain relief lasts only as long as capsaicin is
used regularly.

o Advise patient that transient burning may oc-
cur with application, especially if applied few-
er than 3—4 times daily. Burning usually dis-
appears after the first few days but may
continue for 2—4 wk or longer. Burning is in-
creased by heat, sweating, bathing in warm
water, humidity, and clothing. Burning usual-
ly decreases in frequency and intensity the
longer capsaicin is used. Decreasing number
of daily doses will not lessen burning but may
decrease amount of pain relief and may pro-
long period of burning.

o Caution patient to flush area with water if cap-
saicin gets into eyes and to wash with warm,
but not hot, soapy water if capsaicin gets on
other sensitive areas of the body.

o Instruct patient with herpes zoster (shingles)
not to apply capsaicin cream until lesions
have healed completely.

o Advise patient to discontinue use and notify
health care professional if pain persists long-
er than 1 month, worsens, or if signs of infec-
tion are present.
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Evaluation/Desired Outcomes

o Decrease in discomfort associated with:
Postherpetic neuropathy, Diabetic neuropa-
thy, Rheumatoid arthritis, Osteoarthritis. Pain
relief usually begins within 1-2 wk with ar-
thritis, 2—4 wk with neuralgias, and 4—6 wk
with neuralgias of the head and neck.

captopril, See ANGIOTENSIN-
CONVERTING ENZYME (ACE)
INHIBITORS.

carbamazepine
(kar-ba-maz-e-peen)
+Apo-Carbamazepine, Carbatrol,
Epitol, Equetro, «Novo-Carba-
maz, Tegretol, «Tegretol CR, Teg-
retol-XR, Teril

Classification
Therapeutic: anticonvulsants, mood stabi-
lizers

Pregnancy Category D

Indications

Treatment of tonic-clonic, mixed, and complex-
partial seizures. Management of pain in trigemi-
nal neuralgia or diabetic neuropathy. Equetro
only: Acute mania and mixed mania. Unla-
beled uses: Other forms of neurogenic pain.

Action

Decreases synaptic transmission in the CNS by
affecting sodium channels in neurons. Thera-
peutic Effects: Prevention of seizures. Relief of
pain in trigeminal neuralgia. Decreased mania.

Pharmacokinetics

Absorption: Absorption is slow but complete.
Suspension produces earlier, higher peak and
lower trough levels.

Distribution: Widely distributed. Crosses the
blood-brain barrier. Crosses the placenta rapid-
lyand enters breast milk in high concentrations.
Protein Binding: Carbamazepine—75—
90%; epoxide—50%.

Metabolism and Excretion: Extensively me-
tabolized in the liver by cytochrome P450 3A4 to
active epoxide metabolite; epoxide metabolite
has anticonvulsant and antineuralgic activity.

Half-life: Carbamazapine—single dose—
2565 hr, chronic dosing— Children—38-14
hr; Adults—12-17 hr; epoxide—3429hr.

TIME/ACTION PROFILE (anticonvulsant
activity)

ROUTE ONSET PEAK DURATION

PO up to one 4-5 hri 6-12 hr
month

PO-ER up to one 2-3-12 hri 12 hr
monthf

‘Onset of antineuralgic activity is 8-72 hr
i#Listed for tablets; peak level occurs 1.5 hr after a chronic
dose of suspension

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bone
marrow suppression; Concomitant use or use
within 14 days of MAO inhibitors; OB: Use only
during pregnancy if potential benefits outweigh
risks to the fetus; additional vitamin K during
last weeks of pregnancy has been recommend-
ed; Lactation: Discontinue drug or bottle feed.
Use Cautiously in: Cardiac or hepatic disease;
renal failure (dosing adjustment required for
ClCr <10 ml/min; Increased intraocular pres-
sure; Geri: Older men with prostatic hyperplasia
may be at increased risk for acute urinary reten-
tion or difficulty initiating stream.

Adverse Reactions/Side Effects

CNS: ataxia, drowsiness, fatigue, psychosis, se-
dation, vertigo. EENT: blurred vision, nystag-
mus, corneal opacities. Resp: pneumonitis. CV:
CHF, edema, hypertension, hypotension, syn-
cope. GI: hepatitis, pancreatitis, weight gain.
GU: hesitancy, urinary retention. Derm: photo-
sensitivity, rashes, Stevens-Johnson syndrome,
toxic epidermal necrolysis, urticaria. Endo:
syndrome of inappropriate antidiuretic hor-
mone (SIADH), hyponatremia. Hemat: AGRANU-
LOCYTOSIS, APLASTIC ANEMIA, THROMBOCYTOPENIA, €0Sin-
ophilia, leukopenia. Misc: chills, fever,
lymphadenopathy, elevated liver enzymes, mul-
ti-organ hypersensitivity reactions, hepatic fail-
ure (rare).

Interactions

Drug-Drug: May T metabolism of and there-
fore | levels/effectiveness of corticosteroids,
doxycycline, felbamate, quinidine, warfa-
rin, estrogen-containing contraceptives,
barbiturates, cyclosporine, benzodiaze-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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pines, theophylline, lamotrigine, pheny-
toin, topiramate, valproic acid,
bupropion, and haloperidol. Danazol 1
blood levels (avoid concurrent use if possible).
Concurrent use (within 2 wk) of MAQ inhibi-
tors may result in hyperpyrexia, hypertension,
seizures, and death. Verapamil, diltiazem,
propoxyphene, itraconazole, ketocona-
zole, erythromycin, clarithromycin, SSRIs,
antidepressants, or cimetidine may inhibit
the hepatic metabolism or carbamazepine and

1 levels; may cause toxicity. Enzyme inducers
such as rifampin, phenobarbital,
phenytoin, primidone, and methosuximide
may | serum concentration of carbamazepine.
May 1 risk of hepatotoxicity from isoniazid.
Felbamate |, carbamazepine levels but |
levels of active metabolite. May |, effectiveness
and 7 risk of toxicity from acetaminophen.
May 1 risk of CNS toxicity from lithium. May

| duration of action of nondepolarizing
neuromuscular blocking agents.
Drug-Food: Grapefruit juice T serum levels
and oral bioavailability by 40% and therefore
may | effects.

Route/Dosage

PO (Adults): Anticonvulsant—200 mg twice
daily (tablets) or 100 mg 4 times daily (suspen-
sion); increase by 200 mg/day q 7 days until
therapeutic levels are achieved (range is 600—
1200 mg/day in divided doses q 68 hr; not to
exceed 1 g/dayin 12—15-yr-olds. Extended-re-
lease products are given twice daily (XR, CR).
Antineuralgic—100 mg twice daily or 50 mg 4
times daily (suspension); increase by up to 200
mg/day until pain is relieved, then maintenance
dose of 200-1200 mg/day in divided doses (u-
sual range, 400800 mg/day).

PO (Children 6-12 yr): 100 mg twice daily
(tablets) or 50 mg 4 times daily (suspension)
increased by 100 mg weekly until therapeutic
levels are obtained (usual range 400—800 mg/
day; not to exceed 1 g/day). Extended-release
products (XR, CR) are given twice daily.

PO (Children <6 yr): 10—20 mg/kg/day in 2—
3 divided doses; may be increased at weekly in-
tervals until optimal response and therapeutic
levels are acheived. Usual maintenance dose is
250-350 mg/day (not to exceed 35 mg/kg/
day).

Availahility (generic available)
Tablets: 200 mg. Cost: Generic—$25.97/
180. Chewable tablets: 100 mg, %200 mg.
Cost: Generic—100 mg $21.98/180. Exten-

ded-release capsules: 100 mg, 200 mg, 300
mg. Cost: 100 mg $235.66/180, 200 mg
$226.49/180, 300 mg $216.88/180. Exten-
ded-release tablets: 100 mg, 200 mg, 400
mg. Cost: 100 mg $83.93/180, 200 mg
$143.93/180, 400 mg $279.94/180. Oral sus-
pension (citrus/vanilla flavor): 100 mg/5
ml. Cost: Generic—$28.26/450 ml.

NURSING IMPLICATIONS

Assessment

o Seizures: Assess frequency, location, dura-
tion, and characteristics of seizure activity.

o Trigeminal Neuralgia: Assess for facial
pain (location, intensity, duration). Ask pa-
tient to identify stimuli that may precipitate fa-
cial pain (hot or cold foods, bedclothes,
touching face).

o Bipolar Disorder: Assess mental status
(mood, orientation, behavior) and cognitive
abilities before and periodically during
therapy.

o Lab Test Considerations: Monitor CBC,
including platelet count, reticulocyte count,
and serum iron, weekly during the first 2 mo
and yearly thereafter for evidence of poten-
tially fatal blood cell abnormalities. Medica-
tion should be discontinued if bone marrow
depression occurs.

o Liver function tests, urinalysis, and BUN
should be routinely performed. May cause |
AST, ALT, serum alkaline phosphatase, biliru-
bin, BUN, urine protein, and urine glucose
levels.

o Monitor serum ionized calcium levels every 6
mo or if seizure frequency increases. Thyroid
function tests and ionized serum calcium
concentrations may be | ; hypocalcemia de-
creases seizure threshold.

o Monitor ECG and serum electrolytes before
and periodically during therapy. May cause
hyponatremia.

o May occasionally cause T serum cholester-
ol, high-density lipoprotein, and triglyceride
concentrations.

o May cause false-negative pregnancy test re-
sults with tests that determine human chorio-
nic gonadotropin.

o Toxicity and Overdose: Serum blood lev-
els should be routinely monitored during
therapy. Therapeutic levels range from 4—12
mcg/ml.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)
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Chronic pain (Indications)
Disturbed thought process (Indications)

Implementation

Implement seizure precautions as indicated.
PO: Administer medication with food to mini-
mize gastric irritation. May take at bedtime to
reduce daytime sedation. Tablets may be
crushed if patient has difficulty swallowing.
Do not crush or chew extended-release tab-
lets. Extended-release capsules may be
opened and the contents sprinkled on apple-
sauce or other similar foods.

Do not administer suspension simultaneously
with other liquid medications or diluents;
mixture produces an orange rubbery mass.

Patient/Family Teaching

Instruct patient to take carbamazepine
around the clock, as directed. Take missed
doses as soon as possible but not just before
next dose; do not double doses. Notify health
care professional if more than one dose is
missed. Medication should be gradually dis-
continued to prevent seizures.

May cause dizziness or drowsiness. Advise
patients to avoid driving or other activities re-
quiring alertness until response to medica-
tion is known.

Instruct patients that fever, sore throat,
mouth ulcers, easy bruising, petechiae, un-
usual bleeding, abdominal pain, chills, rash,
pale stools, dark urine, or jaundice should be
reported to health care professional immedi-
ately.

Inform patient that coating of Tegretol XR is
not absorbed, but is excreted in feces and
may be visible in stool.

Advise patient not to take alcohol or other
CNS depressants concurrently with this medi-
cation.

Caution patients to use sunscreen and protec-
tive clothing to prevent photosensitivity re-
actions.

Inform patient that frequent mouth rinses,
good oral hygiene, and sugarless gum or can-
dy may help reduce dry mouth. Saliva substi-
tute may be used. Consult dentist if dry mouth
persists >2 wk.

Advise female patients to use a nonhormonal
form of contraception while taking carbam-
azepine.

o Instruct patient to notify health care profes-
sional of medication regimen before treat-
ment or surgery.

o Emphasize the importance of follow-up lab
tests and eye exams to monitor for side
effects.

o Inform patient and family that the Manic-De-
pressive and Depressive Association can offer
support for mania.

o Seizures: Advise patients to carry identifica-
tion describing disease and medication regi-
men at all times.

Evaluation/Desired Outcomes

o Absence or reduction of seizure activity.

o Decrease in trigeminal neuralgia pain. Pa-
tients with trigeminal neuralgia who are pain-
free should be re-evaluated every 3 mo to de-
termine minimum effective dose.

o Decreased mania and depressive symptoms
in Bipolar I disorder.

carbonyl iron, See IRON
SUPPLEMENTS.

SR HIGH ALERT

carhoplatin (kar-boe-pla-tin)
Paraplatin, «Paraplatin-AQ
Classification

Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications

Advanced ovarian carcinoma (with other
agents). Palliative treatment of ovarian carcino-
ma unresponsive to other modalities.

Action

Inhibits DNA synthesis by producing cross-link-
ing of parent DNA strands (cell-cycle phase—
nonspecific) . Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant
ones.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Protein Binding: Platinum is irreversibly
bound to plasma proteins.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Metabolism and Excretion: Excreted mostly
by the kidneys.

Half-life: Carboplatin—2.6-5.9 hr (in-
creased in renal impairment); platinum—>5
days.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET
v unknown

PEAK
21 days

DURATION
28 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity to carbo-
platin, cisplatin, or mannitol; OB: Pregnancy or
lactation.

Use Cautiously in: Hearing loss; Electrolyte
abnormalities; Renal impairment (dose reduc-
tion recommended if creatinine <60 ml/min);
Active infections; Diminished bone marrow re-
serve (dose reduction recommended); Other
chronic debilitating illnesses; Geri: T risk of
thrombocytopenia, consider renal function in
dose determination; Patients with childbearing
potential; Pedi: Safe use in children not estab-
lished.

Adverse Reactions/Side Effects
CNS: weakness. EENT: ototoxicity. GI: abdomi-
nal pain, nausea, vomiting, constipation, diar-
rhea, hepatitis, stomatitis. GU: gonadal suppres-
sion, nephrotoxicity. Derm: alopecia, rash. F
and E: hypocalcemia, hypokalemia, hypomag-
nesemia, hyponatremia. Hemat: ANEMIA, LEUKOPE-
NIA, THROMBOCYTOPENIA. Metab: hyperuricemia.
Neuro: peripheral neuropathy. Misc: hyper-
sensitivity reactions including ANAPHYLACTIC-LIKE RE-
Interactions
Drug-Drug: T nephrotoxicity and ototoxicity
with other nephrotoxic and ototoxic drugs
(aminoglycosides, loop diuretics). T bone
marrow depression with other bone marrow—
depressing drugs or radiation therapy. May
| antibody response to live-virus vaccines
and 7 risk of adverse reactions.

Route/Dosage

Other dosing formulas are used.

IV (Adults): Initial treatment—300 mg/m*
with cyclophosphamide at 4-wk intervals.
Treatment of refractory tumors—360 mg/m?
as a single dose; may be repeated at 4-wk inter-
vals, depending on response.

Renal Impairment

IV (Adults): CCr 41-59 mi/min—initial dose
250 mg/m?; CCr 16—40 ml/min—initial dose
200 mg/m’.

Availability (generic available)
Lyophilized powder for injection: 50-mg
vials, 150-mg vials, 450-mg vials. Aqueous so-
lution for injection: 50 mg/5-ml vial, 150-
mg/15-ml vial, 450-mg/45-ml vial, 600 mg/60-
ml vial.

NURSING IMPLICATIONS

Assessment

o Assess for nausea and vomiting; often occur
612 hr after therapy (1—4 hr for aqueous
solution) and may persist for 24 hr. Prophy-
lactic antiemetics may be used. Adjust diet as
tolerated to maintain fluid and electrolyte bal-
ance and ensure adequate nutritional intake.
May require discontinuation of therapy.

o Assess patients receiving Paraplatin-AQ for
neurotoxicity (paresthesias in a stocking—
glove distribution, areflexia, loss of proprio-
ception and vibratory sensations). Discontin-
ue therapy when symptoms are first observed.
May progress further even after stopping
therapy. May be irreversible.

o Monitor for bone marrow depression. Assess
for bleeding (bleeding gums, bruising, petec-
hiae, guaiac stools, urine, and emesis) and
avoid IM injections and rectal temperatures if
platelet count is low. Apply pressure to veni-
puncture sites for 10 min. Assess for signs of
infection during neutropenia. Anemia may
occur and may be cumulative; transfusions
are frequently required. Monitor for in-
creased fatigue, dyspnea, and orthostatic hy-
potension.

o Monitor for signs of anaphylaxis (rash, urti-
caria, pruritus, facial swelling, wheezing,
tachycardia, hypotension). Discontinue med-
ication immediately and notify physician if
these occur. Epinephrine and resuscitation
equipment should be readily available.

o Audiometry is recommended before initiation
of therapy and subsequent doses. Ototoxicity
manifests as tinnitus and unilateral or bilater-
al hearing loss in high frequencies and be-
comes more frequent and severe with repeat-
ed doses. Ototoxicity is more pronounced in
children.

e Lab Test Considerations: Monitor CBC,
differential, and clotting studies before and
weekly during therapy. For Paraplatin: The
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nadirs of thrombocytopenia and leukopenia
occur after 21 days and recover by 30 days af-
ter a dose. Nadir of granulocyte counts usual-
ly occurs after 21-28 days and recovers by
day 35. Withhold subsequent doses until neu-
trophil count is >2000/mm’ and platelet
countis >100,000/mm’. For Paraplatin-AQ:
The nadirs of thrombocytopenia and leuko-
penia occur between days 18 and 23 and re-
cover by day 39. Anemia also occurs with the
same frequency and timing as thrombocy-
topenia and leukopenia.

o Monitor renal function and serum electro-
lytes before initiation of therapy and before
each course of carboplatin. Nephrotoxicity
with Paraplatin-AQ is camulative and is po-
tentiated by aminoglycoside antibiotics. Mon-
itor serum creatinine, BUN, creatinine clear-
ance, and magnesium, sodium, potassium,
and calcium levels prior to initiating therapy
and before each subsequent dose. May cause

1 BUN and serum creatinine concentrations
and | CCr.May cause | serum potassium,
calcium, magnesium, and sodium concentra-
tions. Renal function must return to normal
before each dose of Paraplatin-AQ is given.

o Monitor hepatic function before and periodi-
cally during therapy. May cause 1 serum bi-
lirubin, alkaline phosphatase, and AST con-
centrations.

o Paraplatin-AQ may cause hyperuricemia,
usually occurring 35 days after therapy. Al-
lopurinol may be used to |, uric acid levels.

o Paraplatin-AQ may cause 1 serum amylase
levels.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order, cal-
culations, and infusion pump settings.

o HighAlert: Do not confuse carboplatin with
cisplatin. Do not confuse Paraplatin (carbo-
platin) with Platinol (cisplatin).

o High Alert: Carboplatin should be adminis-
tered in 2 monitored setting under the super-

vision of a physician experienced in cancer
chemotherapy.
IV Administration

o Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. Discard equipment in
specially designated containers.

o Do notuse aluminum needles or equipment
during preparation or administration; alumi-
num reacts with the drug.

Paraplatin
o Intermittent Infusion: Reconstitute to a
concentration of 10 mg/ml with sterile water
for injection, D5W, or 0.9% NaCl for injec-
tion. Diluent: May be further diluted in
D5W or 0.9% NaCl. Concentration: 0.5
mg/ml. Stable for 8 hr at room temperature.
May also be administered over 24 hr or by di-
viding total dose into 5 consecutive pulse
doses; may decrease nausea and vomiting but
does not decrease nephrotoxicity or ototoxic-
ity. Rate: Administer over 15—60 min.
o Y-Site Compatibility: allopurinol, amifos-
tine, anidlafungin, aztreonam, cefepime, cla-
dribine, doxorubicin liposome, etoposide
phosphate, filgrastim, fludarabine, gemcita-
bine, granisetron, linezolid, melphalan, on-
dansetron, oxaliplatin, paclitaxel, palonose-
tron, pemetrexed, piperacillin/tazobactam,
propofol, sargramostim, teniposide, thiotepa,
topotecan, vinorelbine.
Y-Site Incompatibility: amphotericin B
cholesteryl sulfate complex, lansoprazole.
Paraplatin-AQ
o Hydrate patient with 1-2 liters of fluid infused
over 8—12 hr prior to therapy. Adequate hyd-
ration and urinary output must be maintained
for 24 hr following infusion
o Intermittent Infusion: Diluent: Dilute
Paraplatin-AQ with 2 liters of D5/0.45% NaCl
containing 37.5 g of mannitol. Do not dilute
with D5SW. If diluted solution is not to be used
within 6 hrs, protect solution from light. Do
not refrigerate.

Patient/Family Teaching

o Instruct patient to notify health care profes-
sional promptly if fever; chills; sore throat;
signs of infection; lower back or side pain;
difficult or painful urination; bleeding gums;
bruising; pinpoint red spots on skin; blood in

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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stools, urine, or emesis; increased fatigue,
dyspnea, or orthostatic hypotension occurs.

o Caution patient to avoid crowds and persons
with known infections. Instruct patient to use
soft toothbrush and electric razor and to
avoid falls. Caution patients not to drink alco-
holic beverages or take medication contain-
ing aspirin or NSAIDs because they may pre-
cipitate gastric bleeding.

o Instruct patient to promptly report any

numbness or tingling in extremities or face,

decreased coordination, difficulty with hear-
ing or ringing in the ears, unusual swelling,
or weight gain to health care professional.

Instruct patient not to receive any vaccina-

tions without advice of health care profes-

sional and to avoid contact with persons who
have received oral polio vaccine within the
past several months.

Advise patient of the need for contraception

(if patient is not infertile as a result of surgical

or radiation therapy).

o Instruct patient to inspect oral mucosa for er-
ythema and ulceration. If ulceration occurs,
advise patient to notify health care profes-
sional, rinse mouth with water after eating,
and use sponge brush. Mouth pain may re-
quire treatment with opioids.

o Discuss with patient the possibility of hair
loss. Explore methods of coping.

o Emphasize the need for periodic lab tests to
monitor for side effects.

Evaluation/Desired Outcomes
o Decrease in size or spread of ovarian car-
cinoma.

carisoprodol
kar-i-sop-roe-dole)
oma, Vanadom

Classification

Therapeutic: skeletal muscle relaxants
(centrally acting)

Pregnancy Category UK

Indications

Adjunct to rest and physical therapy in the treat-
ment of muscle spasm associated with acute
painful musculoskeletal conditions.

Action

Skeletal muscle relaxation, probably due to CNS
depression. Therapeutic Effects: Skeletal
muscle relaxation.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Crosses the placenta; high con-
centrations in breast milk.

Metabolism and Excretion: Mostly metabo-
lized by the liver.

Half-life: 8 hr.

TIME/ACTION PROFILE (skeletal muscle
relaxation)

ROUTE ONSET
PO 30 min

PEAK DURATION

46 hr

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cariso-
prodol or to meprobamate; Porphyria or sus-
pected porphyria.

Use Cautiously in: Severe liver or kidney dis-
ease; OB, Lactation, Pedi: Safety not established
for pregnant women, breastfeeding infants, or
children <16 yr; Geri: Poorly tolerated due to
anticholinergic effects. Appears on Beers list.

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness, agitation, ataxia,
depression, headache, insomnia, irritability,
syncope. Resp: asthma attacks. CV: hypoten-
sion, tachycardia. GI: epigastric distress, hicc-
ups, nausea, vomiting. Derm: flushing, rashes.
Hemat: eosinophilia, leukopenia. Misc: ANAPHY-
LACTIC SHOCK, fever, psychological dependence,
severe idiosyncratic reaction.

Interactions

Drug-Drug: Additive CNS depression with oth-
er CNS depressants including alcohol, anti-
histamines, opioid analgesics, and seda-
tive/hypnotics.

Drug-Natural Products: Concomitant use of
kava kava, valerian, skullcap, chamomile,
or hops can increase CNS depression.

Route/Dosage
PO (Adults >16 yrs): 250350 mg 4 times
daily for no >2-3 wks.

Availability (generic available)

Tablets: 250 mg, 350 mg. In combination
with: aspirin (Soma compound) and codeine.
See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess patient for pain, muscle stiffness, and
range of motion before and periodically
throughout therapy.
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o Observe patient for idiosyncratic symptoms
that may appear within minutes or hours of
administration during the first dose. Symp-
toms include extreme weakness, quadriple-
gia, dizziness, ataxia, dysarthria, visual distur-
bances, agitation, euphoria, confusion, and
disorientation. Usually subsides over several
hours.

o Geri: Assess geriatric patients for anticholin-
ergic effects (sedation and weakness).

Potential Nursing Diagnoses
Acute pain (Indications)

Impaired bed mobility (Indications)
Risk for injury (Side Effects)

Implementation

o Do not confuse Soma with Soma Compound.

o Provide safety measures as indicated. Super-
vise ambulation and transfer of patients.

o PO: Administer with food to minimize Gl irri-
tation. Give dose at bedtime.

Patient/Family Teaching

o Instruct patient to take medication as direct-
ed. Missed doses should be taken within 1 hr;
if not, omit and return to regular dosing
schedule. Do not double doses.

e Encourage patient to comply with additional
therapies prescribed for muscle spasm (rest,
physical therapy, heat, etc.).

o May cause dizziness or drowsiness. Advise
patient to avoid driving or other activities re-
quiring alertness until response to drug is
known.

o Instruct patient to change positions slowly to
minimize orthostatic hypotension.

o Advise patient to avoid concurrent use of al-
cohol and other CNS depressants while taking
this medication.

o Instruct patient to notify health care profes-
sional if signs of allergy (rash, hives, swelling
of tongue or lips, dyspnea) or idiosyncratic
reaction occur.

Evaluation/Desired Outcomes

o Decreased musculoskeletal pain and muscle
spasticity.

e Increased range of motion.

w

carmustine (kar-mus-teen)
BCNU, BiCNU, Gliadel

Classification
Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications

Alone or with other treatments (surgery, radia-
tion) in the management of: Brain tumors, Mul-
tiple myeloma, Hodgkin’s disease, Other lym-
phomas.

Action

Inhibits DNA and RNA synthesis (cell-cycle
phase—nonspecific). Therapeutic Effects:
Death of rapidly replicating cells, especially ma-
lignant ones.

Pharmacokinetics

Absorption: Following IV administration, ab-
sorption is complete. Following implantation,
action is primarily local.

Distribution: Highly lipid soluble; readily
penetrates CSF. Enters breast milk.
Metabolism and Excretion: Rapidly metabo-
lized. Some metabolites have antineoplastic ac-
tivity.

Half-life: Biologic—15—30 min; chemical—
5 min.

TIME/ACTION PROFILE (effect on platelet
counts)

ROUTE ONSET
v days

DURATION
6 wk

PEAK
4-5 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Preg-
nancy or lactation.

Use Cautiously in: Infections; Depressed bone
marrow reserve; Geriatric patients (consider
age related decrease in body mass, renal/hepat-
ic/cardiovascular function, concurrent medica-
tions and chronic illnesses) ; Impaired pulmo-
nary, hepatic, or renal function; Other chronic
debilitating illnesses; Patients with childbearing
potential.

Adverse Reactions/Side Effects

Resp: PULMONARY FIBROSIS, pulmonary infiltrates.
GI: hepatotoxicity, nausea, vomiting, anorexia,
diarrhea, esophagitis. GU: renal failure. Derm:
alopecia. Hemat: IEUKOPENIA, THROMBOCYTOPENIA,
anemia. Local: pain at IV site.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Interactions

Drug-Drug: 7 bone marrow depression with
other antineoplastics or radiation therapy.
Smoking 1 risk of pulmonary toxicity. May |
antibody response to live-virus vaccines and
1 risk of adverse reactions. Myelosuppression

maybe T bycimetidine.

Route/Dosage

IV (Adults and Children): 150-200 mg/m?
single dose every 6—8 wk or 75-100 mg/m* day
for 2 days q 6 wk or 40 mg/m?/day for 5 days q 6
wk.

Intracavitary (Adults): Up to 61.6 mg (8 im-
plants) placed in cavity created during surgical
resection of brain tumor.

Availability
Injection: 100-mg vial. Intracavitary wafer:
7.7 mg in packages of 8.

NURSING IMPLICATIONS

Assessment

o Monitor vital signs before and frequently dur-
ing therapy.

o Monitor for bone marrow depression. Assess
for bleeding (bleeding gums, bruising, petec-
hiae, guaiac stools, urine, and emesis) and
avoid IM injections and taking rectal temper-
atures if platelet 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 orthostatic hypotension.

o Assess respiratory status for dyspnea or
cough. Pulmonary toxicity usually occurs af-
ter high cumulative doses or several courses
of therapy but may also occur following 1-2
courses of low doses. Symptoms may be rapid
or gradual in onset; damage may be revers-
ible or irreversible. Delayed pulmonary fibro-
sis may occur years after therapy. Notify phy-
sician promptly if symptoms occur.

o Monitor IV site closely. Carmustine is an irri-
tant. Instruct patient to notify nurse immedi-
ately if discomfort occurs at IV site. Discon-
tinue IV immediately if infiltration occurs. Ice
may be applied to site. May cause hyperpig-
mentation of skin along vein.

o Monitor intake and output, appetite, and nu-
tritional intake. Assess for nausea and vomit-
ing, which occur within 2 hr of administra-
tion and persist for 4—6 hr. Administration of
an antiemetic before and during therapy and
adjusting diet as tolerated may help maintain

fluid and electrolyte balance and nutritional
status.

o Lab Test Considerations: Monitor CBC
with differential and platelet count before and
throughout therapy. The nadir of thrombocy-
topenia occurs in 4-5 wk; the nadir of leuko-
penia in 5-6 wk. Recovery usually occurs in
67 wk but may take 10—12 wk after pro-
longed therapy. Withhold dose and notify
physician if platelet count is <100,000/mm?
or leukocyte count is <4000/mm?’. Anemia is
usually mild.

e Monitor serum bilirubin, AST, ALT, and LDH
before and periodically during therapy. May
cause mild, reversible 7 in AST, alkaline
phosphatase, and bilirubin.

e Monitor BUN, serum creatinine, and uric acid
before and periodically during therapy. Notify
physician if BUN is elevated.

Potential Nursing Diagnoses
Risk for injury (Side Effects)
Disturbed body image (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double-
check single, daily, and course-of-therapy
dose limits; have second practitioner inde-
pendently double-check original order, cal-
culations, and infusion pump settings.

IV Administration

o Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. Discard equipment in
designated containers. Contact with skin may
cause transient hyperpigmentation.

o Intermittent Infusion: Dilute contents of
each 100-mg vial with 3 ml of absolute ethyl
alcohol provided as a diluent. Dilute this so-
lution with 27 ml of sterile water for injection.
Concentration: 3.3 mg/ml. Diluent: May
be further diluted with 500 ml of D5W or
0.9% NaCl in a glass container.

o Solution s clear and colorless. Do not use
vials that contain an oily film, which indicates
decomposition. Reconstituted solution is sta-
ble for 24 hr when refrigerated and protected
from light. Solution contains no preserva-
tives; do not use as a multidose vial.

o [Vlines may be flushed with 5-10 ml of 0.9%
NaCl before and after carmustine infusion to
minimize irritation at the injection site. Rate:
Administer dose over 1-2 hr at rate of <3
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mg/ml/min. Rapid infusion rate may cause
local pain, burning at site, and flushing. Fa-
cial flushing occurs within 2 hr and may per-
sistfor 4 hr.

o Y-Site Compatibility: amifostine, aztreo-
nam, cefepime, etoposide, filgrastim, fludara-
bine, gemcitabine, granisetron, melphalan,
ondansetron, piperacillin/tazobactam, sar-
gramostim, teniposide, thiotepa, vinorelbine.

o Additive Incompatibility: allopurinol, so-
dium bicarbonate.

Patient/Family Teaching

o Instruct patient to notify health care profes-
sional if fever; chills; sore throat; signs of in-
fection; lower back or side pain; difficult or
painful urination; bleeding gums; bruising;
petechiae; or blood in urine, stool, or emesis
occurs. Caution patient to avoid crowds and
persons with known infections. Instruct pa-
tient to use soft toothbrush and electric razor.
Patients should be cautioned not to drink al-
coholic beverages or to take products con-
taining aspirin or NSAIDs.

o Instruct patient to notify health care profes-
sional if shortness of breath or increased
cough occurs. Encourage patient not to
smoke, because smokers are at greater risk
for pulmonary toxicity.

o Instruct patient to inspect oral mucosa for

redness and ulceration. If mouth sores occur,

advise patient to use sponge brush and rinse
mouth with water after eating and drinking.

Stomatitis may require treatment with opioid

analgesics.

Discuss with patient the possibility of hair

loss. Explore coping strategies.

Advise patient of the need for contraception.

Instruct patient not to receive any vaccina-

tions without advice of health care profes-

sional.

o Emphasize need for periodic lab tests to mon-
itor for side effects.

Evaluation/Desired Outcomes

e Decrease in size and spread of tumor.

o Improvement in hematologic parameters in
nonsolid cancers.

|
carvedilol (kar-ve-dil-ole)
Coreg, Coreg CR

Classification
Therapeutic: antihypertensives
Pharmacologic: beta blockers

Pregnancy Category C

Indications

Hypertension. CHF (ischemic or cardiomyo-
pathic) with digoxin, diuretics, and ACE inhibi-
tors. Left ventricular dysfunction after myocar-
dial infarction.

Action

Blocks stimulation of beta, (myocardial) and
beta, (pulmonary, vascular, and uterine)-ad-
renergic receptor sites. Also has alpha, blocking
activity, which may result in orthostatic hypoten-
sion. Therapeutic Effects: Decreased heart
rate and blood pressure. Improved cardiac out-
put, slowing of the progression of CHF and de-
creased risk of death.

Pharmacokinetics

Absorption: Well absorbed but rapidly under-
goes extensive first-pass hepatic metabolism,
resulting in 25—35% bioavailability. Food slows
absorption.

Distribution: Unknown.

Protein Binding: 98%.

Metabolism and Excretion: Extensively me-
tabolized, excreted in feces via bile, <2% ex-
creted unchanged in urine.

Half-life: 7-10 hr.

TIME/ACTION PROFILE (cardiovascular
effects)

ROUTE ONSET PEAK DURATION
PO within 1 hr  1-2 hr 12 hr
PO-CR unknown 5 hr 24 hr

Contraindications/Precautions
Contraindicated in: Pulmonary edema; Car-
diogenic shock; Bradycardia, heart block, or
sick sinus syndrome (unless a pacemaker is in
place); Uncompensated CHF requiring IV ino-
tropic agents (wean before starting carvedilol);
Severe hepatic impairment; Asthma or other
bronchospastic disorders.

Use Cautiously in: CHF (condition may deteri-
orate during initial therapy); Renal impairment;
Hepatic impairment; Diabetes mellitus (may
mask signs of hypoglycemia); Thyrotoxicosis
(may mask symptoms); Peripheral vascular dis-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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ease; History of severe allergic reactions (inten-
sity of reactions may be increased); OB: Crosses
placenta and may cause fetal/neonatal brady-
cardia, hypotension, hypoglycemia, or respira-
tory depression; Lactation, Pedi: Safety not es-
tablished; Geri: Increased sensitivity to beta
blockers; initial dosage reduction recom-
mended.

Adverse Reactions/Side Effects

CNS: dizziness, fatigue, weakness, anxiety, de-
pression, drowsiness, insomnia, memory loss,
mental status changes, nervousness, night-
mares. EENT: blurred vision, dry eyes, nasal
stuffiness. Resp: bronchospasm, wheezing. CV:
BRADYCARDIA, CHF, PULMONARY EDEMA. GI: diarrhea,
constipation, nausea. GU: erectile dysfunction,
decreased libido. Derm: itching, rashes. Endo:
hyperglycemia, hypoglycemia. MS: arthralgia,
back pain, muscle cramps. Neuro: paresthesia.
Misc: drug-induced lupus syndrome.

Interactions
Drug-Drug: General anesthetics, IV pheny-
toin, diltiazem, and verapamil may cause |
myocardial depression. T risk of bradycardia
with digoxin. 7 hypotension may occur with
other antihypertensives, acute ingestion of
alcohol, or nitrates. Concurrent use with clo-
nidine T hypotension and bradycardia. May

1 withdrawal phenomenon from clonidine
(discontinue carvedilol first). Concurrent ad-
ministration of thyroid preparations may |
effectiveness. May alter the effectiveness of in-
sulins or oral hypoglycemic agents (dose
adjustments may be necessary). May | effec-
tiveness of theophylline. May | beneficial
beta,-cardiovascular effects of dopamine or
dobutamine. Use cautiously within 14 days of
MAO inhibitor therapy (may result in hypoten-
sion/bradycardia). Cimetidine may 1 toxicity
from carvedilol. Concurrent NSAIDs may |,
antihypertensive action. Effectiveness may be |,
by rifampin. May | serum digoxin levels.
May T blood levels of cyclosporine (monitor
blood levels).

Route/Dosage

PO (Adults): Hypertension—06.25 mg twice
daily, may be increased q 7—14 days up to 25 mg
twice daily or Extended-release-20 mg once dai-
ly, dose may be doubled every 7—14 days up to
80 mg once daily; CHF—3.125 mg twice daily
for 2 wk; may be increased to 6.25 mg twice dai-
ly. Dose may be doubled q 2 wk as tolerated
(not to exceed 25 mg twice daily in patients <85

kg or 50 mg twice daily in patients >85 kg or Ex-
tended-release-10 mg once daily, dose may be
doubled every 2 wks as tolerated up to 80 mg
once daily; Left ventricular dysfunction after
MI—6.25 mg twice daily, increase after 3—10
days to 12.5 twice daily then to target dose of 25
mg twice daily; some patients may require lower
initial doses and slower titration or Extended-
release-20 mg once daily, dose may be doubled
every 3—10 days up to 80 mg once daily.

Availability (generic available)

Tablets: 3.125 mg, 6.25 mg, 12.5 mg, 25 mg.
Cost: Generic—3.125 mg $89.95/180, 6.25
mg $79.94/180, 12.5 mg $79.94/180, 25 mg
$89.93/180. Extended-release capsules: 10
mg, 20 mg, 40 mg, 80 mg. Cost: all strengths
$333.97/90.

NURSING IMPLICATIONS

Assessment

o Monitor blood pressure and pulse frequently
during dose adjustment period and periodi-
cally during therapy. Assess for orthostatic
hypotension when assisting patient up from
supine position.

e Monitor intake and output ratios and daily
weight. Assess patient routinely for evidence
of fluid overload (peripheral edema, dysp-
nea, rales/crackles, fatigue, weight gain, jug-
ular venous distention). Patients may experi-
ence worsening of symptoms during initiation
of therapy for CHF.

o Hypertension: Check frequency of refills to
determine adherence.

o Lab Test Considerations: May cause |

BUN, serum lipoprotein, potassium, triglycer-

ide, and uric acid levels.

May cause T ANA titers.

May cause | inblood glucose levels.

Toxicity and Overdose: Monitor patients

receiving beta blockers for signs of overdose

(bradycardia, severe dizziness or fainting, se-

vere drowsiness, dyspnea, bluish fingernails

or palms, seizures) . Notify physician or other
health care professional immediately if these
signs occur.

Potential Nursing Diagnoses

Decreased cardiac output (Side Effects)

Noncompliance (Patient/Family Teaching)

Implementation

o Do not confuse carvedilol with captopril or
carteolol.
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o Discontinuation of concurrent clonidine
should be gradual, with carvedilol discontin-
ued first over 1-2 week with limitation of
physical activity; then, after several days, dis-
continue clonidine.

PO: Take apical pulse before administering.

If <50 bpm or if arrhythmia occurs, withhold

medication and notify physician or other

health care professional.

o Administer with food to minimize orthostatic
hypotension.

o Extended-release capsules should be taken in
the morning and swallowed whole, do not
crush, break, or chew. Extended-release cap-
sules may be opened and sprinkled on cold
applesauce and take immediately; do not
store mixture.

o To convert from immediate-release to exten-
ded-release product, doses of 3.125 mg twice
daily can be converted to 10 mg daily; doses
of 6.25 mg twice daily can be converted to 20
mg daily; doses of 12.5 mg twice daily can be
converted to 40 mg daily; and doses of 25 mg
twice daily can be converted to 80 mg daily.

Patient/Family Teaching

o Instruct patient to take medication as direct-
ed, at the same time each day, even if feeling
well. Do not skip or double up on missed
doses. Take missed doses as soon as possible
up to 4 hr before next dose. Abrupt withdraw-
al may precipitate life-threatening arrhyth-
mias, hypertension, or myocardial ischemia.

o Advise patient to make sure enough medica-

tion is available for weekends, holidays, and

vacations. A written prescription may be kept
in walletin case of emergency.

Teach patient and family how to check pulse

and blood pressure. Instruct them to check

pulse daily and blood pressure biweekly. Ad-
vise patient to hold dose and contact health
care professional if pulse is <50 bpm or
blood pressure changes significantly.

o May cause drowsiness or dizziness. Caution
patients to avoid driving or other activities
that require alertness until response to the
drug is known.

o Advise patient to change positions slowly to
minimize orthostatic hypotension, especially
during initiation of therapy or when dose is
increased.

e Caution patient that this medication may in-
crease sensitivity to cold.

o Instruct patient to consult health care profes-

sional before taking any Rx, OTC, or herbal

products, especially cold preparations, con-
currently with this medication.

Patients with diabetes should closely monitor

blood glucose, especially if weakness, mal-

aise, irritability, or fatigue occurs. Medication
may mask some signs of hypoglycemia, but
dizziness and sweating may still occur.

o Advise patient to notify health care profes-
sional if slow pulse, difficulty breathing,
wheezing, cold hands and feet, dizziness,
confusion, depression, rash, fever, sore
throat, unusual bleeding, or bruising occurs.

o Instruct patient to inform health care profes-
sional of medication regimen before treat-
ment or surgery.

o Advise patient to carry identification describ-

ing disease process and medication regimen

atall times.

Hypertension: Reinforce the need to con-

tinue additional therapies for hypertension

(weight loss, sodium restriction, stress re-

duction, regular exercise, moderation of al-

cohol consumption, and smoking cessation).

Medication controls but does not cure hyper-

tension.

Evaluation/Desired Outcomes

e Decrease in blood pressure without appear-
ance of detrimental side effects.

o Decrease in severity of CHF.

caspofungin (kas-po-fun-gin)
Cancidas
Classification

Therapeutic: antifungals (systemic)
Pharmacologic: echinocandins

Pregnancy Category C

Indications

Invasive aspergillosis refractory to, or intolerant
of, other therapies. Candidemia and associated
serious infections (intra-abdominal abscesses,
peritonitis, pleural space infections). Esopha-
geal candidiasis. Suspected fungal infections in
febrile neutropenic patients.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action

Inhibits the synthesis of 3 (1, 3)-D-glucan, a
necessary component of the fungal cell wall.
Therapeutic Effects: Death of susceptible
fungi.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Widely distributed to tissues.
Protein Binding: 97%.

Metabolism and Excretion: Slowly and ex-
tensively metabolized; <1.5% excreted un-
changed in urine.

Half-life: Polyphasic:  phase—9—11hr; &
phase—40-50 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
v unknown end of in- 24 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent use with cyclosporine.

Use Cautiously in: Moderate hepatic impair-
ment (decreased maintenance dose recom-
mended); Pedi: Children <18 yr (safety not es-
tablished).

Adverse Reactions/Side Effects

CNS: headache. GI: diarrhea, nausea, vomiting.
Derm: flushing. Local: venous irritation at in-
jection site. Misc: allergic reactions including
ANAPHYLAXIS, fever.

Interactions

Drug-Drug: Concurrent use with cyclospo-
rine is not recommended dueto 1 risk of he-
patic toxicity. May | blood levels and effects of
tacrolimus. Blood levels and effectiveness may
be | by rifampin; maintenance dose should
be 1 to 70 mg (in patients with normal liver
function). Blood levels and effectiveness may be
alsobe | by efavirenz, nelfinavir, nevira-
pine, phenytoin, dexamethasone, or car-
bamazepine an T in the maintenance dose to
70 mg should be considered in patients who are
not clinically responding.

Route/Dosage

IV (Adults): 70 mg initially followed by 50 mg
daily, duration determined by clinical situation
and response; Esophageal candidiasis—50
mg daily, duration determined by clinical situa-
tion and response.

Moderate Hepatic Impairment (Child-
Pugh Score 5-6)

IV (Adults): 70 mg initially followed by 35 mg
daily, duration determined by clinical situation
and response.

Availability
Powder for injection: 50 mg/vial, 70 mg/vial.

NURSING IMPLICATIONS

Assessment

o Assess patient for signs and symptoms of fun-
gal infections prior to and periodically during
therapy.

o Monitor patient for signs of anaphylaxis
(rash, dyspnea, stridor) during therapy.

o Lab Test Considerations: May cause |
serum alkaline phosphatase, AST, ALT, eosin-
ophils, and urine protein and RBCs. May also
cause |, serum potassium, hemoglobin, he-
matocrit, and WBCs.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation
IV Administration

o Intermittent Infusion: Diluent: Allow re-
frigerated vial to reach room temperature.
For 75-mg or 50-mg dose—Reconstitute
vials with 10.5 ml of 0.9% NaCl or sterile wa-
ter for injection. Reconstituted solution is sta-
ble for 1 hr at room temperature. Withdraw
10 ml from vial and add to 250 ml of 0.9%
NaCl, 0.45% NaCl, 0.225% NaCl, or LR. The
50-mg dose can also be diluted in 100 ml
when volume restriction is necessary. Infu-
sion is stable for 24 hr at room temperature
or 48 hr if refrigerated. For 35-mg dose—
Reconstitute a 50-mg vial as per the direc-
tions above. Withdraw 7 ml from vial and add
to 250 ml of appropriate diluent. May also be
diluted in 100 ml if volume restriction is nec-
essary. White cake should dissolve complete-
ly. Mix gently until a clear solution is ob-
tained. Do not use a solution that is cloudy,
discolored, or contains precipitates. Coz-
centration: 0.14-0.47 mg/ml. Rate: In-
fuse over 1 hr.

o Y-Site Compatibility: acyclovir, amikacin,
aminophylline, amiodarone, aztreonam, bu-
metanide, calcium chloride, calcium gluco-
nate, ceftizoxime, cimetidine, ciprofloxacin,
cisatracurium, cyclosporine, daptomycin,
diltiazem, diphenhydramine, dobutamine,
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dolasetron, dopamine, doxycycline, droperi- .
dol, epinephrine, erythromycin, esmolol, cefazolin, See CEPHALOSPORINS—
famotidine, fenoldopam, fentanyl, flucona- FIRST GENERATION.

zole, 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-  gefditoren, See CEPHALOSPORINS—
cin, nicardipine, nitroglycerin, norepineph- THIRD GENERATION.

rine, ondansetron, palonosetron, phenyleph-
rine, procainamide, prochlorperazine,
promethazine, propranolol, quinupristin/

dalfopristin, tacrolimus, tirofiban, tobramy- cefepime (seff-e-peem)
cin, vancomycin, vasopressin, vecuronium, Maxi pime
verapamil. Jassificati
o Y-Site Incompatibility: amphotericin B, -fhzgééﬁfi cl?’;nti—infectives
ampicillin, ampicillin/sulbactam, azithromy- Pharmacologic: fourth-generation cepha-
cin, cefazolin, cefepime, cefotaxime, cefoxi- losporins
tin, ceftazidime, ceftriaxone, cefuroxime,
chloramphenicol, clindamycin, dexametha- Pregnancy Category B

sone sodium phosphate, diazepam, digoxin, o
enalaprilat, ertapenem, furosemide, heparin,  Indications
hydralazine, ketorolac, lidocaine, lorazepam, ~ Treatment of the following infections caused by

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.
o Solution Incompatibility: Solutions con- .
taining dextrose. Action
Patient/Family Teaching !Sinds to the bacterial cell \tvall membrane, caus-
o Explain the purpose of caspofungin to patient ng celll death..Therap eu.tlc Effects.: Bacterici-
and family, dal action against susceptible bacteria. §pec-
Evaluation/Desired Outcom trum: Similar to that of second-, and third-
ovgelclfe;g: in s?gsr:seand sl;flggtorgss of fungal in- generation cephalosporins, but aq%vity against
fections. Duration of therapy is determined staphy1000901 isless, whe?eas activity against
based on severity of underlying disease, re- gram-negative pathofgj;ens IS greater, even f oror
covery from immunosuppression, and clini- 5o resistant o first-, second- and third-
cal response. gengratlon agents. Notable is mcr(?ase(’i action
against: Enterobacter, Haemophilus influen-
zae (including B-lactamase-producing strains),
Escherichia coli, Klebsiella pnewmoniae,
Neisseria, Proteus, Providencia, Pseudomo-
nas aeruginosa, Serratia, Moraxella catar-
cefadroxil, See CEPHALOSPORINS— rhalis (including B-lactamase-producing
FIRST GENERATION. strains). Not active against methicillin-resistant
staphylococci or enterococci.

of febrile neutropenic patients.

cefaclor, See CEPHALOSPORINS—
SECOND GENERATION.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Pharmacokinetics

Absorption: Well absorbed after IM adminis-
tration; IV administration results in complete
bioavailability.

