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General Dilution Chart (Gm to mg)
Amount of Drug Amount of Diluent
Required in Grams | 1,000 mL | 500 mL | 250 mL | 125mL | 100 mL 50 mL 25 mL
mg/mL mg/mL | mg/mL [ mg/mL | mg/mL [ mgmL | mg/mL
20 Gm 20 40 80 160 200 400 800
19 Gm 19 38 76 152 190 380 760
18 Gm 18 36 72 144 180 360 720
17 Gm 17 34 68 136 170 340 680
16 Gm 16 32 64 128 160 320 640
15 Gm 15 30 60 120 150 300 600
14 Gm 14 28 56 112 140 280 560
13 Gm 13 26 52 104 130 260 520
12 Gm 12 24 48 96 120 240 480
11 Gm 11 22 44 88 110 220 440
10 Gm 10 20 40 80 100 200 400
9 Gm 9 18 36 72 90 180 360
8 Gm 8 16 32 64 80 160 320
7 Gm 7 14 28 56 70 140 280
6 Gm 6 12 24 48 60 120 240
5Gm 5 10 20 40 50 100 200
4.5 Gm 4.5 9 18 36 45 90 180
4 Gm 4 8 16 32 40 80 160
3.5Gm 35 7 14 28 35 70 140
3 Gm 3 6 12 24 30 60 120
2.5 Gm 2.5 5 10 20 25 50 100
2 Gm 2 4 8 16 20 40 80
1.5 Gm 1.5 3 6 12 15 30 60
1 Gm 1 2 4 8 10 20 40
0.5 Gm 0.5 1 2 5 10 20
0.25 Gm 0.25 0.5 1 2.5 5 10
To use chart:
1. Find mg/mL desired, track to amount of diluent desired and amount of drug in Grams
required.
2. Find amount of drug in Grams required, track to diluent desired and/or mg/mL
desired.
3. Find amount of diluent required, track to amount of drug in Grams and/or mg/mL
desired.

Formula: Substitute any number for X

X Grams diluted in 1,000 mL = X mg/mL (1 Gram in 1,000 mL = 1 mg/mL)
X Grams diluted in 500 mL = 2 X mg/mL (1 Gram in 500 mL = 2 mg/mL)
X Grams diluted in 250 mL = 4 X mg/mL (1 Gram in 250 mL = 4 mg/mL)
X Grams diluted in 125 mL = 8 X mg/mL (1 Gram in 125 ml = 8 mg/mL)
X Grams diluted in 100 mL = 10 X mg/mL (1 Gram in 100 mL = 10 mg/mL)
X Grams diluted in 50 mL = 20 X mg/mL (1 Gram in 50 mL = 20 mg/mL)
X Grams diluted in 25 mL = 40 X mg/mL (1 Gram in 25 mL = 40 mg/mL)

Some variation occurs from manufacturer’s overfill or if the drug is in liquid form. If
absolute accuracy is required, these variations can be avoided by withdrawing an amount
in mL from the diluent equal to manufacturer’s overfill and/or an amount equal to the
amount in mL of the drug. Consult the pharmacist for specific information on manufac-
turer’s overfill of infusion fluids used in your facility.



General Dilution Chart (mg to mcg)
Amount of Drug Amount of Diluent
Required in Grams | 1,000 mL | 500 mL | 250 mL | 125mL | 100 mL 50 mL 25 mL
meg/mL | meg/mL | meg/mL | meg/mL | meg/mL | meg/mL | meg/mL
20 mg 20 40 80 160 200 400 800
19 mg 19 38 76 152 190 380 760
18 mg 18 36 72 144 180 360 720
17 mg 17 34 68 136 170 340 680
16 mg 16 32 64 128 160 320 640
15 mg 15 30 60 120 150 300 600
14 mg 14 28 56 112 140 280 560
13 mg 13 26 52 104 130 260 520
12 mg 12 24 48 96 120 240 480
11 mg 11 22 44 88 110 220 440
10 mg 10 20 40 80 100 200 400
9 mg 9 18 36 72 90 180 360
8 mg 8 16 32 64 80 160 320
7 mg 7 14 28 56 70 140 280
6 mg 6 12 24 48 60 120 240
5 mg 5 10 20 40 50 100 200
4.5 mg 4.5 9 18 36 45 90 180
4 mg 4 8 16 32 40 80 160
3.5mg 35 7 14 28 35 70 140
3 mg 3 6 12 24 30 60 120
2.5 mg 2.5 5 10 20 25 50 100
2 mg 2 4 8 16 20 40 80
1.5 mg 1.5 3 6 12 15 30 60
1 mg 1 2 4 8 10 20 40
0.5 mg 0.5 1 2 5 10 20
0.25 mg 0.25 0.5 1 2 2.5 5 10
To use chart:

1. Find mcg/mL desired, track to amount of diluent desired and amount of drug in mg
required.

2. Find amount of drug in mg required, track to diluent desired and/or mcg/mL desired.

3. Find amount of diluent required, track to amount of drug in mg and/or mcg/mL desired.

Formula: Substitute any number for X

X mg diluted in 1,000 mL = X mcg/mL (1 mg in 1,000 mL = 1 mcg/mL)
X mg diluted in 500 mL = 2 X mcg/mL (1 mg in 500 mL = 2 mcg/mL)
X mg diluted in 250 mL = 4 X mcg/mL (1 mg in 250 mL = 4 mcg/mL)
X mg diluted in 125 mL = 8 X mcg/mL (1 mg in 125 ml = 8 mcg/mL)
X mg diluted in 100 mL = 10 X mcg/mL (1 mg in 100 mL = 10 mcg/mL)
X mg diluted in 50 mL = 20 X mcg/mL (1 mg in 50 mL = 20 mcg/mL)
X mg diluted in 25 mL = 40 X mcg/mL (1 mg in 25 mL = 40 mcg/mL)

Some variation occurs from manufacturer’s overfill or if the drug is in liquid form. If
absolute accuracy is required, these variations can be avoided by withdrawing an amount
in mL from the diluent equal to manufacturer’s overfill and/or an amount equal to the
amount in mL of the drug. Consult the pharmacist for specific information on manufac-
turer’s overfill of infusion fluids used in your facility.
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HOW TO USE THIS BOOK

STEP 1

Refer to the index at the back of the book. You can find any drug by any name in less than
5 seconds. All drugs are cross-indexed by generic and all known trade names. The index
is easily distinguished by a printed blue bar at the edge of the pages. Drugs are also in-
dexed by pharmacologic action. With one turn of the page, all drugs included in the text
with similar pharmacologic actions and their page numbers are available to you. Every-
thing is strictly alphabetized; you will never be required to refer to additional pages to
locate a drug.

STEP 2

Turn to the single page number given after the name of the drug. All information about
the drug is included as continuous reading. You will rarely be required to turn to another
section of the book to be completely informed. Specific breakdowns of each drug (Usual
Dose, Pediatric Dose, Dose Adjustments, Dilution, Compatibility, Rate of Administra-
tion, Actions, Indications and Uses, Precautions, Contraindications, Drug/Lab Interac-
tions, Side Effects, and Antidote) are consistent in format and printed in boldface type.
Subheadings under these categories are in boldface. Scan quickly for a Usual Dose
check, Dose Adjustment, Drug/Lab Interaction, Side Effect, or Antidote or carefully read
all included information. The choice is yours. A quick scan will take 5 to 10 seconds.
Even the most complicated drugs will take less than 2 minutes to read completely. Read
each monograph carefully and completely before administering a drug to a specific pa-
tient for the first time and review it any time a new drug is added to the patient’s drug
profile.

That’s it! A fast, complete, and accurate reference for anyone administering intravenous
medications. The spiral binding is specifically designed to lie flat, leaving your hands
free to secure needed supplies, prepare your medication, or even ventilate a patient while
you read the needed information.

Develop the “look it up” habit. Clear, concise language and simplicity of form con-
tribute to quick, easy use of this handbook. Before your first use, read the preface; it
contains lots of helpful information.

Check out the Intravenous Medications website for monographs no longer included in
this text and for other useful IV medication information:

http://evolve.elsevier.com/IVMeds
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PREFACE

This Year 2014 edition marks the forty-first year of publication of Intravenous
Medications.

In this thirtieth edition, a total of 8 new drugs approved by the FDA for intravenous use have
been incorporated. These new drugs are presented in individual monographs and include
ado-trastuzumab emtansine (Kadcyla) for the treatment of patients with HER2-positive
breast cancer; carfilzomib (Kyprolis) for the treatment of multiple myeloma; 6% hy-
droxyethyl starch 130/0.4 in sodium chloride (Voluven), a plasma volume substitute;
pertuzumab (Perjeta) for the treatment of late-stage breast cancer; pooled plasma, human
(Octaplas) for the replacement of multiple coagulation factors; raxibacumab (ABthrax)
for the treatment of anthrax; and ziv-aflibercept (Zaltrap) for the treatment of metastatic
colon cancer. Prothrombin complex concentrate, human (Kcentra) for the urgent reversal
of acquired coagulation factor deficiency induced by vitamin K antagonists has recently
been approved by the FDA and can be found in Appendix E.