Distribution: Widely distributed. Crosses the
placenta; enters breast milk in low concentra-
tions. Some CSF penetration.

Metabolism and Excretion: 85% excreted
unchanged in urine.

Half-life: 2 hr (increased in renal impair-
ment).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

™M rapid 1-2 hr 12 hr

v rapid end of in- 12 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cepha-
losporins; Serious hypersensitivity to peni-
cillins.

Use Cautiously in: Renal impairment (de-
creased dosing/increased dosing interval rec-
ommended if CCr <60 ml/min); History of GI
disease, especially colitis; Patients with hepatic
dysfunction or poor nutritional status (may be at
increased risk of bleeding) ; Geriatric patients
(dosage adjustment due to age-related decrease
in renal function may be necessary); Pregnancy,
lactation, and children <2 mo (safety not estab-
lished).

Adverse Reactions/Side Effects

CNS: stizures (high doses in patients with renal
impairment), encephalopathy, headache. GI:
PSEUDOMEMBRANOUS COLITIS, diarrhea, nausea, vom-
iting. Derm: rashes, pruritis, urticaria. Hemat:
bleeding, eosinophilia, hemolytic anemia, neu-
tropenia, thrombocytopenia. Local: pain at IM
site, phlebitis AT Iv sITE. Misc: allergic reactions
including ANAPHYLAXIS, superinfection, fever.

Interactions

Drug-Drug: Probenecid decreases excretion
and increases blood levels. Concurrent use of
loop diuretics or aminoglycosides may in-
crease the risk of nephrotoxicity.

Route/Dosage

IM (Adults): Mild-to-moderate uncompli-
cated or complicated urinary tract infections
duetoE. coli—0.5—1 g every 12 hr.

IV (Adults): Moderate-to-severe pneumo-
nia—1-2 g every 12 hr. Mild-to-moderate
uncomplicated or complicated urinary tract

infections 0.5—1 g every 12 hr. Severe uncom-
Dlicated or complicated urinary tract infec-
tions, moderate-to-severe uncomplicated
skin and skin structure infections, compli-
cated intra-abdominal infections—?2 g every
12 hr. Empiric treatment of febrile neutrope-
nia—2 g every 8 hr.

IV (Children 2 mo-16 yr): Uncomplicated
and complicated urinary tract infections,
uncomplicated skin and skin structure infec-
tions, pneumonia—50 mg/kg every 12 hr (not
to exceed 2 g/dose). Febrile neutropenia—50
mg/kg every 8 hr (not to exceed 2 g/dose).

Renal Impairment

IM, IV (Adults): (See Manufacturer’s specific
recommendations) CCr30—60 ml/min—0.5—
1 gevery 24 hr or 2 g every 12—24 hr; CCr 11—
29 ml/min—0.5-2 g every 24 hr; CCr <11 ml/
min—250 mg—1 g every 24 hr.

Availability

Powder for injection: 500 mg, 1g,2 g.

NURSING IMPLICATIONS

Assessment

o Assess patient for infection (vital signs; ap-
pearance of wound, sputum, urine, and stool;
WBC) at beginning of and throughout
therapy.

o Before initiating therapy, obtain a history to
determine previous use of and reactions to
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing) . Discontinue the drug and notify
the physician or other health care profession-
al immediately if these symptoms occur. Keep
epinephrine, an antihistamine, and resuscita-
tion equipment close by in the event of an
anaphylactic reaction.

o Lab Test Considerations: May cause pos-
itive results for Coombs’ test in patients re-
ceiving high doses or in neonates whose
mothers were given cephalosporins before
delivery.

o May cause increased serum AST, ALT, biliru-
bin, BUN, and creatinine.

o May rarely cause leukopenia, neutropenia,
thrombocytopenia, and eosinophilia.
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Potential Nursing Diagnoses

Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)

Deficient knowledge, related to medication reg-
imen (Patient/Family Teaching)

Implementation

o IM: Reconstitute IM doses with sterile or bac-
teriostatic water for injection, 0.9% NaCl, or
D5W. May be diluted with lidocaine to mini-
mize injection discomfort.

o Inject deep into a well-developed muscle
mass; massage well.

o IM route should only be used for treatment of
mild-to-moderate uncomplicated or compli-
cated urinary tract infections due to Esche-
richia coli.

o IV: Monitor injection site frequently for phle-
bitis (pain, redness, swelling) . Change sites
every 48—72 hr to prevent phlebitis.

o Ifaminoglycosides are administered concur-
rently, administer in separate sites, if possi-
ble, atleast 1 hr apart. If second site is un-
available, flush lines between medications.

o Intermittent Infusion: Reconstitute with 5
ml sterile water, 0.9% NaCl, or D5W for the
500-mg vial, or 10 ml for the 1-g or 2-g vials.
Reconstituted solution should be further di-
luted in 50—100 ml of D5W, 0.9% NaCl,
D10W, D5/0.9% NaCl, or D5/LR.

o Solution is stable for 24 hr at room tempera-
ture and 7 days if refrigerated. Rate: Admin-
ister over 30 min.

o Y-Site Compatibility: ampicillin-sulbac-
tam, aztreonam, bleomycin, bumetanide, bu-
prenorphine, butorphanol, calcium gluco-
nate, carboplatin, carmustine,
cyclophosphamide, cytarabine, dactinomy-
cin, dexamethasone sodium phosphate, do-
cetaxel, fluconazole, fludarabine, fluoroura-
cil, furosemide, granisetron, hydrocortisone
sodium phosphate, hydrocortisone sodium
succinate, hydromorphone, imipenem-cilas-
tatin, leukcovorin, lorazepam, melphalan,
mesna, methotrexate, methylprednisolone
sodium succinate, metronidazole, paclitaxel,
piperacillin-tazobactam, ranitidine, sargra-
mostim, sodium bicarbonate, thiotepa, ticar-
cillin-clavulanate, trimethoprim/sulfame-
thoxazole, zidovudine.

o Y-Site Incompatibility: acyclovir, ampho-
tericin B, chlordiazepoxide, chlorpromazine,
cimetidine, ciprofloxacin, cisplatin, dacarba-

zine, daunorubicin, diazepam, diphenhydra-
mine, dobutamine, dopamine, doxorubicin,
droperidol, enalaprilat, etoposide, famoti-
dine, filgrastim, floxuridine, ganciclovir, hal-
operidol, hydroxyzine, idarubicin, ifosfam-
ide, magnesium sulfate, mannitol,
mechlorethamine, meperidine, metoclo-
pramide, mitomycin, mitoxantrone, mor-
phine, nalbuphine, ondansetron, prochlor-
perazine, promethazine, streptozocin,
vancomycin, vinblastine, vincristine.

Patient/Family Teaching

o Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

o Instruct patient to notify health care profes-
sional if fever and diarrhea develop, especial-
lyif stool contains blood, pus, or mucus. Ad-
vise patient not to treat diarrhea without
consulting health care professional.

Evaluation/Desired Qutcomes

e Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

cefixime, See CEPHALOSPORINS—
THIRD GENERATION.

cefoperazone, See
CEPHALOSPORINS—THIRD
GENERATION.

cefotaxime, See CEPHALOSPORINS—
THIRD GENERATION.

cefotetan, See CEPHALOSPORINS—
SECOND GENERATION.

cefoxitin, See CEPHALOSPORINS—
SECOND GENERATION.

cefpodoxime, See
CEPHALOSPORINS—THIRD
GENERATION.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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cefprozil, See CEPHALOSPORINS—
SECOND GENERATION.

ceftazidime, See CEPHALOSPORINS—
THIRD GENERATION.

Distribution: 97% bound to plasma proteins;
extensive tissue distribution.

Metabolism and Excretion: Mostly metabo-
lized by the liver; <3% excreted unchanged in
urine and feces.

Half-life: 11 hr.

TIME/ACTION PROFILE (pain reduction)

ceftibuten, See CEPHALOSPORINS—
THIRD GENERATION.

ceftizoxime, See CEPHALOSPORINS—
THIRD GENERATION.

ceftriaxone, See CEPHALOSPORINS—
THIRD GENERATION.

cefuroxime, See CEPHALOSPORINS—
SECOND GENERATION.

celecoxib (sel-e-kox-ib)
Celebrex

Classification

Therapeutic: antirheumatics, nonsteroidal

anti-inflammatory agents
Pharmacologic: COX-2 inhibitors

Pregnancy Category C

Indications

Relief of signs and symptoms of osteoarthritis,
rheumatoid arthritis, ankylosing spondylitis,
and juvenile rheumatoid arthritis. Reduction of
the number of adenomatous colorectal polyps
in familial adenomatous polyposis (FAP), as an
adjunct to usual care (endoscopic surveillance,
surgery). Management of acute pain including
primary dysmenorrhea.

Action

Inhibits the enzyme COX-2. This enzyme is re-
quired for the synthesis of prostaglandins. Has
analgesic, anti-inflammatory, and antipyretic
properties. Therapeutic Effects: Decreased
pain and inflammation caused by arthritis or
spondylitis. Decreased number of colorectal
polyps. Decreased pain.

Pharmacokinetics
Absorption: Bioavailability unknown.

ROUTE ONSET PEAK DURATION
PO 24-48 hr unknown 12-24 hrt
‘tAfter discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-
sensitivity may exist with other NSAIDs, includ-
ing aspirin; History of allergic-type reactions to
sulfonamides; History of asthma, urticaria, or
allergic-type reactions to aspirin or other
NSAIDs, including the aspirin triad (asthma, na-
sal polyps, and severe hypersensitivity reactions
to aspirin); Advanced renal disease; Peri-opera-
tive pain from coronary artery bypass graft
(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 drug
or bottle feed.

Use Cautiously in: Cardiovascular disease or
risk factors for cardiovascular disease (may 7
risk of serious cardiovascular thrombotic
events, myocardial infarction, and stroke, espe-
cially with prolonged use); Pre-existing renal
disease, heart failure, liver dysfunction, concur-
rent diuretic or ACE inhibitor therapy (in-
creased risk of renal impairment); Hyperten-
sion or fluid retention; Renal insufficiency (may
precipitate acute renal failure) ; Serious dehy-
dration (correct deficits before administering);
Pre-existing asthma; Pedi: Safety not established
in children <2 yrs or for longer than 6 mos;
Geri: Concurrent therapy with corticosteroids
or anticoagulants, long duration of NSAID thera-
py, history of smoking, alcoholism, geriatric pa-
tients, or poor general health status (increased
risk of GI bleeding).

Exercise Extreme Caution in: History of ul-
cer disease or GI bleeding.

Adverse Reactions/Side Effects

CNS: dizziness, headache, insomnia. CV:
edema. GI: GI BLEEDING, abdominal pain, diar-
rhea, dyspepsia, flatulence, nausea. Derm: Exro-
LIATIVE DERMATITIS, STEVENS-JOHNSON SYNDROME, TOXIC
EPIDERMAL NECROLYSIS, rash.
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Interactions

Drug-Drug: Significant interactions may occur
when celecoxib is coadministered with other
drugs that inhibit the CYP450 2C9 enzyme sys-
tem. May |, effectiveness of ACE inhibitors,
thiazide diuretics, and furosemide. Fluco-
nazole 7 celecoxib blood levels (dosage re-
duction recommended). May 1 risk of bleed-
ing with warfarin. May 1 serum lithium
levels. Does not inhibit the cardioprotective ef-
fect of low-dose aspirin.

Route/Dosage

PO (Adults): Osteoarthritis—200 mg/day as
asingle dose or 100 mg twice daily. Rheuma-
toid arthritis—100—-200 mg twice daily. Anky-
losing spondylitis—200 mg once daily or 100
mg twice daily; dose may be increased after 6 wk
to 400 mg daily. Familial adenomatous polyo-
§is—400 mg twice daily. Acute pain, includ-
ing dysmenorrhea—400 mg initially, then a
200 mg dose if needed on the first day; then 200
mg twice daily as needed.

PO (Children 2 yrs and older, =10 kg—<25
kg): 50-mg capsule twice daily.

PO (Children 2 yrs and older, >25 kg):
100-mg capsule twice daily.

Availability

Capsules: 50 mg, 100 mg, 200 mg, 400 mg.
Cost: 100 mg $213.29/100, 200 mg $362.17/
100, 400 mg $524.26/100.

NURSING IMPLICATIONS

Assessment

o Assess range of motion, degree of swelling,
and pain in affected joints before and periodi-
cally throughout therapy.

o Assess patient for allergy to sulfonamides, as-
pirin, or NSAIDs. Patients with these allergies
should not receive celecoxib.

o Lab Test Considerations: May cause |
AST and ALT levels.

o May cause hypophosphatemia and T BUN.

Potential Nursing Diagnoses
Impaired physical mobility (Indications)
Acute pain (Indications)

Implementation

o Do not confuse with Celexa (citalopram) or
Cerebyx (fosphenytoin).

o PO: May be administered without regard to
meals. Capsules may be opened and sprin-

kled on applesauce and ingested immediately
with water. Mixture may be stored in the re-
frigerator for up to 6 hrs.

Patient/Family Teaching

o Instruct patient to take celecoxib exactly as
directed. Do not take more than prescribed
dose. Increasing doses does not appear to in-
crease effectiveness. Use lowest effective dose
for shortest period of time.

o Advise patient to notify health care profes-
sional promptly if signs or symptoms of GI
toxicity (abdominal pain, black stools), skin
rash, unexplained weight gain, or edema oc-
curs. Patients should discontinue celecoxib
and notify health care professional if signs
and symptoms of hepatotoxicity (nausea, fa-
tigue, lethargy, pruritus, jaundice, upper
right quadrant tenderness, flu-like symp-
toms) occur.

o Advise patient to notify health care profes-
sional if pregnancy is planned or suspected.

o Advise patients with FAP to continue routine
surveillance procedures.

Evaluation/Desired Outcomes

o Reduction in joint pain in patients with os-
teoarthritis.

o Reduction in joint tenderness, pain, and joint
swelling in patients with rheumatoid arthritis
and juvenile rheumatoid arthritis.

o Decreased number of colonic polyps in pa-
tients with FAP.

e —
GEPHALOSPORINS—FIRST
GENERATION

cefadroxil (sef-a-drox-ill)
Duricef

cefazolin (sef-a-zoe-lin)

Ancef

cephalexin (sef-a-lex-in)
+Apo-Cephalex, «DOM-Cepha-
lexin, Keflex, «Nu-Cephalex, Pa-
nixine, «PMS-Cephalexin

cephradine (sef-re-deen)
Velosef

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification

Therapeutic: anti-infectives
Pharmacologic: first-generation cephalos-
porins

Pregnancy Category B

Indications

Treatment of the following infections caused by
susceptible organisms: Skin and skin structure
infections (including burn wounds), Pneumo-
nia, Urinary tract infections, Bone and joint in-
fections, Septicemia. Not suitable for the treat-
ment of meningitis. Cefadroxil: Pharyngitis
and/or tonsillitis. Cefazolin: Perioperative pro-
phylaxis, biliary tract infections, genital infec-
tions, bacterial endocarditis prophylaxis for
dental and upper respiratory tract procedures.
Cephalexin and cephadrine: Otitis media.

Action

Bind to bacterial cell wall membrane, causing
cell death. Therapeutic Effects: Bactericidal
action against susceptible bacteria. Spectrum:
Active against many gram-positive cocci includ-
ing: Streptococcus pneumoniae, Group A beta-
hemolytic streptococci, Penicillinase-producing
staphylococci. Not active against: Methicillin-re-
sistant staphylococci, Bacteroides fragilis, En-
terococcus. Active against some gram-negative
rods including: Klebsiella pneumoniae, Pro-
teus mirabilis, Escherichia coli.

Pharmacokinetics

Absorption: Cefadroxil, cephalexin, and ce-
phradine are well absorbed following oral ad-
ministration. Cefazolin is well absorbed follow-
ing IM administration.

Distribution: Widely distributed. Cefazolin
penetrates bone and synovial fluid well. All cross
the placenta and enter breast milk in low con-
centrations. Minimal CSF penetration.
Metabolism and Excretion: Excreted almost
entirely unchanged by the kidneys.

Half-life: Cefadroxil—G60—120 min; cefazo-
lin—90-150 min; cephalexin—>50-80 min;
cephradine—60—120 min (all are increased in
renal impairment).

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION
Cefadroxil ~ rapid 1.5-2 hr 12-24 hr
PO

Cefazolin IM rapid 0.5-2 hr 6-12 hr
Cefazolin IV rapid 5 min 6-12 hr

Cephalexin  rapid 1 hr 6-12 hr
PO
Cephradine  rapid 1-2 hr 6-12 hr
PO

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cepha-
losporins; Serious hypersensitivity to peni-
cillins.

Use Cautiously in: Renal impairment (dosage
reduction and/or increased dosing interval rec-
ommended for: cefadroxil, cephradine, and
cephalexin, if CCr <50 ml/min, and cefazolin,
if CCr <30 ml/min; History of GI disease, espe-
cially colitis; Geri: Dosage adjustment due to
age-related decrease in renal function may be
necessary; OB: Pregnancy or lactation (half-life
is shorter and blood levels lower during preg-
nancy; have been used safely).

Adverse Reactions/Side Effects

CNS: se1zZuRes (high doses). GI: PSEUDOMEMBRANOUS
COLITIS, diarrhea, nausea, vomiting, cramps.
Derm: rashes, pruritis, urticaria. Hemat:
agranulocytosis, eosinophilia, hemolytic ane-
mia, neutropenia, thrombocytopenia. Local:
pain at IM site, phlebitis AT IV sITE. Misc: allergic
reactions including ANAPHYLAXIS and SERUM SICKNESS,
superinfection.

Interactions

Drug-Drug: Probenecid | excretionand 7
blood levels of renally excreted cephalosporins.
Concurrent use of loop diuretics or amino-
glycosides may T risk of renal toxicity.

Route/Dosage

Cefadroxil

PO (Adults): Pharyngitis and tonsillitis—
500 mg q 12 hror 1 gq 24 hr for 10 days. Skin
and soft-tissue infections—500 mg q 12 hr or
1gq 24 hr. Urinary tract infections—500
mg-1gq12hror1-2gq24hr.

PO (Children): Pharyngitis, tonsillitis, or
impetigo—15 mg/kg q 12 hr or 30 mg/kg q 24
hr for 10 days. Skin and sofi-tissue infec-
tions—15 mg/kg q 12 hr. Urinary tract infec-
tions—15 mg/kg q 12 hr.

Renal Impairment

PO (Adults): CCr25-50 ml/min—500 mg q
12 hr; CCr 10-25 ml/min—500 mg q 24 hr;
CCr <10 mi/min—>500 mg q 36 hr.

Cefazolin

IM, IV (Adults): Moderate to severe infec-
tions—>500 mg—2 g q 6-8 hr (maximum 12 g/
day). Mild infections with gram-positive coc-
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¢i—250-500 mg q 8 hr. Uncomplicated uri-
nary tract infections—1 g q 12 hr. Pneumo-
coccal pneumonia—500 mg q 12 hr.
Infective endocarditis or septicemia—1-1.5
¢ q 6 hr. Perioperative prophylaxis—1 g given
30-60 min prior to incision. Additional 500
mg—1 g should be given for surgeries >2 hr. 500
mg—1 gshould then be given for all surgeries q
6-8 hr for 24 hr postoperatively.

IM, IV (Children and Infants >1 mo): 16.7—
33.3 mg/kg q 8 hr (maximum 6 g/day); Bacte-
rial endocarditis prophylaxis in penicillin-
allergic patients: 25 mg/kg 30 minutes prior to
procedure (maximum dose = 1g).

IM, IV (Neonates <7 days): 40 mg/kg/day di-
vided q 12 hr.

IM, IV (Neonates >7 days and <2 kg): 40
mg/kg/day divided q 12 hr.

IM, IV (Neonates >7 days and >2 kg): 60
mg/kg/day divided q 8 hr.

Renal Impairment

IM, IV (Adults): CCr 10-30 mi/min—Admin-
ister q 12 hr; CCr <10 ml/min—Administer q
24hr.

Cephalexin

PO (Adults): Most infections—250-500 mg
q 6 hr. Uncomplicated cystitis, skin and soft-
tissue infections, streptococcal pharyngi-
tis—500mgq 12 hr.

PO (Children): Most infections—?25-50 mg/
kg/day divided q 68 hr (can be administered q
12 hr in skin/skin structure infections or strep-
tococcal pharyngitis) . Otitis media—18.75—
25 mg/kg q 6 hr (maximum = 4 g/day).

Renal Impairment

PO (Adults): CCr 10-50 ml/min—500 mg q
8-12 hr; CCr <10 ml/min—250-500 mg q
1224 hr.

Cephradine

PO (Adults): Most infections—250-500 mg
q6-12hr.

PO (Children =9 mo): Most infections—
6.25-12.5 mg/kg q 6 hr; Otitis media—
18.75-25 mg/kg q 6 hr or 37.5-50 mg/kg q 12
hr.

Renal Impairment

PO (Adults): CCr 10-50 ml/min—Decrease
dose by 50%; CCr <10 ml/min—Decrease
dose by 75%.

Availability

Cefadroxil

Capsules: 500 mg. Tablets: 1 g. Oral sus-
pension (orange-pineapple flavor): 250
mg/5 ml, 500 mg/5 ml.

Cefazolin

Powder for injection: 500 mg,1¢,10g,20g.
Premixed containers: 500 mg/50 ml D5W, 1
¢/50 mlD5W.

Cephalexin

Capsules: 250 mg, 333 mg, 500 mg, 750 mg.
Tablets: 250 mg, 500 mg. Oral suspension:
100 mg/ml, 125 mg/5 ml, 250 mg/5 ml.

Cephradine
Capsules: 250 mg. Oral suspension (fruit
flavored): 250 mg/5 ml.

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs; appearance
of wound, sputum, urine, and stool; WBC) at
beginning and during therapy.

o Before initiating therapy, obtain a history to
determine previous use of and reactions to
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing). Discontinue drug and notify phy-
sician or other health care professional im-
mediately if these problems occur. Keep epi-
nephrine, an antihistamine, and resuscitation
equipment close by in case of an anaphylactic
reaction.

o Lab Test Considerations: May cause pos-

itive results for Coombs’ test in patients re-

ceiving high doses or in neonates whose
mothers were given cephalosporins before
delivery.

May cause 1 serum AST, ALT, alkaline phos-

phatase, bilirubin, LDH, BUN, creatinine.

o May rarely cause leukopenia, neutropenia,
agranulocytosis, thrombocytopenia, or eosin-
ophilia.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Diarrhea (Adverse Reactions)

Implementation

o PO: Administer around the clock. May be ad-
ministered on full or empty stomach. Admin-
istration with food may minimize Gl irritation.
Shake oral suspension well before adminis-
tering. Refrigerate oral suspensions.

Cefazolin

o IM: Reconstitute IM doses with 2 ml or 2.5 ml
of cefazolin with sterile water for injection to
achieve a final concentration of 225-330 mg/
mL.

o Inject deep into a well-developed muscle
mass; massage well.

IV Administration

o DirectIV: Diluent: 0.9% NaCl, D5W,
D10W, dextrose/saline combinations, D5/LR.
Concentration: 100 mg/ml. May use up to
138 mg/ml in fluid-restricted patients. Rate:
May administer over 3—5 min.

o Intermittent Infusion: Diluent: Reconsti-
tuted 500-mg or 1-g solution may be diluted
in 50100 ml of 0.9% NaCl, D5W, D10W,
dextrose/saline combinations, D5/LR. Solu-
tion is stable for 24 hr at room temperature
and 10 days if refrigerated. Concentration:
20 mg/ml. Rate: Administer over 10—60
min.

o Y-Site Compatibility: acyclovir, allopuri-
nol, amifostine, anidulafungin, atracurium,
aztreonam, bivalirudin, calcium gluconate,
cyclophosphamide, dexmedetomidine, dil-
tiazem, docetaxel, doxapram, doxorubicin li-
posome, enalaprilat, esmolol, etoposide,
famotidine, fenoldopma, filgrastim, flucona-
zole, fludarabine, foscarnet, gemcitabine,
granisetron, heparin, insulin, labetalol, lido-
caine, linezolid, magnesium sulfate, melpha-
lan, meperidine, midazolam, milrinone, mor-
phine, multivitamins, nicardipine,
ondansetron, pancuronium, pantoprazole,
perphenazine, propofol, ranitidine, remifen-
tanil, sargramostim, tacrolimus, teniposide,
theophylline, thiotepa, vecuronium, vitamin B
complex with C, warfarin.

o Y-Site Incompatibility: amphotericin B
cholesteryl sulfate, idarubicin, lansoprazole,
pemetrexed, pentamidine, vinorelbine.

Patient/Family Teaching

o Instruct patient to take medication around
the clock at evenly spaced times and to finish
the medication completely as directed, even if
feeling better. Take missed doses as soon as

possible unless almost time for next dose; do
not double doses. Instruct patient to use cal-
ibrated measuring device with liquid prepa-
rations. Advise patient that sharing this medi-
cation may be dangerous.

o Pedi: Instruct parents or caregivers to use
calibrated measuring device with liquid prep-
arations.

o Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

o Instruct patient to notify health care profes-
sional if fever and diarrhea develop, especial-
lyif diarrhea contains blood, mucus, or pus.
Advise patient not to treat diarrhea without
consulting health care professional.

Evaluation/Desired Outcomes

o Resolution of signs and symptoms of infec-
tion. Length of time for complete resolution
depends on the organism and site of in-
fection.

o Decreased incidence of infection when used
for prophylaxis.

cephalexin, See CEPHALOSPORINS—
FIRST GENERATION.

CEPHALOSPORINS—SECOND
GENERATION

cefaclor (sef-a-klor)
«Ceclor, Raniclor

cefotetan (sef-oh-tee-tan)

Cefotan

cefoxitin (se-fox-i-tin)
Mefoxin

cefprozil (sef-proe-zil)
Cefzil

cefuroxime (se-fyoor-ox-eem)
Ceftin, Zinacef

Classification

Therapeutic: anti-infectives

Pharmacologic: second-generation cepha-
losporins

Pregnancy Category B

Indications
Treatment of the following infections caused by
susceptible organisms: Respiratory tract infec-
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tions, Skin and skin structure infections, Bone
and joint infections (not cefaclor or cefprozil),
Urinary tract infections (not cefprozil) . Cefote-
tan and cefoxitin: Intra-abdominal and gyne-
cologic infections. Cefuroxime: Meningitis, gy-
necologic infections, and Lyme disease.
Cefaclor, cefprozil, cefuroxime: Otitis me-
dia. Cefoxitin and cefuroxime: Septicemia.
Cefotetan, cefoxitin, cefuroxime: Perioper-
ative prophylaxis.

Action

Bind to bacterial cell wall membrane, causing
cell death. Therapeutic Effects: Bactericidal
action against susceptible bacteria. Spectrum:
Similar to that of first-generation cephalospo-
rins buthave 1 activity against several other
gram-negative pathogens including: Haemo-
philus influenzae, Escherichia coli, Klebsiella
pneumoniae, Morganella morganii, Neisseria
gonorrhoeae (including penicillinase-produc-
ing strains), Proteus, Providencia, Serratia
marcescens, Moraxella catarrbalis. Not active
against methicillin-resistant staphylococci or
enterococci. Cefuroxime: Active against
Borrelia burgdorferi. Cefotetan and cefoxi-
tin: Active against Bacteroides fragilis.

Pharmacokinetics

Absorption: Cefotetan, cefoxitin, and cefi-
roxime—well absorbed following IM adminis-
tration. Cefaclor, cefprozil, and cefuroxime—
well absorbed following oral administration.
Distribution: Widely distributed. Penetration
into CSF is poor, but adequate for cefuroxime
(IV) to be used in treating meningitis. All cross
the placenta and enter breast milk in low con-
centrations.

Metabolism and Excretion: Excreted primar-
ily unchanged by the kidneys.

Half-life: Cefaclor—30-60 min; cefotetan—
3—4.6 hr; cefoxitin—40—60 min; cefprozil—
90 min; cefuroxime—060—120 min; (all are in-
creased in renal impairment).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Cefaclor PO rapid 3060 min 6-12 hr

Cefaclor PO- unknown unknown 12 hr

CD

Cefotetan IM rapid 1-3 hr 12 hr

Cefotetan IV rapid end of in- 12 hr
fusion

Cefoxitin IM rapid 30 min 4-8 hr

Cefoxitin IV rapid end of in-  4-8 hr
fusion

Cefprozil PO unknown 1-2 hr 12-24 hr

Cefuroxime  unknown 2-3 hr 8-12 hr
PO

Cefuroxime  rapid 15-60 min  6-12 hr
™M

Cefuroxime  rapid end of in-  6-12 hr
v fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cepha-
losporins; Serious hypersensitivity to peni-
cillins.

Use Cautiously in: Renal impairment ( |,
dose/ 1 dosing interval recommended for: ce-
fotetan if CCr <30 ml/min, cefoxitin if CCr <50
ml/min, cefprozil if CCr <30 ml/min, cefisrox-
ime if CCr <20 ml/min); Cefotetan and cefox-
itin: Patients with hepatic dysfunction, poor nu-

tritional state, or cancer maybe at | risk for
bleeding; History of GI disease, especially coli-
tis; Cefprozil (oral suspension) contains as-
partame and should be avoided in patients with
phenylketonuria; Geri: Dosage adjustment due
to age-related |, in renal function may be nec-
essary; mayalso beat T risk for bleeding with
cefotetan or cefoxitin; OB: Pregnancy and lac-
tation (have been used safely).

Adverse Reactions/Side Effects

CNS: seizures (high doses). GI: PSEUDOMEMBRANOUS
couis, diarrhea, cramps, nausea, vomiting.
Derm: rashes, urticaria. Hemat: agranulocyto-
sis, bleeding (1 with cefotetan and cefoxitin),
eosinophilia, hemolytic anemia, neutropenia,
thrombocytopenia. Local: pain at IM site, phle-
bitis AT Iv SITE. Misc: allergic reactions including
ANAPHYLAXIS and SERUM SICKNESS, superinfection.

Interactions

Drug-Drug: Probenecid | excretionand |
blood levels. If alcohol is ingested within 48—
72 hr of cefotetan, a disulfiram-like reaction
may occur. Cefotetan may 1 risk of bleeding
with anticoagulants, antiplatelet agents,
thrombolytics, and NSAIDs. Antacids |, ab-
sorption of cefaclor. Concurrent use of amino-
glycosides or loop diuretics may | risk of
nephrotoxicity.

Route/Dosage

Cefaclor

PO (Adults): 250-500 mg q 8 hr or 375-500
mg q 12 hr as extended-release tablets.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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PO (Children >1mo): 6.7-13.4 mg/kg q 8 hr
or 10-20 mg/kg q 12 hr (up to 1 g/day).
Cefotetan

IM, IV (Adults): Most infections—1-2 g q 12
hr. Severe/life-threatening infections—2-3 g
q 12 hr. Urinary tract infections—500 mg—2
¢q 12 hr or 1-2 g q 24 hr. Perioperative pro-
phylaxis —1-2 g 3060 min before initial inci-
sion (one-time dose).

Renal Impairment

IM, IV (Adults): CCr 10-30 mi/min—Usual
adult dose q 24 hr or '/, usual adult dose q 12
hr; <CCr 10 ml/min—Usual adult dose q 48 hr
or /susual adult dose q 12 hr.

Cefoxitin

IM, IV (Adults): Most infections—1 g q 6-8
hr. Severe infections—1gq4hror2 gq6-8
hr. Life-threatening infections—2 g q 4 hr or
3 gq6 hr. Perioperative prophylaxis—2 g
30~60 min before initial incision, then 2 g q 6
hr for up to 24 hr.

IM, IV (Children and Infants >3 mo): Most
infections—13.3-26.7 mg/kg q 4 hr or 20—40
mg/kg q 6 hr. Perioperative prophylaxis —
30-40 mg/kg within 60 min of initial incision,
then 30-40 mg/kg q 6 hr for up to 24 hr.

Renal Impairment

IM, IV (Adults): CCr30—50 ml/min—1-2 g
q8-12 hr; CCr 10-29 ml/min—1-2 g q 12—
24 hr; CCr5-9 ml/min—0.5-1 g q 12—24 hr,
CCr <5 ml/min—~0.5—-1gq 24—48 hr.

Cefprozil

PO (Adults): Most infections—250-500 mg
q 12 hror500 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
moderate-to-severe infections).

PO (Children 2-12 yr): Pharyngitis/tonsilli-
tis—7.5 mg/kg q 12 hr. Skin/skin structure
infections—20 mg/kg q 24 hr.

Renal Impairment

PO (Adults and Children >6 mo): CCr <30
ml/min—"/, of usual dose at normal dosing in-
terval.

Cefuroxime

Cefuroxime oral tablets and oral suspension are
not bioequivalent and are not substitutable on a
mg-to-mg basis.

PO (Adults and Children >12 yr): Pharyn-
gitis/tonsillitis, maxillary sinusitis, uncom-
Dlicated UTIs—250 mg q 12 hr. Bronchitis,

uncomplicated skin/skin structure infec-
tions—250-500 mg q 12 hr. Gonorrbea—1g
(single dose). Lyme disease—500 mg q 12 hr
for 20 days.

PO (Children 3 mo—12 yr): Otitis media,
acute bacterial maxillary sinusitis, impeti-
g0—15 mg/kg q 12 hr as oral suspension (not
to exceed 1 g/day) or 250 mg q 12 hr as tablets.
Pharyngitis/tonsillitis—10 mg/kg q 12 hr as
oral suspension (not to exceed 500 mg/day).
IM, IV (Adults): Uncomplicated urinary
tract infections, skin/skin structure infec-
tions, disseminated gonococcal infections,
uncomplicated pneumonia —750 mg every 8
hr. Bone/joint infections, severe or compli-
cated infections—1.5 g every 8 hr. Life-
threatening infections—1.5 g every 6 hr.
Meningitis —3 g every 8 hr. Perioperative
prophylaxis —1.5 g IV 30—60 min before ini-
tial incision; 750 mg IM/IV every 8 hr can be giv-
en when procedure prolonged. Prophylaxis
during open-beart surgery —1.5 gIV atin-
duction of anesthesia and then every 12 hr for 3
additional doses. Gonorrbea—1.5 gIM (750
mg in two sites) with 1 g probenecid PO.

IM, IV (Children and Infants >3 mo): Most
infections—12.5-25 mg/kg q 6 hr or 16.7—
33.3 mg/kg q 8 hr (maximum dose = 6 g/day).
Bone andjoint infections—50 mg/kg q 8 hr
(maximum dose = 6 g/day). Bacterial menin-
gitis—50—60 mg/kg q 6 hr or 66.7-80 mg/kg
q8hr.

Renal Impairment

IM, IV (Adults): CCr 10-20 ml/min—750
mg q 12 hr; CCr <10 ml/min—750 mg q 24 hr.

Availability

Cefaclor

Capsules: 250 mg, 500 mg. Chewable tablets
(fruity): 125 mg, 187 mg, 250 mg, 375 mg.
Extended-release tablets (CD): 375 mg,
500 mg. Oral suspension (strawberry): 125
mg/5 ml, 187 mg/5 ml, 250 mg/5 ml, 375 mg/5
ml.

Cefotetan
Powder for injection: 1 g, 2 g, 10 g. Pre-
mixed containers: 1 g/50 ml, 2 g/50 ml.

Cefoxitin

Powder for injection: 1 g, 2 g, 10 g. Pre-
mixed containers: 1 g/50 ml D5W, 2 ¢/50 ml
D5W.
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Cefprozil

Tablets: 250 mg, 500 mg. Oral suspension
(bubblegum flavor): 125 mg/5 ml, 250 mg/5
ml.

Cefuroxime

Tablets: 250 mg, 500 mg. Oral suspension
(tutti-frutti flavor): 125 mg/5 ml, 250 mg/5
ml. Powder for injection: 750 mg, 1.5 ¢, 7.5
g. Premixed containers: 750 mg/50 ml, 1.5 g/
50 ml.

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs; appearance
of wound, sputum, urine, and stool; WBC) at
beginning and during therapy.

o Before initiating therapy, obtain a history to
determine previous use of and reactions to
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing) . Discontinue the drug and notify
physician or other health care professional
immediately if these symptoms occur. Keep
epinephrine, an antihistamine, and resuscita-
tion equipment close by in the event of an
anaphylactic reaction.

o Lab Test Considerations: May cause pos-
itive results for Coombs’ test in patients re-
ceiving high doses or in neonates whose
mothers were given cephalosporins before
delivery.

e Cefotetan—monitor prothrombin time and

assess patient for bleeding (guaiac stools;

check for hematuria, bleeding gums, ecchy-
mosis) daily in high-risk patients; may cause
hypoprothrombinemia.

May cause T serum AST, ALT, alkaline phos-

phatase, bilirubin, LDH, BUN, and creatinine.

o Cefoxitin may cause falsely 1 test results for

serum and urine creatinine; do not obtain se-

rum samples within 2 hr of administration.

May rarely cause leukopenia, neutropenia,

agranulocytosis, thrombocytopenia, and eo-

sinophilia.

Potential Nursing Diagnoses

Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)

Deficient knowledge, related to medication reg-
imen (Patient/Family Teaching)

Implementation

o PO: Administer around the clock. May be ad-
ministered on full or empty stomach. Admin-
istration with food may minimize GI irritation.
Shake oral suspension well before adminis-
tering.

o Administer cefaclor extended-release tablets
with food; do not crush, break, or chew.

o Do notadminister cefaclor within 1 hr of
antacids.

o Cefuroxime tablets should be swallowed
whole, not crushed; crushed tablets have a
strong, persistent bitter taste. Tablets may be
taken without regard to meals. Suspension
must be taken with food. Shake well each
time before using. Tablets and suspension are
not interchangeable.

o IM: Reconstitute IM doses with sterile or bac-
teriostatic water for injection or 0.9% NaCl
for injection. May be diluted with lidocaine to
minimize injection discomfort.

o Inject deep into a well-developed muscle

mass; massage well.

IV: Change sites every 48—72 hr to prevent
phlebitis. Monitor site frequently for throm-
bophlebitis (pain, redness, swelling).

If aminoglycosides are administered concur-
rently, administer in separate sites if possible,
atleast 1 hr apart. If second site is unavail-
able, flush line between medications.

IV Administration

o Direct IV: Dilute each cephalosporin in at
least 1 g/10 ml. Do not use preparations con-
taining benzyl alcohol for neonates. Rate:
Administer slowly over 3—5 min.

Cefotetan
IV Administration
o Intermittent Infusion: Diluent: Reconsti-
tuted solution may be further diluted in 50—
100 ml of D5W or 0.9% NaCl. Solution may be
colorless or yellow. Solution is stable for 24
hr at room temperature or 96 hr if refrigerat-
ed. Concentration: 10—40 mg/ml. Rate:
Administer over 20—30 min.
o Y-Site Compatibility: allopurinol, amifos-
tine, aztreonam, bivalirudin, dexmedetomi-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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date, diltiazem, docetaxel, etoposide phos-
phate, famotidine, fenoldopam, filgrastim,
fluconazole, fludarabine, gemcitabine, grani-
setron, heparin, insulin, lansoprazole, linezo-
lid, melphalan, meperidine, morphine, pacli-
taxel, pemetrexed, propofol, remifentanil,
sargramostim, tacrolimus, teniposide, theo-
phylline, thiotepa.

o Y-Site Incompatibility: pemetrexed, pro-
methazine, vinorelbine.

Cefoxitin
IV Administration

o Intermittent Infusion: Diluent: Reconsti-
tuted solution may be further diluted in 50—
100 ml of D5W, D10W, 0.9% NaCl, dextrose/
saline combinations, D5/LR, Ringer’s, or LR.
Stable for 24 hr at room temperature and 1
wk if refrigerated. Darkening of powder does
not alter potency. Concentration: 40 mg/
ml. Rate: Administer over 10—60 min.

o Continuous Infusion: May be diluted in
500—1000 ml for continuous infusion.

o Syringe Compatibility: heparin.

o Y-Site Compatibility: acyclovir, amifostine,
amphotericin B cholesteryl sulfate, anidula-
fungin, aztreonam, bivalirudin, cyclophos-
phamide, dexmedetomidine, diltiazem, doce-
taxel, doxorubicin liposome, etoposide
phosphate, famotidine, fluconazole, foscar-
net, gemcitabine, granisetron, hydromor-
phone, linezolid, magnesium sulfate, meperi-
dine, morphine, ondansetrol, perphenazine,
propofol, ranitidine, remifentanil, teniposide,
thiotepa.

o Y-Site Incompatibility: Manufacturer rec-
ommends stopping other medications during
infusion, fenoldopam, filgrastim, lansopra-
zole, pemetrexed, pentamidine.

Cefuroxime
IV Administration

o Intermittent Infusion: Diluent: Solution
may be further diluted in 100 ml of 0.9%
NaCl, D5W, D10W, or dextrose/saline combi-
nations. Stable for 24 hr at room temperature
and 1 wkif refrigerated. Concentration:
30 mg/ml. Rate: Administer over 15—60
min.

o Continuous Infusion: May also be diluted
in 500—1000 ml for continuous infusion.

o Y-Site Compatibility: acyclovir, allopuri-
nol, amifostine, amiodarone, anidulafungin,
atracurium, aztreonam, bivalirudin, cyclo-
phosphamide, dexmedetomidine, diltiazem,

docetaxel, etoposide phosphate, famotidine,
fenoldopam, fludarabine, foscarnet, gemcita-
bine, granisetron, hydromorphone, linezolid,
melphalan, meperidine, milrinone, mor-
phine, ondansetron, pancuronium, peme-
trexed, perphenazine, propofol, remifentanil,
sargramostim, tacrolimus, teniposide, thiote-
pa, vecuronium.

o Y-Site Incompatibility: Manufacturer rec-
ommends temporarily discontinuing primary
solution when administering cefuroxime via
Y-site, azithromycin, filgrastim, fluconazole,
midazolam, vinorelbine.

Patient/Family Teaching

o Instruct patient to take medication around
the clock at evenly spaced times and to finish
the medication completely, even if feeling bet-
ter. Take missed doses as soon as possible
unless almost time for next dose; do not dou-
ble doses. Advise patient that sharing of this
medication may be dangerous.

o Pedi: Instruct parents or caregivers to use
calibrated measuring device with liquid prep-
arations.

o Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.

o Caution patients that concurrent use of alco-
hol with cefotetan may cause a disulfiram-
like reaction (abdominal cramps, nausea,
vomiting, headache, hypotension, palpita-
tions, dyspnea, tachycardia, sweating, flush-
ing). Alcohol and alcohol-containing medica-
tions should be avoided during and for
several days after therapy.

o Instruct patient to notify health care profes-
sional if fever and diarrhea develop, especial-
lyif stool contains blood, pus, or mucus. Ad-
vise patient not to treat diarrhea without
consulting health care professional.

Evaluation/Desired Outcomes

o Resolution of signs and symptoms of infec-
tion. Length of time for complete resolution
depends on the organism and site of in-
fection.

o Decreased incidence of infection when used
for prophylaxis.

|
CEPHALOSPORINS—THIRD
GENERATION
cefdinir (sef-di-nir)
Omnicef



Copyright © 2008 by F.A. Davis

CEPHALOSPORINS—THIRD GENERATION 287

cefditoren (sef-dye-tor-en)
Spectracef

cefixime (sef-ik-seem)

Suprax

cefoperazone
sef-oh-per-a-zone)
efobid

cefotaxime (Sef-oh-taks-eem)
Claforan

cefpodoxime (sef-poe-dox-eem)
Vantin

ceftazidime (sef-tay-zi-deem)
Fortaz, Tazicef

ceftibuten (sef-tye-byoo-ten)
Cedax

ceftizoxime (sef-ti-zox-eem)
Cefizox

ceftriaxone (sef-try-ax-one)
Rocephin

Classification

Therapeutic: anti-infectives
Pharmacologic: third-generation cephalos-
porins

Pregnancy Category B

Indications

Treatment of the following infections caused by
susceptible organisms: Skin and skin structure
infections (not cefixime), Urinary and gyneco-
logic infections (not cefdinir, cefditoren, or cef-
tibuten), Respiratory tract infections (not cefdi-
nir, cefditoren, or ceftibuten). Cefotaxime,
ceftazidime, ceftizoxime, ceftriaxone:
Meningitis and bone/joint infections. Cefoper-
azone, cefotaxime, ceftazidime, ceftizox-
ime, ceftriaxone: Intra-abdominal infections
and septicemia. Cefdinir, cefixime, cefpo-
doxime, ceftibuten, ceftriaxone: Otitis me-
dia. Cefotaxime and ceftriaxone: Periopera-
tive prophylaxis. Ceftazidime: Febrile
neutropenia. Cefotaxime, ceftriaxone: Lyme
disease.

Action

Bind to the bacterial cell wall membrane, caus-
ing cell death. Therapeutic Effects: Bacterici-
dal action against susceptible bacteria. Spec-

trum: Similar to that of second-generation
cephalosporins, but activity against staphylo-
cocci is less, whereas activity against gram-neg-
ative pathogens is greater, even for organisms
resistant to first- and second-generation agents.
Notable is increased action against: Enterobac-
ter, Haemophilus influenzae, Escherichia
coli, Klebsiella pneumoniae, Neisseria gonor-
rhea, Citrobacter, Morganella, Proteus, Provi-
dencia, Serratia, Moraxella catarrbalis,
Borrelia burgdorferi. Some agents have activity
against Neisseria meningitidis (cefotaxime,
ceftazidime, ceftizoxime, ceftriaxone). Some
agents have enhanced activity against Pseudom-
onas aeruginosa (ceftazidime, cefoperazone).
Not active against methicillin-resistance staphy-
lococci or enterococci. Some agents have activi-
ty against anaerobes, including Bacteroides
fragilis (cefoperazone, cefotaxime, ceftizox-
ime, ceftriaxone).

Pharmacokinetics

Absorption: Cefoperazone, cefotaxime, cef-
tazidime, ceftizoxime, and ceftriaxone are
well absorbed after IM administration. Ceftibu-
ten is well absorbed after oral administration;
cefixime 40-50% absorbed after oral adminis-
tration (oral suspension); cefdinir 16-25% ab-
sorbed after oral administration. Cefditoren pi-
voxil and cefpodoxime proxetil are prodrugs
that are converted to their active components in
Gl tract during absorption (cefditoren—14%
absorbed [ T by high-fat meal]; cefpodox-
ime—50% absorbed).

Distribution: Widely distributed. Cross the
placenta; enter breast milk in low concentra-
tions. CSF penetration better than with first- and
second-generation agents.

Protein Binding: Cefoperazone and ceftriax-
one290%.