Many new uses have been approved for established drugs, and numerous safety issues
have been identified by the FDA. All of these changes are incorporated so our readers
have the most current information available. All Compatibilities in this edition have been
updated.

We continually strive to make information in this handbook informative and easier to
access. We continue to identify drugs with a Black Box Warning in the main heading of
the monograph. In addition, Black Box Warning statements are shaded in light gray and a differ-
ent typeface is used for instant identification wherever they appear in the text. Blue-
screened text emphasizes a special circumstance not covered by a Black Box Warning.
The FDA is now identifying Limitations of Use of drugs under Indications. Previously this
information has been placed in Precautions.

In the past, we have incorporated the Common Toxicity Criteria (CTC) provided by
the U.S. Department of Health and Human Services, the National Institutes of Health,
and the National Cancer Institute. This listing has been expanded and updated by these
organizations and is too expansive to be included in an appendix. Web access to this
material is available at www.cancer.gov. Search for CTCAE (Common Terminology Cri-
teria for Adverse Events Version 4.0). Printed copies are available free of charge; call
1-800-4-CANCER (1-800-422-6237).

We are all aware that The Joint Commission and the Institute for Safe Medication Practices
(ISMP) have strongly emphasized various ways to reduce errors in drug ordering and ad-
ministration. One of their suggestions is to refer to a drug by both its generic and its trade
name. Intravenous Medications is the only reference that has consistently used both names
since its first publication. They also recommend that symbols (e.g., <, >, =, =,) be
spelled out. Although we have always spelled out most of them, they are now all spelled out.
The only exception is in charts, where there isn’t room for the spelled out version. The symbols
are included in the Key to Abbreviations (p. xxi) if you need a refresher. Some of the other
ways we assist in safe administration is to spell out the word units; we use Gm instead of
gm so it is not confused with mg, use mcg instead of g, and drop all trailing Os (as in
1.0) to prevent overdoses. The Joint Commission, ISMP, the American Pharmaceutical Asso-
ciation, and several other organizations have identified “High-Alert Medications” (a list of medi-
cations with the highest risk of injury when misused). The websites of these organizations
contain considerable information and identify common risk factors and suggested strate-
gies. From the authors’ viewpoint, all drugs given by the IV route should be considered high-
alert medications. They have an immediate effect, are irretrievable, and can cause life-
threatening side effects with incorrect usage.

We join The Joint Commission in urging you to pay special attention to how tubes and
catheters are connected to patients. The Joint Commission challenges the manufacturers of
these devices to redesign them in ways that will make dangerous misconnection much

xi
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PREFACE

less possible. Look up The Joint Commission suggestions. A preventive measure not
mentioned by The Joint Commission is the simple practice of labeling every line at the point
of entry into the patient. This should be done whenever more than a single piece of tubing
(IV or other) is connected to a patient. Multiple-lumen catheters, 3-way stopcocks, chest
tubes, nasogastric tubes, and any other tubing entering the patient should be labeled with
its contents or use at the connection closest to the patient. In today’s health care settings,
patients frequently have multiple tubes inserted into their bodies. Correct labeling takes
only a few seconds at the time of insertion and saves many moments of precious time
every time the line needs to be accessed. Misconnection errors may be fatal; establish all
of these suggestions as a standard of practice, and misconnection errors will be avoided.

Elsevier has an electronic version of Intravenous Medications for personal digital assistants
(PDAs). This “handheld” electronic version is a convenient and portable supplement to the
book. In addition, all drugs presently on the Evolve IV Meds website (http://evolve.
elsevier.com/IVMeds) for Intravenous Medications (because of space limitations for the
print version) are incorporated in this electronic version. Although the handheld version
is easy to carry, keep in mind that only a few lines of text are available at any one time.
It is the user’s responsibility to be familiar with the complete monograph and all aspects
of each drug before administration.