Metabolism and Excretion: Cefdinir, cefta-
zidime, cefditoren, and ceftizoxime—>85%
excreted in urine. Cefpodoxime —30% excret-
ed in urine. Cefoperazone—excreted in the
bile. Ceftibuten, cefiriaxone, and cefotax-
ime—rpartly metabolized and partly excreted in
the urine. Cefixime—>50% excreted un-
changed in urine, >210% in bile.

Half-life: Cefdinir—1.7 hr; cefditoren—1.6
hr; cefixime—3—4 hr; cefoperazone—2 hr;
cefotaxime—1-1.5 hr; cefpodoxime—2-3
hr; ceftazidime—?2 hr; ceftibuten—2 hr;

¥ = Canadian drug name.

*CAPITALS indicates life-threatening; underlines indicate most frequent.
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ceftizoxime—1.4-1.9 hr; ceftriaxone—6-9
hr (all except cefoperazone and cefiriaxone
are increased in renal impairment).

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

Cefdinir PO rapid 2-4 hr 12-24 hr

Cefditoren PO rapid 1.5-3 hr 12 hr

Cefixime PO rapid 2-6 hr 24 hr

Cefoperazone IM  rapid 1-2 hr 12 hr

Cefoperazone IV rapid end of in- 12 hr
fusion

Cefotaxime IM rapid 0.5 hr 4-12 hr

Cefotaxime IV rapid end of in- 4-12 hr
fusion

Cefpodoxime PO unknown 2-3 hr 12 hr

Ceftazidime IM rapid 1 hr 6-12 hr

Ceftazidime IV rapid end of in-  6-12 hr
fusion

Ceftibuten PO rapid 3 hr 24 hr

Ceftizoxime IM rapid 0.5-1.5 hr  6-12 hr

Ceftizoxime IV rapid end of in- 6-12 hr
fusion

Ceftriaxone IM rapid 1-2 hr 12-24 hr

Ceftriaxone IV rapid end of in- 12-24 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cepha-
losporins; Serious hypersensitivity to penicil-
lins; Hyperbilirubinemic neonates (ceftriaxone
only; may lead to kernicterus); Carnitine defi-
ciency or inborn errors of metabolism (cefdito-
ren only); Hypersensitivity to milk protein (cef-
tidoren only; contains sodium caseinate).

Use Cautiously in: Renal impairment (de-
creased dosing/increased dosing interval rec-
ommended for: Cefdinir if CCr <30 ml/min, ce-
Sixime if CCr <60 ml/min, cefotaxime if CCr
<20 ml/min, cefpodoxime if CCr <30 ml/min,
ceflazidime if CCr <50 ml/min, ceftibuten and
cefditoren if CCr <50 ml/min, ceftizoxime if
CCr <80 ml/min); Hepatic/biliary impairment
or combined hepatic/biliary/renal impairment
(dosage reduction/increased dosing interval
recommended for cefoperazone ); Combined
severe hepatic and renal impairment (dosage
reduction/increased dosing interval recom-
mended for cefiriaxone ); Diabetes (ceftibu-
ten and cefdinir suspensions contain sucrose);
History of GI disease, especially colitis; Patients
with poor nutritional status, malabsorption
states, or alcoholism maybe at 1 risk for
bleeding with cefoperazone; Geri: Dosage ad-
justment due to age-related |, in renal function
may be necessary; Pregnancy and lactation
(have been used safely).

Adverse Reactions/Side Effects

CNS: seizures (high doses), headache. GI: psEU-
DOMEMBRANOUS COLITIS, diarrhea, nausea, vomiting,
cholelithiasis (ceftriaxone), cramps. Derm:
rashes, urticaria. Hemat: agranulocytosis,
bleeding (1 with cefoperazone), eosinophilia,
hemolytic anemia, lymphocytosis, neutropenia,
thrombocytopenia, thrombocytosis. GU: hema-
turia, vaginal moniliasis. Local: pain at IM site,
phlebitis AT v siTe. Misc: allergic reactions in-
cluding ANAPHYLAXIS and SERUM SICKNESS, superinfec-
tion.

Interactions

Drug-Drug: Probenecid | excretionand |
serum levels (cefdinir, cefditoren, cefixime, ce-
fotaxime, cefpodoxime, ceftizoxime, ceftriax-
one). Ingestion of alcohol within 48—72 hr of
cefoperazone may result in a disulfiram-like re-
action. Cefoperazone may 7 risk of bleeding
with anticoagulants, antiplatelet agents,
thrombolytic agents, and NSAIDS. Concur-
rent use of loop diuretics or nephrotoxic
agents including aminoglycosides may 1
risk of nephrotoxicity. Antacids | absorption
of cefdinir, cefditoren, and cefpodoxime. Iron
supplements | absorption of cefdinir. H,-
receptor antagonists | absorption of cefdi-
toren and cefpodoxime. Cefixime may 1 car-
bamazepine levels.

Route/Dosage

Cefdinir

PO (Adults >13 yr): 300 mg q 12 hr or 600
mg q 24 hr (use q 12 hr dosing only for commu-
nity-acquired pneumonia or skin and skin
structure infections).

PO (Children 6 mo—12 yr): 7 mg/kg q 12 hr
(use only for skin/skin structure infections) or
14 mg/kg q 24 hr; dose should not exceed 600
mg/day.

Renal Impairment

PO (Adults and Children >13 yr): CCr <30
ml/min—300 mg q 24 hr.

Renal Impairment
PO (Children 6 mo—12 yr): CCr <30 ml/
min—7 mg/kg q 24 hr.

Cefditoren

PO (Adults and Children >12 yr): Pharyngi-
tis/tonsillitis, skin/skin structure infec-
tions—200 mg twice daily; Acute bacterial ex-
acerbation of chronic bronchitis or
community acquired pneumonia—400 mg
twice daily.
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Renal Impairment

PO (Adults): CCr 30—49 mi/min—dose
should not exceed 200 mg twice daily; CCr <30
ml/min—dose should not exceed 200 mg once
daily.

Cefixime

PO (Adults and Children >12 yr or >50
kg): Most infections—400 mg once daily;
Gonorrhea— 400 mg single dose.

PO (Children): 8 mg/kg once daily or 4 mg/kg
ql2h

Renal Impairment

PO (Adults): CCr 21-60 ml/min— 75% of
standard dose once daily; CCr <20 ml/min—
50% of standard dose once daily.

Cefoperazone

IM, IV (Adults): Mild to moderate infec-
tions—1-2 g q 12 hr. Severe infections—2—4
gq8hror1.5-3gq6hr.

Hepatic/Renal Impairment

IM, IV (Adults): Impaired hepatic function/
biliary obstruction—daily dose should not ex-
ceed 4 g; combined hepatic and renal impair-
ment—daily dose should not exceed 1-2 g.

Cefotaxime

IM, IV (Adults and Children >12 yr): Most
uncomplicated infections—1 g q 12 hr. Mod-
erate or severe infections—1-2 g q 6-8 hr.
Life-threatening infections—?2 g q 4 hr (max-
imum dose = 12 g/day). Gonococcal urethri-
tis/cervicitis or rectal gonorrhea in fe-
males—500 mg IM (single dose). Rectal
gonorrhea in males —1 g IM (single dose).
Perioperative prophylaxis —1 g 30—90 min
before initial incision (one-time dose).

IM, IV (Children 1 mo—12 yr): <50 kg—
100-200 mg/kg/day divided q 68 hr. Menin-
gitis —200 mg/kg/day divided q 6 hr. Invasive
pneumococcal meningitis—225-300 mg/kg/
day divided q 68 hr. =50 kg—see adult
dosing.

IV (Neonates 1-4 wk): 50 mg/kg q 68 hr.
IV (Neonates <1 wk): 50 mg/kg q 8—12 hr.
Renal Impairment

(Adults): CCr <20 ml/min— |, dose by 50%.

Cefpodoxime

PO (Adults): Most infections—200 mg q 12
hr. Skin and skin structure infections—400
mg q 12 hr. Urinary tract infections/pharyn-

gitis—100 mg q 12 hr. Gonorrhea—200 mg
single dose.

PO (Children 2 mo—12 yr): Pharyngitis/
tonsillitis/otitis media/acute maxillary si-
nusitis—5 mg/kg q 12 hr (not to exceed 200
mg/dose).

Renal Impairment
PO (Adults): CCr <30 ml/min— 7 dosing
interval to q 24 hr.

Ceftazidime

IM, IV (Adults and Children >12 yr): Preu-
monia and skin/skin structure infections—
500 mg—1 g q 8 hr. Bone andjoint infec-
tions—2 g q 12 hr. Severe and life-threaten-
ing infections—2 g q 8 hr. Complicated uri-
nary tract infections—500 mg q 8—12 hr.
Uncomplicated urinary tract infections—
250 mg q 12 hr. Cystic fibrosis lung infection
caused by Pseudomonas aeruginosa —30—
50 mg/kg q 8 hr (maximum dose = 6 g/day).
IM, IV (Children 1 mo—12 yr): 33.3-50 mg/
kg g 8 hr (maximum dose = 6 g/day).

IM, IV (Neonates <4 wk): 50 mg/kg q 8—12
hr.

Renal Impairment

IM, IV (Adults): CCr31-50 mli/min—1gq
12 hr; CCr 16-30 ml/min—1 g q 24 hr; CCr
6—15 ml/min—500 mg q 24 hr; CCr <5 ml/
min—>500 mg q 48 hr.

Ceftibuten

PO (Adults and Children >12 yr): 400 mg q
24hr for 10 days.

PO (Children 6 mo—12 yr): 9 mg/kg q 24 hr
for 10 days (maximum dose = 400 mg/day).

Renal Impairment

PO (Adults): CCr 3049 ml/min—200 mg q
24 hr as capsules or 4.5 mg/kg q 24 hr as sus-
pension; CCr 5—29 ml/min—100 mg q 24 hr
as capsules or 2.25 mg/kg q 24 hr as sus-
pension.

Ceftizoxime

IM, IV (Adults): Severe infections—1-2 g q
8-12 hr. Life-threatening infections—3—4 g
q8hr. Uncomplicated urinary tract infec-
tions—500 mg q 12 hr. Gonococcal urethri-
tis/cervicitis —1 g IM (single dose).

IM, IV (Children >6 mo): 50 mg/kg q 68 hr
(not to exceed 200 mg/kg/day).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Renal Impairment

IM, IV (Adults): CCr50-79 ml/min—500
mg—1.5 g q8 hr; CCr 5—49 ml/min—250 mg—
1gq 12 hr; CCr 0—4 ml/min—500 mg—1 g q
48 hr or 250-500 mg q 24 hr.

Ceftriaxone

IM, IV (Adults): Most infections—1-2 g q
12-24 hr. Gonorrbea—?250 mg IM (single
dose). Meningitis—?2 g q 12 hr. Perioperative
prophylaxis —1 g 30—120 min before initial
incision (single dose).

IM, IV (Children): Most infections—25—
37.5 mg/kg q 12 hr or 50—75 mg/kg q 24 hr;
dose should not exceed 2 g/day. Meningitis—
100 mg/kg q 24 hr or 50 mg/kg q 12 hr; dose
should not exceed 4 g/day. Acute otitis me-
dia—50 mg/kg IM single dose; dose should not
exceed 1g. Uncomplicated gonorrhea —125
mg IM (single dose).

Availability

Cefdinir

Oral suspension (strawberry): 125 mg/5
ml, 250 mg/5 ml. Cost: Generic—125 mg/5 ml
$73.40/100 ml, 250 mg/5 ml $83.87/60 ml.
Capsules: 300 mg. Cost: $104.99/20.

Cefditoren
Tablets: 200 mg.

Cefixime
Oral suspension (strawberry): 100 mg/5
ml.

Cefoperazone
Powder for injection: 1 g, 2 g, 10 g. Pre-
mixed containers: 1 g/50 ml, 2 g/50 ml.

Cefotaxime

Powder for injection: 500 mg, 18,2 ¢ 10g,
20 g. Premixed containers: 1 g/50 ml, 2 g/50
ml.

Cefpodoxime

Tablets: 100 mg, 200 mg. Oral suspension
(lemon creme): 50 mg/5 ml, 100 mg/5 ml.
Ceftazidime

Powder for injection: 500 mg, 1 g,2¢,6¢.
Premixed containers: 1 g/50 ml, 2 g/50 ml.
Ceftibuten

Capsules: 400 mg. Oral suspension (cher-
ry): 90 mg/5 ml.

Ceftizoxime

Powder for injection: 1 ¢g,2 g, 10 g. Pre-
mixed containers: 1 g/50 ml, 2 g/50 ml.

Ceftriaxone

Powder for injection: 250 mg, 500 mg, 1 g, 2
g, 10 g. Premixed containers: 1 g/50 ml, 2 g/
50 ml.

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs; appearance
of wound, sputum, urine, and stool; WBC) at
beginning of and throughout therapy.

o Before initiating therapy, obtain a history to
determine previous use of and reactions to
penicillins or cephalosporins. Persons with a
negative history of penicillin sensitivity may
still have an allergic response.

o Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Observe patient for signs and symptoms of
anaphylaxis (rash, pruritus, laryngeal edema,
wheezing). Discontinue drug and notify phy-
sician or other health care professional im-
mediately if these symptoms occur. Keep epi-
nephrine, an antihistamine, and resuscitation
equipment close by in the event of an anaphy-
lactic reaction.

o Pedi: Assess newborns for jaundice and hy-
perbilirubinemia before making decision to
use ceftriaxone (should not be used in jaund-
iced or hyperbilirubinemic neonates).

o Lab Test Considerations: May cause pos-
itive results for Coombs’ test in patients re-
ceiving high doses or in neonates whose
mothers were given cephalosporins before
delivery.

o Monitor prothrombin time and assess patient

for bleeding (guaiac stools; check for hema-

turia, bleeding gums, ecchymosis) daily in
patients receiving cefoperazone or cefdito-
ren, as this agent may cause hypoprothrom-
binemia.

May cause | serum AST, ALT, alkaline phos-

phatase, bilirubin, LDH, BUN, and creatinine.

May rarely cause leukopenia, neutropenia,

agranulocytosis, thrombocytopenia, eosino-

philia, lymphocytosis, and thrombocytosis.

Potential Nursing Diagnoses

Risk for infection (Indications, Side Effects)
Diarrhea (Adverse Reactions)

Deficient knowledge, related to medication reg-
imen (Patient/Family Teaching)
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Implementation

Cefditoren is not recommended for pro-
longed use since other piralate-containing
compounds have caused clinical manifesta-
tions of carnitine deficiency when used over a
period of months.

PO: Administer around the clock. May be ad-
ministered on full or empty stomach. Admin-
istration with food may minimize GI irritation.
Shake oral suspension well before adminis-
tering. Cefditoren should be administered
with meals to enhance absorption. Cefpo-
doxime tablets should be administered with
meals to enhance absorption (the suspension
may be administered without regard to meals.
Ceftibuten should be administered at least 1
hr before or 2 hr after meals.

Cefixime oral suspension should be used to
treat otitis media (results in higher peak con-
centrations than tablets).

Do not administer cefdinir or cefpodoxime
within 2 hr before or after an antacid. Do not
administer cefpodoxime within 2 hr before or
after an H, receptor antagonist. Do not
administer cefdinir within 2 hr before or after
iron supplements. Do not administer cefdito-
ren concomitantly with antacids.

IM: Reconstitute IM doses with sterile or bac-
teriostatic water for injection or 0.9% NaCl
for injection. May be diluted with lidocaine to
minimize injection discomfort.

Inject deep into a well-developed muscle
mass; massage well.

IV: Monitor injection site frequently for phle-
bitis (pain, redness, swelling) . Change sites
every 48—72 hr to prevent phlebitis.

If aminoglycosides are administered concur-
rently, administer in separate sites, if possi-
ble, atleast 1 hr apart. If second site is un-
available, flush lines between medications.
IV Administration

Direct IV: Dilute cephalosporins in at least 1
¢/10 ml. Avoid direct IV administration of ce-
Joperazone and cefiriaxone. Do not use
preparations containing benzyl alcohol for
neonates. Rate: Administer slowly over 3—5
min.

Cefoperazone

IV Administration

Intermittent Infusion: Diluent: Reconsti-
tute each gram with at least 2.8 ml of sterile

or bacteriostatic water for injection or 0.9%
NaCl. Shake vigorously and allow to stand for
visualization and clarity. Solution may be col-
orless to straw colored. Each gram in solu-
tion should be further diluted in 20—40 ml of
0.9% NaCl, D5W, D10W, dextrose/saline
combinations, D5/LR, or LR. Concentra-
tion: 25-50 mg/mlSolution is stable for 24
hr at room temperature and 5 days if refriger-
ated. Rate: Administer over 15—30 min.
Continuous Infusion: For continuous infu-
sion, concentration should be 2-25 mg/ml.
Syringe Compatibility: heparin.

Y-Site Compatibility: acyclovir, allopuri-
nol, aztreonam, cyclophosphamide, docetax-
el, enalaprilat, esmolol, etoposide, famoti-
dine, fludarabine, foscarnet, granisetron,
hydromorphone, linezolid, magnesium sul-
fate, melphalan, morphine, propofol, raniti-
dine, teniposide, thiotepa.

Y-Site Incompatibility: amifostine, ampho-
tericin B cholesteryl sulfate, cisatracurium,
doxorubicin liposome, filgrastim, gemcita-
bine, labetalol, meperidine, ondansetron,
pentamidine, perphenazine, promethazine,
sargramostim, vinorelbine.

Cefotaxime

IV Administration

Intermittent Infusion: Diluent: Reconsti-
tuted solution may be further diluted in 50—
100 ml of D5W, D10W, LR, dextrose/saline
combinations, or 0.9% NaCl. Solution may
appear light yellow to amber. Solution is sta-
ble for 24 hr at room temperature and 5 days
if refrigerated. Concentration: 20-60 mg/
ml. Rate: Administer over 20—30 min.
Syringe Compatibility: heparin.

Y-Site Compatibility: acyclovir, amifostine,
aztreonam, bivalirudin, cyclophosphamide,
dexmedetomidine, diltiazem, docetaxel, eto-
poside phosphate, famotidine, fenoldopam,
fludarabine, granisetron, hydromorphone,
levofloxacin, lorazepam, magnesium sulfate,
melphalan, meperidine, midazolam, milri-
none, morphine, ondansetron, perphena-
zine, propofol, remifentanil, sargramostim,
teniposide, thiotepa, tolazoline, vinorelbine.
Y-Site Incompatibility: allopurinol, azi-
thromycin, filgrastim, fluconazole, gemcita-
bine, pemetrexed, pentamidine.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Ceftazidime
IV Administration

o Intermittent Infusion: Diluent: Reconsti-

tuted solution may be further diluted in at

least 1 g/10 ml of 0.9% NaCl, D5W, D10W,
dextrose/saline combinations, or LR. Dilution
causes CO, to form inside vial, resulting in
positive pressure; vial may require venting af-
ter dissolution to preserve sterility of vial. Not
required with L -arginine formulation (Cep-
taz). Solution may appear yellow to amber;
darkening does not alter potency. Solution is

stable for 18 hr at room temperature and 7

days if refrigerated. Concentration: 40 mg/

ml. Rate: Administer over 15—30 min.

Syringe Compatibility: hydromorphone.

Y-Site Compatibility: acyclovir, allopuri-

nol, amifostine, aminophylline, anidulafun-

gin, aztreonam, bivalirudin, ciprofloxacin,
dexmedetomidine, diltiazem, docetaxel, dop-
amine, doxapram, enalaprilat, epinephrine,
esmolol, etoposide phosphate, famotidine,
fenoldopam, filgrastim, fludarabine, foscar-
net, furosemide, gemcitabine, granisetron,
heparin, hydromorphone, insulin, ketamine,
labetalol, linezolid, melphalan, meperidine,
milrinone, morphine, ondansetron, paclitax-
el, ranitidine, remifentanil, sufentanil, tacro-
limus, teniposide, theophylline, thiotepa, to-
bramycin, vinorelbine, zidovudine.

o Y-Site Incompatibility: amiodarone, am-
photericin B cholesteryl sulfate, amsacrine,
azithromycin, doxorubicin liposome, eryth-
romycin, fluconazole, idarubicin, lansopra-
zole, midazolam, pemetrexed, pentamidine,
phenytoin, warfarin.

Ceftizoxime
IV Administration

o Intermittent Infusion: Diluent: Reconsti-
tuted solution may be further diluted in 50—
100 ml of D5W, D10W, 0.9% NaCl, dextrose/
saline combinations, or LR. Solution is stable
for 8 hr at room temperature and 48 hr if re-
frigerated. Concentration: 20 mg/ml.
Rate: Administer over 15—30 min.

o Y-Site Compatibility: acyclovir, allopuri-
nol, amifostine, amiodarone, amphotericin B
cholesteryl sulfate, anidulafungin, aztreonam,
bivalirudin, dexmedetomidine, docetaxel,
doxorubicin liposome, enalaprilat, esmolol,
etoposide phosphate, famotidine, fenoldo-
pam, fludarabine, foscarnet, gemcitabine,
granisetron, hydromorphone, labetalol, line-

zolid, melphalan, meperidine, morphine, ni-
cardipine, ondansetron, pemetrexed, propo-
fol, ranitidine, remifentanil, sargramostim,
teniposide, thiotepa, vinorelbine.

o Y-Site Incompatibility: filgrastim, lanso-
prazole.

Ceftriaxone
IV Administration

o Intermittent Infusion: Reconstitute each
250-mg vial with 2.4 ml, each 500-mg vial
with 4.8 ml, each 1-g vial with 9.6 ml, and
each 2-gvial with 19.2 ml of sterile water for
injection, 0.9% NaCl, or D5W for a concen-
tration of 100 mg/ml. Diluent: Solution may
be further diluted in 50—100 ml of 0.9% NaCl,
D5W, D10W, D5/0.45% NaCl, or LR. Solution
may appear light yellow to amber. Solution is
stable for 3 days at room temperature. Con-
centration: 40 mg/ml. Rate: Administer
over 10—30 min.

Y-Site Compatibility: acyclovir, allopuri-
nol, amifostine, amiodarone, anidulafungin,
aztreonam, bivalirudin, cisatracurium, dap-
tomycin, dexmedetomidine, diltiazem, doce-
taxel, doxorubicin liposome, drotrecogin,
etoposide phosphate, famotidine, fenoldo-
pam, fludarabine, foscarnet, gemcitabine,
granisetron, heparin, lansoprazole, linezolid,
melphalan, meperidine, methotrexate, mor-
phine, paclitaxel, pantoprazole, pemetrexed,
propofol, remifentanil, sargramostim, sodi-
um bicarbonate, tacrolimus, teniposide,
theophylline, thiotepa, warfarin, zidovudine.
Y-Site Incompatibility: amphotericin B
cholesteryl sulfate, amsacrine, azithromycin,
filgrastim, fluconazole, labetalol, pentami-
dine, vinorelbine.

Patient/Family Teaching

o Instruct patient to take medication around

the clock and to finish the medication com-

pletely, even if feeling better. Take missed
doses as soon as possible unless almost time
for next dose; do not double doses. Advise pa-
tient that sharing of this medication may be
dangerous.

Pedi: Instruct parents or caregivers to use

calibrated measuring device with liquid prep-

arations.

o Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
itching or discharge, loose or foul-smelling
stools) and allergy.
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o Caution patients that concurrent use of alco-
hol with cefoperazone may cause a disulfi-
ram-like reaction (abdominal cramps, nau-
sea, vomiting, headache, hypotension,
palpitations, dyspnea, tachycardia, sweating,
flushing). Alcohol and alcohol-containing
medications should be avoided during and
for several days after therapy.

o Instruct patient to notify health care profes-
sional if fever and diarrhea develop, especial-
lyif stool contains blood, pus, or mucus. Ad-
vise patient not to treat diarrhea without
consulting health care professional.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

o Decreased incidence of infection when used
for prophylaxis.

cephradine, See CEPHALOSPORINS—
FIRST GENERATION.

1 —
cetirizine (se-ti-ra-zeen)
Zyrtec

Classification

Therapeutic: allergy, cold, and cough
remedies, antihistamines
Pharmacologic: piperazines (peripherally
selective)

Pregnancy Category B

Indications

Relief of allergic symptoms caused by histamine
release including: Seasonal and perennial aller-
gic rhinitis, Chronic urticaria.

Action

Antagonizes the effects of histamine at H -recep-
tor sites; does not bind to or inactivate hista-
mine. Anticholinergic effects are minimal and
sedation is dose related. Therapeutic Effects:
Decreased symptoms of histamine excess
(sneezing, rhinorrhea, ocular tearing and
redness, pruritus).

Pharmacokinetics
Absorption: Well absorbed following oral ad-
ministration.

Distribution: Unknown.

Protein Binding: 93%.

Metabolism and Excretion: Excreted primar-
ily unchanged by the kidneys.

Half-life: 7.4-9 hr (decreased in children to
6.2 hr, increased in renal impairment up to 19—
21hr).

TIME/ACTION PROFILE (antihistaminic
effects)

ROUTE ONSET
PO 30 min

PEAK
4-8 hr

DURATION
24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cetiriz-
ine, hydroxyzine, or any component; Lactation:
Excreted in breast milk; not recommended for
use.

Use Cautiously in: Patients with hepatic or re-
nal impairment (dosage reduction recommend-
edif CCr <31 ml/min or hepatic function is im-
paired); OB, Pedi: Safety not established for
pregnant women or children <6 mo; Geri: Ini-
tiate at lower doses.

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness (significant with
doses >10 mg/day), fatigue. EENT: pharyngitis.
GI: dry mouth.

Interactions

Drug-Drug: Additive CNS depression may oc-
cur with alcohol, opioid analgesics, or sed-
ative/hypnotics. Theophylline may decrease
clearance and increase toxicity.

Route/Dosage

PO (Adults and Children >6 yr): 5-10 mg
given once or divided twice daily.

PO (Children 2-5 yr): 2.5 mg once daily ini-
tially, may be increased to 5 mg once daily or
2.5mgevery 12 hr.

PO (Children 1-2 yr): 2.5 mg once daily; may
be increased to 2.5 mg every 12 hr.

PO (Children 6-12 mo): 2.5 once daily.

Renal/Hepatic Impairment

PO (Adults and Children >12 yr): CCr <31/
ml/min, hepatic impairment or hemodialy-

sis—>5 mg once daily.

PO (Children 6-11 yr): start therapy at <2.5
mg/day.

PO (Children <6 yr): use not recommended.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Availability

Tablets: 5 mg, 10 mg. Cost: 5 mg $76.99/30,
10 mg $75.99/30. Chewable tablets (grape):
5mg, 10 mg. Cost: 5 mg $75.99/30, 10 mg
$75.99/30. Syrup (banana-grape flavor): 1
mg/mlin 120-ml and 480-ml bottles. Cost:
$41.99/120 ml, $145.97/480 ml. I combi-
nation with: pseudoephedrine (Zyrtec-D 12
Hour) (See Appendix B).

NURSING IMPLICATIONS

Assessment

o Assess allergy symptoms (rhinitis, conjuncti-
vitis, hives) before and periodically during
therapy.

o Assess lung sounds and character of bronchi-
al secretions. Maintain fluid intake of 1500—
2000 ml/day to decrease viscosity of sec-
retions.

o Lab Test Considerations: May cause
false-negative result in allergy skin testing.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for injury (Adverse Reactions)

Implementation

o Do not confuse Zyrtec (cetirizine) with Zan-
tac (ranitidine) or Zyprexa (olanzapine).

o PO: Administer once daily without regard to
food.

Patient/Family Teaching

o Instruct patient to take medication as di-
rected.

o May cause dizziness and drowsiness. Caution
patient to avoid driving or other activities re-
quiring alertness until response to medica-
tion is known.

o Advise patient to avoid taking alcohol or other
CNS depressants concurrently with this drug.

o Advise patient that good oral hygiene, fre-
quent rinsing of mouth with water, and su-
garless gum or candy may minimize dry
mouth. Patient should notify dentist if dry
mouth persists >2 wk.

o Instruct patient to contact health care profes-
sional if dizziness occurs or if symptoms
persist.

Evaluation/Desired Outcomes
o Decrease in allergic symptoms.
]

cetuximab (se-tux-i-mab)
Erbitux

Classification
Therapeutic: antineoplastics
Pharmacologic: monoclonal antibodies

Pregnancy Category C

Indications

Locally or regionally advanced squamous cell
carcinoma of the head and neck with radiation.
Recurrent or metastatic squamous cell carcino-
ma of the head and neck progressing after plati-
num-based therapy. EGFR expressing metastatic
colorectal cancer in patients who have not re-
sponded to irinotecan and oxaliplatin. Metastat-
ic colorectal cancer (with irinotecan) when tu-
mors express the epidermal growth factor
receptor (EGFR) and have not responded or are
intolerant to irinotecan alone.

Action

Binds specifically to EGFR thereby preventing
the binding of endogenous epidermal growth
factor (EGF). This prevents cell growth and dif-
ferentiation processes. Combination with irino-
tecan enhances antitumor effects of irinotecan.
Therapeutic Effects: Decreased tumor growth
and spread.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: 97-114 hr.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION

v unknown unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cetuxi-
mab or murine (mouse) proteins; OB: Pregnan-
cy or lactation.

Use Cautiously in: Exposure to sunlight (may
exacerbate dermatologic toxicity); Pedi: Chil-
dren (safety not established).

Adverse Reactions/Side Effects

Most adverse reactions reflect combination
therapy with irinotecan. CNS: malaise, depres-
sion, headache, insomnia. EENT: conjunctivitis.
Resp: dyspnea, T cough, interstitial lung dis-
ease. CV: PULMONARY EMBOLISM. GI: abdominal
pain, constipation, diarrhea, nausea, vomiting
anorexia, stomatitis. GU: renal failure. Derm:
acneform dermatitis, alopecia, nail disorder,
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pruritus, skin desquamation. F and E: dehydra-
tion, hypomagnesemia, peripheral edema. He-
mat: anemia, leukopenia. MS: back pain. Me-
tab: weight loss. Misc: INFUSION REACTIONS, fever,
desquamation of mucosal epithelium.

Interactions
Drug-Drug: None noted.

Route/Dosage

Head & Neck Cancer with Radiation

IV (Adults): 400 mg/m? administered 1 wk pri-
or to initiation of radiation therapy, followed by
weekly maintenance doses of 250 mg/m? for the
duration of radiation therapy. Complete infusion
1 hr prior to radiation therapy; dose modifica-
tion recommended for dermatologic toxicity.

Head and Neck Cancer Monotherapy

IV (Adults): 400 mg/m? initial loading dose,
followed by weekly maintenance doses of 250
mg/m*until disease progression or unaccept-
able toxicity; dose modification recommended
for dermatologic toxicity.

Colorectal Cancer

IV (Adults): 400 mg/m’ initial loading dose,

followed by weekly maintenance doses of 250
mg/m?; dose modification recommended for

dermatologic toxicity.

Availability
Solution for injection: 2 mg/ml in 50 ml vials.

NURSING IMPLICATIONS

Assessment

o Assess for infusion reaction (rapid onset of
airway obstruction [bronchospasm, stridor,
hoarseness|, urticaria, hypotension) for at
least 1 hr following infusion. Longer observa-
tion periods may be required for those who
experience infusion reactions. Most reactions
occur during first dose, but may also occur in
later doses. For severe reactions, immediately
stop infusion and discontinue cetuximab per-
manently. Epinephrine, corticosteroids, IV
antihistamines, bronchodilators, and oxygen
should be available for reactions. Mild to
moderate reactions (chills, fever, dyspnea)
may be managed by slowing rate of infusion
and administration of antihistamines.

o Assess for onset or worsening of pulmonary
symptoms. Interrupt therapy to determine na-
ture of symptoms. If interstitial lung disease is

confirmed, discontinue cetuximab and treat
appropriately.

o Assess for dermatologic toxicities (acneform
rash, skin drying and fissuring, inflammatory
and infectious sequelae [blepharitis, cheilitis,
cellulitis, cyst] ). Treat symptomatically. If
acneform rash occurs, modify dose of future
infusions.

o Lab Test Considerations: May cause ane-
mia and leukopenia.

o Monitor serum electrolytes periodically dur-
ing and for at least 8 wks following infusion.
May cause hypomagnesemia, hypocalcemia,
and hypokalemia; may occur from days to
months after initiation of therapy. May re-
quire electrolyte replacement.

Potential Nursing Diagnoses
Ineffective breathing pattern (Adverse Re-
actions)

Impaired skin integrity (Adverse Reactions)

Implementation

o Premedicate with histamine, antagonist (di-
phenhydramine 50 mg) 30—60 min prior to
first dose; base subsequent administration on
presence and severity of infusion reactions.

o Administer through a low protein binding
0.22-micrometer in-line filter placed as prox-
imal to patient as possible. Solution should be
clear and colorless and may contain a small
amount of white amorphous cetuximab parti-
cles. Do not shake or dilute.

o Can be administered via infusion pump or sy-
ringe pump. Cetuximab should be piggy-
backed to the patient’s infusion line.

o Observe patient for 1 hr following infusion.

IV Administration

o Intermittent Infusion: For administra-
tion via infusion pump: Draw up volume of
avial using vented spike needle or other
transfer device. Transfer to a sterile evacu-
ated container or bag. Repeat with new nee-
dle for each vial until calculated volume is in
container. Affix infusion line and prime with
cetuximab before starting infusion.

o For administration via syringe pump: Draw
up volume of a vial using sterile syringe at-
tached to an appropriate vented spike needle.
Place syringe into syringe driver of a syringe
pump and set rate. Connect infusion line and
prime with cetuximab. Use a new needle and
filter for each vial. Déluent: Do not dilute.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Concentration: 2 mg/ml. Rate: Administer
over 2 hr at a rate not to exceed 10 ml/min.
Use 0.9% NaCl to flush line at end of infusion.

Patient/Family Teaching

o Explain purpose of cetuximab and potential
side effects to patient. Advise patient to report
dermatologic changes promptly.

o Caution patient to wear sunscreen and hats
and limit sun exposure during therapy.

Evaluation/Desired Outcomes
o Decreased tumor growth and spread.

SR HIGH ALERT

chloral hydrate
(klor-al hye-drate)
Aquachloral, «Novo-Chlorhy-
drate, «PMS-Chloral Hydrate

Classification
Therapeutic: sedative/hypnotics

Schedule IV
Pregnancy Category C

Indications

Short-term sedative and hypnotic (effectiveness
decreases after 2 wk of use). Sedation or reduc-
tion of anxiety preoperatively (anesthetic ad-
junct) or prior to diagnostic procedures.

Action

Converted to trichloroethanol, which is the ac-
tive drug. Has generalized CNS depressant prop-
erties. Therapeutic Effects: Sedation or in-
duction of sleep.

Pharmacokinetics

Absorption: Well absorbed following oral or
rectal administration.

Distribution: Widely distributed. Crosses the
placenta and enters breast milk in low concen-
trations.

Metabolism and Excretion: Converted by liv-
er to trichloroethanol, which is active. Trichlo-
roethanol is, in turn, metabolized by the liver
and kidneys to inactive compounds.

Half-life: Chloral hydrate—Infants: 1 hr. T7i-
chloroethanol—Neonates: 8.5—66 hr; Chil-
dren: 10 hr; Adults: 8—11 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION
PO 30 min 1 hr 4-8 hr
Rectal 0.5-1 hr 1 hr 4-8 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Severe
cardiac disease; Severe renal impairment (CICr
<50 ml/min); Coma or pre-existing CNS de-
pression; Uncontrolled severe pain; OB: Crosses
placenta; chronic use during pregnancy may
cause withdrawal symptoms in the neonate. Lac-
tation: Excreted in human milk, use by nursing
mothers may cause sedation in the infant;
Esophagitis, gastritis, or ulcer disease; Proctitis
(rectal use); Tartrazine hypersensitivity (some
rectal products); Impaired respiratory function;
Sleep apnea.

Use Cautiously in: Hepatic dysfunction; Histo-
ry of suicide attempt or substance abuse; Ob-
structive sleep apnea; Pedi: May cause direct hy-
perbilirubinemia in neonates; Geri, Pedi:
Dosage reduction recommended.

Adverse Reactions/Side Effects

CNS: excess sedation, disorientation, dizziness,
hangover, headache, incoordination, irritabili-
ty, paradoxical excitation (children). Resp:
respiratory depression. GI: diarrhea, nausea,
vomiting, flatulence. Derm: rashes. Misc: toler-
ance, physical dependence, psychological de-
pendence.

Interactions

Drug-Drug: Additive CNS depression with oth-
er CNS depressants, including alcohol, anti-
histamines, antidepressants, sedative/
hypnotics, and opioid analgesics. May po-
tentiate warfarin. When given within 24 hr of IV
furosemide, may cause diaphoresis, changes
in blood pressure, and flushing. May increase
metabolism and decrease effects of phenytoin.
May increase toxicity of ifosfamide and cyclo-
phoshamide.

Drug-Natural Products: Concomitant use of
kava kava, valerian, skullcap, chamomile,
or hops can increase CNS depression.

Route/Dosage

PO (Adults): Hypnotic—500—-1000 mg 15—
30 min before bedtime. Preoperative seda-
tion—500 mg—1000 mg 30 min before sur-
gery. Daytime sedation—250 mg 3 times dai-
ly. Single dose/daily dose should not >2 g.

PO (Geriatric Patients): Hypnotic—250 mg
15-30 min before bedtime.

Rect (Adults): Sedation—325 mg 3 times dai-
ly. Hypnotic—500—1000 mg. Single dose/daily
dose shouldnot >2 g.

PO, Rect (Children >1 month): Pre-electro-
encephalogram sedation—20-25 mg/kg 30—
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60 min prior. Sedation prior to dental/medi-

cal procedures—50—75 mg/kg 30—60 min pri-

or; may repeat within 30 min if needed; single
dose should not exceed 1 g total for infants or 2
gtotal for children). Hypnotic—50 mg/kg;
maximum 2 g/day. Sedation/anxiety: 25-50

mg/kg/day divided q 68 hr; maximum 500 mg/

dose.
PO, Rect (Neonates): 25 mg/kg/dose prior to
aprocedure.

Availability (generic available)
Capsules: 500 mg. Syrup: 500 mg/5 ml. Sup-
positories: 325 mg, 500 mg.

NURSING IMPLICATIONS

Assessment

e Assess mental status (orientation, mood, be-
havior) and potential for abuse prior to ad-
ministering this medication. Prolonged use
may lead to physical and psychological de-
pendence. Limit amount of drug available to
the patient.

o Assess sleep pattern before and periodically
throughout therapy.

o Geri: Assess CNS effects and risk for falls. In-
stitute fall prevention strategies.

o Assess level of consciousness at time of peak
effect. Notify physician or other health care
professional if desired sedation does not oc-
cur or if paradoxical reaction occurs.

o Lab Test Considerations: Interferes with
tests for urinary 17-hydroxycorticosteroids
and urinary catecholamines.

Potential Nursing Diagnoses
Insomnia (Indications)

Anxiety (Indications)

Risk for injury (Side Effects)
Ineffective coping (Indications)
Sleep deprivation (Indications)
Risk for falls (Side Effects)

Acute confusion (Side Effects)

Implementation

e High Alert: Pedi: Chloral hydrate overdos-
age has resulted in fatalities in children. Only
accept orders written in milligrams, not vol-
ume (teaspoons) or concentration. Chloral
hydrate should be administered to children
only by trained staff in the health care setting.
When administered to children for sedation
before outpatient procedures, administer at

the facility where procedure is to be per-
formed. Repeated doses should be used with
great caution in neonates, as drug and metab-
olites accumulate and may lead to toxicity.
Continue monitoring until level of con-
sciousness is safe for discharge.

Before administering, reduce external stimuli
and provide comfort measures to increase ef-
fectiveness of medication.

Refer for psychotherapy if ineffective coping
is basis for sleep pattern disturbance.

Protect patient from injury. Place bed-side
rails up. Assist with ambulation. Remove ciga-
rettes from patients receiving hypnotic dose.
PO: Capsules should be swallowed whole
with a full glass of water or juice to minimize
gastric irritation; do not chew. Dilute syrup in
ahalf glass of water, juice, ginger ale, or for-
mula to mask taste.

Rect: If suppository is too soft for insertion,
chillin refrigerator for 30 min or run under
cold water before removing foil wrapper.

Patient/Family Teaching

Instruct patient to take chloral hydrate exactly
as directed. Missed doses should be omitted;
do not double doses. If used for 2 wk or long-
er, abrupt withdrawal may result in CNS ex-
citement, tremor, anxiety, hallucinations, and
delirium.

Chloral hydrate causes drowsiness and diz-
ziness. Caution patient to avoid driving or oth-
er activities requiring alertness until response
to medication is known.

Caution patient that concurrent alcohol use
may create an additive effect that results in
tachycardia, vasodilation, flushing, headache,
hypotension, and pronounced CNS depres-
sion. Alcohol and other CNS depressants
should be avoided while taking chloral hy-
drate.

Advise patient to discontinue use and notify
health care professional if skin rash, diz-
ziness, irritability, impaired thought pro-
cesses, headache, or motor incoordination
occurs.

Teach sleep hygiene techniques (dark room,
quiet, bedtime ritual, limit daytime napping,
avoid nicotine and caffeine).

Evaluation/Desired Qutcomes

Sedation.
Improvement in sleep pattern.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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chlordiazepoxide
(klor-dye-az-e-pox-ide)
+Apo-Chlordiazepoxide, Libri-
tabs, Librium, «Mitran, «Novo-
poxide, «Poxi

Classification

Therapeutic: antianxiety agents, sedative/
hypnotics

Pharmacologic: benzodiazepines

Schedule IV
Pregnancy Category D

Indications

Adjunct management of anxiety. Treatment of
alcohol withdrawal. Adjunct management of
anxiety associated with acute myocardial in-
farction.

Action

Acts at many levels of the CNS to produce anxio-
Iytic effect. Depresses the CNS, probably by po-
tentiating GABA, an inhibitory neurotransmitter.
Therapeutic Effects: Sedation. Relief of
anxiety.

Pharmacokinetics

Absorption: Well absorbed from the GI tract.
IM absorption may be slow and unpredictable.
Distribution: Widely distributed. Crosses the
blood-brain barrier. Crosses the placenta; en-
ters breast milk. Recommend to discontinue
drug or bottle feed.

Metabolism and Excretion: Highly metabo-
lized by the liver. Some products of metabolism
are active as CNS depressants.

Half-life: 5-30 hr.

TIME/ACTION PROFILE (sedation)

ROUTE ONSET PEAK DURATION
PO 1-2 hr 0.5-4 hr up to 24 hr
M 15-30 min  unknown unknown

v 1-5 min unknown 0.25-1 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Some
products contain tartrazine and should be
avoided in patients with known intolerance;
Cross-sensitivity with other benzodiazepines
may occur; Comatose patients or those with pre-
existing CNS depression; Uncontrolled severe
pain; Pulmonary disease; Angle-closure glauco-
ma; Porphyria; OB, Lactation: May cause CNS
depression, flaccidity, feeding difficulties, and

weight loss in infants; Pedi: Not for use in chil-
dren <6yr.

Use Cautiously in: Hepatic dysfunction; Severe
renal impairment; History of suicide attempt or
substance abuse; Geri: Long-acting benzodiaze-
pines cause prolonged sedation in the elderly.
Appears on Beers list and is associated with in-
creased risk of falls (|, dose required or con-
sider short-acting benzodiazepine); Debilitated
patients (initial dose reduction required).

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness, hangover, head-
ache, mental depression, paradoxical excita-
tion, sedation. EENT: blurred vision. GI: consti-
pation, diarrhea, nausea, vomiting, weight gain.
Derm: rashes. Local: pain at IM site. Misc:
physical dependence, psychological depen-
dence, tolerance.

Interactions

Drug-Drug: Alcohol, antidepressants, an-
tihistamines, and opioid analgesics—con-
current use results in additive CNS depression.
Cimetidine, oral contraceptives, disulfi-
ram, fluoxetine, isoniazid, ketoconazole,
metoprolol, propoxyphene, propranolol,
or valproic acid may enhance effects. May |
efficacy of levodopa. Rifampin or barbitu-
ratesmay |, effectiveness of chlordiazepoxide.
Sedative effects maybe | by theophylline.
Drug-Natural Products: Concomitant use of
kava kava, valerian, chamomile, or hops
can T CNS depression.

Route/Dosage

PO (Adults): Alcohol withdrawal—50—100
mg, repeated until agitation is controlled (up to
400 mg/day). Anxiety—5—25 mg 3—4 times
daily.

PO (Geriatric Patients or Debilitated Pa-
tients): Anxiety—5 mg 2—4 times daily ini-
tially, increased as needed.

PO (Children >6 yr): Anxiety—5 mg2—4
times daily, up to 10 mg 2—3 times daily.

IM, IV (Adults): Alcohol withdrawal—50—
100 mg initially; may be repeated in 2—4 hr.
Anxiety—50—-100 mg initially, then 25—-50 mg
3—4 times daily as required (25—50 mg initially
in geriatric patients). Preoperative seda-
tion—50-100 mg 1 hr preop.

IM, IV (Geriatric Patients or Debilitated
Patients): Anxiety/sedation—25—50 mg/
dose.

IM, IV (Children >12 yr): Anxiety/seda-
tion—25-50 mg/dose.
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Availability (generic available)
Capsules: 5 mg, 10 mg, 25 mg. Tablets: 5 mg,
10 mg, 25 mg. Injection: 100-mg ampule. Inz
combination with: amitriptyline (Limbitrol
DS), clidinium (Librax). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess for anxiety and level of sedation (atax-

ia, dizziness, slurred speech) periodically

during therapy.

Assess degree and manifestations of anxiety

and mental status (orientation, mood, behav-

ior) prior to and periodically during therapy.

e Monitor blood pressure, heart rate, and res-
piratory rate frequently when administering
parenterally. Report significant changes im-
mediately.

chological or physical dependence. Restrict
the amount of drug available to patient.

o Geri: Assess risk of falls and institute fall pre-
vention strategies.

o Alcohol Withdrawal: Assess for tremors,
agitation, delirium, and hallucinations. Pro-
tect patient from injury. Institute seizure pre-
cautions.

o Geri: Assess risk of falls and institute fall pre-
vention strategies.

o Lab Test Considerations: Patients on
prolonged therapy should have CBC and liver
function tests evaluated periodically. May
cause 1 inserum bilirubin, AST, and ALT.

e Mayalter results of urine 17-ketosteroids and

17-ketogenic steroids. May cause |, re-
sponse on metyrapone tests and decreased
thyroidal uptake of I and "*'I.

o Toxicity and Overdose: Flumazenil re-
verses sedation caused by chlordiazepoxide
toxicity or overdose (flumazenil may induce
seizures in patients with a history of seizures
disorder or who are on tricyclic antide-
pressants).

Potential Nursing Diagnoses

Anxiety (Indications)

Risk for injury (Side Effects)

Ineffective coping

Dysfunctional family processes: alcoholism

Implementation
e Do not confuse Librium with Librax.

Prolonged high-dose therapy may lead to psy-

IV administration is usually the preferred
route for parenteral administration because
of the slow, erratic absorption after IM ad-
ministration.
After parenteral administration, have patient
remain recumbent and observe for 3-8 hr or
longer, depending on patient’s response.
Equipment to maintain a patent airway should
be immediately available when chlordiaze-
poxide is administered intravenously.
Use parenteral solution immediately after re-
constitution and discard any unused portion.
PO: Administer after meals or with milk to
minimize Gl irritation. Tablets may be
crushed and taken with food or fluids if pa-
tient has difficulty swallowing. Administer
greater dose at bedtime to avoid daytime se-
dation. Do not discontinue abruptly; taper by
10 mg every 3 days to reduce chance of with-
drawal effects. Some patients may require
longer taper period (months). Monitor pa-
tients closely with seizure disorder as abrupt
withdrawal may precipitate seizures.
IM: Reconstitute only with 2 ml of diluent
provided by manufacturer. Do not use solu-
tion if opalescent or hazy. Agitate gently to
minimize bubbling. Administer slowly, deep
into a well-developed muscle mass to mini-
mize pain at injection site. Solution reconsti-
tuted with IM diluent should not be given IV.
IV Administration
DirectIV: Diluent: Reconstitute 100 mg in
5 ml of 0.9% NaCl or sterile water for injec-
tion. Do not use IM diluent. Concentra-
tion: 20 mg/ml. Rate: Administer pre-
scribed dose slowly over at least 1 min. Rapid
administration may cause apnea, hypoten-
sion, bradycardia, or cardiac arrest.
Y-Site Compatibility: heparin, hydrocorti-
sone sodium succinate, potassium chloride,
vitamin B complex with C.

Patient/Family Teaching

Instruct patient to take chlordiazepoxide as
directed. If medication is less effective after a
few weeks, check with health care profes-
sional; do not increase dose. Medication
should be tapered at the completion of long-
term therapy. Sudden cessation of medication
may lead to withdrawal (insomnia, irritabili-
ty, nervousness, tremors).

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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e May cause drowsiness or dizziness. Caution
patient to avoid driving or other activities re-
quiring alertness until response to medica-
tion is known. Geri: Instruct patient and fami-
ly how to reduce falls risk at home.

o Advise patient to avoid the use of alcohol and
other CNS depressants concurrently with this
medication.

o Instruct patient to consult health care profes-
sional before taking OTC medications.

o Instruct patient to notify health care profes-
sional if pregnancy is planned or suspected.

o Advise patient that benzodiazepines do not
cure underlying problems. Psychotherapy is
beneficial in addressing source of anxiety and
improve coping skills.

o Teach other methods to decrease anxiety,
such as: exercise, use of support group (e.g.,
Alcoholics Anonymous), or relaxation tech-
niques.

o Teach patient not to share medication with
anyone.

Evaluation/Desired Outcomes

o Decreased sense of anxiety.

o Increased ability to cope.

e Decreased delirium tremens and more ratio-
nal ideation when used for alcohol with-
drawal.

chlorothiazide, See DIURETICS
(THIAZIDE).

chlorpheniramine
(klor-fen-ir-a-meen)

Aller-Chlor, Allergy, Chlo-Amine,
Chlorate, Chlor-Trimeton, Chlor-
Trimeton Allergy 4 Hour, Chlor-
Trimeton Allergy 8 Hour, Chlor-
Trimeton Allergy 12 Hour, «Chlor-
Tripolon, «Novo-Pheniram,
PediaCare Allergy Formula, Phen-
etron, Telechlor, Teldrin

Classification
Therapeutic: allergy, cold, and cough
remedies, antihistamines

Pregnancy Category B

Indications

Relief of allergic symptoms caused by histamine
release, including: Nasal allergies, Allergic der-
matoses. Management of severe allergic or hy-

persensitivity reactions, including anaphylaxis
and transfusion reactions.

Action

Antagonizes the effects of histamine at H,-recep-
tor sites; does not bind to or inactivate hista-
mine. Therapeutic Effects: Decreased symp-
toms of histamine excess (sneezing, rhinorrhea,
nasal and ocular pruritus, ocular tearing, and
redness).

Pharmacokinetics

Absorption: Well absorbed following oral and
parenteral administration.

Distribution: Widely distributed. Minimal
amounts excreted in breast milk. Crosses the
blood-brain barrier.

Metabolism and Excretion: Extensively me-
tabolized by the liver.

Half-life: 1215 hr.

TIME/ACTION PROFILE (antihistaminic
effects)

ROUTE ONSET PEAK DURATION
PO 15-30 min 6 hr 4-12 hr
PO-ER unknown unknown 8-24 hr
Subcut unknown unknown 4-12 hr
™M unknown unknown 4-12 hr
v rapid unknown 4-12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Acute at-
tacks of asthma; Lactation: Avoid use or use al-
ternative feeding method; Known alcohol into-
lerance (some liquid forms).

Use Cautiously in: Angle-closure glaucoma;
Liver disease; Geri: Appears on Beers list. Geri-
atric patients are more susceptible to adverse
reactions due to anticholinergic effects; OB:
Pregnancy (safety not established).

Adverse Reactions/Side Effects

CNS: drowsiness, dizziness, excitation (in chil-
dren). EENT: blurred vision. CV: hypertension,
arrhythmias, hypotension, palpitations. GI: dry
mouth, constipation, obstruction. GU:
retention, urinary hesitancy.

Interactions

Drug-Drug: T CNS depression with other
CNS depressants, including alcohol, opioid
analgesics, and sedative/hypnotics. MAO
inhibitors intensify and prolong anticholiner-
gic effects of antihistamines. 1 anticholinergic
effects with other drugs possessing anticho-
linergic properties, including antidepres-
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sants, atropine, haloperidol, phenothi-
azines, quinidine, and disopyramide.

Route/Dosage

PO (Adults): 4 mg q 46 hr or 812 mg of ex-
tended-release formulation q 8-12 hr (not to
exceed 24 mg/day).

PO (Geriatric Patients): 4 mg twice daily or 8
mg of extended-release formulation at bedtime.
PO (Children 6-12 yr): 2 mg 3—4 times daily
(not to exceed 12 mg/day).

Injectable formulation is available only
in Canada

Subcut, IM, IV (Adults): 5—-40-mg single dose
(not to exceed 40 mg/day).

Subcut (Children): 87.5 mcg (0.0875 mg)/kg
or 2.5 mg/m’ q 6 hr as needed.

Availability (generic available)

Tablets: 4 mg® 0TC 8 mgRs 01¢ 12 mgRs 0TC,
Chewable tablets (orange flavor): 2 mg®
0TC Timed-release tablets: 8 mg® °C 12
mg® 9T¢ Timed-release capsules: 8 mg®®
01C 12 mg® 9T, Syrup: 1 mg/5 mI™ O'C 2 mg/
5ml® 9TC w2 5 mg/5 mI® 9TC, Injection: 10
mg/ml, 100 mg/ml. In combination with:
Codeine (Codeprex), pseudoephedrine (Advil),
and decongestants® 9T¢, See Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess allergy symptoms (rhinitis, conjuncti-
vitis, hives) prior to and periodically during
therapy.

o Monitor pulse and blood pressure before ini-
tiating and throughout IV therapy.

o Geri: Assess for adverse anticholinergic ef-
fects (delirium, acute confusion, dizziness,
dry mouth, blurred vision, urinary retention,
constipation, tachycardia).

o Assess lung sounds and character of bronchi-
al secretions. Maintain fluid intake of 1500—
2000 ml/day to decrease viscosity of sec-
retions.

o Lab Test Considerations: May cause
false-negative reactions on allergy skin tests;
discontinue 4 days prior to testing.

Potential Nursing Diagnoses
Ineffective airway clearance (Indications)
Risk for injury (Adverse Reactions)

Implementation

o PO: Administer oral doses with food or milk
to decrease Gl irritation. Extended-release
tablets and capsules should be swallowed
whole; do not crush, break, or chew. Chewa-
ble tablets should not be swallowed whole;
chew well before swallowing.

o Subcut, IM: The 100-mg/ml solution is rec-
ommended for IM or subcut routes only. The
10-mg/ml solution may be used for IM, sub-
cut, or IV.

IV Administration

o DirectIV: Diluent: May be given undiluted.
Use only the 10 mg/ml strength for IV admin-
istration. Concentration: 10 mg/ml. Rate:
Administer each 10-mg dose over at least 1
min.

Patient/Family Teaching

o Instruct patient to take chlorpheniramine as
directed.

o Geri: Teach patient and family about anticho-
linergic effects and to contact a health care
professional if such effects persist.

e May cause drowsiness. Caution patient to
avoid driving or other activities requiring
alertness until response to drug is known.

o Caution patient to avoid using alcohol or oth-
er CNS depressants concurrently with this
drug.

o Advise patient that good oral hygiene, fre-
quent rinsing of mouth with water, and su-
garless gum or candy may help relieve
dryness of mouth.

o Instruct patient to contact health care profes-
sional if symptoms persist.

Evaluation/Desired Outcomes
o Decrease in allergic symptoms.

chlorproMAZINE
(klor-proe-ma-zeen)
+Chlorpromanyl, «Largactil,
+Novo-Chlorpromazine, Thora-
zine, Thor-Prom

Classification
Therapeutic: antiemetics, antipsychotics
Pharmacologic: phenothiazines

Pregnancy Category UK

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Indications

Second-line treatment for schizophrenia and
psychoses after failure with atypical antipsychot-
ics. Hyperexcitable, combative behavior in chil-
dren. Nausea and vomiting. Intractable hiccups.
Preoperative sedation. Acute intermittent por-
phyria. Unlabeled uses: Vascular headache.
Bipolar disorder.

Action

Alters the effects of dopamine in the CNS. Has
significant anticholinergic/alpha-adrenergic
blocking activity. Therapeutic Effects: Dimin-
ished signs/symptoms of psychosis. Relief of
nausea/vomiting/intractable hiccups. De-
creased symptoms of porphyria.

Pharmacokinetics

Absorption: Variable absorption from tablets/
suppositories; better with oral liquid formula-
tions. Well absorbed following IM adminis-
tration.

Distribution: Widely distributed; high CNS
concentrations. Crosses the placenta; enters
breast milk.

Protein Binding: >90%.

Metabolism and Excretion: Highly metabo-
lized by the liver and GI mucosa. Some metabo-
lites are active.

Half-life: 30 hr.

TIME/ACTION PROFILE (antipsychotic activi-
ty, antiemetic activity, sedation)

ROUTE ONSET PEAK DURATION
PO 3060 min  unknown 4-6 hr
PO-ER 30-60 min  unknown 10-12 hr
Rectal 1-2 hr unknown 3-4 hr
| unknown unknown 4-8 hr

v rapid unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Hyper-
sensitivity to sulfites (injectable) or benzyl alco-
hol (sustained-release capsules); Cross-sensi-
tivity with other phenothiazines may occur;
Angle-closure glaucoma; Bone marrow depres-
sion; Severe liver/cardiovascular disease; Con-
current pimozide use.

Use Cautiously in: Geriatric/debilitated pa-
tients (decrease initial dose); Diabetes; Respi-
ratory disease; Prostatic hyperplasia; CNS tu-
mors; Epilepsy; Intestinal obstruction; OB:
Lactation Safety not established. Discontinue
drug or bottle feed. Pedi: Children with acute ill-
nesses, infections, gastroenteritis, or dehydra-

tion (increased risk of extrapyramidal re-
actions).

Adverse Reactions/Side Effects

CNS: NEUROLEPTIC MALIGNANT SYNDROME, sedation, ex-
trapyramidal reactions, tardive dyskinesia.
EENT: blurred vision, dry eyes, lens opacities.
CV: hypotension (1 with IM, IV), tachycardia.
GI: constipation, dry mouth, anorexia, hepatitis,
ileus, priapism. GU: urinary retention. Derm:
photosensitivity, pigment changes, rashes.
Endo: galactorrhea, amenorrhea. Hemat:
AGRANULOCYTOSIS, leukopenia. Metab: hyperther-
mia. Misc: allergic reactions.

Interactions
Drug-Drug: Concurrent use with pimozide

1 the risk of potentially serious cardiovascular
reactions. May alter serum phenytoin levels.

| pressor effect of norepinephrine and
eliminates bradycardia. Antagonizes peripheral
vasoconstriction from epinephrine and may
reverse some of its actions. May | elimination
and 1 effects of valproic acid. May | the
pharmacologic effects of amphetamine and
related compounds. May | the effectiveness
of bromocriptine. May T blood levels and ef-
fects of tricyclic antidepressants. Antacids
or adsorbent antidiarrheals may | adsorp-
tion; administer 1 hr before or 2 hr after chlor-
promazine. Activated charcoal | absorp-
tion. T risk of anticholinergic effects with
antihistamines, tricyclic antidepressants,
quinidine, or disopyramide. Premedication
with chlorpromazine 1 the risk of neuromus-
cular excitation and hypotension when followed
by barbiturate anesthesia. Barbiturates may

1 metabolismand | effectiveness. Chlorpro-
mazine may | barbiturate blood levels. Addi-
tive hypotension with antihypertensives. Ad-
ditive CNS depression with alcohol,
antidepressants, antihistamines, MAO in-
hibitors, opioid analgesics, sedative/hyp-
notics, or general anesthetics. Concurrent
use with lithium may produce disorientation,
unconsciousness, or extrapyramidal symptoms.
Concurrent use with meperidine may produce
excessive sedation and hypotension. May 1 the
risk of seizures with subarachnoid metrizam-
ide. Concurrent use with propranolol T
blood levels of both drugs.
Drug-Natural Products: Concomitant use of
kava kava, valerian, chamomile, or hops
can T CNSdepression. 1 anticholinergic
effects with angel’s trumpet, jimson weed,
and scopolia.
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Route/Dosage

PO (Adults): Psychoses—10-25 mg 2—4
times daily; may increase every 3—4 days (usual
dose is 200 mg/day; up to 1 g/day) or 30-300
mg 1-3 times daily as extended-release cap-
sules. Nausea and vomiting—10—25 mg q 4
hr as needed. Preoperative sedation—25-50
mg 2-3 hr before surgery. Hiccups/porphyr-
ia—25-50 mg 3—4 times daily.

PO (Children): Psychoses/nausea and vom-
iting—0.55 mg/kg (15 mg/m?) q 46 hr as
needed. Preoperative sedation—0.55 mg/kg
(15 mg/m?) 2-3 hr before surgery.

Rect (Adults): Nausea/vomiting—>50—100
mg q 6-8 hr as needed.

Rect (Children >6 mo): 1 mg/kg q 68 hr as
needed.

IM (Adults): Severe psychoses—25—50 mg
initially, may be repeated in 1 hr; increase to
maximum of 400 mg q 3—12 hr if needed (up to
1 g/day). Nausea/vomiting— 25 mg initially,
may repeat with 25—50 mg q 3—4 hr as needed.
Nausea/vomiting during surgery—12.5 mg,
may be repeated in 30 min as needed. Preoper-
ative sedation—12.5-25 mg 1-2 hr prior to
surgery. Hiccups/tetanus—25-50 mg 3—4
times daily. Porphyria—25 mg q 6-8 hr until
patient can take PO.

IM (Children >6 mo): Psychoses/nausea
andvomiting—0.55 mg/kg (15 mg/m?) q 6-8
hr (not to exceed 40 mg/day in children 6 mo—5
yr, or 75 mg/day in children 5-12 yr). Nausea/
vomiting during surgery—0.275 mg/kg, may
repeat in 30 min as needed. Preoperative seda-
tion—~0.55 mg/kg 1-2 hr prior to surgery. Tet-
anus—0.55 mg/kg q 6-8 hr.

IV (Adults): Nausea/vomiting during sur-
gery—up to 25 mg. Hiccups/tetanus—25-50
mg. Porphyria—?25 mg q 8 hr.

IV (Children): Nausea/vomiting during sur-
gery—0.275 mg/kg. Tetanus—~0.55 mg/kg.

Availability (generic available)

Tablets: 10 mg, 25 mg, 50 mg, 100 mg, 200
mg. Sustained-release capsules: 30 mg, 75
mg, 150 mg, 200 mg, 300 mg. Syrup (orange
custard flavor): 10 mg/5 ml, %25 mg/5 ml,
%100 mg/5 ml. Oral concentrate (custard
flavor): 30 mg/ml, %40 mg/ml, 100 mg/ml.
Suppositories: 25 mg, 100 mg. Injection: 25
mg/ml.

NURSING IMPLICATIONS

Assessment

o Assess mental status (orientation, mood, be-
havior) prior to and periodically during
therapy.

o Assess weight and BMI initially and through-

out therapy.

Assess fasting blood glucose and cholesterol

levels initially and periodically throughout

therapy. Refer as appropriate for nutritional/
weight and medical management.

Assess positive (hallucinations, delusions,

agitation) and negative (social withdrawal)

symptoms of schizophrenia.

o Monitor blood pressure (sitting, standing, ly-
ing), pulse, and respiratory rate prior to and
frequently during the period of dose ad-
justment.

o Observe patient carefully when administering
medication to ensure medication is actually
taken and not hoarded.

o Assess fluid intake and bowel function. In-
creased bulk and fluids in the diet may help
minimize constipation.

o Monitor patient for onset of akathisia (rest-
lessness or desire to keep moving) and ex-
trapyramidal side effects (parkinsonian—
difficulty speaking or swallowing, loss of bal-
ance control, pill rolling of hands, mask-like
face, shuffling gait, rigidity, tremors; and dys-
tonic—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.
Notify health care professional if these symp-
toms occur; reduction in dose or discontinu-
ation may be necessary. Trihexyphenidyl, di-
phenhydramine, or Benzotropine may be
used to control these symptoms. Benzodiaze-
pines may alleviate symptoms of akathisia.

o Monitor for tardive dyskinesia (uncontrolled
rhythmic movement of mouth, face, and ex-
tremities; lip smacking or puckering; puffing
of cheeks; uncontrolled chewing; rapid or
worm-like movements of tongue, excessive
eye blinking) . Report these symptoms imme-
diately; may be irreversible.

o Monitor for development of neuroleptic ma-

lignant syndrome (fever, respiratory distress,
tachycardia, convulsions, diaphoresis, hyper-
tension or hypotension, pallor, tiredness, se-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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vere muscle stiffness, loss of bladder con-
trol). Report these symptoms immediately.

o Preoperative Sedation: Assess level of anx-
iety prior to and following administration.

o Vascular Headache: Assess type, location,
intensity, and duration of pain and accompa-
nying symptoms.

o Lab Test Considerations: Monitor CBC,
liver function tests, and ocular exams period-
ically throughout therapy. May cause |, he-
matocrit, hemoglobin, leukocytes, granulo-
cytes, platelets. May cause T bilirubin, AST,
ALT, and alkaline phosphatase. Agranulocyto-
sis occurs 4—10 wk after initiation of therapy,
with recovery 1-2 wk following discontinua-
tion. May recur if medication is restarted. Liv-
er function abnormalities may require dis-
continuation of therapy. May cause false-
positive or false-negative pregnancy tests and
false-positive urine bilirubin test results.

Potential Nursing Diagnoses

Disturbed thought process (Indications)
Imbalanced nutrition: risk for more than body
requirements (Side Effects)

Implementation

o Do not confuse chlorpromazine with chlor-
propamide or prochlorperazine.

o Keep patient recumbent for at least 30 min
following parenteral administration to mini-
mize hypotensive effects.

o To prevent contact dermatitis, avoid getting
solution on hands.

o Phenothiazines should be discontinued 48 hr
before and not resumed for 24 hr following
metrizamide myelography, because they low-
er the seizure threshold.

o Hiccups: Initial treatment is with oral doses.
If hiccups persist 2—3 days, IM injection may
be used, followed by IV infusion.

o PO: Administer oral doses with food, milk, or
afull glass of water to minimize gastric irrita-
tion. Tablets may be crushed. Do not open
capsules; swallow whole. Sustained-release
capsules may be opened but contents should
not be chewed. Dilute concentrate just prior
to administration in 120 ml of coffee, tea, to-
mato or fruit juice, milk, water, soup, or car-
bonated beverages.

o Rect: If suppository is too soft for insertion,
chill in refrigerator for 30 min or run under
cold water before removing foil wrapper.

o IM: Do not inject subcut. Inject slowly into
deep, well-developed muscle. May be diluted
with 0.9% NaCl or 2% procaine. Lemon-yel-

low color does not alter potency of solution.
Do not administer solution that is markedly
discolored or contains a precipitate.

IV Administration

Direct IV: Diluent: Dilute with 0.9% NaCl.
Concentration: Do not exceed 1 mg/ml.
Rate: Inject slowly at a rate of at least 1 mg/
min for adults and 0.5 mg/min for children.
Continuous Infusion: Diluent: May fur-
ther dilute 25-50 mg in 500—1000 ml of
D5W, D10W, 0.45% NaCl, 0.9% NaCl, Ring-
er’s or lactated Ringer’s injection, dextrose/
Ringer’s or dextrose/lactated Ringer’s com-
binations.

Syringe Compatibility: atropine, benztro-
pine, butorphanol, diphenhydramine, doxa-
pram, droperidol, fentanyl, glycopyrrolate,
hydromorphone, hydroxyzine, meperidine,
metoclopramide, midazolam, morphine,
pentazocine, scopolamine.

Syringe Incompatibility: cimetidine, hepa-
rin, pantoprazole, pentobarbital, thiopental.
o Y-Site Compatibility: Amsacrine, cisatra-
curium, cisplatin, cladribine, cyclophospha-
mide, cytarabine, dexmedetomidine, doce-
taxel, doxorubicin, doxorubicin liposome,
famotidine, filgrastim, fluconazole, gemcita-
bine, granisetron, heparin, hydrocortisone
sodium succinate, ondansetron, oxaliplatin,
potassium chloride, propofol, teniposide, thi-
otepa, vinorelbine, vitamin B complex with C.
Y-Site Incompatibility: allopurinol, ami-
fostine, amphotericin B cholesteryl sulfate
complex, aztreonam, bivalirudin, cefepime,
etoposide phosphate, fludarabine, furosem-
ide, lansoprazole, linezolid, melphalan,
methotrexate, paclitaxel, pemetrexed, piper-
acillin/tazobactam, sargramostim.

Patient/Family Teaching

o Advise patient to take medication as directed
and not to skip doses or double up on missed
doses. If a dose is missed, take within 1 hr or
omit dose and return to regular schedule.
Abrupt withdrawal may lead to gastritis, nau-
sea, vomiting, dizziness, headache, tachycar-
dia, and insomnia.

o Inform patient of possibility of extrapyrami-
dal symptoms and tardive dyskinesia. Instruct
patient to report these symptoms immediately
to health care professional.

o Advise patient to change positions slowly to
minimize orthostatic hypotension.

o Medication may cause drowsiness. Caution
patient to avoid driving or other activities re-
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quiring alertness until response to the medi-

cation is known.

Caution patient to avoid taking alcohol or oth-

er CNS depressants concurrently with this

medication.

Advise patient to use sunscreen and protec-

tive clothing when exposed to the sun. Ex-

posed surfaces may develop a temporary pig-
ment change (ranging from yellow-brown to
grayish purple). Extremes of temperature

(exercise, hot weather, hot baths or showers)

should also be avoided, because this drug im-

pairs body temperature regulation.

o Instruct patient to use frequent mouth rinses,

good oral hygiene, and sugarless gum or can-

dy to minimize dry mouth. Consult health
care professional if dry mouth continues for
>2 wk.

Advise patient not to take chlorpromazine

within 2 hr of antacids or antidiarrheal medi-

cation.

o Inform patient that this medication may turn

urine a pink-to-reddish-brown color.

Advise patient to notify health care profes-

sional of medication regimen prior to treat-

ment or surgery.

Instruct patient to notify health care profes-

sional promptly if sore throat, fever, unusual

bleeding or bruising, rash, weakness, trem-
ors, visual disturbances, dark-colored urine,
or clay-colored stools occur.

o Emphasize the importance of routine follow-
up exams to monitor response to medication
and detect side effects. Encourage continued
participation in psychotherapy as indicated.

o Treatment is not a cure since symptoms can
recur after discontinuation of medication.

Evaluation/Desired Outcomes

e Decrease in excitable, manic behavior. Ther-
apeutic effects may not be seen for 7-8 wk.
Relief of nausea and vomiting.

Relief of hiccups.

Preoperative sedation.

Management of porphyria.

Relief of vascular headache.

Decrease in positive (hallucinations, delu-
sions, agitation) symptoms of schizophrenia.

chlorthalidone, See DIURETICS
(THIAZIDE).

chlorzoxazone
(klor-zox-a-zohn)

EZE-DS, Paraflex, Parafon Forte
DSC, Relaxazone, Remular, Re-
mular-S, Strifon Forte DSC

Classification
Therapeutic: skeletal muscle relaxants
(centrally acting)

Pregnancy Category UK

Indications

Adjunct to rest and physical therapy in the treat-
ment of muscle spasm associated with acute
painful musculoskeletal conditions.

Action

Skeletal muscle relaxation, probably due to CNS
depression. Therapeutic Effects: Skeletal
muscle relaxation with decreased discomfort.

Pharmacokinetics

Absorption: Readily absorbed after oral ad-
ministration.

Distribution: Unknown.

Metabolism and Excretion: Mostly metabo-
lized by the liver; <1% excreted unchanged in
urine.

Half-life: 1.1 hr.

TIME/ACTION PROFILE (skeletal muscle
effects)

ROUTE ONSET
PO within 1 hr

PEAK
1-2 hr

DURATION
3—4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Por-
phyria.

Use Cautiously in: Underlying cardiovascular
disease; Impaired renal or hepatic function; OB,
Lactation, Pedi: Safety not established; Geri: Ap-
pears on Beers list. Poorly tolerated due to anti-
cholinergic effects.

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness. GI: 61 BLEEDING, con-
stipation, diarrhea, heartburn, nausea, vomit-
ing. Derm: allergic dermatitis. Hemat: AGRANU-
LOCYTOSIS, anemia. Misc: allergic reactions
including ANGIOEDEMA.

Interactions

Drug-Drug: Increased risk of CNS depression
with other CNS depressants, including alco-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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hol, antihistamines, antidepressants, sed-
ative/hypnotics, or opioid analgesics.
Drug-Natural Products: Concomitant use of
kava kava, valerian, skullcap, chamomile,
or hops can increase CNS depression.

Route/Dosage

PO (Adults): 250750 mg 3—4 times daily.

PO (Children): 20 mg/kg or 600 mg/m*day in
3—4 divided doses.

Availahility (generic available)
Tablets: 250 mg, 500 mg. Cost: 250-mg gen-
eric—$29.86/100; 500 mg Parafon Forte
DSC—$126.84/100; generic—$102.96/100.

NURSING IMPLICATIONS

Assessment

o Assess patient for pain, muscle stiffness, and
range of motion before and periodically
throughout therapy.

o Geri: Assess geriatric patients for anticholin-
ergic effects (sedation and weakness).

Potential Nursing Diagnoses

Acute pain (Indications)

Impaired physical mobility (Indications)
Risk for injury (Side Effects)

Implementation

o PO: May be administered with meals to mini-
mize gastric irritation. Tablets may be
crushed and mixed with food or liquid for
ease of administration.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed; do not take more than the pre-
scribed amount. Missed doses should be tak-
enwithin 1 hr of time ordered; otherwise,
omit and return to normal dosage schedule.
Do not double doses.

o Medication may cause drowsiness and diz-
ziness. Caution patient to avoid driving or oth-
er activities requiring alertness until response
to drug is known.

o Advise patient to avoid concurrent use of al-
cohol or other CNS depressants with this
medication.

o If constipation becomes a problem, advise
patient that increasing fluid intake and bulk
in diet and stool softeners may alleviate this
condition.

Evaluation/Desired Outcomes
o Relief of muscular spasm in acute skeletal
muscle conditions.

cholecalciferol, See VITAMIN D
COMPOUNDS.

cholestyramine
(koe-less-tear-a-meen)
LoCHOLEST, LoCHOLEST Light,
Prevalite, Questran, Questran
Light

Classification

Therapeutic: lipid-lowering agents
Pharmacologic: bile acid sequestrants

Pregnancy Category C

Indications

Management of primary hypercholesterolemia.
Pruritus associated with elevated levels of bile
acids. Unlabeled uses: Diarrhea associated
with excess bile acids.

Action

Bind bile acids in the GI tract, forming an insol-
uble complex. Result is increased clearance of
cholesterol. Therapeutic Effects: Decreased
plasma cholesterol and low-density lipoproteins
(LDLs). Decreased pruritus.

Pharmacokinetics

Absorption: Action takes place in the GI tract.
No absorption occurs.

Distribution: No distribution.

Metabolism and Excretion: After binding bile
acids, insoluble complex is eliminated in the
feces.

Half-life: Unknown.

TIME/ACTION PROFILE (hypocholesterolem-
ic effects)

ROUTE ONSET
PO 24-48 hr

PEAK
1-3 wk

DURATION
2-4 wk

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Com-
plete biliary obstruction; Some products con-
tain aspartame and should be avoided in pa-
tients with phenylketonuria.

Use Cautiously in: History of constipation.
Exercise Extreme Caution in: Children (may
cause intestinal obstruction; deaths have oc-
curred).

Adverse Reactions/Side Effects
EENT: irritation of the tongue. GI: abdominal
discomfort, constipation, nausea, fecal impac-
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tion, flatulence, hemorrhoids, perianal irrita-
tion, steatorrhea, vomiting. Derm: irritation,
rashes. F and E: hyperchloremic acidosis. Me-
tab: vitamin A, D, and K deficiency.

Interactions

Drug-Drug: May decrease absorption/effects
of orally administered acetaminophen, amio-
darone, clindamycin, clofibrate, digoxin,
diuretics, gemfibrozil, glipizide, cortico-
steroids, imipramine, mycophenolate,
methotrexate, methyldopa, niacin,
NSAIDs, penicillin, phenytoin, phosphates,
propranolol, tetracyclines, tolbutamide,
thyroid preparations, ursodiol, warfarin,
and fat-soluble vitamins (A, D, E, and K).
May decrease absorption of other orally ad-
ministered medications.

Route/Dosage

PO (Adults): 4 g 1-2 times daily (initially, may
be increased as needed/tolerated up to 24 g/day
in 6 divided doses).

PO (Children): 240 mg/kg/day in 2—3 divided
doses (not >8 g/day).

Availability (generic available)

Powder for suspension with aspartame
(strawberry flavor [LoCHOLEST], unfla-
vored [Prevalite, Questran Light]): 4 g cho-
lestyramine/packet or scoop. Powder for sus-
pension (strawberry flavor [LoCHOLEST],
unflavored [Questran, generic]): 4 g cho-
lestyramine/packet or scoop.

NURSING IMPLICATIONS

Assessment

o Hypercholesterolemia: Obtain a diet histo-
1y, especially in regard to fat consumption.

o Pruritus: Assess severity of itching and skin
integrity. Dose may be decreased when relief
of pruritus occurs.

o Diarrhea: Assess frequency, amount, and
consistency of stools.

o Lab Test Considerations: Serum choles-

terol and triglyceride levels should be evalu-

ated before initiating, frequently during first
few months and periodically throughout ther-
apy. Discontinue medication if paradoxical
increase in cholesterol level occurs.

May cause an increase in AST, ALT, phospho-

rus, chloride, and alkaline phosphatase and a

decrease in serum calcium, sodium, and po-
tassium levels.

o Mayalso cause prolonged prothrombin
times.

Potential Nursing Diagnoses
Constipation (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o Parenteral or water-miscible forms of fat-sol-
uble vitamins (A, D, and K) and folic acid may
be ordered for patients on chronic therapy.

o PO: Administer before meals.

o Scoops for powdered preparations may not
be exchangable between products.

o Administer other medications 1 hr before or
4—6 hr after the administration of this medi-
cation.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed; do not skip doses or double up on
missed doses.

o Instruct patient to take medication before
meals. Mix cholestyramine with 4—6 oz water,
milk, fruit juice, or other noncarbonated bev-
erages. Shake vigorously. Slowly stir in a large
glass. Rinse glass with small amount of addi-
tional beverage to ensure all medication is
taken. May also mix with highly fluid soups,
cereals, or pulpy fruits (applesauce, crushed
pineapple). Allow powder to sit on fluid and
hydrate for 1-2 min before mixing. Do not
take dry. Variations in the color of cholestyra-
mine do not alter stability.

o Advise patient that this medication should be
used in conjunction with dietary restrictions
(fat, cholesterol, carbohydrates, alcohol),
exercise, and cessation of smoking.

o Explain that constipation may occur. Increase
in fluids and bulk in diet, exercise, stool soft-
eners, and laxatives may be required to mini-
mize the constipating effects. Instruct patient
to notify health care professional if constipa-
tion, nausea, flatulence, and heartburn per-
sist or if stools become frothy and foul
smelling.

o Advise patient to notify health care profes-
sional if unusual bleeding or bruising; petec-
hiae; or black, tarry stools occur. Treatment
with vitamin K may be necessary.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Evaluation/Desired Outcomes

o Decrease in serum low-density lipoprotein
cholesterol levels. Therapy is usually discon-
tinued if the clinical response remains poor
after 3 mo of therapy.

o Decrease in severity of pruritus. Relief usually
occurs 1-3 wk after therapy is initiated.

o Decrease in frequency and severity of di-
arrhea.

choline, See SALICYLATES.

ciclesonide, See CORTICOSTEROIDS
(NASAL).

ciclopirox, See ANTIFUNGALS
(TOPICAL).

cidofovir (sye-doe-foe-veer)
Vistide

Classification
Therapeutic: antivirals

Pregnancy Category C

Indications
Management of cytomegalovirus (CMV) retinitis
in HIV-infected patients (with probenecid).

Action

Suppresses replication of CMV by inhibiting viral
DNA synthesis. Therapeutic Effects: Slows
progression of CMV retinitis; may not be cu-
rative.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Unknown.

Metabolism and Excretion: Excreted mostly
unchanged by the kidneys.

Half-life: Unknown.

TIME/ACTION PROFILE

ROUTE ONSET PEAK DURATION
v rapid end of in-  unknown
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity to cido-
fovir, probenecid, or sulfonamides; Serum Cr
>1.5 mg/dl, CCr <55 ml/min, or urine protein

2100 mg/dl (=2+ proteinuria); Concurrent use
of foscarnet, amphotericin B, aminoglycoside
anti-infectives, NSAIDs, or IV pentamidine.

Use Cautiously in: Pregnancy or children
(safety not established); breastfeeding is not
recommended in HIV-positive patients.
Exercise Extreme Caution in: Any condition
or medication that increases the risk of dehy-
dration.

Adverse Reactions/Side Effects

CNS: headache, weakness. EENT: decreased in-
traocular pressure, hearing loss, iritis, ocular
hypotony, uveitis. Resp: dyspnea, pneumonia.
GI: HEPATIC DYSFUNCTION, PANCREATITIS, abdominal
pain, nausea, vomiting, anorexia, diarrhea. GU:
RENAL FAILURE, proteinuria. Derm: alopecia, rash.
F and E: decreased serum bicarbonate. He-
mat: neutropenia, anemia. Metab: METABOLIC ACI-
DOSIS. Misc: chills, fever, infection.

Interactions

Drug-Drug: 1 risk of nephrotoxicity with
aminoglycosides, amphotericin B, foscar-
net, and pentamidine and should be avoided,;
wait 7 days after giving other nephrotoxic
agents. Probenecid, which is required concur-
rently, may interact with acetaminophen, acy-
clovir, ACE inhibitors, barbiturates, ben-
zodiazepines, bumetanide, methotrexate,
famotidine, furosemide, NSAIDs, theo-
phylline, and zidovudine.

Route/Dosage

IV (Adults): 5 mg/kg once weekly for 2 wk, fol-
lowed by 5 mg/kg every 2 wk (must be given
with probenecid).

Renal Impairment

IV (Adults): Increase in serum creatinine of
0.3—0.4 mg/dl—decrease dose to 3 mg/kg;
discontinue if serum creatinine increases 0.5
mg/dL over baseline.

Availability

Solution for injection: 75 mg/ml in 5-ml
ampules.

NURSING IMPLICATIONS

Assessment

o Monitor vision for progression of CMV retini-
tis. Monitor ocular symptoms, intraocular
pressure, and visual acuity periodically.

o Antiemetics and administration after a meal
may minimize nausea and vomiting associ-
ated with probenecid. If allergic reactions oc-
cur in association with probenecid, pretreat-
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ment with antihistamines or acetaminophen
should be considered.

o Monitor vital signs periodically. May cause
fever, hypotension, and tachycardia. Monitor
patients for early signs and symptoms of in-
fection.

o Lab Test Considerations: Renal function,
measured by serum Cr and urine protein,
must be monitored within 48 hr before each
dose and throughout cidofovir therapy. In pa-
tients with proteinuria, administer IV hydra-
tion and repeat urine protein test. If renal
function deteriorates, dose modification or
temporary discontinuation should be con-
sidered.

o Monitor WBC before each dose. Granulocy-
topenia may occur.

e May cause hyperglycemia, hyperlipemia, hy-
pocalcemia, hypokalemia, and elevated alka-
line phosphatase, AST, and ALT.

Potential Nursing Diagnoses
Risk for infection (Indications)

Implementation

o Probenecid and saline prehydration must be
given with cidofovir to minimize renal toxici-
ty. Probenecid must be administered 2 g or-
ally given 3 hr before, then 1 g given 2 hr and
8 hr after completion of cidofovir infusion.
Saline prehydration with 1 L of 0.9% NaCl
must be given over 1-2 hr before cidofovir. A
second liter over 1-3 hr is recommended
concurrently with or after cidofovir.

o Patients receiving foscarnet, amphotericin B,
aminoglycoside, NSAIDs, or IV pentamidine
should wait at least 7 days after these agents
to begin cidofovir.

IV Administration

o Intermittent Infusion: Diluent: Dilute in
100 mL of 0.9% NaCl. Solution is stable for 24
hr if refrigerated. Allow refrigerated solution
to return to room temperature before admin-
istration. Rate: Administer over 1 hr.

o Additive Incompatibility: Information un-
available. Do not admix with other solutions
or medications.

Patient/Family Teaching

o Inform patient that cidofovir is not a cure for
CMV retinitis and that retinitis may continue
to progress during and after therapy.

o Inform patient that concurrent antiretroviral
therapy may be continued. However, zidovu-
dine therapy should be temporarily discon-
tinued or decreased by 50% on the days of ci-
dofovir therapy because of the effects of
probenicid on zidovudine.

o Advise patient of the possibility of renal toxici-
ty from cidofovir. Emphasize the importance
of routine lab tests to monitor renal function.

o Inform patient that cidofovir may have terato-
genic effects. Women should use contracep-
tion during and for 1 mo after therapy. Men
should use barrier contraception during and
for 3 mo after therapy.

o Discuss with patient the possibility of hair
loss. Explore coping strategies.

o Advise patients to have routine ophthalmolog-
ic exams after cidofovir therapy.

Evaluation/Desired Outcomes
o Decrease in symptoms and arrest of progres-
sion of CMV retinitis in HIV-infected patients.

cilostazol (sil-0s-tah-zol)
Pletal

Classification

Therapeutic: antiplatelet agents

Pharmacologic: platelet aggregation in-
hibitors

Pregnancy Category C

Indications

Reduction of the symptoms of intermittent clau-
dication as measured by increased walking dis-
tance.

Action

Inhibits the enzyme cyclic adenosine mono-
phosphate (cAMP) phosphodiesterase ITI (PDE
IIT), which results in increased cAMP in plate-
lets and blood vessels, producing inhibition of
platelet aggregation and vasodilation. Thera-
peutic Effects: Reduced symptoms of intermit-
tent claudication with improved walking dis-
tance.

Pharmacokinetics

Absorption: Slowly absorbed after oral admin-
istration.

Distribution: Unknown.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Protein Binding: 95-98% bound to plasma
proteins; one active metabolite is 97.4% bound,
the other is 66% bound.

Metabolism and Excretion: Extensively me-
tabolized by the liver, two metabolites have
platelet aggregation inhibitory activity; metabo-
lites are mostly excreted by the kidneys.
Half-life: Cilostazol and its active metabo-
lites—11-13 hr.

TIME/ACTION PROFILE (symptom reduction)

ROUTE ONSET PEAK DURATION

PO 2-4 wk up to 12 wk unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; CHF;
OB: Potential for congenital defects, stillbirth,
and low birth weight; Lactation: Potential risk to
nursing infants; discontinue or bottle feed.

Use Cautiously in: Pedi: Safety not established.

Adverse Reactions/Side Effects
CNS: headache, dizziness. CV: palpitations,
tachycardia. GI: diarrhea.

Interactions

Drug-Drug: Concurrent administration of ke-
toconazole, itraconazole, erythromycin,
diltiazem, fluconazole, miconazole, flu-
voxamine, fluoxetine, nefazodone, sertra-
line, or omeprazole decreases metabolism
and increases levels and activity of cilostazol
(use lower doses). Concurrent use with aspi-
rin has additive effects on platelet function.
Drug-Food: Grapefruit juice inhibits metab-
olism and increases effects; concurrent use
should be avoided.

Route/Dosage

PO (Adults): 100 mg twice daily (50 mg twice
daily if receiving inhibitors of cilostazol metabo-
lism).

Availability (generic available)
Tablets: 50 mg, 100 mg.

NURSING IMPLICATIONS

Assessment

o Assess patient for intermittent claudication
before and periodically during therapy.

o Lab Test Considerations: May occasion-
ally cause anemia, hyperlipemia, hyperurice-
mia, and albuminuria. May prolong bleeding
time.

Potential Nursing Diagnoses
Activity intolerance (Indications)

Implementation

o PO: Administer on an empty stomach, 1 hr
before or 2 hr after meals.

o Do not administer with grapefruit juice. May
increase cilostazol levels.

Patient/Family Teaching

o Instruct patient to take cilostazol on an empty
stomach, exactly as directed.

e May cause dizziness. Caution patient to avoid
driving or other activities requiring alertness
until response to medication is known.

o Advise patient to avoid smoking; nicotine
constricts blood vessels.

Evaluation/Desired Outcomes

o Relief from cramping in calf muscles, but-
tocks, thighs, and feet during exercise.

o Improvement in walking endurance. Thera-
peutic effects may be seen in 2—4 wk.

cimetidine, See HISTAMINE H,
ANTAGONISTS.

ciprofloxacin, See
FLUOROQUINOLONES.

cisplatin (sis-pla-tin)
+Platinol, Platinol-AQ
Classification

Therapeutic: antineoplastics
Pharmacologic: alkylating agents

Pregnancy Category D

Indications

Metastatic testicular and ovarian carcinoma.
Advanced bladder cancer. Head and neck can-
cer. Cervical cancer. Lung cancer. Other
tumors.

Action

Inhibits DNA synthesis by producing cross-link-
ing of parent DNA strands (cell-cycle phase—
nonspecific). Therapeutic Effects: Death of
rapidly replicating cells, particularly malignant
ones.

Pharmacokinetics

Absorption: IV administration results in com-
plete bioavailability.

Distribution: Widely distributed; accumulates
for months; enters breast milk.
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Metabolism and Excretion: Excreted mainly
by the kidneys.
Half-life: 30-100 hr.

TIME/ACTION PROFILE (effects on blood
counts)

ROUTE ONSET
v unknown

PEAK DURATION

18-23 days 39 days

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Preg-
nancy or lactation.

Use Cautiously in: Hearing loss; Renal impair-
ment (dosage | recommended); CHF; Electro-
Iyte abnormalities; Active infections; Bone mar-
row depression; Geriatric patients (T risk of
nephrotoxicity, peripheral neuropathy); Chron-
ic debilitating illnesses; Patients with childbear-
ing potential.

Adverse Reactions/Side Effects

CNS: stizURES, malaise, weakness. EENT: ototox-
icity, tinnitus. GI: severe nausea, vomiting, diar-
rhea, hepatotoxicity. GU: nephrotoxicity, sterili-
ty. Derm: alopecia. F and E: hypocalcemia,
hypokalemia, hypomagnesemia. Hemat: LEUKO-
PENIA, THROMBOCYTOPENIA, anemia. Local: phlebitis
at IV site. Metab: hyperuricemia. Neuro: pe-
ripheral neuropathy. Misc: anaphylactoid reac-
tions.

Interactions

Drug-Drug: T nephrotoxicity and ototoxicity
with other nephrotoxic and ototoxic drugs
(aminoglycosides, loop diuretics). T risk
of hypokalemia and hypomagnesemia with
loop diuretics and amphotericin B. May |,
phenytoin levels. T bone marrow depression
with other antineoplastics or radiation
therapy. May | antibody response to live-vi-
rus vaccines and T adverse reactions.

Route/Dosage

Other regimens are used.

IV (Adults): Metastatic testicular tumors—
20 mg/m? daily for 5 days repeated q 3—4 wk.
Metastatic ovarian cancer—75—100 mg/m’,
repeat q 4 wk in combination with cyclophos-
phamide or 100 mg/m* q 3 wkif used as a single
agent. Advanced bladder cancer—50-70 mg/
m? q 3—4 wk as a single agent.

Availability (generic available)
Powder for injection: 10-mg, 50-mg vials.
Injection: 1 mg/ml in 50- and 100-mg vials.

NURSING IMPLICATIONS

Assessment

o Monitor vital signs frequently during adminis-
tration. Report significant changes.

o Monitor intake and output and specific gravi-

ty frequently during therapy. Report discre-

pancies immediately. To reduce the risk of
nephrotoxicity, maintain a urinary output of
atleast 100 ml/hr for 4 hr before initiating
and for at least 24 hr after administration.

Encourage patient to drink 2000—3000 ml/

day to promote excretion of uric acid. Allo-

purinol and alkalinization of the urine may be
used to help prevent uric acid nephropathy.

o Assess patency of IV site frequently during
therapy. Cisplatin may cause severe irritation
and necrosis of tissue if extravasation occurs.
If a large amount of highly concentrated cis-
platin solution extravasates, mix 4 ml of 10%
sodium thiosulfate with 6 ml of sterile water
or 1.6 ml of 25% sodium thiosulfate with 8.4
ml of sterile water and inject 1—4 ml (1 ml for
each ml extravasated) through existing line
or cannula. Inject subcut if needle has been
removed. Sodium thiosulfate inactivates cis-
platin.

o Severe and protracted nausea and vomiting
usually occur 1-4 hr after a dose; vomiting
may last for 24 hr. Administer parenteral an-
tiemetic agents 30—45 min before therapy
and routinely around the clock for the next
24 hr. Monitor amount of emesis and notify
health care professional if emesis exceeds
guidelines to prevent dehydration. Nausea
and anorexia may persist for up to 1 wk.

e Monitor for bone marrow depression. Assess
for bleeding (bleeding gums, bruising, petec-
hiae, stools, urine, and emesis) and avoid IM
injections and taking rectal temperatures if
platelet count is low. Apply pressure to veni-
puncture sites for 10 min. Assess for signs of
infection during neutropenia. Anemia may
occur. Monitor for increased fatigue, dysp-
nea, and orthostatic hypotension.

e Monitor for signs of anaphylaxis (facial ede-
ma, wheezing, dizziness, fainting, tachycar-
dia, hypotension). Discontinue medication

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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immediately and report symptoms. Epineph-
rine and resuscitation equipment should be
readily available.

Medication may cause ototoxicity and neuro-
toxicity. Assess patient frequently for diz-
ziness, tinnitus, hearing loss, loss of coordi-
nation, loss of taste, or numbness and tingling
of extremities; may be irreversible. Notify
health care professional promptly if these oc-
cur. Audiometry should be performed before
initiation of therapy and before subsequent
doses. Hearing loss is more frequent with
children and usually occurs first with high
frequencies and may be unilateral or bi-
lateral.

Monitor for inadvertent cisplatin overdose.
Doses >100 mg/m?*/cycle once every 3—4 wk
are rarely used. Differentiate daily doses from
total dose/cycle. Symptoms of high cumula-
tive doses include muscle cramps (localized,
painful involuntary skeletal muscle contrac-
tions of sudden onset and short duration)
and are usually associated with advanced
stages of peripheral neuropathy.

o Lab Test Considerations: Monitor CBC

with differential and platelet count before and
routinely throughout therapy. The nadir of
leukopenia, thrombocytopenia, and anemia
occurs within 18—23 days and recovery 39
days after a dose. Withhold further doses until
WBC is >4000/mm’ and platelet count is
>100,000/mm?.

Monitor BUN, serum creatinine, and CCr be-
fore initiation of therapy and before each
course of cisplatin to detect nephrotoxicity.
May cause T BUNand creatinineand | cal-
cium, magnesium, phosphate, sodium, and
potassium levels that usually occur the 2nd
wkafter a dose. Do not administer additional
doses until BUN is <25 mg/100 ml and serum
creatinine is <1.5 mg/100 ml. May cause 7
uric acid level, which usually peaks 3—5 days
after a dose.

o May cause transiently T serum bilirubin and
AST concentrations.

dose limits; have second practitioner inde-
pendently double-check original order, cal-
culations, and infusion pump settings. Do not
confuse with carboplatin. To prevent confu-
sion, orders should include generic and
brand names. Administer under the supervi-
sion of a physician experienced in the use of
cancer chemotherapeutic agents.

Solution should be prepared in a biologic
cabinet. Wear gloves, gown, and mask while
handling medication. If powder or solution
comes in contact with skin or mucosa, wash
thoroughly with soap and water. Discard
equipment in specially designated containers
(see Appendix K).

Hydrate patient with at least 1-2 L of IV fluid
8-12 hr before initiating therapy with cispla-
tin. Amifostine may be administered to mini-
mize nephrotoxicity.

Do not use aluminum needles or equipment
during preparation or administration. Alumi-
num reacts with this drug, forms a black or
brown precipitate, and renders the drug inef-
fective.

Unopened vials of powder and constituted so-
lution must not be refrigerated.

IV Administration

Intermittent Infusion: Reconstitute 10-mg
vials with 10 ml of sterile water for injection
and 50-mg vial with 50 ml. Stable for 20 hr if
reconstituted with sterile water, for 72 hr with
bacteriostatic water. Do not refrigerate, be-
cause crystals will form. Solution should be
clear and colorless; discard if turbid or if it
contains precipitates

Diluent: Dilutionin 2 L of 5% dextrose in
0.3% or 0.45% NaCl containing 37.5 g of
mannitol is recommended. Concentra-
tion: Keep under 0.5 mg/ml to prevent tissue
necrosis. Rate: Variable. Maximum rate 1
mg/min.

Continuous Infusion: Has been adminis-
tered as continuous infusion over 24 hrto 5
days with resultant decrease in nausea and
vomiting. High Alert: Clarify dose to ensure

o May cause positive Coombs’ test result.

Potential Nursing Diagnoses
Risk for infection (Adverse Reactions)
Risk for injury (Side Effects)

Implementation

o High Alert: Fatalities have occurred with
chemotherapeutic agents. Before administer-
ing, clarify all ambiguous orders; double- °
check single, daily, and course-of-therapy

cumulative dosage is not confused with daily
dose; errors may be fatal.

Syringe Compatibility: bleomycin, cyclo-
phosphamide, doxapram, doxorubicin, dro-
peridol, fluorouracil, furosemide, heparin,
leucovorin calcium, methotrexate, metoclo-
pramide, mitomycin, vinblastine, vincristine.
Y-Site Compatibility: allopurinol, aztreo-
nam, bleomycin, chlorpromazine, cimeti-
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dine, cladribine, cyclophosphamide, dexa-
methasone, diphenhydramine, doxorubicin,
doxorubicin liposome, droperidol, etopo-
side, famotidine, filgrastim, fludarabine, fluo-
rouracil, furosemide, ganciclovir, gemcita-
bine, granisetron, heparin, hydromorphone,
leucovorin calcium, linezolid, lorazepam,
melphalan, methotrexate, methylpredniso-
lone, metoclopramide, mitomycin, mor-
phine, ondansetron, paclitaxel, palonose-
tron, pemetrexed, prochlorperazine
edisylate, promethazine, propofol, ranitidine,
sargramostim, teniposide, topotecan, vin-
blastine, vincristine, vinorelbine.

o Y-Site Incompatibility: amifostine, ampho-
tericin B cholesteryl sulfate, cefepime, lanso-
prazole, piperacillin/tazobactam, thiotepa.

o Additive Compatibility: etoposide, floxuri-
dine, ifosfamide, leucovorin calcium, magne-
sium sulfate, mannitol, ondansetron, 0.9%
NaCl, D5/0.9% NaCl.

o Additive Incompatibility: fluorouracil,
mesna, thiotepa.

Patient/Family Teaching

o Instruct patient to report pain at injection site
immediately.

o Instruct patient to notify health care profes-
sional promptly if fever; chills; cough;
hoarseness; sore throat; signs of infection,;
lower back or side pain; painful or difficult
urination; bleeding gums; bruising; petechi-
ae; blood in stools, urine, or emesis; in-
creased fatigue; dyspnea; or orthostatic hypo-
tension occurs. Caution patient to avoid
crowds and persons with known infections.
Instruct patient to use soft toothbrush and
electric razor and to avoid falls. Caution pa-
tient not to drink alcoholic beverages or take
medication containing aspirin or NSAIDs;
may precipitate gastric bleeding.

o Instruct patient to report promptly any
numbness or tingling in extremities or face,
difficulty with hearing or tinnitus, unusual
swelling, or joint pain.

o Instruct patient not to receive any vaccina-
tions without advice of health care profes-
sional.

o Advise patient of the need for contraception,
although cisplatin may cause infertility.

o Emphasize the need for periodic lab tests to
monitor for side effects.

Evaluation/Desired Outcomes

o Decrease in size or spread of malignancies.
Therapy should not be administered more
frequently than every 3—4 wk, and only if lab
values are within acceptable parameters and
patient is not exhibiting signs of ototoxicity or
other serious adverse effects.

citalopram (si-tal-oh-pram)
Celexa

Classification

Therapeutic: antidepressants

Pharmacologic: selective serotonin reup-
take inhibitors (SSRIs)

Pregnancy Category C

Indications

Depression. Unlabeled uses: Premenstrual
dysphoric disorder (PMDD). Obsessive-com-
pulsive discorder (OCD). Panic disorder. Gen-
eralized anxiety disorder (GAD). Post-traumatic
stress disorder (PTSD). Social anxiety disorder
(social phobia).

Action
Selectively inhibits the reuptake of serotonin in
the CNS. Therapeutic Effects: Antidepressant
action.

Pharmacokinetics

Absorption: 80% absorbed after oral adminis-
tration.

Distribution: Enters breast milk.
Metabolism and Excretion: Mostly metabo-
lized by the liver (10% by CYP3A4 and 2C19 en-
zymes); excreted unchanged in urine.
Half-life: 35 hr.

TIME/ACTION PROFILE (antidepressant
effect)

ROUTE ONSET
PO 1-4 wk

PEAK DURATION

unknown unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Concur-
rent MAO inhibitor or pimozide therapy.

Use Cautiously in: History of mania; History of
suicide attempt/ideation (T risk during early
therapy and during dose adjustment); History of
seizure disorder; Illnesses or conditions that are
likely to result in altered metabolism or hemo-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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dynamic responses; Severe renal or hepatic im-
pairment; OB: Use during third trimester may
result in neonatal serotonin syndrome requiring
prolonged hospitalization, respiratory and nu-
tritional support; Lactation: Citalopram is
present in breast milk and may result in lethargy
with | feeding in infants; weigh risk/benefits;
Pedi: May 1 risk of suicide attempt/ideation
especially during early treatment or dose adjust-
ment in children/adolescents (unlabeled for pe-
diatric use); Geri: | doses recommended.

Adverse Reactions/Side Effects

CNS: apathy, confusion, drowsiness, insomnia,
weakness, agitation, amnesia, anxiety, de-
creased libido, dizziness, fatigue, impaired con-
centration, increased depression, migraine
headache, suicide attempt. EENT: abnormal ac-
commodation. Resp: cough. CV: postural hy-
potension, tachycardia. GI: abdominal pain, an-
orexia, diarrhea, dry mouth, dyspepsia,
flatulence, increased saliva, nausea, altered
taste, increased appetite, vomiting. GU: amen-
orrhea, dysmenorrhea, ejaculatory delay, erec-
tile dysfunction, polyuria. Derm: increased
sweating, photosensitivity, pruritus, rash. Me-
tab: decreased weight, increased weight. MS:
arthralgia, myalgia. Neuro: tremor, paresthe-
sia. Misc: fever, yawning.

Interactions

Drug-Drug: May cause serious, potentially fa-
tal reactions when used with MAQ inhibitors;
allow at least 14 days between citalopram and
MAQO inhibitors . Concurrent use with pimo-
zide may result in prolongation of the QTc in-
terval and is contraindicated. Use cautiously
with other centrally acting drugs (including
alcohol, antihistamines, opioid analge-
sics, and sedative/hypnotics; concurrent use
with alcohol is not recommended) . Cimeti-
dine T blood levels of citalopram. Serotoner-
gic effectsmaybe 7 by lithium (concurrent
use should be carefully monitored) . Ketoco-
nazole, itraconazole, erythromycin, and
omeprazole may T blood levels. Carbamaz-
epinemay | blood levels. May 1 blood levels
of metoprolol. Concurrent use with tricyclic
antidepressants should be undertaken with
caution because of altered pharmacokinetics.
Concurrentuse with 5-HT, agonists used for
migraine headaches may T risk of adverse re-
actions (weakness, hyperreflexia, incoordina-
tion). Use cautiously with tricyclic antide-
pressants due to unpredictable effects on
serotonin and norepinephrine reuptake. Risk of

bleeding maybe 1 with aspirin, NSAIDs,
warfarin, thrombolytics, and other agents
affecting coagulation and platelet func-
tion.

Drug-Natural Products: 1 risk of serotoner-
gic side effects including serotonin syndrome
with St. John’s wort and SAMe.

Route/Dosage

PO (Adults): 20 mg once daily initially, may be
increased by 20 mg/day at weekly intervals, up
to 60 mg/day (usual dose is 40 mg/day).

PO (Geriatric Patients): 20 mg once daily ini-
tially, may be increased to 40 mg/day only in
nonresponding patients.

Hepatic Impairment

PO (Adults): 20 mg once daily initially, may be
increased to 40 mg/day only in nonresponding
patients.

Availability (generic available)

Tablets: 10 mg, 20 mg, 40 mg. Cost:
Generic—10 mg $89.97/90, 20 mg $89.97/90,
40 mg $89.97/90. Oral solution (pepper-
mint flavor): 10 mg/5 ml. Cost: Generic—10
mg/5 ml $114.00/240 ml.

NURSING IMPLICATIONS

Assessment

o Monitor mood changes during therapy.

o Assess for suicidal tendencies, especially dur-
ing early therapy and dose changes. Restrict
amount of drug available to patient.

o Assess for sexual dysfunction (erectile dys-
function; decreased libido).

Potential Nursing Diagnoses
Ineffective coping (Indications)
Risk for injury (Side Effects)

Implementation

e Do not confuse with Celebrex (celecoxib),
Cerebyx (fosphenytoin), Zyprexa (olanza-
pine), or Lexapro (escitalopram).

o PO: Administer as a single dose in the morn-
ing or evening without regard to food.

Patient/Family Teaching

o Instruct patient to take citalopram as di-
rected.

o May cause drowsiness, dizziness, impaired
concentration, and blurred vision. Caution
patient to avoid driving and other activities re-
quiring alertness until response to the drug is
known.

o Advise patient to avoid alcohol or other CNS
depressant drugs during therapy and to con-
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sult health care professional before taking
other medications with citalopram.

o Caution patient to change positions slowly to
minimize dizziness.

o Advise patient to use sunscreen and wear pro-

tective clothing to prevent photosensitivity re-

actions.

Inform patient that frequent mouth rinses,

good oral hygiene, and sugarless gum or can-

dy may minimize dry mouth. If dry mouth
persists for more than 2 wk, consult health
care professional regarding use of saliva sub-
stitute.

o Instruct female patients to inform health care
professional if pregnancy is planned or sus-
pected, or if they plan to breastfeed an infant.
If used during pregnancy should be tapered
during third trimester to avoid neontal seroti-
nin syndrome.

o Caution patients that citalopram should not
be used for at least 14 days after discontinu-
ing MAO inhibitors, and at least 14 days
should be allowed after stopping citalopram
before starting an MAO inhibitor.

o Emphasize the importance of follow-up
exams to monitor progress. Encourage pa-
tient participation in psychotherapy to im-
prove coping skills.

o Refer patient/family to local support group.

Evaluation/Desired Outcomes

o Increased sense of well-being.

o Renewed interest in surroundings. May re-
quire 1-4 wk of therapy to obtain antidepres-
sant effects.

clarithromycin
(kla-rith-roe-mye-sin)

Biaxin, Biaxin XL

Classification

Therapeutic: agents for atypical mycobac-

terium, anti-infectives, antiulcer agents
Pharmacologic: macrolides

Pregnancy Category C

Indications

Respiratory tract infections including strepto-
coccal pharyngitis, sinusitis, bronchitis, and
pneumonia. Treatment (with ethambutol) and
prevention of disseminated Mycobacterium av-

ium complex (MAC). Treatment of following
pediatric infections: Otitis media, Sinusitis,
Pharyngitis, Skin/skin structure infections. Part
of a combination regimen for ulcer disease due
to Helicobacter pylori. Endocarditis pro-
phylaxis.

Action

Inhibits protein synthesis at the level of the 508
bacterial ribosome. Therapeutic Effects: Bac-
teriostatic action. Spectrum: Active against
these gram-positive aerobic bacteria: Staphylo-
coccus aureus, Streptococcus pneumoniae,
Streptococcus pyogenes (group A strep). Ac-
tive against these gram-negative aerobic bacte-
ria: Haemophilus influenzae, Moraxella ca-
tarrhalis. Also active against: Mycoplasma,
Legionella, H. pylori, M. avium.

Pharmacokinetics

Absorption: Rapidly absorbed (50%) after
oral administration.

Distribution: Widely distributed; tissue levels
may exceed those in serum.

Protein Binding: 65-70%.

Metabolism and Excretion: 10—-15% con-
verted by the liver to 14-hydroxyclarithromycin,
which has anti-infective activity; 20—30% ex-
creted unchanged in urine. Metabolized by and
also inhibits the CYP3A enzyme system.
Half-life: Dose-dependent and prolonged with
renal dysfunction 250-mg dose—3—4 hr; 500-
mg dose—5-7 hr.

TIME/ACTION PROFILE (serum levels)

ROUTE ONSET PEAK DURATION
PO unknown 2 hr 12 hr
PO-XL unknown 4 hr 24 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to clari-
thromycin, erythromycin, or other macrolide
anti-infectives; Concurrent use of pimozide; OB:
Avoid use during pregnancy unless no alterna-
tives are available; Lactation: Not recommended
for breastfeeding women.

Use Cautiously in: Severe liver or renal im-
pairment (dose adjustment required if CCr <30
ml/min).

Adverse Reactions/Side Effects
CNS: headache. Derm: pruritus, rash, Stevens-
Johnson syndrome. GI: PSEUDOMEMBRANOUS COLITIS,

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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abdominal pain/discomfort, abnormal taste, di-
arrhea, dyspepsia, nausea.

Interactions

Drug-Drug: Clarithromycin is an inhibitor of
the CYP3A enzyme system. Concurrent use with
other agents metabolized by this system can 1
levels and risk of toxicity. May prolong the QT
intervaland 1 risk of arrhythmias with pimo-
zide ; concurrent use is contraindicated. Simi-
lar effects may occur with antiarrhythmics; ECG
should be monitored for QTc prolongation and
serum levels monitored. May T serum levels
and the risk of toxicity from carbamazepine,
some benzodiazepines (midazolam, triaz-
olam, alprazolam), cyclosporine, buspi-
rone, disopyramide, ergot alkaloids, felo-
dipine, omeprazole, tacrolimus, digoxin,
or theophylline. Ritonavir 1 increases
blood levels (| clarithromycin dose in patients
with CC <60 ml/min). T levels of HMG-CoA
reductase inhibitors and may 1 risk of
rhabdomyolysis. May 1 effect of warfarin and
sildenafil (dose reduction may be warranted).
May 1 or | effects of zidovudine. Blood lev-
elsare 1 bydelavirdine and fluconazole.
Blood levels may be | by rifampin and rifa-
butin. 1 risk of colchicine toxicity when ad-
ministered with colchicine, especially in the
elderly.

Route/Dosage

PO (Adults): Pharyngitis/tonsillitis—250
mg q 12 hr for 10 days; Acute maxillary sinus-
itis—500 mg q 12 hr for 14 days or 1000 mg
once daily for 14 days as XL tablets; Acute exac-
erbation of chronic bronchitis—250-500 mg
q 12 hr for 7—14 days or 1000 mg once daily for
7 days as XL tablets; Community-Acquired
pneumonia—?250 mg q 12 hr for 7—14 days or
1000 mg once daily for 7 days as XL tablets;
skin/skin structure infections—250 mg q 12
hr for 7—14 days; H. pylori—500 mg 2—3 times
daily with a proton pump inhibitor (lansopra-
zole or omeprazole) or ranitidine with or with-
out amoxicillin for 10-14 days; Endocarditis
prophylaxis—500 mg 1 hr before procedure;
MAC prophylaxis/treatment—500 mg twice
daily, for active infection another antimycobac-
terial is required.

PO (Children): Most infections—15 mg/kg/
day divided q 12 hr for 7-14 days (up to 500
mg/dose for MAC). Endocarditis prophy-
laxis—15 mg/kg 1 hr before procedure.

Renal Impairment

PO (Adults): CCr <30 ml/min—250 mg 1-2
times daily, a 500-mg initial dose may be used.
PO (Children): CCr <30 ml/min—decrease
dose by 50% or double dosing interval.

Availability (generic available)

Tablets: 250 mg, 500 mg. Cost: Generic—
250 mg $73.32/20, 500 mg $73.32/20. Exten-
ded-release tablets: 500 mg. Cost: $109.99/
20. Oral suspension (fruit punch and va-
nilla flavors): 125 mg/5 ml, 250 mg/5 ml.
Cost: Generic—125 mg/5 ml $39.98/100 ml,
250 mg/5 ml $71.38/100 ml. In combina-
tion with: amoxicillin and lansoprazole as
part of a compliance package (Prevpac); See
Appendix B.

NURSING IMPLICATIONS

Assessment

o Assess patient for infection (vital signs; ap-
pearance of wound, sputum, urine, and stool;
WBC) at beginning of and during therapy.

o Obtain specimens for culture and sensitivity
before initiating therapy. First dose may be
given before receiving results.

o Ulcers: Assess patient for epigastric or
abdominal pain and frank or occult blood in
the stool, emesis, or gastric aspirate.

o Lab Test Considerations: May rarely
cause T serum AST, ALT, and alkaline phos-
phatase concentrations.

e May occasionally cause T BUN.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Administer around the clock, without re-
gard to meals. Food slows but does not de-
crease the extent of absorption.

o Administer XL tablets with food or milk; do
not crush, break, or chew.

o Shake suspension well before administration.
Store suspension at room temperature; do
not refrigerate.

o Do not administer within 4 hr of zidovudine.

Patient/Family Teaching

o Instruct patient to take medication around
the clock and to finish the drug completely as
directed, even if feeling better. Take missed
doses as soon as possible, unless almost time
for next dose. Do not double doses. Advise
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patient that sharing of this medication may be
dangerous.
o Advise patient to report the signs of superin-
fection (black, furry overgrowth on the
tongue; vaginal itching or discharge; loose or
foul-smelling stools).
Instruct patient to notify health care profes-
sional if fever and diarrhea develop, especial-
lyif stool contains blood, pus, or mucus. Ad-
vise patient not to treat diarrhea without
consulting health care professional.
Caution patients taking zidovudine that clari-
thromycin and zidovudine must be taken at
least 4 hr apart.
o Advise patient to notify health care profes-
sional if pregnancy is planned or suspected.
o Instruct the patient to notify health care pro-
fessional if symptoms do not improve within a
few days.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

o Treatment of ulcers.

o Endocarditis prophylaxis.

clindamycin (klin-da-mye-sin)
Cleocin, Cleocin T, Clinda-Derm,
Clindagel, Clindesse, ClindaMax,
Clindets, G/T/S, wDalacin C, «Da-
lacin T, Evoclin

Classification
Therapeutic: anti-infectives

Pregnancy Category B

Indications

PO, IM, IV: Treatment of: Skin and skin struc-
ture infections, Respiratory tract infections,
Septicemia, Intra-abdominal infections, Gyne-
cologic infections, Osteomyelitis, Endocarditis
prophylaxis. Topical: Severe acne. Vag: Bacte-
rial vaginosis. Unlabeled uses: PO, IM, IV:
Treatment of Pneumocystis carinii pneumo-
nia, CNS toxoplasmosis, and babesiosis.

Action

Inhibits protein synthesis in susceptible bacteria
atthe level of the 508 ribosome. Therapeutic
Effects: Bactericidal or bacteriostatic, depend-

W = Canadian
*CAPITALS indicates life-threatening;

ing on susceptibility and concentration. Spec-
trum: Active against most gram-positive aerobic
cocci, including: Staphylococci, Streptococcus
pneumoniae, Other streptococci, but not en-
terococci. Has good activity against those anaer-
obic bacteria that cause bacterial vaginosis, in-
cluding Bacteroides fragilis, Gardnerella
vaginalis, Mobiluncus spp, Mycoplasma hom-
inis, and Corynebacterium. Also active against
P. carinii and Toxoplasma gondii.

Pharmacokinetics

Absorption: Well absorbed following PO/IM
administration. Minimal absorption following
topical/vaginal use.

Distribution: Widely distributed. Does not sig-
nificantly cross blood-brain barrier. Crosses the
placenta; enters breast milk.

Protein Binding: 94%.

Metabolism and Excretion: Mostly metabo-
lized by the liver.

Half-life: Neonates: 3.6—8.7 hr; Infants up to 1
yr: 3 hr; Children and adults: 2—3 hr.

TIME/ACTION PROFILE (blood levels)

ROUTE ONSET PEAK DURATION

PO rapid 60 min 6-8 hr

M rapid 1-3 hr 6-8 hr

v rapid end of in- 6-8 hr
fusion

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Previous
pseudomembranous colitis; Severe liver impair-
ment; Diarrhea; Known alcohol intolerance
(topical solution, suspension).

Use Cautiously in: OB: Safety not established
for systemic and topical; vaginal approved for
use in 3rd trimester of pregnancy. Lactation:
Has been used safely but does appear in breast
milk and exposes infant to drug and its side
effects.

Adverse Reactions/Side Effects

CNS: dizziness, headache, vertigo. CV: arrhyth-
mias, hypotension. GI: PSEUDOMEMBRANOUS COLITIS,
diarrhea, bitter taste (IV only), nausea, vomit-
ing. Derm: rashes. Local: phlebitis at IV site.

Interactions

Drug-Drug: Kaolin/pectinmay |, GI ab-
sorption. May enhance the neuromuscular
blocking action of other neuromuscular
blocking agents. Topical: Concurrent use

drug name.
underlines indicate most frequent.
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with irritants, abrasives, or desquamating
agents may result in additive irritation.

Route/Dosage

PO (Adults): Most infections—150—450 mg
q6hr. P. carinii pneumonia—1200—1800
mg/day in divided doses with 15—30 mg prima-
quine/day (unlabeled). CNS toxoplasmosis—
1200-2400 mg/day in divided doses with py-
rimethamine 50—100 mg/day (unlabeled);
Bacterial endocarditis prophylaxis—G600 mg
1 hr before procedure.

PO (Children >1 mo): 10-30 mg/kg/day di-
vided q 6-8 hr; maximum dose 1.8 g/day. Bac-
terial endocarditis prophylaxis—20 mg/kg 1
hr before procedure.

IM, IV (Adults): Most infections—300-600
mg q 6-8 hr or 900 mg q 8 hr (up to 4.8 g/day
IV has been used; single IM doses of >600 mg
are not recommended). P. carinii pneumo-
nia—2400-2700 mg/day in divided doses with
primaquine (unlabeled). Toxoplasmosis—
1200—4800 mg/day in divided doses with py-
rimethamine. Bacterial endocarditis prophy-
laxis —600 mg 30 min before procedure.

IM, IV (Children >1 mo): 25-40 mg/kg/day
divided q 6-8 hr; maximum dose: 4.8 g/day.
Bacterial endocarditis prophylaxis—20 mg/
kg 30 min before procedure; maximum dose:
600 mg.

IM, IV (Infants <1 mo and <2 kg): 5 mg/kg
q8-12 hr 22 kg—20-30 mg/kg/day divided q
6-8hr.

Vag (Adults and Adolescents): Cleocin,
Clindamax— 1 applicatorful (5 g) qhsfor 3
or 7 days (7 days in pregnant patients); Clin-
desse— one applicatorful (5 g) single dose or
1 suppository (100 mg) at bedtime for 3 nights.
Topical (Adults and Adolescents): So/u-
tion—1% solution/suspension applied twice
daily (range 14 times daily) . Foam, gel—1%
foam or gel applied once daily.

Availahility (generic available)
Capsules: 75 mg, 150 mg, 300 mg. Oral sus-
pension: 75 mg/5 ml. Injection: 150 mg/ml.
Premixed infusion: 300 mg/50 ml, 600 mg/
50 ml, 900 mg/50 ml. Topical: 1% lotion, gel,
foam, solution, suspension, single-use applica-
tors. In combination with: benzoyl peroxide
(BenzaClin); (see Appendix B). Vaginal
cream: 2% cream. Vaginal suppositories
(ovules): 100 mg. Iz combination with:
tretinoin (Ziana); (see Appendix B).

NURSING IMPLICATIONS

Assessment

o Assess for infection (vital signs; appearance
of wound, sputum, urine, and stool; WBC) at
beginning of and during therapy.

o Obtain specimens for culture and sensitivity
prior to initiating therapy. First dose may be
given before receiving results.

e Monitor bowel elimination. Diarrhea,
abdominal cramping, fever, and bloody
stools should be reported to health care pro-
fessional promptly as a sign of pseudomem-
branous colitis. This may begin up to several
weeks following the cessation of therapy.

o Assess patient for hypersensitivity (skin rash,
urticaria).

o Lab Test Considerations: Monitor CBC;
may cause transient |, in leukocytes, eosino-
phils, and platelets.

e Maycause T alkaline phosphatase, biliru-
bin, CPK, AST, and ALT concentrations.

Potential Nursing Diagnoses
Risk for infection (Indications, Side Effects)
Diarrhea (Side Effects)

Implementation

o PO: Administer with a full glass of water. May
be given with or without meals. Shake liquid
preparations well. Do not refrigerate. Stable
for 14 days at room temperature.

o IM: Do not administer >600 mg in a single
IM injection.

IV Administration

o Intermittent Infusion: Diluent: Vials
must be diluted before use. Dilute a dose of
300 mg or 600 mg in 50 ml and a dose of 900
mg or 1200 mg in 100 ml. Compatible dilu-
ents include D5W, 0.9% NaCl, D5/0.9% NaCl,
D5/0.45% NaCl, or LR. Admixed solution sta-
ble for 16 days at room temperature. Pre-
mixed infusion is already diluted and ready to
use. Concentration: Not to exceed 18 mg/
ml. Rate: Not to exceed 30 mg/min. Hypo-
tension and cardiopulmonary arrest have
been reported following rapid IV adminis-
tration.

o Y-Site Compatibility: acyclovir, amifostine,
amikacin, aminophylline, amiodarone, am-
photericin B cholesteryl sulfate, amsacrine,
anakinra, anidulafungin, atropine, aztreo-
nam, bumetanide, bivalirudin, calcium chlo-
ride, calcium gluconate, cefazolin, cefotax-
ime, cefoxitin, ceftazidime, ceftizoxime,
cefuroxime, chloramphenicol, cimetidine,
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cisatracurium, cyclosporine, daptomycin,
dexamethasone sodium phosphate, dexme-
detomidine, digoxin, diltiazem, diphenhydra-
mine, docetaxel, dopamine, doxorubicin li-
posome, doxycycline, enalaprilat,
epinephrine, esmolol, etoposide phosphate,
famotidine, fenoldopam, fentanyl, fludara-
bine, foscarnet, furosemide, gentamicin,
granisetron, heparin, hydrocortisone sodium
succinate, hydromorphone, imipenem/cilas-
tatin, insulin, isoproterenol, ketorolac, labe-
talol, levofloxacin, lidocaine, linezolid, lor-
azepam, magnesium sulfate, melphalan,
meperidine, methylprednisolone sodium
succinate, metoclopramide, metoprolol, me-
tronidazole, midazolam, milrinone, mor-
phine, multivitamins, nafcillin, nicardipine,
nitroglycerin, nitroprusside, norepinephrine,
ondansetron, palonosetron, pantoprazole,
pemetrexed, penicillin G potassium, perphe-
nazine, phenylephrine, phytonadione, piper-
acillin/tazobactam, potassium chloride, pro-
cainamide, propofol, propranolol,
protamine, ranitidine, remifentanil, sargra-
mostim, sodium bicarbonate, tacrolimus,
teniposide, theophylline, thiotepa, ticarcillin/
clavulanate, tirofiban, tobramycin, vancomy-
cin, vasopressin, verapamil, vinorelbine, vita-
min B complex with C, voriconazole, zido-
vudine.

o Y-Site Incompatibility: allopurinol, azi-
thromycin, caspofungin, ceftriaxone, di-
azepam, filgrastim, fluconazole, ganciclovir,
haloperidol, hydroxyzine, idarubicin, lanso-
prazole, phenytoin, prochlorperazine, pro-
methazine, quinupristin/dalfopristin, tri-
methoprim/sulfamethoxazole.

o Vag: Applicators are supplied for vaginal ad-
ministration. When treating bacterial vagino-
sis, concurrent treatment of male partner is
not usually necessary.

o Topical: Contact with eyes, mucous mem-
branes, and open cuts should be avoided dur-
ing topical application. If accidental contact
occurs, rinse with copious amounts of cool
water.

o Wash affected areas with warm water and
soap, rinse, and pat dry prior to application.
Apply to entire affected area.

Patient/Family Teaching
o Instruct patient to take medication around
the clock at evenly spaced times and to finish

the drug completely as directed, even if feel-
ing better. Take missed doses as soon as pos-
sible unless almost time for next dose. Do not
double doses. Advise patient that sharing of
this medication may be dangerous.

o Instruct patient to notify health care profes-
sional immediately if diarrhea, abdominal
cramping, fever, or bloody stools occur and
not to treat with antidiarrheals without con-
sulting health care professional.

o Advise patient to report signs of superinfec-
tion (furry overgrowth on the tongue, vaginal
or anal itching or discharge).

o Notify health care professional if no improve-
ment within a few days.

o Patients with a history of rheumatic heart dis-
ease or valve replacement need to be taught
the importance of antimicrobial prophylaxis
before invasive medical or dental pro-
cedures.

o IV: Inform patient that bitter taste occurring

with IV administration is not clinically signif-

icant.

Vag: Instruct patient on proper use of vaginal

applicator. Insert high into vagina at bedtime.

Instruct patient to remain recumbent for at

least 30 min following insertion. Advise pa-

tient to use sanitary napkin to prevent staining
of clothing or bedding. Continue therapy dur-
ing menstrual period.

o Advise patient to refrain from vaginal sexual
intercourse during treatment.

o Caution patient that mineral oil in clindamy-
cin cream may weaken latex or rubber con-
traceptive devices. Such products should not
be used within 72 hr of vaginal cream.

o Topical: Caution patient applying topical
clindamycin that solution is flammable (vehi-
cle s isopropyl alcohol) . Avoid application
while smoking or near heat or flame.

o Advise patient to notify health care profes-
sional if excessive drying of skin occurs.

o Advise patient to wait 30 min after washing or
shaving area before applying.

Evaluation/Desired Outcomes

o Resolution of the signs and symptoms of in-
fection. Length of time for complete resolu-
tion depends on the organism and site of in-
fection.

o Endocarditis prophylaxis.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Improvement in acne vulgaris lesions. Im-
provement should be seen in 6 wk but may
take 8—12 wk for maximum benefit.

clobetasol, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

clocortolone, See CORTICOSTEROIDS
(TOPICAL/LOCAL).

|
clonazepam (kloe-na-ze-pam)
Klonopin, «Rivotril, «Syn-Clona-
zepam
Classification

Therapeutic: anticonvulsants
Pharmacologic: benzodiazepines

Schedule IV
Pregnancy Category C

Indications

Prophylaxis of: Petit mal, Petit mal variant, Aki-
netic, Myoclonic seizures. Panic disorder with
or without agoraphobia. Unlabeled uses: Un-
controlled leg movements during sleep. Neural-
gias. Sedation. Adjunct management of acute
mania, acute psychosis, or insomnia.

Action

Anticonvulsant effects may be due to presynaptic
inhibition. Produces sedative effects in the CNS,
probably by stimulating inhibitory GABA recep-
tors. Therapeutic Effects: Prevention of sei-
zures. Decreased manifestations of panic dis-
order.

Pharmacokinetics

Absorption: Well absorbed from the GI tract.
Distribution: Probably crosses the blood-
brain barrier and the placenta.

Metabolism and Excretion: Mostly metabo-
lized by the liver.

Half-life: 18-50 hr.

TIME/ACTION PROFILE (anticonvulsant
activity)

ROUTE ONSET PEAK DURATION

PO 2060 min  1-2 hr 6-12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity to clona-
zepam or other benzodiazepines; Severe liver
disease.

Use Cautiously in: Angle-closure glaucoma;
Obstructive sleep apnea; Chronic respiratory
disease; History of porphyria; Do not discontin-
ue abruptly; OB: Safety not established; chronic
use during pregnancy may result in withdrawal
in the neonate; Lactation: May enter breast milk;
discontinue drug or bottle feed; Pedi: Safety not
established; Geri: May experience excessive se-
dation at usual doses; decreased dosage recom-
mended.

Adverse Reactions/Side Effects

CNS: behavioral changes, drowsiness, fatigue,
slurred speech, ataxia, sedation, abnormal eye
movements, diplopia, nystagmus. Resp: in-
creased secretions. CV: palpitations. GI: consti-
pation, diarrhea, hepatitis, weight gain. GU: dy-
suria, nocturia, urinary retention. Hemat:
anemia, eosinophilia, leukopenia, thrombocy-
topenia. Neuro: ataxia, hypotonia. Misc: fever,
physical dependence, psychological depen-
dence, tolerance.

Interactions
Drug-Drug: Alcohol, antidepressants, an-
tihistamines, other benzodiazepines, and
opioid analgesics—concurrent use results in
1 CNSdepression. Cimetidine, hormonal
contraceptives, disulfiram, fluoxetine, iso-
niazid, ketoconazole, metoprolol, pro-
poxyphene, propranolol, or valproic acid
may | metabolism of clonazepam, 1 its ac-
tions. May | efficacy of levodopa. Rifampin
or barbiturates may 1 metabolismand |
effectiveness of clonazepam. Sedative effects
maybe | bytheophylline. May 1 serum
phenytoin levels. Phenytoin may |, serum
clonazepam levels.
Drug-Natural Products: Concomitant use of
kava kava, valerian, or chamomile can in-
crease CNS depression.

Route/Dosage

PO (Adults): 0.5 mg 3 times daily; may in-
crease by 0.5—1 mg q 3rd day. Total daily main-
tenance dose not to exceed 20 mg. Panic disor-
der—0.125 mg twice daily; increase after 3
days toward target dose of 1 mg/day (some pa-
tients may require up to 4 mg/day).

PO (Children <10 yr or 30 kg): Initial daily
dose 0.01-0.03 mg/kg/day (not to exceed 0.05
mg/kg/day) given in 2—3 equally divided doses;
increase by no more than 0.25-0.5 mg q 3rd
day until therapeutic blood levels are reached
(notto exceed 0.2 mg/kg/day).
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Availability (generic available)

Tablets: 0.5 mg, 1 mg, 2 mg. Cost: Generic—
0.5 mg $29.99/100, 1 mg $29.99/100, 2 mg
$26.66/100. Orally-disintegrating tablets:
0.125 mg, 0.25 mg, 0.5 mg, 1 mg, 2 mg. Cost:
Generic—0.125 mg $69.99/60, 0.25 mg
$72.99/60, 0.5 mg $70.99/60, 2 mg $100.00/
60.

NURSING IMPLICATIONS

Assessment

o Observe and record intensity, duration, and
location of seizure activity.

o Assess degree and manifestations of anxiety
and mental status (orientation, mood, behav-
ior) prior to and periodically during therapy.

o Assess need for continued treatment regu-
larly.

o Assess patient for drowsiness, unsteadiness,
and clumsiness. These symptoms are dose re-
lated and most severe during initial therapy;
may decrease in severity or disappear with
continued or long-term therapy.

e Lab Test Considerations: Patients on
prolonged therapy should have CBC and liver
function test results evaluated periodically.
May causean T in serum bilirubin, AST, and
ALT.

e Maycause | thyroidal uptake of sodium io-
dide, I, and 1.

o Toxicity and Overdose: Therapeutic se-
rum concentrations are 20—80 mg/ml. Flu-
mazenil antagonizes clonazepam toxicity or
overdose (may induce seizures in patients
with history of seizure disorder or who are on
tricyclic antidepressants).

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)

Implementation

o Do not confuse clonazepam with clonidine or
clorazepate.

o Institute seizure precautions for patients on
initial therapy or undergoing dose manipu-
lations.

o PO: Administer with food to minimize gastric
irritation. Tablets may be crushed if patient
has difficulty swallowing. Administer largest
dose at bedtime to avoid daytime sedation.
Taper by 0.25 mg every 3 days to decrease
signs and symptoms of withdrawal. Some pa-

tients may require longer taper period
(months).

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed. Take missed doses within 1 hr or
omit; do not double doses. Abrupt withdrawal
of clonazepam may cause status epilepticus,
tremors, nausea, vomiting, and abdominal
and muscle cramps.

o Medication may cause drowsiness or diz-
ziness. Advise patient to avoid driving or other
activities requiring alertness until response to
drug is known.

o Caution patient to avoid taking alcohol or oth-
er CNS depressants concurrently with this
medication.

o Advise patient to notify health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Instruct patient and family to notify health
care professional of unusual tiredness, bleed-
ing, sore throat, fever, clay-colored stools,
yellowing of skin, or behavioral changes.

e Patient on anticonvulsant therapy should car-
ryidentification at all times describing dis-
ease process and medication regimen.

o Emphasize the importance of follow-up
exams to determine effectiveness of the medi-
cation.

o Advise patient that clonazepam is usually pre-
scribed for short-term use and does not cure
underlying problems.

o Advise patient to participate in psychotherapy
to address anxiety and improve coping skills.

o Teach other methods to decrease anxiety,
such as exercise, support groups, relaxation
techniques.

o Advise patient to not share medication with
others.

Evaluation/Desired Outcomes

o Decrease or cessation of seizure activity with-
out undue sedation. Dose adjustments may be
required after several months of therapy.

o Decrease in frequency and severity of panic
attacks.

o Relief of leg movements during sleep.

o Decrease in pain from neuralgia.

|
clonidine (klon-i-deen)
Catapres, Catapres-TTS, = Dixarit,
Duraclon

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification

Therapeutic: antihypertensives
Pharmacologic: adrenergics (centrally
acting)

Pregnancy Category C

Indications

PO, Transdermal: Management of mild to
moderate hypertension. Epidural: Manage-
ment of cancer pain unresponsive to opioids a-
lone. Unlabeled uses: Management of opioid
withdrawal.

Action

Stimulates alpha-adrenergic receptors in the
CNS; which results in decreased sympathetic
outflow inhibiting cardioacceleration and vaso-
constriction centers. Prevents pain signal trans-
mission to the CNS by stimulating alpha-adren-
ergic receptors in the spinal cord. Therapeutic
Effects: Decreased blood pressure. Decreased
pain.

Pharmacokinetics

Absorption: Well absorbed from the GI tract
and skin. Enters systemic circulation following
epidural use. Some absorption follows sublin-
gual administration.

Distribution: Widely distributed; enters CNS.
Crosses the placenta readily; enters breast milk
in high concentrations.

Metabolism and Excretion: Mostly metabo-
lized by the liver; 40-50% eliminated un-
changed in urine.

Half-life: Plasma—12-22 hr; CNS—1.3 hr.

TIME/ACTION PROFILE (PO, TD = antihy-
pertensive effect; epidural = analgesia)

ROUTE ONSET PEAK DURATION
PO 30-60 min  2-4 hr 8-12 hr
Transdermal 2-3 days unknown 7 dayst
Epidural unknown unknown unknown

+8 hr following removal of patch

Contraindications/Precautions
Contraindicated in: Hypersensitivity, Epidur-
al—injection site infection, anticoagulant ther-
apy, or bleeding problems.

Use Cautiously in: Serious cardiac or cere-
brovascular disease; Renal insufficiency; Geri:
Appear on Beers list due to increased risk of or-
thostatic hypotension and adverse CNS effects in
geriatric patients (|, dose recommended);
Pregnancy or lactation (safety not established).

Adverse Reactions/Side Effects

CNS: drowsiness, depression, dizziness, ner-
vousness, nightmares. CV: bradycardia, hypo-
tension (increased with epidural), palpitations.
GI: dry mouth, constipation, nausea, vomiting.
GU: erectile dysfunction. Derm: rash, sweating.
Fand E: sodium retention. Metab: weight gain.
Misc: withdrawal phenomenon.

Interactions

Drug-Drug: Additive sedation with CNS de-
pressants, including alcohol, antihista-
mines, opioid analgesics, and sedative/
hypnotics. Additive hypotension with other an-
tihypertensives and nitrates. Additive brady-
cardia with myocardial depressants, includ-
ing beta blockers. MAO inhibitors,
amphetamines, beta blockers, prazosin, or
tricyclic antidepressants may decrease anti-
hypertensive effect. Withdrawal phenomenon
may be increased by discontinuation of beta
blockers. Epidural clonidine prolongs the ef-
fects of epidurally administered local anes-
thetics. May decrease effectiveness of levodo-
pa. Increased risk of adverse cardiovascular
reactions with verapamil.

Route/Dosage

PO (Adults): Hypertension (initial dose)—
100 mcg (0.1 mg) bid, increase by 100-200
meg (0.1-0.2 mg)/day q 2—4 days. Usual
maintenance dose is 200-600 mcg (0.2—0.6
mg)/day in 2—3 divided doses (up to 2.4 mg/
day). Urgent treatment—200 mcg (0.2 mg)
loading dose, then 100 mcg (0.1 mg) q hr until
blood pressure is controlled or 800 mcg (0.8
mg) total has been administered; follow with
maintenance dosing. Opioid withdrawal—300
mcg (0.3 mg)—1.2 mg/day, may be decreased
by 50%/day for 3 days, then discontinued or de-
creased by 100-200 mcg (0.1-0.2 mg)/day.
PO (Geriatric Patients): 100 mcg (0.1 mg) at
bedtime initially, increased as needed.

PO (Children): 50-400 mcg (0.05—0.4 mg)
twice daily.

Transdermal (Adults): Hypertension—
Transdermal system delivering 100—300 mcg
(0.1-0.3 mg)/24 hr applied every 7 days. Ini-
tiate with 100 mcg (0.1 mg)/24 hr system; dos-
age increments may be made q 1-2 wk when
system is changed.

Epidural: (Adults): 30 mcg/hr initially; titrat-
ed according to need.

Epidural: (Children): 0.5 mcg/kg/hr initially;
titrated according to need.




Copyright © 2008 by F.A. Davis

clonidine 323

Availability (generic available)

Tablets: +25 mcg (0.025 mg), 100 mcg (0.1
mg), 200 mcg (0.2 mg), 300 mcg (0.3 mg).
Cost: Generic—0.1 mg $21.65/100,0.2 mg
$12.21/100, 0.3 mg $26.65/100. Transder-
mal systems: Catapres-TTS 1, releases 0.1 mg/
24 hr, Catapres-TTS 2, releases 0.2 mg/24 hr,
Catapres-TTS 3, releases 0.3 mg/24 hr. Cost:
Catapres-TTS 1 $85.99/4 patches, Catapres-TTS
2 $139.97/4 patches, Catapres-TTS 3 $194.97/4
patches. Solution for epidural injection:
100 mecg/ml in 10-ml vials, 500 mcg/ml in 10-
mlvials. In combination with: chlorthali-
done (Clorpres). See Appendix B.

NURSING IMPLICATIONS

Assessment

o Monitor intake and output ratios and daily
weight, and assess for edema daily, especially
atbeginning of therapy.

e Monitor blood pressure and pulse frequently
during initial dosage adjustment and periodi-
cally throughout therapy. Report significant
changes.

e Pain: Assess location, character, and intensi-
ty of pain prior to, frequently during first few
days, and routinely throughout adminis-
tration.

o Monitor for fever as potential sign of catheter
infection.

o Opioid Withdrawal: Monitor patient for
signs and symptoms of opioid withdrawal
(tachycardia, fever, runny nose, diarrhea,
sweating, nausea, vomiting, irritability, stom-
ach cramps, shivering, unusually large pu-
pils, weakness, difficulty sleeping, goose-
flesh).

o Lab Test Considerations: May cause tran-
sientincrease in blood glucose levels.

e May cause decreased urinary catecholamine
and vanillylmandelic acid (VMA) concentra-
tions; these may increase on abrupt with-
drawal.

o May cause weakly positive Coombs’ test
result.

Potential Nursing Diagnoses
Acute pain (Indications)
Risk for injury (Side Effects)

Implementation
o Do not confuse Catapres (clonidine) with Ca-
taflam (diclofenac).

o Do not confuse clonidine with clonazepam
(Klonopin).

o In the perioperative setting, continue cloni-
dine up to 4 hr prior to surgery and resume
as soon as possible thereafter. Do not inter-
rupt transdermal clonidine during surgery.
Monitor blood pressure carefully.

o PO: Administer last dose of the day at bed-
time. Transdermal: Transdermal system
should be applied once every 7 days. May be
applied to any hairless site; avoid cuts or cal-
luses. Absorption is greater when placed on
chest or upper arm and decreased when
placed on thigh. Rotate sites. Wash area with
soap and water; dry thoroughly before appli-
cation. Apply firm pressure over patch to en-
sure contact with skin, especially around
edges. Remove old system and discard. Sys-
tem includes a protective adhesive overlay to
be applied over medication patch to ensure
adhesion, should medication patch loosen.

Patient/Family Teaching

o Instruct patient to take clonidine at the same
time each day, even if feeling well. If a dose is
missed, take as soon as remembered. If more
than 1 oral dose in a row is missed or if trans-
dermal system is late in being changed by 3 or
more days, consult health care professional.
All routes of clonidine should be gradually
discontinued over 2—4 days to prevent re-
bound hypertension.

o Advise patient to make sure enough medica-
tion is available for weekends, holidays, and
vacations. A written prescription may be kept
inwalletin case of emergency.

o Clonidine may cause drowsiness, which usu-
ally diminishes with continued use. Advise pa-
tient to avoid driving or other activities re-
quiring alertness until response to
medication is known.

o Caution patient to avoid sudden changes in
position to decrease orthostatic hypotension.
Use of alcohol, standing for long periods, ex-
ercising, and hot weather may increase or-
thostatic hypotension.

o If dry mouth occurs, frequent mouth rinses,
good oral hygiene, and sugarless gum or can-
dy may decrease effect. If dry mouth con-
tinues for more than 2 wk, consult health
care professional.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Caution patient to avoid concurrent use of al-
cohol or other CNS depressants with this
medication.

o Advise patient to consult health care profes-
sional before taking any OTC cough, cold, or
allergy remedies.

o Advise patient to notify health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Advise patient to notify health care profes-
sional if itching or redness of skin (with
transdermal patch), mental depression,
swelling of feet and lower legs, paleness or
cold feeling in fingertips or toes, or vivid
dreams or nightmares occur. May require
discontinuation of therapy, especially with
depression.

o Hypertension: Encourage patient to comply
with additional interventions for hypertension
(weight reduction, low-sodium diet, discon-
tinuation of smoking, moderation of alcohol
consumption, regular exercise, and stress
management) . Medication helps control, but
does not cure, hypertension.

o Instruct patient and family on proper tech-
nique for blood pressure monitoring. Advise
them to check blood pressure at least weekly
and report significant changes.

o Transdermal: Instruct patient on proper
application of transdermal system. Do not cut
or trim unit. Transdermal system can remain
in place during bathing or swimming.

Evaluation/Desired Outcomes

o Decrease in blood pressure.

o Decrease in severity of pain.

o Decrease in the signs and symptoms of opioid
withdrawal.

|
clopidogrel (kloh-pid-oh-grel)
Plavix
Classification
Therapeutic: antiplatelet agents

Pharmacologic: platelet aggregation in-
hibitors

Pregnancy Category B

Indications

Reduction of atherosclerotic events (MI, stroke,
vascular death) in patients at risk for such
events including recent MI, acute coronary syn-
drome (unstable angina/non—Q-wave MI),
stroke, or peripheral vascular disease.

Action

Inhibits platelet aggregation by irreversibly in-
hibiting the binding of ATP to platelet receptors.
Therapeutic Effects: Decreased occurrence
of atherosclerotic events in patients at risk.

Pharmacokinetics

Absorption: Well absorbed following oral ad-
ministration; rapidly metabolized to an active
antiplatelet compound. Parent drug has no anti-
platelet activity.

Distribution: Unknown.

Protein Binding: Clopidogrel—98%; active
metabolite—94%.

Metabolism and Excretion: Rapidly and ex-
tensively converted by the liver to its active me-
tabolite, which is then eliminated 50% in urine
and 45% in feces.

Half-life: 8 hr (active metabolite).

TIME/ACTION PROFILE (effects on platelet
function)

ROUTE ONSET PEAK DURATION

PO within 24 hr 3-7 days 5 dayst

‘Following discontinuation

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Patho-
logic bleeding (peptic ulcer, intracranial hem-
orrhage); Lactation.

Use Cautiously in: Patients at risk for bleeding
(trauma, surgery, or other pathologic condi-
tions); History of GI bleeding/ulcer disease; Se-
vere hepatic impairment; OB, Lactation, Pedi:
Safety not established; use in pregnancy only if
clearly indicated.

Adverse Reactions/Side Effects
Incidence of adverse reactions similar to that of
aspirin.

CNS: depression, dizziness, fatigue, headache.
EENT: epistaxis. Resp: cough, dyspnea. CV:
chest pain, edema, hypertension. GI: I BLEEDING,
abdominal pain, diarrhea, dyspepsia, gastritis.
Derm: pruritus, purpura, rash. Hemat:
BLEEDING, NEUTROPENIA, THROMBOTIC THROMBOCYTOPENIC
PURPURA. Metab: hypercholesterolemia. MS: ar-
thralgia, back pain. Misc: fever, hypersensitivity
reactions.

Interactions

Drug-Drug: Concurrent abciximab, eptifi-
batide, tirofiban, aspirin, NSAIDs,
heparin, heparanoids, thrombolytic
agents, ticlopidine, or warfarin may 1 risk
of bleeding. May | metabolismand 1 effects
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of phenytoin, tolbutamide, tamoxifen, tor-
semide, fluvastatin, and many NSAIDs.
Drug-Natural Products: T bleeding risk
with anise, arnica, chamomile, clove, fenu-
greek, feverfew, garlic, ginger, ginkgo, Pa-
nax ginseng, and others.

Route/Dosage

Recent MI, Stroke, or Peripheral Vascular
Disease

PO (Adults): 75 mg once daily.

Acute Coronary Syndrome

PO (Adults): 300 mg initially, then 75 mg once
daily; aspirin 75-325 mg once daily should be
given concurrently.

Availability
Tablets: 75 mg, 300 mg. Cost: $389.68/90.

NURSING IMPLICATIONS

Assessment

o Assess patient for symptoms of stroke, pe-
ripheral vascular disease, or MI periodically
during therapy.

o Monitor patient for signs of thrombotic
thrombocytic purpura (thrombocytopenia,
microangiopathic hemolytic anemia, neuro-
logic findings, renal dysfunction, fever). May
rarely occur, even after short exposure (<2
wk). Requires prompt treatment.

e Lab Test Considerations: Monitor bleed-
ing time during therapy. Prolonged bleeding
time, which is time- and dose-dependent, is
expected.

e Monitor CBC with differential and platelet
count periodically during therapy. Neutrope-
nia and thrombocytopenia may rarely occur.

e Maycause T serum bilirubin, hepatic en-
zymes, total cholesterol, nonprotein nitrogen
(NPN), and uric acid concentrations.

Potential Nursing Diagnoses
Risk for injury (Indications, Side Effects)

Implementation

o Discontinue clopidogrel 57 days before
planned surgical procedures.

o PO: Administer once daily without regard to
food.

Patient/Family Teaching
o Instruct patient to take medication exactly as
directed. Take missed doses as soon as possi-

ble unless almost time for next dose; do not
double doses.

o Advise patient to notify health care profes-
sional promptly if fever, chills, sore throat, or
unusual bleeding or bruising occurs.

o Advise patient to notify health care profes-
sional of medication regimen prior to treat-
ment or surgery.

o Instruct patient to avoid taking OTC medica-
tions containing aspirin or NSAIDs without
consulting health care professional.

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

clorazepate (klor-az-e-pate)
+Apo-Clorazepate, Gen-XENE,
+Novo-Clopate, Tranxene, Tranx-
ene-SD

Classification

Therapeutic: anticonvulsants, sedative/hyp-
notics

Pharmacologic: benzodiazepines

Schedule IV
Pregnancy Category UK

Indications

Management of simple partial seizures. Anxiety
disorder, symptoms of anxiety. Acute alcohol
withdrawl. Unlabeled uses: Anxiety associated
with acute myocardial infarction.

Action

Acts at many levels in the CNS to produce anxio-
Iytic effect and CNS depression (by stimulating
inhibitory GABA receptors). Produces skeletal
muscle relaxation (by inhibiting spinal polysy-
naptic afferent pathways). Also has anticonvul-
sant effect (enhances presynaptic inhibition).
Therapeutic Effects: Relief of anxiety. Seda-
tion. Prevention of seizures.

Pharmacokinetics

Absorption: Well absorbed from the GI tract as
desmethyldiazepam.

Distribution: Widely distributed. Crosses the
placenta; enters breast milk.

Metabolism and Excretion: Metabolized by
the liver; some conversion to active compounds.
Half-life: 48 hr.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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TIME/ACTION PROFILE (sedation)

DURATION
up to 24 hry

ROUTE ONSET
PO 1-2 hr

PEAK
1-2 hr

‘May last longer in geriatric patients

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Cross-
sensitivity with other benzodiazepines may oc-
cur; Pre-existing CNS depression; Severe uncon-
trolled pain; Angle-closure glaucoma; OB,
Lactation: May cause CNS depression, flaccidity,
feeding difficulties, and seizures in infant. In lac-
tation discontinue drug or bottle-feed.

Use Cautiously in: Pre-existing hepatic dys-
function; Patients who may be suicidal or have
been addicted to drugs in the past; Debilitated
patients (dosage reduction required); Severe
pulmonary disease; Geri: Long-acting benzodi-
azepines cause prolonged sedation in the elder-
ly. Appears on Beers list and is associated with
increased risk of falls (|, dose required or con-
sider short-acting benzodiazepine).

Adverse Reactions/Side Effects

CNS: dizziness, drowsiness, lethargy, hangover,
headache, mental depression, slurred speech,
ataxia, paradoxical excitation. EENT: blurred
vision. Resp: respiratory depression. GI: con-
stipation, diarrhea, nausea, vomiting, weight
gain (unusual). Derm: rashes. Misc: physical
dependence, psychological dependence, toler-
ance.

Interactions

Drug-Drug: Alcohol, antidepressants, an-
tihistamines, and opioid analgesics—con-
currentuse resultsin T CNS depression. Cim-
etidine, hormonal contraceptives,
disulfiram, fluoxetine, isoniazid, ketoco-
nazole, metoprolol, propoxyphene, pro-
pranolol, or valproic acid may | the metab-
olism of clorazepate, 1 its actions. May |,
efficacy of levodopa. Rifampin or barbitu-
rates may |, the metabolismand | effective-
ness of clorazepate. Sedative effects maybe |
by theophylline.

Drug-Natural Products: Concomitant use of
kava kava, valerian, or chamomile | CNS
depression.

Route/Dosage

Prescribe largest dose at bedtime to avoid day-
time sedation. Can be used on prn basis for
anxiety.

PO (Adults): Anxiety—7.5-15 mg 2—4 times
daily or 15 mg at bedtime initially. May also be

given in a single dose of 11.25—22.5 mg at bed-
time. Alcohol withdrawal—30 mg initially,
then 15 mg 2—4 times daily on 1st day, then
gradually decreased over subsequent days. An-
ticonvulsant—7.5 mg 3 times daily; can in-
crease by no more than 7.5 mg/day at weekly in-
tervals (daily dose not to exceed 90 mg).

PO (Geriatric Patients or Debilitated Pa-
tients): Anxiety—3.75—15 mg/day, may be
increased.

PO (Children 9-12 yr): Anticonvulsant—
7.5 mg twice daily initially, may increase by 7.5
mg/wk (not to exceed 60 mg/day).

Availability
Tablets: 3.75 mg, 7.5 mg, 11.25 mg, 15 mg,
22.5mg. Capsules: 3.75 mg, 7.5 mg, 15 mg.

NURSING IMPLICATIONS

Assessment

o Assess for drowsiness, unsteadiness, and

clumsiness. Symptoms are dose related and

most severe during initial therapy; may de-
crease in severity or disappear with contin-
ued or long-term therapy.

Prolonged high-dose therapy may lead to psy-

chological or physical dependence. Restrict

amount of drug available to patient.

o Conduct regular assessment for continued
need for treatment.

o Anxiety: Assess degree and manifestations of

anxiety and mental status (orientation, mood,

behavior) prior to and periodically during
therapy.

Alcohol Withdrawal: Assess patient experi-

encing alcohol withdrawal for tremors, agita-

tion, delirium, and hallucinations. Protect
from injury. Institute seizure precautions.

o Seizures: Observe and record intensity, du-
ration, and location of seizure activity.

o Geri: Assess risk of falls and institute fall pre-
vention strategies.

o Lab Test Considerations: Patients on
prolonged therapy should have CBC and liver
function tests evaluated periodically. May
causean T inserum bilirubin, AST, and ALT.

e Maycause | thyroidal uptake of sodium io-
dide "I and "'I.

o Toxicity and Overdose: Flumazenil is the
antidote for alprazolam toxicity or overdose
(flumazenil may induce seizures in patients
with a history of seizures disorder or who are
on tricyclic antidepressants).
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Potential Nursing Diagnoses
Anxiety (Indications)

Risk for injury (Indications, Side Effects)
Risk for falls (Side Effects)

Implementation

o Do not confuse clorazepate with clonazepam.

o PO: If gastric irritation is a problem, may be
administered with food or fluids. Capsule
should be swallowed whole; do not open.

o Avoid administration of antacids within 1 hr
of medication, because absorption of clo-
razepate may be delayed.

Patient/Family Teaching

o Instruct patient to take medication as direct-
ed, not to skip or double up on missed doses.
Abrupt withdrawal may cause status epilepti-
cus, tremors, nausea, vomiting, and abdomi-
nal and muscle cramps.

e May cause drowsiness or dizziness. Advise
patient to avoid driving or other activities re-
quiring alertness until response to drug is
known. Geri: Instruct patient and family how
to reduce falls risk at home.

o Caution patient to avoid alcohol or other CNS
depressants concurrently with this medi-
cation.

o Instruct patient to contact health care profes-

sional immediately if pregnancy is suspected.

Advise patient to notify health care profes-

sional of medication regimen prior to treat-

ment or surgery.

o Instruct patient and family to notify health

care professional of unusual tiredness, bleed-

ing, sore throat, fever, clay-colored stools,
yellowing of skin, or behavioral changes.

o Emphasize the importance of follow-up
exams to determine effectiveness of the medi-
cation.

o Use lowest effective dose for shortest period
of time. Taper by 0.5 mg q 3 days to prevent
withdrawal. Some patients may require long-
er tapering period (months).

o Seizures: Patients on anticonvulsant therapy

should carry identification describing disease

process and medication regimen at all times.

Evaluation/Desired Outcomes

o Increase in sense of well-being.

o Decrease in subjective feelings of anxiety.

o Control of acute alcohol withdrawal.

o Decrease or cessation of seizure activity with-
out undue sedation.

clotrimazole, See ANTIFUNGALS
(TOPICAL).

clotrimazole, See ANTIFUNGALS
(VAGINAL).

cloxacillin, See PENICILLINS,
PENICILLINASE RESISTANT.

clozapine (kloe-za-peen)
Clozaril, FazaClo

Classification
Therapeutic: antipsychotics

Pregnancy Category B

Indications

Schizoprenia unresponsive to or intolerant of
standard therapy with other antipsychotics
(treatment refractory). To reduce recurrent
suicidal behavior in schizophrenic patients.

Action

Binds to dopamine receptors in the CNS. Also
has anticholinergic and alpha-adrenergic
blocking activity. Produces fewer extrapyrami-
dal reactions and less tardive dyskinesia than
standard antipsychotics but carries high risk of
hematologic abnormalities. Therapeutic Ef-
fects: Diminished schizophrenic behavior. Di-
minished suicidal behavior.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration.

Distribution: Rapid and extensive distribution,
crosses blood-brain barrier and placenta.
Protein Binding: 95%.

Metabolism and Excretion: Mostly metabo-
lized on first pass through the liver.

Half-life: 8—12 hr.

TIME/ACTION PROFILE (antipsychotic
effect)

ROUTE ONSET PEAK DURATION

PO unknown wks 4-12 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bone
marrow depression; Severe CNS depression/

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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coma; Uncontrolled epilepsy; Granulocytope-
nia; Lactation: Discontinue drug or bottle-feed.
Use Cautiously in: Prostatic enlargement; An-
gle-closure glaucoma; Malnourished patients or
patients with cardiovascular, hepatic, or renal
disease (use lower initial dose, titrate more
slowly); Diabetes; Seizure disorder; Pedi: Safety
not established in children <16 yr; Geri: In-
creased risk of death of elderly patients with de-
mentia-related psychosis.

Adverse Reactions/Side Effects

CNS: NEUROLEPTIC MALIGNANT SYNDROME, SEIZURES, diz-
ziness, sedation. EENT: visual disturbances. CV:
MYOCARDITIS, hypotension, tachycardia, ECG
changes, hypertension. GI: constipation,
abdominal discomfort, dry mouth, increased
salivation, nausea, vomiting, weight gain.
Derm: rash, sweating. Endo: hyperglycemia.
Hemat: AGRANULOCYTOSIS, LEUKOPENIA. Neuro: ex-
trapyramidal reactions. Misc: fever.

Interactions

Drug-Drug: T anticholinergic effects with
other agents having anticholinergic prop-
erties, including antihistamines, quinidine,
disopyramide, and antidepressants. Con-
current use with SSRI antidepressants |
blood levels and risk of toxicity (especially flu-
voxamine). T CNS depression with alcohol,
antidepressants, antihistamines, opioid
analgesics, or sedative/hypnotics. 1 hypo-
tension with nitrates, acute ingestion of alco-
hol, or antihypertensives. T risk of bone
marrow suppression with antihypertensives
or radiation therapy. Use with lithium 1
risk of adverse CNS reactions, including
seizures.

Drug-Natural Products: Caffeine-containing
herbs (cola nut, tea, coffee) may increase se-
rum levels and side effects. St. John’s wort may
decrease blood levels and efficacy.

Route/Dosage

PO (Adults): 25 mg 1-2 times daily initially;
increase by 25—50 mg/day over a period of 2 wk
up to target dose of 300—450 mg/day. May in-
crease by up to 100 mg/day once or twice fur-
ther (not to exceed 900 mg/day). Treatment
should be continued for at least 2 yr in patients
with suicidal behavior.

Availahility (generic available)
Tablets: 25 mg, 100 mg. Orally-disintegrat-
ing tablets (mint): 25 mg, 100 mg.

NURSING IMPLICATIONS

Assessment

e Monitor patient’s mental status (orientation,
mood, behavior) before and periodically
during therapy.

e Monitor blood pressure (sitting, standing, ly-

ing) and pulse rate before and frequently

during initial dose titration.

Assess weight and BMI initially and through-

out therapy.

Assess fasting blood glucose and cholesterol

levels initially and throughout therapy. Refer

as appropriate for nutritional/weight man-
agement and medical management.

Observe patient carefully when administering

medication to ensure that medication is actu-

ally taken and not hoarded or cheeked.

o Monitor for signs of myocarditis (unex-
plained fatigue, dyspnea, tachypnea, fever,
chest pain, palpitations, other signs and
symptoms of heart failure, ECG changes, such
as ST-T wave abnormalities, arrhythmias, or
tachycardia during first month of therapy). If
these occur, clozapine should be discontin-
ued and not restarted.

o Monitor patient for onset of akathisia (rest-

lessness or desire to keep moving) and extra-

pyramidal side effects (parkinsonian—dif-
ficulty speaking or swallowing, loss of
balance control, pill-rolling motion of hands,
mask-like face, shuffling gait, rigidity, trem-
ors and dystonic muscle spasms, twisting mo-
tions, twitching, inability to move eyes,
weakness of arms or legs) every 2 mo during
therapy and 8—12 wk after therapy has been
discontinued. Notify health care professional
if these symptoms occur; reduction in dose or
discontinuation of medication may be neces-
sary. Trihexyphenidyl or benzotropine may
be used to control these symptoms.

Although not yet reported for clozapine, mon-

itor for possible tardive dyskinesia (uncon-

trolled rhythmic movement of mouth, face,
and extremities, lip smacking or puckering,
puffing of cheeks, uncontrolled chewing, rap-

id or worm-like movements of tongue). Re-

port these symptoms immediately; may be ir-

reversible.

o Monitor frequency and consistency of bowel
movements. Increasing bulk and fluids in the
diet may help to minimize constipation.

o Clozapine lowers the seizure threshold. Insti-
tute seizure precautions for patients with his-
tory of seizure disorder.
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o Transient fevers may occur, especially during
first 3 wk of therapy. Fever is usually self-lim-
iting but may require discontinuation of med-
ication. Also, monitor for development of
neuroleptic malignant syndrome (fever, res-
piratory distress, tachycardia, seizures, dia-
phoresis, hypertension or hypotension, pal-
lor, tiredness) . Notify health care
professional immediately if these symptoms
occur.

o Lab Test Considerations: Monitor WBC,
absolute neutrophil count (ANC), and differ-
ential count before initiation of therapy and
WBC and ANC weekly for the first 6 months,
then biweekly during therapy and weekly for
4wk after discontinuation of clozapine. Be-
cause of the risk of agranulocytosis, cloza-
pineis available only in a 1-wk supply
through the Clozaril Patient Management
System, which combines WBC testing, pa-
tient monitoring, and controlled distribution
through participating pharmacies. If WBC is
<3000 mm? or granulocyte count is <1500
mm?’, withhold clozapine, increase frequency
of WBC monitoring according to management
system guidelines, and monitor patient for
signs and symptoms of infection. If accept-
able WBC and ANG levels were maintained
during first 6 months of continuous therapy,
monitoring may decrease to every 2 wks. If
levels are maintained for second 6 months,
WBC and ANC may be monitored every 4 wks
thereafter.

o Toxicity and Overdose: Overdose is treat-
ed with activated charcoal and supportive
therapy. Monitor patient for several days be-
cause of risk of delayed effects: Avoid use of
epinephrine and its derivatives when treating
hypotension, and avoid quinidine and pro-
cainamide when treating arrhythmias.

Potential Nursing Diagnoses

Risk for other-directed violence (Indications)
Disturbed thought process (Indications)

Risk for injury (Side Effects)

Implementation

o PO: Administer capsules with food or milk to
decrease gastric irritation.

o Leave oral disintegrating tablet in blister until
time of use. Do not push tablet through foil.
Just before use, peel foil and gently remove
disintegrating tablet. Inmediately place tablet

in mouth and allow to disintegrate and swal-
low with saliva. If '; tablet dose used, destroy
other half of tablet.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed. Patients on long-term therapy may
need to discontinue gradually over 1-2 wk.

o Inform patient of possibility of extrapyrami-
dal symptoms. Instruct patient to report these
symptoms immediately.

o Inform patient that cigarette smoking can de-
crease clozapine levels. Risk for relapse in-
creases if patient begins or increases
smoking.

o Advise patient to change positions slowly to

minimize orthostatic hypotension.

May cause seizures and drowsiness. Caution

patient to avoid driving or other activities re-

quiring alertness while taking clozapine.

o Caution patient to avoid concurrent use of al-
cohol, other CNS depressants, and OTC medi-
cations without consulting health care profes-
sional.

o Instruct patient to use frequent mouth rinses,
good oral hygiene, and sugarless gum or can-
dy to minimize dry mouth.

o Advise patient to notify health care profes-
sional of medication regimen before treat-
ment or surgery.

o Instruct patient to notify health care profes-
sional promptly if unexplained fatigue, dysp-
nea, tachypnea, chest pain, palpitations, sore
throat, fever, lethargy, weakness, malaise, or
flu-like symptoms occur or if pregnancy is
planned or suspected.

o Advise patient of need for continued medical
follow-up for psychotherapy, eye exams, and
laboratory tests.

o Advise female patients to notify health care
professional if pregnancy is planned or sus-
pected, or if breast-feeding or planning to
breast-feed.

o Refer to local support group.

Evaluation/Desired Outcomes

o Decreased positive symptoms (delusions,
hallucinations) of schizophrenia.

o Decrease in negative symptoms (social with-
drawal, flat, blunt affect) of schizophrenia.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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S HIGH ALERT |

codeine (koe-deen)
«Paveral

Classification

Therapeutic: allergy, cold, and cough

remedies, antitussives, opioid analgesics
Pharmacologic: opioid agonists

Schedule 11, Ill, IV, V (depends on
content)

Pregnancy Category C

Indications

Management of mild to moderate pain. Antitus-
sive (in smaller doses). Unlabeled uses: Man-
agement of diarrhea.

Action

Binds to opiate receptors in the CNS. Alters the
perception of and response to painful stimuli
while producing generalized CNS depression.
Decreases cough reflex. Decreases GI motility.
Therapeutic Effects: Decreased severity of
pain. Suppression of the cough reflex. Relief of
diarrhea.

Pharmacokinetics

Absorption: 50% absorbed from the GI tract.
Completely absorbed from IM sites. Oral and
parenteral doses are not equal.

Distribution: Widely distributed. Crosses the
placenta; enters breast milk.

Metabolism and Excretion: Mostly metabo-
lized by the liver; 10% converted to morphine,
5-15% excreted unchanged in urine.
Half-life: 2.5—4 hr.

TIME/ACTION PROFILE (analgesia)

ROUTE ONSET PEAK DURATION
PO 30-45 min  60-120 min 4 hr
M 10-30 min  30-60 min 4 hr
Subcut 10-30 min  unknown 4 hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity.

Use Cautiously in: Head trauma; Increased
intracranial pressure; Severe renal, hepatic, or
pulmonary disease; Hypothyroidism; Adrenal
insufficiency; Alcoholism; Geri: Geriatric or de-
bilitated patients (dose reduction required;
more susceptible to CNS depression, constipa-
tion); Undiagnosed abdominal pain; Geri: Pros-
tatic hyperplasia; OB: Has been used during la-
bor; respiratory depression may occur in the

newborn; OB: Pregnancy or lactation (avoid
chronic use).

Adverse Reactions/Side Effects

CNS: confusion, sedation, dysphoria, euphoria,
floating feeling, hallucinations, headache, un-
usual dreams. EENT: blurred vision, diplopia,
miosis. Resp: respiratory depression. CV: hy-
potension, bradycardia. GI: constipation, nau-
sea, vomiting. GU: urinary retention. Derm:
flushing, sweating. Misc: physical dependence,
psychological dependence, tolerance.

Interactions

Drug-Drug: Use with extreme caution in pa-
tients receiving MAQ inhibitors (reduce initial
dose to 25% of usual dose) . Additive CNS de-
pression with alcohol, antidepressants, an-
tihistamines, and sedative/hypnotics. Ad-
ministration of partial antagonists
(buprenorphine, butorphanol, nalbu-
phine, or pentazocine) may precipitate
opioid withdrawal in physically dependent pa-
tients. Nalbuphine or pentazocine may de-
crease analgesia.

Drug-Natural Products: Concomitant use of
kava kava, valerian, skullcap, chamomile,
or hops can increase CNS depression.

Route/Dosage

PO (Adults): Analgesic—15—60 mg q 36 hr
asneeded. Antitussive—10-20mgq4—6hr
asneeded (not to exceed 120 mg/day). Antidi-
arrheal—30 mg up to 4 times daily.

PO (Children 6-12yr): Analgesic—0.5
mg/kg (15 mg/m?) q 4-6 hr (up to 4 times dai-
ly) as needed. Antitussive—5—10mgq4—6
hr as needed (not to exceed 60 mg/day). Anti-
diarrbeal—0.5 mg/kg up to 4 times daily.

PO (Children 2-5 yr): Analgesic—0.5 mg/
kg (15 mg/m?) q 46 hr (up to 4 times daily) as
needed. Antitussive—0.25 mg/kg up to 4 times
daily. Antidiarrbeal—0.5 mg/kg up to 4 times
daily.

IM, IV, Subcut (Adults): Analgesic—15—60
mg q 46 hr as needed.

IM, IV, Subcut (Infants and Children): Azn-
algesic—0.5 mg/kg (15 mg/m?) q4—6 hr as
needed.

Availability (generic available)

Tablets: 15 mg, 30 mg, 60 mg. Oral solution:
10 mg/5 ml, 15 mg/5 ml. Injection: 30 mg/
ml, 60 mg/ml. In combination with: antihis-
tamines, decongestants, antipyretics, caffeine,
butalbital, and nonopioid analgesics. See Ap-
pendix B.
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NURSING IMPLICATIONS

Assessment

o Assess blood pressure, pulse, and respira-

tions before and periodically during adminis-

tration. If respiratory rate is <10/min, assess
level of sedation. Physical stimulation may be
sufficient to prevent significant hypoventila-

tion. Dose may need to be decreased by 25—

50%. Initial drowsiness will diminish with

continued use.

Assess bowel function routinely. Prevention

of constipation should be instituted with in-

creased intake of fluids, bulk, and laxatives to
minimize constipating effects. Stimulant laxa-
tives should be administered routinely if
opioid use exceeds 2—3 days, unless con-
traindicated.

o Pain: Assess type, location, and intensity of

pain before and 1 hr (peak) after administra-

tion. 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 2 numerical or visual analogue
scale or the patient reports satisfactory pain
relief. A repeat dose can be safely adminis-
tered at the time of the peak if previous dose
isineffective and side effects are minimal.

An equianalgesic chart (see Appendix J)

should be used when changing routes or

when changing from one opioid to another.

o Prolonged use may lead to physical and psy-
chological dependence and tolerance. This
should not prevent patient from receiving ad-
equate analgesia. Most patients who receive
codeine for pain do not develop psychologi-
cal dependence. If progressively higher doses
are required, consider conversion to a stron-
ger opioid.

o Cough: Assess cough and lung sounds dur-
ing antitussive use.

o Lab Test Considerations: May cause |
plasma amylase and lipase concentrations.

o Toxicity and Overdose: If an opioid an-
tagonist is required to reverse respiratory de-
pression or coma, naloxone (Narcan) is the
antidote. Dilute the 0.4-mg ampule of nalox-
onein 10 ml of 0.9% NaCl and administer 0.5
ml (0.02 mg) by direct IV push every 2 min.
For children and patients weighing <40 kg,
dilute 0.1 mg of naloxone in 10 ml 0of 0.9%
NaCl for a concentration of 10 mcg/ml and

administer 0.5 mcg/kg every 2 min. Titrate
dose to avoid withdrawal, seizures, and se-
vere pain.

Potential Nursing Diagnoses

Acute pain (Indications)

Disturbed sensory perception (visual, auditory)
(Side Effects)

Risk for injury (Side Effects)

Implementation

o HighAlert: Accidental overdosage of opioid
analgesics has resulted in fatalities. Before
administering, clarify all ambiguous orders;
have second practitioner independently
check dose calculations and route of admin-
istration.

o HighAlert: Do not confuse codeine with
Cardene (nicardipine) or Lodine (etodolac).

o Explain therapeutic value of medication be-

fore 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.

o Coadministration with nonopioid analgesics

may have additive analgesic effects and per-

mit lower doses.

Medications should be discontinued gradual-

ly after long-term use to prevent withdrawal

symptoms.

o When combined with nonopioid analgesics
(aspirin, acetaminophen) #2 = 15 mg, #3 =
30 mg, #4 = 60 mg codeine. Codeine as an
individual drug is a Schedule II substance. In
combination with other drugs, tablet form is
Schedule I11, liquid is Schedule IV, and elixir
or cough suppressant is Schedule V (see Ap-
pendixI).

o PO: Oral doses may be administered with
food or milk to minimize GI irritation.

e IM, Subcut: Do not administer solution that
is more than slightly discolored or contains a
precipitate.

IV Administration

o Direct IV: Codeine is usually administered
IM or subcut, but slow IV injection has been
used.

o Syringe Compatibility: dimenhydrinate,
glycopyrrolate, hydroxyzine.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching

o Instruct patient on how and when to ask for
pain medication.

o Codeine may cause drowsiness or dizziness.
Advise patient to call for assistance when am-
bulating or smoking. Caution ambulatory pa-
tient to avoid driving or other activities re-
quiring alertness until response to
medication is known.

o Advise patient to change positions slowly to
minimize orthostatic hypotension.

o Caution patient to avoid concurrent use of al-

cohol or other CNS depressants with this

medication.

Encourage patient to turn, cough, and

breathe deeply every 2 hr to prevent at-

electasis.

o Advise patient that good oral hygiene, fre-
quent mouth rinses, and sugarless gum or
candy may decrease dry mouth.

Evaluation/Desired Outcomes

o Decrease in severity of pain without a signifi-
cant alteration in level of consciousness or
respiratory status.

o Suppression of cough.

o Control of diarrhea.

w
colchicine (kol-chi-seen)

Classification
Therapeutic: antigout agents

Pregnancy Category D

Indications

Acute attacks of gouty arthritis (larger doses).
Prevention of recurrences of gout (smaller
doses). Unlabeled uses: Treatment of hepatic
cirrhosis and familial Mediterranean fever.

Action

Interferes with the functions of WBCs in initiat-
ing and perpetuating the inflammatory response
to monosodium urate crystals. Therapeutic
Effects: Decreased pain and inflammation in
acute attacks of gout. Prevention of recurrent at-
tacks of gout.

Pharmacokinetics

Absorption: Absorbed from the GI tract, then
re-enters GI tract from biliary secretions, when
more absorption may occur.

Distribution: Concentrates in WBCs.

Metabolism and Excretion: Partially metabo-
lized by the liver. Secreted in bile back into GI
tract; eliminated in the feces. Small amount ex-
creted in the urine.

Half-life: 20 min (plasma), 60 hr (WBCs).

TIME/ACTION PROFILE (anti-inflammatory
activity)

ROUTE ONSET PEAK DURATION

PO 12 hr 24-72 hr  unknown

v within 6-12  unknown unknown
hr

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Preg-
nancy; Severe renal (CCr <10 ml/min) or GI
disease.

Use Cautiously in: Elderly or debilitated pa-
tients (toxicity may be cumulative); Renal im-
pairment (dose reduction suggested if CCr <50
ml/min; total IV dose not >2 mg); Lactation or
children (safety not established).

Adverse Reactions/Side Effects

GI: diarrhea, nausea, vomiting, abdominal pain.
GU: anuria, hematuria, renal damage. Derm:
alopecia. Hemat: AGRANULOCYTOSIS, APLASTIC ANEMIA,
leukopenia, thrombocytopenia. Local: phlebitis
atIVsite. Neuro: peripheral neuritis.

Interactions

Drug-Drug: Additive bone marrow depression
may occur with bone marrow depressants or
radiation therapy. Additive adverse GI effects
with NSAIDs. May cause reversible malabsorp-
tion of vitamin B,. 1 toxicity with clarithro-
mycin, especially in the elderly.

Route/Dosage

PO (Adults): Treatment of acute attacks—
0.6—1.2 mg, then 0.6 mg q 1-2 hr o 1-1.2 mg
q2 hr until relief, GI side effects, or a total cu-
mulative dose of 8 mg is achieved. Prophy-
laxis—0.6 mg daily (may be used up to 3 times
daily or as little as 1—4 times weekly). If surgery
is planned, give 3 times daily for 3 days before
and 3 days after procedure.

IV (Adults): Treatment of acute attack—?2
mg initially, then 0.5 mg q 6 hr or 1 mg q 6-12
hr, until relief or cumulative dose of 4 mg has
been given. Other regimens may use lower
doses. Prophylaxis—0.5—1 mg 1-2 times dai-
ly. Other regimens may use lower doses.
Availahility (generic available)

Tablets: 0.6 mg, %1 mg. Cost: Generic—
$18.12/90. Injection: 0.5 mg/ml in 2-ml
ampules.
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NURSING IMPLICATIONS

Assessment

o High Alert: Assess patient for toxicity
(weakness, abdominal discomfort, nausea,
vomiting, diarrhea, delirium, seizures, sense
of suffocation, dilated pupils, difficulty swal-
lowing, ascending paralysis, oliguria), with-
hold drug and report symptoms immediately.

o Assess involved joints for pain, mobility, and
edema throughout therapy. During initiation
of therapy, monitor for drug response every
1-2hr.

o Monitor intake and output ratios. Fluids
should be encouraged to promote a urinary
output of at least 2000 ml/day.

o Lab Test Considerations: In patients re-

ceiving prolonged therapy, monitor baseline

and periodic CBC; report significant |, in
values. May cause |, platelet count, leukope-
nia, aplastic anemia, and agranulocytosis.

May cause T inAST and alkaline phos-

phatase.

o May cause false-positive results for urine he-
moglobin.

o May interfere with results of urinary 17-hy-
droxycorticosteroid concentrations.

o Toxicity and Overdose: Assess patient for
toxicity (weakness, abdominal discomfort,
nausea, vomiting, diarrhea). If these symp-
toms occur, discontinue medication and noti-
fy physician or other health care professional.
Opioids may be needed to treat diarrhea.

Potential Nursing Diagnoses
Acute pain (Indications)
Impaired walking (Indications)

Implementation

o High Alert: Colchicine overdose can be fa-
tal. Cumulative dose by any route should not
exceed 4 mg. Limit IV doses to 2 maximum of
1-2 mg in patients who have recently received
oral colchicine. Cumulative dose should not
exceed 2 mg in geriatric and renal patients.
After dosing limit has been reached, do not
administer any additional colchicine by any
route for 21 days. Do not administer oral and
IV colchicine concurrently.

o Intermittent therapy with 3 days between
courses may be used to decrease risk of tox-

icity.

o PO: Administer oral doses with food to mini-
mize gastric irritation. Oral route is pre-
ferred.

IV Administration

o IV: Avoid extravasation; may cause necrosis
of skin and soft tissue.

e DirectIV: Diluent: May be administered
undiluted. If a lower concentration is desired,
may dilute to a volume of 10—20 ml with ster-
ile water or 0.9% NaCl for injection. Do not
administer solutions that are turbid. Con-
centration: 0.5 mg/ml. Rate: Administer
slowly over 2—10 min. Rapid administration
may cause cardiac arrhythmias.

o Y-Site Incompatibility: Do not dilute col-
chicine with or inject into IV tubing contain-
ing D5W, solutions containing a bacteriostat-
ic agent, or any other solution that might
change the pH of the colchicine solution be-
cause precipitation will occur.

Patient/Family Teaching

o Review medication administration schedule.
If dose is missed, take as soon as remem-
bered unless almost time for next dose. Do
not double doses.

o Instruct patients taking prophylactic doses
not to increase to therapeutic doses during an
acute attack to prevent toxicity. An NSAID or
corticosteroid, preferably via intrasynovial in-
jection, should be used to treat acute attacks.

o Advise patient to follow recommendations of
health care professional regarding weight
loss, diet, and alcohol consumption.

o Instruct patient to report nausea, vomiting,
abdominal pain, diarrhea, unusual bleeding,
bruising, sore throat, fatigue, malaise, or rash
promptly. Medication should be withheld if
gastric symptoms indicative of toxicity occur.

o Surgery may precipitate an acute attack of
gout. Advise patient to confer with health care
professional regarding dose 3 days before
surgical or dental procedures.

Evaluation/Desired Outcomes

o Decrease in pain and swelling in affected
joints within 12 hr.

o Relief of symptoms within 24—48 hr.

o Prevention of acute gout attacks.

|
colesevelam
(koe-le-sev-e-lam)
Welchol

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Classification
Therapeutic: lipid-lowering agents
Pharmacologic: bile acid sequestrants

Pregnancy Category B

Indications

Adjunctive therapy to diet and exercise for the
reduction of LDL cholesterol in patients with
primary hypercholesterolemia; may be used a-
lone or in combination with hepatic hydroxy-
methylglutaryl coenzyme A (HMG-CoA) reduc-
tase inhibitor.

Action

Binds bile acids in the GI tract. Result in in-
creased clearance of cholesterol. Therapeutic
Effects: Decreased cholesterol.

Pharmacokinetics

Absorption: Not absorbed; action is primarily
local in the GI tract.

Distribution: Unknown.

Metabolism and Excretion: Unknown.
Half-life: Unknown.

TIME/ACTION PROFILE (cholesterol-lowering
effect)

ROUTE ONSET
PO 24-48 hr

PEAK
2 wk

DURATION

unknown

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Bowel
obstruction.

Use Cautiously in: Triglycerides >300 mg/dl;
Dysphagia, swallowing disorders, severe GI mo-
tility disorders, or major GI tract surgery; Preg-
nancy, lactation, or children (safety not estab-
lished).

Adverse Reactions/Side Effects
GI: constipation, dyspepsia.
Interactions
Drug-Drug: May decrease blood levels of sus-
tained-release form of verapamil. May cause

1 thyroid stimulating hormone (TSH) levels in
patients receiving thyroid hormone replace-
ment therapy.

Route/Dosage
PO (Adults): 3 tablets twice daily or 6 tablets
once daily; may be increased to 7 tablets daily.

Availability
Tablets: 625 mg.

NURSING IMPLICATIONS

Assessment

o Obtain a diet history, especially in regard to
fat consumption.

o Lab Test Considerations: Monitor serum
total cholesterol, LDL, and triglyceride levels
before initiating, and periodically through-
out, therapy.

Potential Nursing Diagnoses
Constipation (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Administer once or twice daily with
meals. Colesevelam should be taken with a
liquid.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed; do not skip doses or double up on
missed doses.

o Advise patient that this medication should be
used in conjunction with diet restrictions (fat,
cholesterol, carbohydrates, alcohol), exer-
cise, and cessation of smoking.

Evaluation/Desired Outcomes
o Decrease in serum total choesterol, LDL cho-
lesterol, and apolipoprotein levels.

colestipol (koe-les-ti-pole)
Colestid

Classification
Therapeutic: lipid-lowering agents
Pharmacologic: bile acid sequestrants

Pregnancy Category UK

Indications

Management of primary hypercholesterolemia.
Pruritus associated with elevated levels of bile
acids. Unlabeled uses: Diarrhea associated
with excess bile acids.

Action

Binds bile acids in the GI tract, forming an insol-
uble complex. Result is increased clearance of
cholesterol. Therapeutic Effects: Decreased
plasma cholesterol and LDL. Decreased
pruritus.

Pharmacokinetics

Absorption: Action takes place in the GI tract.
No absorption occurs.

Distribution: No distribution.



Copyright © 2008 by F.A. Davis

colestipol 335

Metabolism and Excretion: After binding bile
acids, insoluble complex is eliminated in the
feces.

Half-life: Unknown.

TIME/ACTION PROFILE (hypocholesterolem-
ic effects)

ROUTE ONSET
PO 24-48 hr

PEAK DURATION

1 mo 1 mo

Contraindications/Precautions
Contraindicated in: Hypersensitivity; Com-
plete biliary obstruction; Some products con-
tain aspartame and should be avoided in pa-
tients with phenylketonuria.

Use Cautiously in: History of constipation.
Exercise Extreme Caution in: Pedi: May
cause potentially fatal intestinal obstruction in
children.

Adverse Reactions/Side Effects

EENT: irritation of the tongue. GI: abdominal
discomfort, constipation, nausea, fecal impac-
tion, flatulence, hemorrhoids, perianal irrita-
tion, steatorrhea, vomiting. Derm: irritation,
rashes. F and E: hyperchloremic acidosis. Me-
tab: vitamin A, D, and K deficiency.

Interactions

Drug-Drug: May decrease absorption/effects
of orally administered acetaminophen, amio-
darone, clindamycin, clofibrate, digoxin,
diuretics, gemfibrozil, glipizide, cortico-
steroids, imipramine, mycophenolate,
methotrexate, methyldopa, niacin,
NSAIDs, penicillin, phenytoin, phosphates,
propranolol, tetracyclines, tolbutamide,
thyroid preparations, ursodiol, warfarin,
and fat-soluble vitamins (A, D, E, and K).
May decrease absorption of other orally ad-
ministered medications.

Route/Dosage

PO (Adults): Granules—5 g 1-2 times daily,
may be increased q 1-2 mo up to 30 g/dayin 1—
2 doses. Tablets—2 g 1-2 times daily, may be
increased q 1-2 mo up to 16 g/day in 1-2
doses.

Availability

Granules for suspension (unflavored): 5 g/
packet or scoop. Flavored granules for sus-
pension with aspartame (orange flavor): 5
g/packet or scoop. Tablets: 1 g.

NURSING IMPLICATIONS

Assessment

o Hypercholesterolemia: Obtain a diet histo-
ry, especially in regard to fat consumption.

o Pruritus: Assess severity of itching and skin
integrity. Dose may be decreased when relief
of pruritus occurs.

o Diarrhea: Assess frequency, amount, and
consistency of stools.

o Lab Test Considerations: Serum choles-
terol and triglyceride levels should be evalu-
ated before initiating, frequently during first
few months and periodically throughout ther-
apy. Discontinue medication if paradoxical
increase in cholesterol level occurs.

e May cause an increase in AST, ALT, phospho-
rus, chloride, and alkaline phosphatase and a
decrease in serum calcium, sodium, and po-
tassium levels.

o Mayalso cause prolonged PT.

Potential Nursing Diagnoses
Constipation (Side Effects)
Noncompliance (Patient/Family Teaching)

Implementation

o Parenteral or water-miscible forms of fat-sol-
uble vitamins (A, D, K) and folic acid may be
ordered for patients on chronic therapy.

o PO: Administer before meals.

o Scoops for powdered preparations may not
be exchangable between products.

o Administer other medications 1 hr before or
4—6 hr after the administration of this medi-
cation.

o Colestipol tablets should be swallowed whole;
do not crush, break, or chew.

Patient/Family Teaching

o Instruct patient to take medication exactly as
directed; do not skip doses or double up on
missed doses.

o Instruct patient to take medication before
meals. Colestipol can be mixed with water,
juice, or carbonated beverages. Slowly stir in
alarge glass. Rinse glass with small amount of
additional beverage to ensure all medication
is taken. May also mix with highly fluid soups,
cereals, or pulpy fruits (applesauce, crushed
pineapple) . Allow powder to sit on fluid and
hydrate for 1-2 min before mixing. Do not
take dry.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Advise patient that this medication should be
used in conjunction with diet restrictions (fat,
cholesterol, carbohydrates, alcohol), exer-
cise, and cessation of smoking.

o Explain that constipation may occur. Increase
in fluids and bulk in diet, exercise, stool soft-
eners, and laxatives may be required to mini-
mize the constipating effects. Instruct patient
to notify health care professional if constipa-
tion, nausea, flatulence, and heartburn per-
sist or if stools become frothy and foul
smelling.

e Advise patient to notify health care profes-
sional if unusual bleeding or bruising; petec-
hiae; or black, tarry stools occur. Treatment
with vitamin K may be necessary.

Evaluation/Desired Outcomes

o Decrease in serum LDL cholesterol levels.
Therapy is usually discontinued if the clinical
response remains poor after 3 mo of therapy.

o Decrease in severity of pruritus. Relief usually
occurs 1-3 wk after therapy is initiated.

o Decrease in frequency and severity of di-
arrhea.

I
CONTRACEPTIVES,
HORMONAL
MONOPHASIC ORAL
CONTRACEPTIVES

ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/dess-
oh-jes-trel)

Apri 28, Desogen, Ortho-Cept, Re-
clipsen, Solia

ethinyl estradiol/drospirenone
(eth-in-il es-tra-dye-ole/
droe-spy-re-nown)

Yasmin, Yaz

ethinyl estradiol/ethynodiol
(eth-in-il es-tra-dye-ole/e-thye-
noe-dye-ole)

K8Inor 1/35, Zovia 1/35, Zovia 1/
5

ethinyl estradiol/levonorgestrel
(eth-in-il es-tra-dye-ole/lee-voe-
nor-jes-trel)

Alesse-28, Aviane-28, Lessina-
28, Levlen-28, Levlite-28,

Levora-28, Lutera, Nordette-28,
Portia-28, Sronyx

ethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor-
eth-in-drone)

Balziva, Brevicon, Femcon Fe, Ju-
nel 21 1/20, Junel 21 1.5/20, Junel
Fe 1/20, Junel Fe 1.5/30, Loestrin
211/20, Loestrin 21 1.5/30,
Loestrin Fe 1/20, Loestrin Fe 1.5/
30, Microgestin Fe 1/20, Modicon,
Necon 0.5/35, Necon 1/35, Nor-
ethin 1/35E, Norinyl 1+ 35, Nortrel
0.5/35, Nortrel 1/35, Ortho-No-
vum 1/35, Ovcon 35, Ovcon 50,
Zenchant

ethinyl estradiol/norgestimate
(eth-in-il es-tra-dye-ole/nor-jest-
i-mate)

MonoNessa, Ortho-Cyclen, Previ-
fem, Sprintec

ethinyl estradiol/norgestrel
(eth-in-il es-tra-dye-ole/nor-jess-
trel)

Cryselle, Lo/Ovral 28, Low-0ges-
trel 28, Ogestrel 28

mestranol/norethindrone
(mes-tre-nole/nor-eth-in-drone)
Necon 1/50, Norethin 1/50M, Nor-
inyl 1450, Ortho-Novum 1/50

BIPHASIC ORAL
CONTRACEPTIVES

ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/dess-
oh-jes-trel)

Kariva, Mircette

ethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor-
eth-in-drone)

Necon 10/11, Ortho-Novum 10/11

TRIPHASIC ORAL
CONTRACEPTIVES

ethinyl estradiol/desogestrel
(eth-in-il es-tra-dye-ole/dess-
oh-jes-trel)

Cesia, Cyclessa, Velivet
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ethinyl estradiol/levonorgestrel
(eth-in-il ess-tra-dye-ole/lee-voe-
nor-jes-trel)

Enpresse, Tri-Levlen, Triphasil 28,
Trivora28

ethinyl estradiol/norethindrone
(eth-in-il es-tra-dye-ole/nor-
eth-in-drone)

Aranelle, Leena, Necon 7/7/7, Nor-
trel 7/7/7, Ortho-Novum 7/7/7,
Tri-Norinyl

ethinyl estradiol/norgestimate
(eth-in-il es-tra-dye-ole/nor-jes-ti-
mate)

Ortho Tri-Cyclen, Ortho Tri-Cyclen
Lo, Tri-Nessa, Tri-Previfem, Tri-
Sprintec

EXTENDED-CYCLE ORAL
CONTRACEPTIVE

ethinyl estradiol/levonorgestrel
(eth-in-il ess-tra-dye-ole/lee-voe-
nor-jess-trel)

Lybrel, Seasonale, Seasonique

PROGESTIN-ONLY ORAL
CONTRACEPTIVES

norethindrone (nor-eth-in-drone)
Errin, Camila, Jolivette, Micronor,
Nor-QD

PROGRESSIVE ESTROGEN

ORAL CONTRACEPTIVES
norethindrone/ethinyl acetate
(nor-eth-in-drone/eth-in-il a-se-tate)
Estrostep, Estrostep Fe

CONTRACEPTIVE IMPLANT

etonorgestrel
(e-toe-nor-jess-trel)
Implanon

EMERGENCY CONTRACEPTIVE

levonorgestrel
(lee-voe-nor-jes-trel)
Plan B

INJECTABLE CONTRACEPTIVE

medroxyprogesterone
(me-drox-ee-proe-jess-te-rone)
Depo-Provera, Depo-subQ Prov-
era104
INTRAUTERINECONTRACEPTIVE

levonorgestrel
(lee-voe-nor-jess-trel)

Mirena

Vaginal Ring Contraceptive

ethinyl estradiol/etonogestrel
(eth-in-il ess-tra-dye-ole/e-toe-
noe-jess-trel)

NuvaRing

Transdermal Contraceptive
ethinyl estradiol/norelgestromin
(eth-in-il ess-tra-dye-ole/nor-
el-jess-troe-min)

Ortho Evra

Classification
Therapeutic: contraceptive hormones

Pregnancy Category X

Indications

Prevention of pregnancy. Regulation of men-
strual cycle. Emergency contraception (some
products). Treatment of premenstrual dysphor-
ic disorder (Yaz, Yasmin). Management of acne
in women >14 yr who desire contraception,
have no health problems, and have failed topical
treatment.

Action

Monophasic Oral Contraceptives: Provide a
fixed dosage of estrogen/progestin over a21-
day cycle. Ovulation is inhibited by suppression
of follicle-stimulating hormone (FSH) and lu-
teinizing hormone (LH). May alter cervical mu-
cus and the endometrial environment, prevent-
ing penetration by sperm and implantation of
the egg. Biphasic Oral Contraceptives: Ovu-
lation is inhibited by suppression of FSH and LH.
May alter cervical mucus and the endometrial
environment, preventing penetration by sperm
and implantation of the egg. In addition, smaller
dose of progestin in phase 1 allows for prolifer-
ation of endometrium. Larger amount in phase
2 allows for adequate secretory development.

¥ = Canadian drug name.

*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Triphasic Oral Contraceptives: Ovulation is
inhibited by suppression of FSH and LH. May al-
ter cervical mucus and the endometrial environ-
ment, preventing penetration by sperm and im-
plantation of the egg. Varying doses of estrogen/
progestin may more closely mimic natural hor-
monal fluctuations. Extended-cycle Oral
Contraceptives: Provides continuous estro-
gen/progestin for 84 days (365 days for Lybrel),
then off for 7 days, resulting in 4 menstrual peri-
ods/year (no periods/year for Lybrel). Pro-
gressive Estrogen Oral Contraceptives:
Contains constant amount of progestin with 3
progressive doses of estrogen. Progestin-Only
Contraceptives/Contraceptive Implant/In-
trauterine Levonorgestrel/Medroxypro-
gesterone Injection Mechanism not clearly
known. May alter cervical mucus and the endo-
metrial environment, preventing penetration by
sperm and implantation of the egg. Ovulation
may also be suppressed. Emergency Contra-
ceptive Pills (ECPs): Inhibit ovulation/fertil-
ization; may also alter tubal transport of sperm/
egg and prevent implantation. Vaginal Ring,
Transdermal Patch: Inhibits ovulation, de-
creases sperm entry into uterus, and decreases
likelihood of implantation. Anti-acne effect
Combination of estrogen/progestin may in-
crease sex hormone binding globulin (SHBG)
resulting in decreased unbound testosterone,
which may be a cause of acne. Therapeutic Ef-
fects: Prevention of pregnancy. Decreased se-
verity of acne. Decrease in premenstrual dis-
phoric disorder.

Pharmacokinetics

Absorption: Ethinyl estradiol—rapidly ab-
sorbed; norethindrone—65% absorbed; De-
sogesrtrel and levonorgestrel—100% ab-
sorbed. Others are well absorbed after oral
administration. Slowly absorbed from implant,
subcutaneous, or IM injection. Some absorp-
tion follows intrauterine implantation.
Distribution: Unknown.

Protein Binding: Ethinyl estradiol—97—
98%. Drospirenone—97%.

Metabolism and Excretion: Ethinyl estra-
diol and norethindrone—undergo extensive
first-pass hepatic metabolism. Mestranol—is
rapidly converted to ethinyl estradol. Desoges-
trel—is rapidly metabolized to 3-keto-deso-
gestgrel, the active metabolite. Most agents are
metabolized by the liver.

Half-life: Ethinyl estradiol—6-20 hr; Levo-
norgestrel—45 hr; Norethindrone—5-14 hr;

Desogestrel (metabolite)—38 + 20 hr; Dros-
pirenone —30 hr; Norgestimate (metabo-
lite)—12-20 hr; others—unknown.

TIME/ACTION PROFILE (prevention of
pregnancy)

ROUTE ONSET PEAK DURATION
PO 1 mo 1 mo 1 mot
Implant 1 mo 1 mo 5 yr
Intrauterine 1 mo 1 mo 3 yr
system

™ 1 mo 1 mo 3 mo

SC Unk 1 wk 3 mo

Only during month of taking contraceptive

Contraindications/Precautions
Contraindicated in: Pregnancy; History of
thromboembolic disease (e.g., DVT, PE, MI,
stroke); Valvular heart disease; Major surgery
with extended periods of immobility; Diabetes
with vascular involvement; Headache with focal
neurological symptoms; Uncontrolled hyperten-
sion; History of breast, endometrial, or estro-
gen-dependent cancer; Abnormal genital bleed-
ing; Liver disease; Hypersensitivity to parabens
(injectable only); Intrauterine levonorgestrel
only—Intrauterine anomaly, postpartum en-
dometriosis, multiple sexual partners, pelvic in-
flammatory disease, liver disease, genital acti-
nomycosis, immunosuppression, IV drug
abuse, untreated genitourinary infection, histo-
ry of ectopic pregnancy; Some products contain
tartrazine and should be avoided in patients with
known hypersensitivity intolerance; Lactation:
Avoid use.

Use Cautiously in: History of cigarette smok-
ing or age >30-35 yr (increased risk of cardio-
vascular or thromboembolic phenomenon);
Presence of other cardiovascular risk factors
(obesity, hyperglycemia, elevated lipids, hyper-
tension); History of diabetes mellitus, bleeding
disorders, concurrent anticoagulant therapy or
headaches; Pedi: Should not be used before me-
narche.

Adverse Reactions/Side Effects

CNS: depression, migraine headache. EENT:
contact lens intolerance, optic neuritis, retinal
thrombosis. CV: CEREBRAL HEMORRHAGE, CEREBRAL
THROMBOSIS, CORONARY THROMBOSIS, PULMONARY EMBO-
1M, edema, hypertension, Raynaud’s phenome-
non, thromboembolic phenomena, thrombo-
phlebitis. GI: abdominal cramps, bloating,
cholestatic jaundice, gallbladder disease, liver
tumors, nausea, vomiting. GU: amenorrhea,
breakthrough bleeding, dysmenorrhea, spot-
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ting. Intrauterine levonorgestrel only—uter-
ine imbedment/uterine rupture. Derm: melas-
ma, rash. Endo: hyperglycemia. MS: Injectable
medroxyprogesterone only—bone loss. Misc:
weight change.

Interactions
Drug-Drug: Oral contraceptive efficacy may be
| bypenicillins, chloramphenicol, barbi-
turates, chronic alcohol use, carbamaze-
pine oxcarbazepine, felbamate, systemic
corticosteroids, phenytoin, topiramate,
primidone, modafinil, rifampin, rifabutin,
some protease inhibitor antiretrovirals
(including ritonavir), or tetracyclines. May
1 effects/risk of toxicity of some benzodiaze-
pines, beta blockers, corticosteroids, cy-
closporine, and theophylline. 1 risk of he-
patic toxicity with dantrolene (estrogen only).
Indinavir, itraconazole, ketoconazole, flu-
conazole, and atorvastatin may | effects/
risk of toxicity. Smoking 1 risk of thrombo-
embolic phenomena (estrogen only). May |,
levels of acetaminophen, temazepam, la-
motrigine, lorazepam, oxazepam, or mor-
phine. Drosperinone—containing products
only—concurrent use with NSAIDs, potassi-
um-sparing diuretics, potasssium supple-
ments, ACE inhibitors, or angiotensin IT
receptor antagonists may result in hyperka-
lemia.
Drug-Natural Products: Concomitant use
with St. John’s wort may |, contraceptive effi-
cacy and cause breakthrough bleeding and ir-
regular menses.

Route/Dosage

Monophasic Oral Contraceptives

PO (Adults): On 21-day regimen, take first tab-
let on first Sunday after menses begins (take on
Sunday if menses begins on Sunday) for 21 days,
then skip 7 days and begin again. Regimen may
also be started on first day of menses, continue
for 21 days, then skip 7 days and begin again.
Some regimens contain 7 placebo tablets, so
that 1 tablet is taken every day for 28 days.

Biphasic Oral Contraceptives

PO (Adults): Given in 2 phases. First phase is
10 days of smaller amount of progestin. Second
phase is larger amount of progestin. Amount of
estrogen remains constant for same length of
time (total of 21 days), then skip 7 days and be-

gin again. Some regimens contain 7 placebo
tablets for 28-day regimen.

Triphasic Oral Contraceptives

PO (Adults): Progestin amount varies through-
out 21-day cycle. Estrogen component stays the
same or may vary. Some regimens contain 7 pla-
cebo tablets for 28-day regimen.

Extended-cycle Contraceptive

PO (Adults): Seasonale and Seasonique Start
taking first active pill on first Sunday after men-
ses start (if first day is Sunday, start then), con-
tinue for 84 days of active pill, followed by 7
days of placebo tablets, then resume 84/7 cycle
again. For Lybrel, begin taking the first pill dur-
ing the first day of the menstrual cycle and start
the next pack the day after the previous pack
ends.

Progestin-Only Oral Contraceptives

PO (Adults): Start on first day of menses. Tak-
en daily and continuously.

Progressive Estrogen Oral Contraceptives

PO (Adults): Estrogen amount increases q 7
days throughout 21-day cycle. Progestin com-
ponent stays the same. Some regimens contain 7
placebo tablets for 28-day regimen.

Emergency Contraceptive

PO (Adults and Adolescents): Given within
72 hr of unprotected intercourse and repeated
12 hr later. Plan B—1 tablet followed by 1
more tablet 12 hr later; Ovral—2 white tablets
followed by 2 more white tablets 12 hr later; Lo/
Ovral—4 white tablets followed by 4 more
white tablets 12 hr later; Levien, Nordette—4
light orange tablets followed by 4 more light or-
ange tablets 12 hr later; Triphasil, Tri-Lev-
len—4 yellow tablets followed by 4 more yellow
tablets 12 hr later.

Injectable Contraceptive
medroxyprogesterone (Depo-Provera)

IM (Adults): 150 mg within first 5 days of men-
ses or within 5 days postpartum, if not breast-
feeding. If breastfeeding, give 6 wk postpartum;
repeat q 3 mo.

medroxyprogesterone (Depo-Sub Q Provera
104)

Subcut (Adults): 104 mg within first 5 days of
menses or within 5 days postpartum, if not

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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breastfeeding. If breastfeeding, give 6 wk post-
partum; repeat q 12—14 wk.

Vaginal Ring Contraceptive

Vag (Adults): One ring inserted on or prior to
day 5 of menstrual cycle. Ring is left in place for
3wk, then removed for 1 wk, then a new ring is
inserted.

Transdermal Patch

Transdermal (Adults): Patch is applied on
day 1 of menstrual cycle (or convenient day in
first week), changed weekly thereafter for 3
weeks. Week 4 is patch-free. Cycle is then re-
peated.

Acne

PO (Adults): Ortho Tri-Cyclen only, taken daily
for 21 days, off for 7 days.

Availability

Combination Estrogen/Progestin Oral
Contraceptives

Oral contraceptive tablets: Usually in month-
ly packs with enough (21) active tablets to com-
plete a 28-day cycle. Some contain 7 inert tab-
lets to complete the cycle with or without
supplemental iron. Cost: Apri—$179.93/6
cycles; Estrostep Fe—$354.26/6 cycles; Fem-
con Fe—$338.97/6 cycles; Kariva—$239.94/
6 cycles; Levora—$151.94/6 cycles; Low-
Ogestrel—$151.94/6 cycles; Necon 0.5/35—
$125.95/6 cycles; Ovcon 35—$322.44/6 cy-
cles; Sprintec—$143.10/6 cycles; Tri-Nes-
sa—3$137.94/6 cycles; Trivora-28—$139.94/
6 cycles; Yasmin—$299.90/6 cycles; Yaz—
$307.96/6 cycles.

Extended-cycle Contraceptive

Tablets: Seasonale— 84 active tablets contain-
ing 0.03 mg ethinyl estradiol and 0.15 mg levo-
norgestrel and 7 inactive tablets, Seasonique-
active tablets containing 0.03 mg ethinly
estradiol, 0.15 mg levonorgestrel, and 7 inactive
tablets containing 0.01 mg ethinyl estradiol, Ly-
brel—28 active tablets containing 0.09 mg le-
vonorgestrel and 0.02 mg ethinyl estradiol.
Cost: Lybrel—$49.99/28 tablets; Seasonale—
$181.98/91 tablets; Seasonique—=$165.98/91
tablets.

Levonorgestrel

Emergency contraceptives: 2 tablets contain-
ing 0.75 mg levonorgestrel (Plan B). Implant:
Rod contains 68 mg etonogestrel. Intrauterine
system: contains 52 mg levonorgestrel (re-
leases 20 mcg/day).

Medroxyprogesterone

Injectable IM: 150 mg/ml. Injectable Sub-
cutaneous: 104 mg/0.65 ml (in pre-filled sy-
ringes).

Vaginal Ring Contraceptive

Ring: delivers 0.015 mg ethinyl estradiol and
0.120 mg etonogestrel/day. Cost: $289.95/6
rings.

Transdermal Patch

Patch: contains 0.75 mg ethinyl estradiol and 6
mg of norelgestromin; releases 20 mg ethinyl
estradiol/150 mg norelgestromin per 24 hr.
Cost: $299.95/18 patches.

NURSING IMPLICATIONS

Assessment

o Assess blood pressure before and periodical-
ly during therapy.

o Acne: Assess skin lesion before and periodi-
cally during therapy.

o Lab Test Considerations: Monitor hepat-
ic function periodically during therapy.

o Estrogens only—May cause T serum glu-
cose, sodium, triglyceride, VHDL, total cho-
lesterol, prothrombin, and factors VII, VIII,
IX, and X levels. May cause |, LDL and anti-
thrombin Il levels.

o May cause false interpretations of thyroid
function tests.

o Progestins only—May cause | LDLcon-
centrations. May cause | serum alkaline
phosphatase and HDL concentrations.

Potential Nursing Diagnoses
Noncompliance (Patient/Family Teaching)

Implementation

o PO: Oral doses may be administered with or
immediately after food to reduce nausea.
Chewable tablets may be swallowed whole or
chewed,; if chewed follow with 8 ounces of
liquid.

o For extended-cycle tablets, Seasonale or Sea-
sonique—take active tablets for 84 days and
followed by the placebo tablets for 7 days; for
Lybrel—Take 1 pill each day for 28 days,
then start the next set of pills daily for the next
28 days.

o Subcut: Shake vigorously before use to form
auniform suspension. Inject slowly (over 5—
7 seconds) at a 45° angle into fatty area of an-
terior thigh or abdomen every 12 to 14 wks. If
more than 14 wks elapse between injections,
rule out pregnancy prior to administration.
Do not rub area after injection.
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o When switching from other hormonal contra-
ceptives, administer within dosing period (7
days after taking last active pill, removing
patch or ring, or within the dosing period for
IM injection).

o IM: Shake vial vigorously just before use to
ensure uniform suspension. Administer deep
IMinto gluteal or deltoid muscle. If period
between injections is >14 wk, determine that
patient is not pregnant before administering
the drug.

o Injectable medroxyprogesterone may lead to
bone loss, especially in women younger than
21 years. Injectable medroxyprogesterone
should be used for >2 years only if other
methods of contraception are inadequate. If
used long term, women should use supple-
mental calcium and vitamin D, and monitor
bone mineral density.

Patient/Family Teaching

o Instruct patient to take oral medication as di-
rected at the same time each day. Pills should
be taken in proper sequence and kept in the
original container. Advise patient not to skip
pills even if not having sex very often.

o [fsingle daily dose is missed: Take as soon
as remembered; if not until next day, take 2
tablets and continue on regular dosing sched-
ule. If2 days in a row are missed: Take 2
tablets a day for the next 2 days and continue
on regular dosing schedule, using a second
method of birth control for the remaining cy-
cle. I3 days in a row are missed: Discontin-
ue medication and use another form of birth
control until period begins or pregnancy is
ruled out; then begin a new cycle of tablets.
For 28-day dosing schedule: If schedule is
followed for first 21 days and 1 dose is missed
of the last 7 tablets, it is important to take the
1sttablet of next month’s cycle on the regu-
larly scheduled day.

o Advise patient taking Seasonale or Sesonique
extended-cycle tablets that withdrawal
bleeding should occur during the 7 days fol-
lowing discontinuation of the active tablets. If
withdrawal bleeding does not occur, notify
health care professional. Advise patient tak-
ing Lybrel that no withdrawal bleeding should
occur.

o For initial use of Seasonale or Seasonique
extended cycle tablets, caution patient to use

anonhormonal method of contraception un-
til she has taken the first 7 days of active tab-
lets. Each 91-day cycle should start on the
same day of the week. If started later than the
proper day or 2 or more days are missed, a
second nonhormonal method of contracep-
tion should be used until she has taken the
pink tablet for 7 days. Transient spotting or
bleeding may occur. If bleeding is persistent
or prolonged, notify health care professional.
Advise patient taking extended cycle tablets
that spotting or light bleeding may occur, es-
pecially during first 3 months. Continue med-
ication; notify health care professional if
bleeding lasts >7 days.

Advise patient of the need to use another form
of contraception for the first 3 wk when be-
ginning to use oral contraceptives.

Advise patient that a second method of birth
control also should be used during each cycle
in which any of the following are used: Oral
contraceptives—ampicillin, corticoste-
roids, antiretroviral protease inhibitors, bar-
biturates, carbamazepine, chloramphenicol,
dihydroergotamine, corticosteroids (system-
ic), mineral oil, oral neomycin, oxcarbaza-
pine, penicillin V, phenylbutazone, primi-
done, rifampin, sulfonamides, tetracyclines,
topiramate, or valproic acid.

Explain dose schedule and maintenance rou-
tine. Discontinuing medication suddenly may
cause withdrawal bleeding.

If nausea becomes a problem, advise patient
that eating solid food often provides relief. If
nausea persists or vomiting or diarrhea oc-
cur, use a nonhormonal method of contra-
ception and notify health care professional.
Advise patient to report signs and symptoms
of fluid retention (swelling of ankles and feet,
weight gain), thromboembolic disorders
(pain, swelling, tenderness in extremities,
headache, chest pain, blurred vision), mental
depression, hepatic dysfunction (yellowed
skin or eyes, pruritus, dark urine, light-col-
ored stools), or abnormal vaginal bleeding.
Women with a strong family history of breast
cancer, fibrocystic breast disease, abnormal
mammograms or cervical dysplasia should
be monitored for breast cancer at least yearly.
Instruct patient to stop taking medication and
notify health care professional if pregnancy is
suspected.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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o Caution patient that cigarette smoking during
estrogen therapy may increase risk of serious
side effects, especially for women over age
35.

o Caution patients to use sunscreen and protec-
tive clothing to prevent increased pigmen-
tation.

o Caution patient that oral contraceptives do
not protect against HIV or other sexually
transmitted diseases.

o Advise patient to notify health care profes-
sional of medication regimen before treat-
ment or surgery.

o Emphasize the importance of routine follow-
up physical exams including blood pressure;
breast, abdomen, and pelvic examinations;
and Papanicolaou smears every 6—12 mo.

o IM, Subcut Advise patient to maintain ade-
quate amounts of dietary calcium and vitamin
D to help prevent bone loss.

o Transdermal: Instruct patient on applica-
tion of patch. First patch should be applied
within 24 hrs of menstrual period. If applied
after day 1 of menstrual period, a nonhor-
monal method of contraception should be
used for the next 7 days. Day of application
becomes Patch Change Day. Patches are
worn for 1 wk and changed on the same day
of each wk for 3 wks. Week 4 is patch-free.
Withdrawal bleeding is expected during this
time.

o Apply patch to clean, dry, intact, healthy skin
on buttock, abdomen, upper outer arm, or
upper torso in a place where it won’t be
rubbed by tight clothing. Do not place on skin
that is red, irritated, or cut, and do not place
on breasts. Do not apply make-up, creams,
lotions, powders, or other topical products to
area of patch application.

o To apply patch open foil pouch by tearing
along edge using fingers. Peel pouch apart
and open flat. Grasp a corner of the patch
firmly and remove gently from foil pouch. Use
fingernail to lift one corner of the patch and
peel patch and the plastic liner off the foil lin-
er. Do not remove clear liner as patch is re-
moved. Peel away half of the clear liner with-
out touching sticky surface. Apply the sticky
surface and remove the rest of the liner. Press
down firmly with palm of hand for 10 sec-
onds; make sure the edges stick well.

o On Patch Change Day remove patch and ap-
ply new one immediately. Used patch still
contains some active hormones; fold in half

so it sticks to itself and throw away. Apply new
patches to a new spot to prevent skin irrita-
tion; may be applied in same anatomic area.
Following patch-free week, apply 2 new patch
on Patch Change Day, the day after Day 28,
no matter when the menstrual cycle begins.
If patch becomes partially or completely de-
tached for less than 1 day, reapply patch or
apply new patch. If patch is detached for
more than 1 day, apply a new patch immedi-
ately and use a nonhormonal form of contra-
ception for the next 7 days. Cycle will now
start over with a new Patch Change Day. If
patch is no longer sticky, apply a new patch;
do not use tape or wraps to keep patch in
place.

If patch is not changed on Patch Change Day
in the first week of the cycle, apply new patch
immediately upon remembering and use a
nonhormonal method of contraception for
next 7 days. If patch change is missed in for 1
or 2 days during Week 2 or 3, apply new
patch immediately and apply next patch on
usual Patch Change Day. No backup contra-
ception is needed. If patch change is missed
for more than 2 days during Week 2 or 3, stop
the cycle and start 2 new 4-wk contraceptive
cycle by applying new patch immediately and
using a nonhormonal method of contracep-
tion for the next 7 days. If patch is not re-
moved on Patch Change Day in Week 4, re-
move as soon as remembered and start next
cycle on usual Patch Change Day. No addi-
tional contraception is needed.

NuvaRing: Ifa hormonal contraceptive
was not used in the past month, insert Nu-
vaRing between Days 1 and 5 of the menstru-
al cycle (Day 1 = first day of menstrual peri-
od), even if bleeding has not finished. Use a
nonhormonal method of birth control other
than a diaphragm during the first 7 days of
ring use. If switching from a combination
estrogen/progesterone oral contraceptive,
insert NuvaRing any time during first 7 days
after last tablet and no later than the day a
new pill cycle would have started. No extra
birth control is needed. If switching from a
mini-pill, start using NuvaRing on any day of
the month; do not skip days between last pill
and first day of NuvaRing use. If switching
[from an implant, start using NuvaRing on
same day implant is removed. [f switching
firom an injectable contraceptive, start us-
ing NuvaRing on the day when next injection
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is due. If switching from a progestin-con-
taining IUD, start using NuvaRing on the
same day as IUD is removed. A nonhormonal
method of contraception, other than the dia-
phragm, should be used for the first 7 days of
NuvaRing use when switching from the mini-
pill, implant, injectable contraceptive, or

10D

NuvaRing comes in a reclosable foil pouch.
Instruct patient to wash hands, then remove
NuvaRing from pouch; keep pouch for ring
disposal. Using the position of comfort (lying
down, squatting, or standing with one leg
up), hold NuvaRing between thumb and in-
dex finger and press opposite sides of the ring
together. Gently push folded ring into vagina.
Exact position is not important for function of
NuvaRing. Most women do not feel Nuva-
Ring once itis in place. If discomfort is felt,
NuvaRing may not be inserted far enough
into vagina; use finger to push further into va-
gina. There is no danger of NuvaRing being
pushed in too far or getting lost. Once in-
serted, leave NuvaRing in place for 3 wks.
Remove ring 3 wks after insertion on same
day and time of insertion. Remove by hooking
finger under forward rim or by holding ring
between index and middle finger and pulling
out. Place ring in foil pouch and dispose; do
not throw in toilet. Menstrual period will usu-
ally start 2—3 days after ring is removed and
may not have finished before next ring is in-
serted. To continue contraceptive protection,
new ring must be inserted 1 wk after last one
was removed, even if menstrual period has
not stopped.

If NuvaRing slips out of vagina and has been
out less than 3 hrs, contraceptive protection
is still in place. NuvaRing can be rinsed in
cool to tepid water and should be reinserted
as soon as possible. If ring is lost, insert a new
ring and continue same schedule as lost ring.
If NuvaRing has been out of vagina for more
than 3 hrs, a nonhormonal method of contra-
ception, other than a diaphragm, should be
used for the next 7 days.

If NuvaRing has been left in for an extra wk
or less (4 wks total or less) , remove and in-
sert a new ring after a 1-wk ring-free break. If
NuvaRing has been left in place for more
than 4 wks, woman should check to be sure
she is not pregnant. A nonhormonal method

of contraception, other than a diaphragm,
must be used for the next 7 days.

Evaluation/Desired Outcomes

o Prevention of pregnancy.

o Regulation of the menstrual cycle.

e Decrease in acne.

o Decrease in symptoms of premenstrual dys-
phoric disorder.

CORTICOSTEROIDS
(INHALATION)

beclomethasone
(be-kloe-meth-a-sone)
QVAR

budesonide (byoo-dess-oh-nide)
Pulmicort

flunisolide (floo-niss-oh-lide)
AeroBid, Aerospan

fluticasone (floo-ti-ka-sone)
Flovent, Flovent HFA

mometasone (mo-met-a-sone)
Asmanex

triamcinolone
(trye-am-sin-oh-lone)
Azmacort

Classification

Therapeutic: antiasthmatics, cortico-
steroids

Pharmacologic: corticosteroids (inhalation)

Pregnancy Category B (budesonide), C
(all others)

Indications

Maintenance treatment of asthma as prophylac-
tic therapy. May decrease the need for or elimi-
nate use of systemic corticosteroids in patients
with asthma.

Action

Potent, locally acting anti-inflammatory and im-
mune modifier. Therapeutic Effects: De-
creased frequency and severity of asthma at-
tacks. Improves asthma symptoms.

Pharmacokinetics
Absorption: Beclomethasone—20%; bude-
sonide—39% (Turbuhaler), 6~13% (Flexhal-

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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er), 6% (Respules); flunisolide—40%; fluti-
casone—<7% (aerosol), 18% (powder);
mometasone—<1%; triamcinolone—25%.
Action is primarily local after inhalation.
Distribution: 10—25% is deposited in airways
ifa spacer device is not used. All cross the pla-
centa and enter breast milk in small amounts.
Metabolism and Excretion: Beclometha-
sone—after inhalation, beclomethasone dipro-
pionate is converted to beclomethasone mono-
propionate, an active metabolite that adds to its
potency, primarily excreted in feces (<10% ex-
creted in urine; budenoside, flunisolide, fluti-
casone, mometasone, and triamcinolone—
metabolized by the liver after absorption from
lungs. Budenoside—60% excreted in urine,
40% in feces; flunisolide—50% excreted in
urine, 50% in feces; fluticasone—primarily
excreted in feces (<5% excreted in urine);
mometasone—75% excreted in feces; triam-
cinolone—40% excreted in urine, 60% in
feces.

Half-life: Beclomethasone—2.8 hr; budeso-
nide—2-3.6 hr; flunisolide—1.8 hr; fluti-
casone—7.8 hr; mometasone—- hr; triam-
cinolone—88 min.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION

Inhalation  within 24 hri 1-4 wkf unknown

‘Improvement in pulmonary function; decreased airway
responsiveness may take longer
$2-8 days for budesonide Respule

Contraindications/Precautions
Contraindicated in: Some products contain
chlorofluorocarbon (CFC) propellants, alcohol,
or lactose and should be avoided in patients
with known hypersensitivity or intolerance;
Acute attack of asthma/status asthmaticus.

Use Cautiously in: Active untreated infections;
Diabetes or glaucoma; Underlying immunosup-
pression (due to disease or concurrent thera-
py); Systemic corticosteroid therapy (should
not be abruptly discontinued when inhalation
therapy s started; additional corticosteroids
needed in stress or trauma); Hepatic dysfunc-
tion (fluticasone); OB, Lactation: Safety not es-
tablished; Pedi: Children (prolonged or high-
dose therapy may lead to complications).

Adverse Reactions/Side Effects
CNS: headache, agitation, depression, diz-
ziness, fatigue, insomnia, restlessness. EENT:

dysphonia, hoarseness, cataracts, nasal conges-
tion, pharyngitis, sinusitis. Resp: broncho-
spasm, cough, wheezing. GI: diarrhea, dry
mouth, dyspepsia, esophageal candidiasis, taste
disturbances, nausea. Endo: adrenal suppres-
sion (increased dose, long-term therapy only),
decreased growth (children). MS: back pain.
Misc: CHURG-STRAUSS SYNDROME.

Interactions

Drug-Drug: Ketoconazole 1 levels of bude-
sonide, fluticasone, and mometasone. Ritona-
vir 1 levels of budesonide and fluticasone;
avoid using with fluticasone. Itraconazole,
clarithromycin, and erythromycin 1 levels
of budesonide.

Route/Dosage

Beclomethasone

Inhaln (Adults and Children >12 yr): Pre-
viously on bronchodilators alone—40-80
mcg twice daily (not to exceed 320 mcg twice
daily); Previously on inbaled corticoste-
r0ids—40—160 mcg twice daily (not to exceed
320 mcg twice daily).

Inhaln (Children 5-11 yr): Previously on
bronchodilators alone—40 mcg twice daily
(not to exceed 80 mcg twice daily); Previously
on inhaled corticosteroids—40 mcg twice
daily (not to exceed 80 mcg twice daily).

Budesonide (Pulmicort Turbuhaler)

Inhaln (Adults): Previously on bronchodila-
tors alone—200—400 mcg (1-2 inhalations)
twice daily (not to exceed 2 inhalations twice
daily); Previously on other inbaled corticoste-
roids—200—400 mcg (1-2 inhalations) twice
daily (not to exceed 4 inhalations twice daily);
Previously on oral corticosteroids—400—800
mcg (2—4 inhalations) twice daily (not to ex-
ceed 4 inhalations twice daily).

Inhaln (Children >6 yr): Previously on
bronchodilators alone—200 mcg (1 inhala-
tion) twice daily (not to exceed 2 inhalations
twice daily); Previously on other inbaled cor-
ticosteroids—200 mcg (1 inhalation) twice
daily (not to exceed 2 inhalations twice daily);
Previously on oral corticosteroids—Not to ex-
ceed 400 mcg (2 inhalations) twice daily.

Budesonide (Pulmicort Flexhaler)

Inhaln (Adults): 180—360 mcg twice daily
(not to exceed 720 mcg twice daily).

Inhaln (Children 6-17 yr): 180-360 mcg
twice daily (not to exceed 360 mcg twice daily).



Copyright © 2008 by F.A. Davis

CORTICOSTEROIDS (INHALATION) 345

Budesonide (Pulmicort Respules)

Inhaln (Children 1-8 yr): —Previously on
bronchodilators alone—0.5 mg once daily or
0.25 mg twice daily (not to exceed 0.5 mg/day);
Previously on other inhaled corticoste-
roids—0.5 mg once daily or 0.25 mg twice dai-
ly (notto exceed 1 mg/day); Previously on oral
corticosteroids—1 mg once daily or 0.5 mg
twice daily (not to exceed 1 mg/day).

Flunisolide

Aerobid and Aerospan inhalers are not in-
terchangeable; the dosage changes when
switching from one product to another

Inhaln (Adults and Children >15 yr [Aero-
bid/Aerobid-M Inhaler]): 500 mcg (2 inha-
lations) twice daily (not to exceed 4 inhalations
twice daily).

Inhaln (Adults and Children =12 yr [Aer-
ospan Inhaler]): 160 mcg (2 inhalations)
twice daily (not to exceed 4 inhalations twice
daily).

Inhaln (Children 6-15 yr [Aerobid/Aero-
bid-M Inhaler]): 500 mcg (2 inhalations)
twice daily (not to exceed 2 inhalations twice
daily).

Inhaln (Children 6-11 yr [Aerospan In-
haler]): 80 mcg (1 inhalation) twice daily (not
to exceed 2 inhalations twice daily).

Fluticasone (Aerosol Inhaler)

Inhaln (Adults and Children >12 yr): Pre-
viously on bronchodilators alone—88 mcg
twice daily initially, maybe T up to 440 mcg
twice daily; Previously on other inhaled corti-
costeroids—88—220 mcg twice daily initially,
maybe T up to 440 mcg twice daily; Previous-
ly on oral corticosteroids—440 mcg twice dai-
lyinitially, may be 1 up to 880 mcg twice daily.
Inhaln (Children 4—11 yr): 88 mcg twice
daily (not to exceed 88 mcg twice daily).

Fluticasone (Dry Powder Inhaler)

Inhaln (Adults and Children >12 yr): Pre-
viously on bronchodilators alone—100 mcg
twice daily initially, maybe T up to 500 mcg
twice daily; Previously on other inbaled corti-
costeroids—100—250 mcg twice daily initially,
maybe T up to 500 mcg twice daily; Previous-
ly on oral corticosteroids—500—1000 mcg
twice daily.

Inhaln (Children 4-11 yr): Previously on
bronchodilators alone—50 mcg twice daily in-

itially, maybe 1 up to 100 mcg twice daily;
Previously on other inbaled corticoste-
roids—50 meg twice daily, maybe T upto
100 mcg twice daily.

Mometasone

Inhaln (Adults and Children >12 yr): Pre-
viously on bronchodilators or other inhaled
corticosteroids—220 mcg (1 inhalation) once
daily, up to 440 mcg/day as a single dose or 2 di-
vided doses; Previously on oral corticoste-
roids—440 mcg (2 inhalations) twice daily
(not to exceed 880 mcg/day).

Triamcinolone

Inhaln (Adults and Children >12 yr): 200
mcg (2 inhalations) 3—4 times daily or 400 mcg
(4 inhalations) twice daily (not to exceed 16 in-
halations/day).

Inhaln (Children 6-12 yr): 100—~200 mcg
(1-2 inhalations) 3—4 times daily o 200400
mcg (2—4 inhalations) twice daily (not to ex-
ceed 12 inhalations/day).

Availability

Beclomethasone

Inhalation aerosol: 40 mcg/metered inhala-
tion in 7.3-g canister (delivers 100 metered in-
halations), 80 mcg/metered inhalation in 7.3-g
canister (delivers 100 metered inhalations).
Cost: 40 mcg/metered inhalation $41.32/7.3-g
canister; 80 mcg metered inhalation $52.04/
7.3-g canister.

Budesonide

Inhalation powder (Turbuhaler): 200 mcg/
metered inhalation (delivers 200 metered inha-
lations). Inhalation powder (Flexhaler): 90
mcg/metered inhalation (delivers 60 metered
inhalations), 180 mcg/metered inhalation (de-
livers 120 metered inhalations). Inhalation
suspension (Respules): 0.25 mg/2 ml in sin-
gle-dose ampules (5 ampules/envelope), 0.5
mg/2 ml in single-dose ampules (5 ampules/en-
velope). Cost: 0.25 mg/2 ml $158.99/20 am-
pules, 0.5 mg/2 ml $187.00/30 ampules.
Flunisolide

Inhalation aerosol (Aerobid): 250 mcg/me-
tered inhalation in 7-g canisters (delivers 100
metered inhalations) . Inhalation aerosol-
menthol (Aerobid-M): 250 mcg/metered in-
halation in 7-g canisters (delivers 100 metered
inhalations). Inhalation aerosol (Aeros-
pan): 80 mcg/metered inhalation in 5.1-g can-

W = Canadian drug name.
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isters (delivers 60 metered inhalations) or 8.9-g
canisters (delivers 120 metered inhalations).

Fluticasone

Inhalation aerosol (Flovent-HFA): 44 mcg/
metered inhalation in 10.6-g canisters (delivers
120 metered inhalations), 110 mcg/metered in-
halation in 12-g canisters (delivers 120 metered
inhalations), 220 mcg/metered inhalation in
12-g canisters (delivers 120 metered inhala-
tions). Cost: 44 mcg/inhalation $90.00/inhal-
er, 110 mcg/inhalation $118.99/inhaler, 220
meg/inhalation $193.52/inhaler. Powder for
inhalation (Flovent Diskus): 50 mcg, 100
mcg, 250 mcg. In combination with: sal-
meterol (Advair). See Appendix B.

Mometasone

Powder for inhalation (Twisthaler): 220
mcg units in packages of 14, 30, 60 and 120 in-
halation units.

Triamcinolone

Inhalation aerosol: 100 mcg/metered inhala-
tion in 20-g canister (delivers 240 metered in-
halations).

NURSING IMPLICATIONS

Assessment

o Monitor respiratory status and lung sounds.
Pulmonary function tests may be assessed pe-
riodically during and for several months after
atransfer from systemic to inhalation cortico-
steroids.

o Assess patients changing from systemic corti-
costeroids to inhalation corticosteroids for
signs of adrenal insufficiency (anorexia, nau-
sea, weakness, fatigue, hypotension, hypogly-
cemia) during initial therapy and periods of
stress. If these signs appear, notify physician
or other health care professional immediate-
ly; condition may be life-threatening.

o Monitor for withdrawal symptoms (joint or
muscular pain, lassitude, depression) during
withdrawal from oral corticosteroids.

o Monitor growth rate in children receiving
chronic therapy; use lowest possible dose.

o Lab Test Considerations: Periodic adre-
nal function tests may be ordered to assess
degree of hypothalamic-pituitary-adrenal
(HPA) axis suppression in chronic therapy.
Children and patients using higher than rec-
ommended doses are at highest risk for HPA
suppression.

e Maycause T serum and urine glucose con-
centrations if significant absorption occurs.

Potential Nursing Diagnoses

Ineffective airway clearance (Indications)

Risk for infection (Side Effects)

Deficient knowledge, related to medication reg-
imen (Patient/Family Teaching)

Implementation

o After the desired clinical effect has been ob-
tained, attempts should be made to decrease
dose to lowest amount required to control
symptoms. Gradually decrease dose every 2—
4wk as long as desired effect is maintained. If
symptoms return, dose may briefly return to
starting dose. Inhaln: Allow at least 1 min
between inhalations.

Patient/Family Teaching

o Advise patient to take medication as directed.
Take missed doses as soon as remembered
unless almost time for next dose. Advise pa-
tient not to discontinue medication without
consulting health care professional; gradual
decrease is required.

o Advise patients using inhalation corticoste-
roids and bronchodilator to use bronchodila-
tor first and to allow 5 min to elapse before
administering the corticosteroid, unless oth-
erwise directed by health care professional.

o Advise patient that inhalation corticosteroids
should not be used to treat an acute asthma
attack but should be continued even if other
inhalation agents are used.

o Patients using inhalation corticosteroids to
control asthma may require systemic cortico-
steroids for acute attacks. Advise patient to
use regular peak flow monitoring to deter-
mine respiratory status.

o Caution patient to avoid smoking, known al-
lergens, and other respiratory irritants.

o Advise patient to notify physician if sore throat
or sore mouth occurs.

o Instruct patient whose systemic corticoste-
roids have been recently reduced or with-
drawn to carry a warning card indicating the
need for supplemental systemic corticoste-
roids in the event of stress or severe asthma
attack unresponsive to bronchodilators.

o Metered-Dose Inhaler: Instruct patient in
the proper use of the metered-dose inhaler.
Most inhalers require priming before first
use. Shake inhaler well. Exhale completely,
and then close lips firmly around mouth-
piece. While breathing in deeply and slowly,
press down on canister. Hold breath for as
long as possible to ensure deep instillation of
medication. Remove inhaler from mouth and
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breathe out gently. Allow 1-2 min between
inhalations. Rinse mouth with water or
mouthwash after each use to minimize fungal
infections, dry mouth, and hoarseness. Clean
the mouthpiece weekly with clean, dry tissue
or cloth. Do not place in water (see Appendix
D).

Pulmicort Turbuhaler and Flexhaler:
Advise patient to follow instructions supplied.
Before first-time use, prime unit by turning
cover and lifting off; hold upright with mouth-
piece up and twist brown grip fully to right,
then fully to left until it clicks. To administer
dose, hold upright, twist brown grip fully to
right, then fully to left until it clicks. Turn
head away from inhaler and exhale (do not
blow into inhaler). Do not shake inhaler.
Place mouthpiece between lips and inhale
deeply and forcefully. Remove inhaler from
mouth and exhale (do not exhale into mouth-
piece). Repeat procedure if 2nd dose re-
quired. Replace cover; rinse mouth with wa-
ter (do not swallow).

Pulmicort Respules: Administer with a jet
nebulizer connected to adequate air flow,
equipped with a mouthpiece or face mask.
Adjust face mask to avoid exposing eyes to ne-
bulized medication. Wash face after use of
face mask. Ultrasonic nebulizers are not ade-
quate for administration and not recom-
mended. Store respules upright, away from
heat and protected from light. Do not refrig-
erate or freeze. Respules are stable for 2 wks
at room temperature after opening aluminum
foil envelope. Open respules must be used
promptly. Unused respules should be re-
turned to aluminum foil envelope.

Flovent Diskus: Do not use with a spacer.
Exhale completely and then close lips firmly
around mouthpiece. While breathing in deep-
ly and slowly, press down on canister. Hold
breath for as long as possible to ensure deep
instillation of medication. Remover inhaler
from mouth and breathe out gently. Allow 1—
2 min between inhalations. After inhalation,
rinse mouth with water and spit out (see Ap-
pendix D). Never wash the mouthpiece or any
part of the Diskus inhaler. Discard Diskus in-
haler device 6 wks (50-mcg strength) or 2
mo (100-mcg and 250-mcg strengths) after
removal from protective foil overwrap pouch

or after all blisters have been used (whichev-
er comes first).

o Asmanex Twisthaler: Advise patient to re-
move cap while device is in upright position.
To administer dose, exhale fully, then place
mouthpiece between lips and inhale deeply
and forcefully. Remove device from mouth
and hold breath for 10 sec before exhaling
(do not exhale into mouthpiece). Wipe the
mouthpiece dry, if necessary, and replace the
cap on the device. Rinse mouth with water.
Advise patient to discard twisthaler 45 days
from opening or when dose counter reads
“00”, whichever comes first.

Evaluation/Desired Outcomes

o Management of the symptoms of chronic
asthma.

o Improvement in symptoms of asthma.

CORTICOSTEROIDS (NASAL)

beclomethasone
(be-kloe-meth-a-sone)
Beconase AQ, «Rivanase AQ

budesonide (byoo-dess-oh-nide)
Rhinocort Aqua

ciclesonide (sye-kles-oh-nide)
Omnaris

flunisolide (floo-niss-oh-lide)
Nasarel, «Rhinalar

fluticasone (floo-ti-ka-sone)
Flonase, Veramyst

mometasone (moe-met-a-sone)
Nasonex

triamcinolo_ne
(trye-am-sin-oh-lone)
Nasacort AQ
Classification

Therapeutic: corticosteroids
Pharmacologic: corticosteroids (nasal)

Pregnancy Category B (budesonide), C
(all others)

Indications
Seasonal or perennial allergic rhinitis. Nonal-
lergic rhinitis (fluticasone). Treatment of nasal

polyps.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Action

Potent, locally acting anti-inflammatory and im-
mune modifier. Therapeutic Effects: |, in
symptoms of allergic or nonallergic rhinitis. |
in symptoms of nasal polyps.

Pharmacokinetics

Absorption: Beclomethasone—44% ab-
sorbed; budesonide—34% absorbed; fluni-
solide—>50% absorbed; ciclesonide, flutica-
sone, mometasone—-negligible absorption.
Action of all agents is primarily local following
nasal use.

Distribution: All agents cross the placenta and
enter breast milk in small amounts.
Metabolism and Excretion: Following ab-
sorption from nasal mucosa, corticosteroids
are rapidly and extensively metabolized by the
liver.

Half-life: Beclomethasone—2.7 hr; budeso-
nide—2-3 hr; ciclesonide—unknown; flun-
isolide—1-2 hr; fluticasone—7 .8,
mometasone—>5.8 hr; triamcinolone—3—
5.4hr.

TIME/ACTION PROFILE (improvement in
symptoms)

ROUTE ONSET PEAK DURATION
Beclome- 1-3 days up to 2 wk unknown
thasone
Budesonide 1-2 days 2 wk unknown
Ciclesonide ~ 1-2 days 2-5 wk unknown
Flunisolide ~ few days up to 3 wk unknown
Fluticasone  few days unknown unknown
Mometasone within 2 days 1-2 wk unknown
Triamci- few days 3—4 days  unknown
nolone

Contraindications/Precautions
Contraindicated in: Some products contain
alcohol, propylene, or polyethylene glycol and
should be avoided in patients with known hyper-
sensitivity or intolerance.

Use Cautiously in: Active untreated infections;
Diabetes or glaucoma; Underlying immunosup-
pression (due to disease or concurrent thera-
py); Systemic corticosteroid therapy (should
not be abruptly discontinued when intranasal
therapy s started); Recent nasal trauma, septal
ulcers, or surgery (wound healing may be im-
paired by nasal corticosteroids); OB: Pregnancy
or lactation (safety not established; prolonged
or high-dose therapy may lead to complica-
tions); Pedi: Children (safety not established,;
prolonged or high-dose therapy may lead to
complications).

Adverse Reactions/Side Effects

CNS: dizziness, headache. EENT: epistaxis, na-
sal burning, nasal irritation, nasal congestion,
pharyngitis, rhinorrhea, sneezing, tearing eyes.
GI: dry mouth, esophageal candidiasis, nausea,
vomiting. Endo: adrenal suppression (in-
creased dose, long-term therapy only), growth
suppression (children). Resp: bronchospasm,
cough.

Interactions

Drug-Drug: Ketoconazole T effects of bu-
desonide, ciclesonide, and fluticasone. Ritona-
vir 1 effects of fluticasone (concomitant use
not recommended).

Route/Dosage

Beclomethasone

Intranasal (Adults and Children >12 yr):
1-2 sprays in each nostril twice daily (not to ex-
ceed 2 sprays in each nostril twice daily).
Intranasal (Children 6-12 yr): 1-2 metered
sprays in each nostril twice daily; once adequate
control achieved, | doseto 1 sprayin each
nostril twice daily.

Budesonide

Intranasal (Adults and Children >12 yr): 1
spray in each nostril once daily (not to exceed 4
sprays in each nostril once daily).

Intranasal (Children 6-11yr): 1 spray in
each nostril once daily (not to exceed 2 sprays
in each nostril once daily).

Ciclesonide

Intranasal (Adults and Children >12 yr): 2
sprays in each nostril once daily (not to exceed
2 sprays in each nostril/day).

Flunisolide

Intranasal (Adults and Children >14 yr): 2
sprays in each nostril twice daily, maybe 1 to2
sprays in each nostril 3 times daily if greater ef-
fect needed after 4—7 days (not to exceed 8
sprays in each nostril/day).

Intranasal (Children 6-14 yr): 1 sprayin
each nostril 3 times daily or 2 sprays in each
nostril twice daily (not to exceed 4 sprays in
each nostril/day).

Fluticasone

Intranasal (Adults and Children >12 yrs):
2 sprays in each nostril once daily or 1 spray in
each nostril twice daily; after several days, at-

temptto | dose to 1 sprayin each nostril once
daily. Patients >12 yr with seasonal allergic rhi-
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nitis may also use 2 sprays in each nostril once
daily on an as-needed basis.

Intranasal (Children >4 yr): Flonase—1
spray in each nostril once daily (not to exceed 2
sprays in each nostril/day).

Intranasal (Children 2—11 yrs): Vera-
myst—1 spray in each nostril daily; may in-
crease to 2 sprays if no response. Once symp-
toms are controlled, attempt to | doseto 1
spray/day.

Mometasone

Intranasal (Adults and Children >12 yr):
Treatment of seasonal and perennial allergic
rhinitis—2 sprays in each nostril once daily
(not to exceed 2 sprays in each nostril once
daily).

Intranasal (Adults): Nasal polyps—2 sprays
in each nostril twice daily (not to exceed 2
sprays in each nostril twice daily).

Intranasal (Children 2—11 yr): Treatment
of seasonal and perennial allergic rhinitis —1
spray in each nostril once daily.

Triamcinolone

Intranasal (Adults and Children >12 yr): 2
sprays in each nostril once daily.

Intranasal (Children 6—11 yr): 1 sprayin
each nostil once daily (not to exceed 2 sprays in
each nostril/day).

Availability

Beclomethasone

Nasal spray: 42 mcg/metered spray in 25-g
bottles (delivers 180 metered sprays), %50
mcg/metered spray in 25-g bottles (delivers 200
metered sprays), 84 mcg/metered spray in 25-g
bottles (200 metered sprays).

Budesonide

Nasal spray: 32 mcg/metered spray in 8.6-g
canister (delivers 120 metered sprays). Cost:
$92.99/bottle.

Ciclesonide

Nasal spray: 50 mcg/metered sprayin 12.5-g
bottle (delivers 120 metered sprays).
Flunisolide

Nasal solution: 25 mcg/metered spray in 25-
ml bottle (delivers 200 metered sprays).
Fluticasone

Nasal spray (Flonase): 50 mcg/metered
sprayin 16-g bottle (delivers 120 metered
sprays). Cost: Generic—$59.99/bottle. Nasal

spray (Veramyst): 55 mcg/sprayin a 1-g bot-
tle (delivers 120 sprays).

Mometasone

Nasal spray (scent-free): 50 mcg/metered
spray in 17-g bottle (delivers 120 metered
sprays). Cost: $89.24/bottle.

Triamcinolone

Nasal spray: 55 mcg/metered spray in 6.5-g
bottle (delivers 30 metered sprays) and 16.5-g
bottle (delivers 120 metered sprays). Cost:
$89.99/16.5-g bottle.

NURSING IMPLICATIONS

Assessment

o Monitor degree of nasal stuffiness, amount
and color of nasal discharge, and frequency
of sneezing.

o Patients on long-term therapy should have
periodic otolaryngologic examinations to
monitor nasal mucosa and passages for infec-
tion or ulceration.

o Monitor growth rate in children receiving
chronic therapy; use lowest possible dose.

o Lab Test Considerations: Periodic adre-
nal function tests may be ordered to assess
degree of hypothalamic-pituitary-adrenal
(HPA) axis suppression in chronic therapy.
Children and patients using higher than rec-
ommended doses are at highest risk for HPA
suppression.

Potential Nursing Diagnoses

Ineffective airway clearance (Indications)

Risk for infection (Side Effects)

Deficient knowledge, related to medication reg-
imen (Patient/Family Teaching)

Implementation

o After the desired clinical effect has been ob-
tained, attempts should be made to decrease
dose to lowest amount. Gradually decrease
dose every 2—4 wk as long as desired effect is
maintained. If symptoms return, dose may
briefly return to starting dose.

o Intranasal: Patients also using a nasal de-
congestant should be given decongestant 5—
15 min before corticosteroid nasal spray. If
patient is unable to breathe freely through na-
sal passages, instruct patient to blow nose
gently in advance of medication adminis-
tration.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Patient/Family Teaching

o Advise patient to take medication as directed.
If a dose is missed, take as soon as remem-
bered unless almost time for next dose.

o Caution patient not to exceed maximal daily
dose of nasal spray.

o Instruct patient in correct technique for ad-
ministering nasal spray (see Appendix D).
Most nasal sprays include directions with pic-
tures. Instruct patient to read patient infor-
mation sheet prior to use. Shake well before
use. Warn patient that temporary nasal sting-
ing may occur.

o Instruct patient to gently blow nose to clear
nostrils prior to administering dose.

o Instruct patient to notify health care profes-
sional if symptoms do not improve within 1
month, if symptoms worsen, or or if sneezing
or nasal irritation occur.

Evaluation/Desired Outcomes

o Resolution of nasal stuffiness, discharge, and
sneezing in seasonal or perennial allergic rhi-
nitis or nonallergic rhinitis.

o Reduction in symptoms of nasal polyps.

|
CORTICOSTEROIDS

(SYSTEMIC)

short-acting corticosteroids

cortisone (kor-ti-sone)
+Cortone

hydrocortisone
(hye-droe-kor-ti-sone)
A-hydroCort, Cortef, Solu-Cortef
intermediate-acting
corticosteroids

methylPREDNISolone
(meth-ill-pred-niss-oh-lone)
A-Methapred, Depo-Medrol, Me-
drol, Solu-Medrol

prednisoLONE
(pred-niss-oh-lone)
Orapred, Pediapred, Prelone

predniSONE (pred-ni-sone)
Sterapred

triamcinolone
(trye-am-sin-oh-lone)
Aristospan, Kenalog

long-acting corticosteroids

hetamethasone
(bay-ta-meth-a-sone)
+Betnelan, #Betnesol, Celestone,
+Selestoject

budesonide (byoo-des-oh-nide)
EntocortEC

dexamethasone
(dex-a-meth-a-sone)
DexPak

Classification
Therapeutic:

corticosteroids
Pharmacologic: corticosteroids (systemic)

antiasthmatics,

Pregnancy Category B (prednisone), C
(betamethasone, budesonide, dexameth-
asone, hydrocortisone, methylpredniso-
lone, prednisolone, triamcinolone), D
(cortisone)

Indications

Cortisone, hydrocortisone: Management of
adrenocortical insufficiency. Betamethasone,
dexamethasone, hydrocortisone, prednis-
olone, prednisone, methylprednisolone,
triamcinolone: Used systemically and locally
in a wide variety of chronic diseases including:
Inflammatory, Allergic, Hematologic, Neoplas-
tic, Autoimmune disorders. Methylpredniso-
lone, prednisone: With other immunosup-
pressants in the prevention of organ rejection in
transplantation surgery. Asthma. Dexametha-
sone: Management of cerebral edema: Diag-
nostic agent in adrenal disorders. Budesonide:
Treatment of mild to moderate Crohn’s disease.
Unlabeled uses: Short-term administration to
high-risk mothers before delivery to prevent
respiratory distress syndrome in the newborn
(betamethasone, dexamethasone). Adjunctive
therapy of hypercalcemia (prednisone, prednis-
olone, methylprednisolone) . Management of
acute spinal cord injury (methylprednisolone).
Adjunctive management of nausea and vomiting
from chemotherapy (dexamethasone, predni-
sone, prednisolone, methylprednisolone).
Management of croup (dexamethasone). Treat-
ment of airway edema prior to extubation
(dexamethasone). Facilitation of ventilator
weaning in neonates with bronchopulmonary
dysplasia (dexamethasone).
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Action

In pharmacologic doses, all agents suppress in-
flammation and the normal immune response.
All agents have numerous intense metabolic ef-
fects (see Adverse Reactions/Side Effects).
Suppress adrenal function at chronic doses of
betamethasone—0.6 mg/day; cortisone, hy-
drocortisone—20 mg/day; dexamethasone—
0.75 mg/day; methylprednisolone, triamcino-
lone—4 mg/day; prednisone/prednisolone—
5 mg/day. Cortisone, hydrocortisone: Re-
place endogenous cortisol in deficiency states.
Cortisone, hydrocortisone: Have potent
mineralocorticoid (sodium-retaining) activity.
Prednisolone, prednisone: Have minimal
mineralocorticoid activity. Betamethasone,
dexamethasone, methylprednisolone,
triamcinolone: Have negligible mineralocorti-
coid activity. Budesonide: Local anti-inflam-
matory activity in the lumen of the GI tract.
Therapeutic Effects: Suppression of inflam-
mation and modification of the normal immune
response. Replacement therapy in adrenal in-
sufficiency. Budesonide: Improvement in
symptoms/sequelae of Crohn’s disease.

Pharmacokinetics

Absorption: Well absorbed after oral adminis-
tration (except budesonide). Sodium phos-
phate and sodium succinate salts are rapidly ab-
sorbed after IM administration. Acetate,
acetonide, and diacetate salts are slowly but
completely absorbed after IM administration.
Absorption from local sites (intra-articular, int-
ralesional) is slow but complete. Bioavailability
of budesonide is 9-21%.

Distribution: All are widely distributed, cross
the placenta, and probably enter breast milk.
Metabolism and Excretion: All are metabo-
lized mostly by the liver to inactive metabolites.
Cortisone is converted by the liver to hydrocor-
tisone. Prednisone is converted by the liver to
prednisolone, which is then metabolized by the
liver.

Half-life: Betamethasone—3->5 hr (plasma),
36—54 hr (tissue). Budesonide—2.0-3.6 hr.
Cortisone—0.5 hr (plasma), 8—12 hr (tissue).
Dexamethasone—3—4.5 hr (plasma), 36—54
hr (tissue) . Hydrocortisone—1.5-2 hr (plas-
ma), 812 hr (tissue). Methylprednisolone—
>3.5 hr (plasma), 18—36 hr (tissue). Prednis-
olone—2.1-3.5 hr (plasma), 18-36 hr (tis-
sue). Prednisone—3.4—3.8 hr (plasma), 18—

36 hr (tissue). Triamcinolone—2—>5 hr
(plasma), 1836 hr (tissue).

TIME/ACTION PROFILE (anti-inflammatory n

activity)

ROUTE ONSET PEAK

1-2 hr

DURATION
3.25 days

Betametha-  unknown
sone PO
Betametha-
sone IM
(acetate/so-
dium phos-
phate)
Budesonide
PO
Cortisone PO rapid 2 hr
Dexametha-  unknown 1-3 hr
sone PO
Dexametha-
sone IM,
IV (sodium
phosphate)
Hydrocorti-
sone PO
Hydrocorti-
sone IM
(sodium
succinate)
Hydrocorti-
sone IV
(sodium
succinate)
Methylpredni- unknown
solone PO
Methylpredni- 648 hr
solone IM
(acetate)
Methylpredni- rapid
solone IM,
IV (sodium
succinate)
Prednisolone unknown
PO
Prednisone
PO
Triamcino-
lone PO
Triamcino-
lone IM
(acetonide)
Triamcino-  slow
lone Int-
ralesional
(hexace-
tonide)

1-3 hr unknown 1 wk

unknown unknown unknown

1.25-1.5 days
2.75 days

rapid unknown 2.75 days

unknown 1-2 hr 1.25-1.5 days

rapid 1 hr variable

rapid unknown unknown

1-2 hr 1.25-1.5 days

4-8 days 1-4 wk

unknown unknown

1-2 hr 1.25-1.5 days

unknown unknown 1.25-1.5 days

unknown 1-2 hr 2.25 days

24-48 hr unknown 1-6 wk

unknown 4 days—4 wk

Contraindications/Precautions
Contraindicated in: Active untreated infec-
tions (may be used in patients being treated for

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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some forms of meningitis); Lactation (avoid
chronic use); Known alcohol, bisulfite, or tar-
trazine hypersensitivity or intolerance (some
products contain these and should be avoided in
susceptible patients) ; Administration of live vi-
rus vaccines.

Use Cautiously in: Chronic treatment (will
lead to adrenal suppression; use lowest possible
dose for shortest period of time) ; Hypothyroid-
ism; Cirrhosis; Pedi: Children (chronic use will
result in decreased growth; use lowest possible
dose for shortest period of time); Stress (sur-
gery, infections); supplemental doses may be
needed; Potential infections may mask signs
(fever, inflammation); OB: Pregnancy (safety
not established); Neonates (avoid use of benzyl
alcohol containing injectable preparations, use
preservative free formulations).

Adverse Reactions/Side Effects

Adverse reactions/side effects are much more
common with high-dose/long-term therapy.
CNS: depression, euphoria, headache, in-
creased intracranial pressure (children only),
personality changes, psychoses, restlessness.
EENT: cataracts, increased intraocular pres-
sure. CV: hypertension. GI: PEPTIC ULCERATION, an-
orexia, nausea, vomiting. Derm: acne, de-
creased wound healing, ecchymoses, fragility,
hirsutism, petechiae. Endo: adrenal suppres-
sion, hyperglycemia. F and E: fluid retention
(long-term high doses), hypokalemia, hypoka-
lemic alkalosis. Hemat: THROMBOEMBOLISM,
thrombophlebitis. Metab: weight gain. MS:
muscle wasting, osteoporosis, aseptic necrosis
of joints, muscle pain. Misc: cushingoid ap-
pearance (moon face, buffalo hump), in-
creased susceptibility to infection.

Interactions
Drug-Drug: 1 risk of hypokalemia with thia-
zide and loop diuretics, or amphotericin B.
Hypokalemiamay T risk of digoxin toxicity.
May increase requirement for insulin or oral
hypoglycemic agents. Phenytoin, pheno-
barbital, and rifampin T metabolism; may
| effectiveness. Hormonal contraceptives
may | metabolism. 1 risk of adverse GI ef-
fects with NSAIDs (including aspirin). At
chronic doses that suppress adrenal function,
may | antibody responsetoand 1 risk of ad-
verse reactions from live-virus vaccines. May
increase serum concentrations of cyclospo-
rine and tacrolimus. May 1 risk of tendon
rupture from fluoroquinolones. Antacids |
absorption of prednisone and dexamethasone.

Known inhibitors of the CYP3A4 enzyme nclud-
ing ketoconazole, itraconazole, ritonavir,
indinavir, saquinavir, and erythromycin
may T blood levels and effects of budesonide
(| dose maybe necessary). May |, isoniazid
levels and effectiveness. May antagonize the ef-
fects of anticholinergic agents in myastenia
gravis.

Drug-Food: Grapefruit juice T serum levels
and effects of budesonide (avoid concurrent
use).

Route/Dosage

Betamethasone

PO (Adults): 0.6—7.2 mg/day as single daily
dose or in divided doses.

PO (Children): Adrenocortical insufficien-
¢y—17.5 meg/kg/day (500 meg/m*/day) in 3
divided doses. Other uses—62.5-250 mcg/kg/
day (1.875-7.5 mg/m*day) in 3 divided doses.
IM (Adults): 0.5-9 mg as betamethasone sodi-
um phosphate/acetate suspension. Prevention
of respiratory distress syndrome in new-
born—12 mg daily for 2—3 days before delivery
(unlabeled).

IM (Children): Adrenocortical insufficien-
¢y—17.5 meg/kg/day (500 meg/m*/day) in 3
divided doses every 3rd day or 5.8-8.75 mcg/kg
(166—250 mcg/m?)/day as a single dose.

Budesonide

PO (Adults): Active Crobn’s disease—9 mg

once daily in the morning for <8 weeks, may re-
peat 8 wk course for recurring episodes. Main-
tenance of remission—06 mg once daily for up
to 3 months, once symptoms are controlled, ta-

per to complete cessation.

Cortisone

PO (Adults): 25300 mg/day in divided doses
q12-24hr.

PO (Children): Adrenocortical insufficien-
¢y—0.7 mg/kg/day (20-25 mg/m*/day) in di-
vided doses q 8 hr. Other uses—2.5-10 mg/
kg/day (75-300 mg/m?*/day) in divided doses q
6-8hr.

Dexamethasone

PO, IM, IV (Adults): Anti-inflammatory—
0.75-9 mg daily in divided doses q 612 hr.
Airway edema or extubation —0.5-2 mg/kg/
day divided q 6 hr; begin 24 hr prior to extuba-
tion and continue for 24 hr post-extubation. Ce-
rebral edema—10 mg 1V, then 4 mgIMor IV q
6 hr until maximal response achieved, then
switch to PO regimen and taper over 5—7 days.
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PO, IM, IV (Children): Aéirway edema or ex-
tubation—0.5-2 mg/kg/day divided q 6 hr;
begin 24 hr prior to extubation and continue for
24 hr post-extubation. Anti-inflammatory—
0.08-0.3 mg/kg/day or 2.5—10 mg/m*day di-
vided q 6-12 hr. Physiologic replacemeni—
0.03-0.15 mg/kg/day or 0.6-0.75 mg/m*/day
divided q 612 hr.

PO (Adults): Suppression test—1 mgat 11 pM
or0.5mgq6 hrfor 48 hr.

IV (Children): Chemotherapy induced eme-
§is—5—20 mg given 15—30 min before treat-
ment. Cerebral edema—TLoading dose 1-2 mg/
kg followed by 1-1.5 mg/kg/day divided q 4-6
hrfor 5 days (not to exceed 16 mg/day); then ta-
per over 1-6 wk. Bacterial meningitis—0.6
mg/kg/day divided q 6 hr x 4 days (start at time
of first antibiotic dose).

IV, PO (Adults): Chemotherapy induced em-
esis—10—-20 mg given 15—30 min before each
treatment or 10 mg q 12 hr on each treatment
day. Delayed nausea/vomiting—4-10 mg PO
1-2 times/day for 2—4 days or 8 mg PO q 12 hr
for 2 days, then 4 mg PO q 12 hr for 2 days or 20
mg PO 1 hr before chemotherapy, then 10 mg
PO q 12 hr after chemotherapy, then 8 mg PO q
12 hr for 2 days, then 4 mg PO q 12 hr for 2
days.

IS (Adults): 0.4-6 mg/day.

Hydrocortisone

PO (Adults): 20-240 mg/day in 1-4 divided
doses.

PO (Children): Adrenocortical insufficien-
¢y—0.56 mg/kg/day (15—20 mg/m¥/day) asa
single dose or in divided doses. Other uses—
2-8 mg/kg/day (60—240 mg/m* day) as a sin-
gle dose or in divided doses.

IM, IV (Adults): 100-500 mg q 2—6 hr (range
100-8000 mg/day).

IM, IV (Children): Adrenocortical insuffi-
ciency—0.186—0.28 mg/kg/day (10-12 mg/
m¥day) in 3 divided doses. Other uses—
0.666—4 mg/kg (20—120 mg/m?) q 1224 hr.

Methylprednisolone

PO (Adults): Multiple sclerosis—160 mg/day
for 7 days, then 64 mg every other day for 1 mo.
Other uses—2—-60 mg/day as a single dose or
in 2—4 divided doses. Asthma exacerba-
tions—120~180 mg/day in divided doses 3—4
times/day for 48 hr, then 60—80 mg/day in 2 di-
vided doses.

PO (Children): Anti-inflammatory/Immu-
nosuppressive—0.5—-1.7 mg/kg/day (5-25
mg/m*day) in divided doses q 6—12 hr. Asth-
ma exacerbations—1 mg/kg q 6 hr for 48 hr,
then 1-2 mg/kg/day (maximum: 60 mg/day) di-
vided twice daily.

IM, IV (Adults): Most uses: methylpredniso-
lone sodium succinate—40—250 mg q 4-6
hr. High-dose “pulse” therapy: methylpredni-
solone sodium succinate—30 mg/kg IV q 4-6
hr for up to 72 hr. Status asthmaticus: methyl-
prednisolone sodium succinate—2 mg/kg IV,
then 0.5—1 mg/kg IV q 6 hr for up to 5 days.
Multiple sclerosis: methylprednisolone sodi-
um succinate—160 mg/day for 7 days, then 64
mg every other day for 1 mo. Adjunctive thera-
Dy of Pneumocystis carinii pneumonia in AIDS
patients: methylprednisolone sodium succi-
nate—30 mg twice daily for 5 days, then 30 mg
once daily for 5 days, then 15 mg once daily for
10 days. Acute spinal cord injury: methyl-
prednisolone sodium succinate—30 mg/kg
IV over 15 min initially, followed in 45 min with
acontinuous infusion of 5.4 mg/kg/hr for 23 hr
(unlabeled).

IM, IV (Children): Anti-inflammatory/Im-
munosuppressive—0.5—1.7 mg/kg/day (5-25
mg/m*day) in divided doses q 6—12 hr. Acute
spinal cord injury: methylprednisolone sodi-
um succinate—30 mg/kg IV over 15 min ini-
tially, followed in 45 min with a continuous infu-
sion of 5.4 mg/kg/hr for 23 hr (unlabeled).
Status asthmaticus—?2 mg/kg IV, then 0.5-1
mg/kg IV q 6 hr. Lupus nephritis—30 mg/kg
IV every other day for 6 doses.

IM (Adults): Methylprednisolone acetate—
40-120 mg daily, weekly, or every 2 wk.

Prednisolone

PO (Adults): Most uses—5-60 mg/dayasa
single dose or in divided doses. Multiple sclero-
8§is—200 mg/day for 7 days, then 80 mg every
other day for 1 mo. Asthma exacerbations—
120-180 mg/day in divided doses 3—4 times/
day for 48 hrs, then 60—-80 mg/day in 2 divided
doses.

PO (Children): Anti-inflammatory/Immu-
nosuppressive—0.1-2 mg/kg/day in 1-4 di-
vided doses. Nephrotic syndrome—?2 mg/kg/
day (60 mg/m¥day) in 1-3 divided doses daily
(maximum dose: 80 mg/day) until urine is pro-
tein free for 4—6 weeks, followed by 2 mg/kg/

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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dose (40 mg/m*/dose) every other day in the
morning, gradually taper off over 4—6 weeks.
Asthma exacerbations—1 mg/kg q 6 hr for 48
hr, then 1-2 mg/kg/day (maximum: 60 mg/
day) divided twice daily.

Prednisone

PO (Adults): Most uses—5—60 mg/day as a
single dose or in divided doses. Multiple sclero-
§is—200 mg/day for 1 wk, then 80 mg every
other dayfor 1 mo. Adjunctive therapy of
Pneumocystis carinii pneumonia in AIDS pa-
tients—40 mg twice daily for 5 days, then 40
mg once daily for 5 days, then 20 mg once daily
for 10 days.

PO (Children): Nephrotic syndrome—2 mg/
kg/day initially given in 1-3 divided doses
(maximum 80 mg/day) until urine is protein
free for 4-6 weeks. Maintenance dose of 2 mg/
kg/day every other day in the morning, gradually
taper off after 4—6 weeks. Asthma exacerba-
tion—1 mg/kg q 6 hr for 48 hr, then 1-2 mg/
kg/day (maximum 60 mg/day) in divided doses
twice daily.

Triamecinolone

IM (Adults): Triamcinolone acetonide—
40-80 mg q 4 wk.

IM (Children): Triamcinolone acetonide—
40 mg q 4 wk or 30—200 mcg/kg (1-6.25 mg/
m?) q 1-7 days.

Availability

Betamethasone

Tablets: #0.5 mg. Oral solution (cherry-
orange flavor): 0.6 mg/5 ml. Effervescent
tablets: +0.5 mg. Extended-release tablets:
+1 mg. Suspension for injection (sodium
phosphate and acetate): 6 mg (total)/ml.

Budesonide
Capsules (enteric-coated): 3 mg.

Cortisone
Tablets: 25 mg.

Dexamethasone

Tablets: 0.5 mg, 0.75 mg, 1 mg, 1.5 mg, 2 mg,
4 mg, 6 mg. Elixir (raspberry flavor): 0.5
mg/5 ml. Oral solution (cherry flavor): 0.5
mg/5 ml, 1 mg/ml. Solution for injection
(sodium phosphate): 4 mg/ml, 10 mg/ml.
Hydrocortisone

Tablets: 5 mg, 10 mg, 20 mg. Powder for in-
jection (sodium succinate): 100 mg, 250
mg, 500 mg, 1 g.

Methylprednisolone

Tablets: 2 mg, 4 mg, 8 mg, 16 mg, 32 mg.
Powder for injection (sodium succinate):
40 mg, 125 mg, 500 mg, 1 g, 2 g. Suspension
for injection (acetate): 20 mg/ml, 40 mg/ml,
80 mg/ml.

Prednisolone

Tablets: 5 mg. Orally disintegrating tablets
(grape flavor): 10 mg, 15 mg, 30 mg. Syrup:

5 mg/5 ml, 15 mg/5 ml. Oral solution: 5 mg/5
ml, 15 mg/5 ml.

Prednisone
Tablets: 1 mg, 2.5 mg, 5 mg, 10 mg, 20 mg, 50
mg. Oral solution: 5 mg/5 ml, 5 mg/ml.

Triamcinolone

Suspension for injection (acetonide): 10
mg/ml, 40 mg/ml . Suspension for injection
(hexacetonide): 5 mg/ml, 20 mg/ml.

NURSING IMPLICATIONS

Assessment

o These drugs are indicated for many condi-
tions. Assess involved systems before and pe-
riodically during therapy.

o Assess patient for signs of adrenal insufficien-
cy (hypotension, weight loss, weakness, nau-
sea, vomiting, anorexia, lethargy, confusion,
restlessness) before and periodically during
therapy.

o Monitor intake and output ratios and daily
weights. Observe patient for peripheral ede-
ma, steady weight gain, rales/crackles, or
dyspnea. Notify health care professional if
these occur.

o Children should have periodic evaluations of
growth.

o Cerebral Edema: Assess patient for changes
in level of consciousness and headache dur-
ing therapy.

o Budesonide: Assess signs of Crohn’s disease
(diarrhea, crampy abdominal pain, fever,
bleeding from rectum) during therapy.

o Lab Test Considerations: Monitor serum
electrolytes and glucose. May cause hypergly-
cemia, especially in persons with diabetes.
May cause hypokalemia. Patients on pro-
longed therapy should routinely have CBC, se-
rum electrolytes, and serum and urine glu-
cose evaluated. May |, WBCs. May cause
hyperglycemia, especially in persons with di-
abetes. May |, serum potassium and calcium
and T serum sodium concentrations.
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o Guaiac-test stools. Promptly report presence
of guaiac-positive stools.

e May I serum cholesterol and lipid values.
May | uptake of thyroid *Ior ¥'L.

Suppress reactions to allergy skin tests.

Periodic adrenal function tests may be or-

dered to assess degree of hypothalamic-pitu-

itary-adrenal axis suppression in systemic
and chronic topical therapy. Dexamethasone

Suppression Test To diagnose Cushing’s syn-

drome: Obtain baseline cortisol level, admin-

ister dexamethasone at 11 PM and obtain cor-
tisol levels at 8 AM the next day. Normal
responseisa | cortisol level.

o Alternative method: Obtain baseline 24-hr
urine for 17-hydroxycorticosteroid (OHCS)
concentrations, then begin 48-hr administra-
tion of dexamethasone. Second 24-hr urine
for 17-OHCS is obtained after 24 hr of dexa-
methasone.

Potential Nursing Diagnoses
Risk for infection (Side Effects)
Disturbed body image (Side Effects)

Implementation

o Do not confuse prednisone with methylpred-
nisolone or primidone. Do not confuse hy-
drocortisone with hydrocodone.

o Ifdoseis ordered daily or every other day,
administer in the morning to coincide with
the body’s normal secretion of cortisol.

o Periods of stress, such as surgery, may re-
quire supplemental systemic corticosteroids.

o Patients with mild to moderate Crohn’s dis-
ease may be switched from oral prednisolone
without adrenal insufficiency by gradually de-
creasing prednisolone doses and adding bu-
desonide.

o PO: Administer with meals to minimize GI ir-

ritation.

Tablets may be crushed and administered

with food or fluids for patients with difficulty

swallowing. Capsules should be swallowed
whole; do not crush, break, or chew.

o Use calibrated measuring device to ensure

accurate dose of liquid forms.

Avoid consumption of grapefruit juice during

therapy with budesonide or methylpredni-

solone.

IM, Subcut: Shake suspension well before

drawing up. IM doses should not be adminis-

tered when rapid effect is desirable. Do not

dilute with other solution or admix. Do not
administer suspensions IV.

Dexamethasone Sodium Phosphate

IV Administration
o Direct IV: Diluent: May be given undiluted.

Concentration: 410 mg/ml. Rate:

Administer over 1-4 min if dose is <10 mg.
o Intermittent Infusion: Diluent: High-
dose therapy should be added to D5W or
0.9% NaCl solution. Solution should be clear
and colorless to light yellow; use diluted solu-
tion within 24 hr. Concentration: Up to 10
mg/ml. Rate: Administer infusions over 15—
30 min.
Syringe Compatibility: granisetron, meto-
clopramide, palonosetron, ranitidine, sufen-
tanil.
o Syringe Incompatibility: doxapram, glyco-
pyrrolate, pantoprazole.
Y-Site Compatibility: acyclovir, allopuri-
nol, amifostine, amikacin, amphotericin B
cholesteryl, amsacrine, aztreonam, bivaliru-
din, cefepime, cisatracurium, cisplatin, cla-
dribine, cyclophosphamide, cytarabine, dex-
medetomidine, docetaxel, doxorubicin,
doxorubicin liposome, etoposide phosphate,
famotidine, fentanyl, filgrastim, fluconazole,
fludarabine, foscarnet, gallium nitrate, gati-
floxacin, gemcitabine, granisetron, heparin,
hydromorphone, lansoprazole, levofloxacin,
linezolid, lorazepam, melphalan, meperi-
dine, meropenem, methadone, milrinone,
morphine, ondansetron, oxaliplatin, paclitax-
el, pemetrexed, piperacillin/tazobactam, po-
tassium, propofol, remifentanil, sargramos-
tim, sodium bicarbonate, sufentanil,
tacrolimus, teniposide, theophylline, thiote-
pa, vinorelbine, vitamin B complex with C, zi-
dovudine.
Y-Site Incompatibility: ciprofloxacin, fen-
oldopam, idarubicin, midazolam, topotecan.
Additive Compatibility: aminophylline,
bleomycin, cimetidine, floxacillin, furosem-
ide, granisetron, lidocaine, meropenem, naf-
cillin, palonosetron, ranitidine.
Additive Incompatibility: daunorubicin,
metaraminol, vancomycin.

Hydrocortisone Sodium Succinate
IV Administration

o DirectIV: Diluent: Reconstitute with pro-
vided solution (i.e., Act-O-Vials) or 2 ml of

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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bacteriostatic water or saline for injection.
Concentration: 50 mg/ml. Rate: Adminis-
ter each 100 mg over at least 30 sec. Doses
500 mg and larger should be infused over at
least 10 min.

Intermittent/Continuous Infusion: Dil-
uent: May be added to 50-1000 ml of D5W,
0.9% NaCl, or D5/0.9% NacCl. Diluted solu-
tions should be used within 24 hr. Concen-
tration: 1-5 mg/ml. Concentrations of up to
60 mg/ml have been used in fluid restricted
adults. Rate: Administer over 20—30 min or
at prescribed rate.

Syringe Compatibility: thiopental.
Syringe Incompatibility: pantoprazole.
Y-Site Compatibility: acyclovir, allopuri-
nol, amifostine, aminophylline, amphotericin
B cholesteryl sulfate, ampicillin, amsacrine,
argatroban, atracurium, atropine, aztreo-
nam, bivalirudin, calcium gluconate, cefep-
ime, chlordiazepoxide, chlorpromazine, cis-
atracurium, cladribine, cyanocobalamin,
cytarabine, digoxin, diphenhydramine, doce-
taxel, dopamine, doxorubicin liposome, dro-
peridol, edrophonium, enalaprilat, epineph-
rine, esmolol, conjugated estrogens,
ethacrynate, etoposide, famotidine, fenoldo-
pam, fentanyl, filgrastim, fludarabine, fluo-
rouracil, foscarnet, furosemide, gallium ni-
trate, gatifloxacin, gemcitabine, granisetron,
heparin, hydralazine, inamrinone, insulin,
isoproterenol, kanamycin, lidocaine, linezo-
lid, lorazepam, magnesium sulfate, melpha-
lan, meperidine, methoxamine, methylergo-
novine, morphine, neostigmine, nicardipine,
norepinephrine, ondansetron, oxacillin, oxa-
liplatin, oxytocin, paclitaxel, pancuronium,
penicillin G potassium, pentazocine, phytona-
dione, piperacillin/tazobactam, procain-
amide, prochlorperazine edisylate, propofol,
propranolol, pyridostigmine, remifentanil,
scopolamine, sodium bicarbonate, succinyl-
choline, tacrolimus, teniposide, theophylline,
thiotepa, trimethobenzamide, vecuronium,
vinorelbine.

Y-Site Incompatibility: ciprofloxacin, di-
azepam, idarubicin, lansoprazole, midaz-
olam, phenytoin, sargramostim.

Additive Compatibility: amikacin, amino-
phylline, amphotericin B, calcium chloride,
calcium gluconate, daunorubicin, diphenhy-
dramine, lidocaine, magnesium sulfate, mito-
mycin, mitoxantrone, potassium chloride, vi-
tamin B complex with C.

Additive Incompatibility: bleomycin.

Methylprednisolone Sodium Succinate

IV Administration

Direct IV: Diluent: Reconstitute with pro-
vided solution (Act-O-Vials, Univials, ADD-
Vantage vials) or 2 ml of bacteriostatic water
(with benzyl alcohol) for injection. Use pre-
servative-free diluent for use in neonates. Ac-
etate injection is not for IV use. Concentra-
tion: Maximum concentration 125 mg/ml.
Rate: Low dose (<1.8 mg/kg or <125 mg/
dose): May be administered direct IV push
over 1 to several minutes. Moderate dose (>2
mg/kg or 250 mg/dose): give over 15—30
min. High dose (15 mg/kg or >500 mg/
dose): give over 30 min. Doses >15 mg/kg or
>1 g give over 1 hour.
Intermittent/Continuous Infusion: Dil-
uent: May be diluted further in D5W, 0.9%
NaCl, or D5/0.9% NaCl and administered as
intermittent or continuous infusion at the
prescribed rate. Concentration: Maximum
concentration 2.5 mg/ml. Solution may form
ahaze upon dilution.

Syringe Compatibility: granisetron, meto-
clopramide.

Syringe Incompatibility: pantoprazole.
Y-Site Compatibility: acyclovir, amifostine,
amiodarone, amphotericin B cholesteryl sul-
fate, aztreonam, bivalirudin, cefepime, cefta-
zidime, cisplatin, cladribine, cyclophospha-
mide, cytarabine, dexmedetomidine,
dopamine, doxorubicin, doxorubicin lipo-
some, enalaprilat, famotidine, fludarabine,
gatifloxacin, granisetron, heparin, inamri-
none, linezolid, melphalan, meperidine,
methotrexate, metronidazole, midazolam,
milrinone, morphine, nicardipine, oxalipla-
tin, pemetrexed, piperacillin/tazobactam,
remifentanil, sodium bicarbonate, tacroli-
mus, teniposide, theophylline, thiotepa, topo-
tecan.

Y-Site Incompatibility: allopurinol, am-
sacrine, ciprofloxacin, docetaxel, etoposide,
fenoldopam, filgrastim, gemcitabine, lanso-
prazole, ondansetron, paclitaxel, propofol,
sargramostim, vinorelbine.

Additive Compatibility: cimetidine, grani-
setron, heparin, ranitidine, theophylline.

Patient/Family Teaching

Instruct patient on correct technique of medi-
cation administration. Advise patient to take
medication as directed. Take missed doses as
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soon as remembered unless almost time for o 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.

sufficiency (anorexia, nausea, weakness, fa- n

o Management of symptoms in adrenal insuffi-

tigue, dyspnea, hypotension, hypoglycemia). dency

If these signs appear, notify health care pro-
fessional immediately. This can be life threat- o Improvement of symptoms/sequelae of

ening. Crohn’s disease (decreased frequency of lig-
o 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

infections immediately. CORTICOSTEROIDS
o Prelone syrup should not be refrigerated, Pe- (TOPICAL/LOCAL)

diapred solution may be refrigerated, alclometasone

Orapred solution should be refrigerated. (al-kloe-met-a-sone)
o Caution patient to avoid vaccinations without Aclovate

first consulting health care professional.

o Review side effects with patient. Instruct pa- amcinonide (am-sin-oh-nide)

tient to inform health care professional Cyclocort

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 wBetacort, «Betaderm, Beta-Val,
pain, bruising, nonhealing sores, visual dis- +Betnovate, «Celestoderm, Der-
turbances, or behavior changes. mabet, Diprolene, «Ectosone,

e Advise patient to notify health care profes- Luxiq, «Metaderm, «Novobetam-
sional of medication regimen before treat- et, «Prevex, «Topilene, «Topi-
ment or surgery. sone, Valnac

o Discuss possible effects on body image. Ex- clobetasol (kloe-bay-ta-sol)
plore coping mechanisms. Clobex, Cormax, «Dermovate,

o Instruct patient to inform health care profes- Embeline. Embeline E. Olux. Olux-
sional if symptoms of underlying disease re- E, Temovéte, Temovafe E ’
turn or worsen.

o Advise patient to carry identification describ- clocortolone (kloe-kor-toe-lone)
ing disease process and medication regimen Cloderm
in the event of emergency in which patient desonide (des-oh-nide)
cannot relate medical history. Desonate, DesOwen, Verdeso

o Explain need for continued medical follow-
up to assess effectiveness and possible side
effects of medication. Periodic lab tests and
eye exams may be needed.

desoximetasone
(dess-ox-i-met-a-sone)
Topicort, Topicort-LP

e Long-term Therapy: Encourage patient to diflorasone (dye-flor-a-sone)

eat a diet high in protein, calcium, and potas- Psorcon

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,
Evaluation/Desired Outcomes «Fluolar, «Fluonide, FS Sham-
o Decrease in presenting symptoms with mini- poo, Synalar, «Synamol

mal systemic side effects.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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fluocinonide
(floo-oh-sin-oh-nide)
+Lidemol, Lidex, Lidex-E, %Ly-
derm, «Topsyn, Vanos

flurandrenolide
(flure-an-dren-oh-lide)
Cordran, Cordran-SP, «Drenison

fluticasone (floo-tik-a-sone)
Cutivate

halcinonide (hal-sin-oh-nide)
Halog

halobetasol (hal-oh-bay-ta-sol)
Ultravate

hydrocortisone
(hye-droe-kor-ti-sone)

Acticort, Aeroseb-HC, Ala-Cort,
Ala-Scalp, Alphaderm, Anusol HC,
Bactine, +Barriere-HC, Calde-
CORT Anti-ltch, Carmol HC, Ceta-
cort, «Cortacet, Cortaid, +Cor-
tate, Cort-Dome, wCortef
Feminine ltch, Corticaine, «Corti-
creme, Cortifair, Cortifoam, Corti-
zone, Dermacort, DermiCort,
Dermtex HC, «Emo-Cort, Foille-
Cort, Gynecort, Hemril-HC, Hi-
Cor, Hycort, «Hyderm, Hydro-
Tex, Hytone, LactiCare-HC,
Lanacort9-1-1, Lemoderm, Lo-
coid, «Novohydrocort, Nutracort,
Orabase-HCA, Pandel, Penecort,
Pharma-Cort, Prevex HC, Procto-
cort, Rhulicort, Synacort, Texa-
cort, «Unicort, Westcort

mometasone (moe-met-a-sone)
«Elocom, Elocon

prednicarbate (pred-ni-kar-bate)
Dermatop

triamcinolone
(trye-am-sin-oh-lone)

Kenalog, «Triaderm, «Trianide,
Triderm

Classification
Therapeutic: corticosteroids
Pharmacologic: corticosteroids (topical)

Pregnancy Category C

Indications

Management of inflammation and pruritis asso-
ciated with various allergic/immunologic skin
problems.

Action

Suppress normal immune response and inflam-
mation. Therapeutic Effects: Suppression of
dermatologic inflammation and immune pro-
cesses.

Pharmacokinetics

Absorption: Minimal. Prolonged use on large
surface areas, application of large amounts, or
use of occlusive dressings may T systemic ab-
sorption.

Distribution: Remain primarily at site of
action.

Metabolism and Excretion: Usually metabo-
lized in skin; some have been modified to resist
local metabolism and have a prolonged local
effect.

Half-life: Betamethasone—3-5 hr (plasma),
3654 hr (tissue). Dexamethasone—3—4.5
hr (plasma), 36—54 hr (tissue) . Hydrocorti-
sone—1.5-2 hr (plasma), 8—12 hr (tissue).
Triamcinolone—2—>5 hr (plasma), 18-36
hr (tissue).

TIME/ACTION PROFILE (response depends
on condition being treated)

ROUTE ONSET PEAK DURATION

Topical min—hrs hrs—days hrs—days

Contraindications/Precautions
Contraindicated in: Hypersensitivity or
known intolerance to corticosteroids or com-
ponents of vehicles (ointment or cream base,
preservative, alcohol); Untreated bacterial or vi-
ral infections.

Use Cautiously in: Hepatic dysfunction; Dia-
betes mellitus, cataracts, glaucoma, or tubercu-
losis (use of large amounts of high-potency
agents may worsen condition) ; Patients with
pre-existing skin atrophy; OB, Lactation: Chron-
ic use at high dosages may result in adrenal sup-
pression in mother and growth suppression in
children; Pedi: Children may be more suscepti-
ble to adrenal and growth suppression. Clobeta-
sol not recommended for children <12 yr; de-
soximetasone not recommended for children
<10yr.

Adverse Reactions/Side Effects
Derm: allergic contact dermatitis, atrophy,
burning, dryness, edema, folliculitis, hypersen-
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sitivity reactions, hypertrichosis, hypopigmenta-
tion, irritation, maceration, miliaria, perioral
dermatitis, secondary infection, striae. Misc:
adrenal suppression (increased dose, long-
term therapy).

Interactions

Drug-Drug: None significant.

Route/Dosage

Topical (Adults and Children): 1-4 times
daily (depends on product, preparation, and
condition being treated).

Rect (Adults): hydrocortisone Refention ene-
ma—100 mg nightly for 21 days or until remis-
sion occurs; aerosol foam—90 mg 1-2 times/
day for 2—3 wk; then adjusted.

Availability

Alclometasone
Cream: 0.05%. Ointment: 0.05%.

Amcinonide
Cream: 0.1%. Lotion: 0.1%. Ointment: 0.1%.

Betamethasone

Cream: 0.05%, 0.1%. Gel: 0.05%. Lotion:
0.05%, 0.1%. Ointment: 0.05%, 0.1%. Aero-
sol Foam: 0.12%. In combination with:
clotrimazole (Lotrisone), calcipotriene (Taclo-
nex); see Appendix B.

Clobetasol

Cream: 0.05%. Emollient cream: 0.05%.
Gel: 0.05%. Ointment: 0.05%. Foam: 0.05%.
Lotion: 0.05%. Scalp solution: 0.05%.
Shampoo: 0.05%. Spray: 0.05%.

Clocortolone
Cream: 0.1%.

Desonide
Cream: 0.05%. Foam: 0.05%. Gel: 0.05%.
Ointment: 0.05%. Lotion: 0.05%.

Desoximetasone

Cream: 0.05%, 0.25%. Gel: 0.05%. Ointment:

0.25%.

Diflorasone
Cream: 0.05%. Ointment: 0.05%.

Fluocinolone

Cream: 0.01%, 0.025%. Ointment: 0.025%.
Solution: 0.01%. Shampoo: 0.01%. Oil:
0.01%.

Fluocinonide
Cream: 0.05%, 0.1%. Gel: 0.05%. Ointment:
0.05%. Solution: 0.05%.

Flurandrenolide
Cream: 0.025%, 0.05%. Ointment: 0.025%,
0.05%. Lotion: 0.05%. Tape: 4 mcg/m’.

Fluticasone
Cream: 0.05%. Lotion: 0.05%. Ointment:
0.005%.

Halcinonide
Cream: 0.1%. Ointment: 0.1%. Solution:
0.1%.

Halobetasol
Cream: 0.05%. Ointment: 0.05%.

Hydrocortisone

Cream: 0.1%, 0.2%, 0.5%R% 0TC 1 9Rs, 01C
2.5%. Gel: 19%® OTC_ Qintment: 0.1%, 0.2%,
0.5%R 01C 194Rx, 01C 2 59 Y otion: 1%Rs OIC,
2.5%. Solution: 1%, 2.5%. Spray: 0.5%"% 0TC,
1%® 0TC, Rectal suspension: 100 mg/60 ml.
Rectal cream: 1%. Rectal aerosol: 10%.

Mometasone
Cream: 0.1%. Ointment: 0.1%. Lotion: 0.1%.

Prednicarbate
Cream: 0.1%.

Triamcinolone

Cream: 0.025%, 0.1%, 0.5%. Ointment:
0.025%, 0.1%, 0.5%. Lotion: 0.025%, 0.1%.
Spray: 0.2 mg/2-sec spray. In combination
with: acetic acid, antifungals, anti-infectives,
antihistamines, urea, and benzoyl peroxide in
various otic and topical preparations. See Ap-
pendix B.

NURSING IMPLICATIONS

Assessment

o Assess affected skin before and daily during
therapy. Note degree of inflammation and
pruritus. Notify physician or other health care
professional if symptoms of infection (in-
creased pain, erythema, purulent exudate)
develop.

o Lab Test Considerations: Adrenal func-
tion tests may be ordered to assess degree of
hypothalamic-pituitary-adrenal (HPA) axis
suppression in long-term topical therapy.
Children and patients with dose applied to a
large area, using an occlusive dressing, or us-
ing high-potency products, are at highest risk
for HPA suppression.

e Maycause | serum and urine glucose con-
centrations if significant absorption occurs.

W = Canadian drug name.
*CAPITALS indicates life-threatening; underlines indicate most frequent.
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Potential Nursing Diagnoses
Risk for impaired skin integrity (Indications)
Risk for infection (Side Effects)

Implementation

o Choice of vehicle depends on site and type of
lesion. Ointments are more occlusive and
preferred for dry, scaly lesions. Creams
should be used on oozing or intertriginous
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
ointments. Gels, aerosols, lotions, and solu-
tions are useful in hairy areas.

o Topical: Apply ointments, creams, or gels
sparingly as a thin film to c