Health care today is an intense environment. The speed of change is overwhelming, but
the authors and publisher of Intravenous Medications have a commitment to provide all
health care professionals who have the responsibility to administer IV medications with
annual editions that incorporate complete, accurate, and current information in a clear,
concise, accessible, and reliable tool. FDA websites are monitored throughout the year
and provide many important updates, such as dose changes, new pediatric doses, addi-
tional disease-specific doses, refinements in dosing applications, new indications, new
drug interactions, additional precautions, updates on post-marketing side effects, and
new information on antidotes. Most drugs currently approved for intravenous use are
included. Exceptions are opaque dyes used in radiology, some general anesthetics used
only in the OR, and a few rarely used drugs. To stay within the confines of the spiral
binding, selected diagnostic agents, muscle relaxants intended for use only in the OR,
and several other rarely used drugs have been moved to the Evolve IV Meds website:
http://evolve.elsevier.com/IVMeds. (See p. ii for a listing.) Helpful charts for dilution and/or
rate of administration are incorporated in selected monographs. A General Dilution Chart
to simplify calculations is found on the inside front cover. Front matter material provides
a Key to Abbreviations and Important IV Therapy Facts.

Intravenous Medications is designed for use in critical care areas, at the nursing sta-
tion, in the office, in public health and home care settings, and by students and the armed
services. Pertinent information can be found in a few seconds. Take advantage of its
availability and quickly review every intravenous medication before administration.

The nurse is frequently placed in a variety of difficult situations. While the physician
verbally requests or writes an order, the nurse must evaluate it for appropriateness, pre-
pare it, administer it, and observe the effects. Intravenous drugs are instantly absorbed
into the bloodstream, leading, it is hoped, to a prompt therapeutic action, but the risk of
an inappropriate reaction is a constant threat that can easily become a frightening reality.
It will be the nurse who must initiate emergency measures should adverse effects occur.
This is an awesome responsibility.

If, after reviewing the information in Intravenous Medications, you have any ques-
tions about any order you are given, clarify it with the physician, consult the pharmacist,
or consult your supervisor. The circumstances will determine whom you will approach
first. If the physician thinks it is imperative to carry out an order even though you have
unanswered questions, never hesitate to request that the physician administer the drug,
drug combination, or dose himself or herself. In this era of constant change, the physician
should be very willing to supply you, your supervisor, and/or the pharmacist with current
studies documenting the validity and appropriateness of orders.


http://evolve.elsevier.com/IVMeds
http://evolve.elsevier.com/IVMeds

PREFACE xiii

All information presented in this handbook is pertinent only to the intravenous use of
the drug and not necessarily to intramuscular, subcutaneous, oral, or other means of ad-
ministration.

Our sincere appreciation is extended to Meghan McElwain, Gregory Nazareno, Kim
Huber, and Merrilee Newton for their ongoing participation in our efforts to bring you
current, accurate, and relevant information; and to Lee Henderson, Rae Robertson,
Deborah L. Vogel, Jodi M. Willard, and Jessica Williams at Elsevier and Joe Rekart at
Graphic World, who are the editors, production staff, and design staff that make the
publishing of Intravenous Medications happen each year. A special thank you to Betty’s
granddaughter Meghan McElwain Ortega, RN, BSN. She has provided much-appreciated
help with the research needed to complete this edition and continues to be introduced to
the process of preparing updated editions.

We also wish to thank you, the users of this reference. By seeking out this informa-
tion, you serve your patients’ needs and contribute to the safe administration of IV meds.
We will continue to strive to earn your trust and confidence as we look forward together
to an exciting future for health care.
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FORMAT AND CONTENT OF INTRAVENOUS MEDICATIONS

Designed to facilitate quick reference, each entry begins with the generic name of the drug
in boldface type. Drugs with a Black Box Warning are identified with a symbol in the main
heading. Phonetic pronunciations appear just below the generic name. Drug categories fol-
low. The primary category may be followed by additional ones representing the multiple
uses of a drug. Associated trade names are under the generic name. Boldface type and al-
phabetical order enable the reader to verify correct drug names easily. The use of a Cana-
dian maple leaf symbol (W) after a trade name indicates availability in Canada only. The
pH is listed in the lower right-hand corner of the title section. While this information is not
consistently available, it is provided whenever possible. It represents the pH of the undi-
luted drug, the drug after reconstitution, or the drug after dilution for administration.
Headings within drug monographs are as follows:
Usual Dose: Doses recommended are the usual range for adults unless specifically stated
otherwise. This information is presented first to enable the nurse to verify that the physi-
cian order is within acceptable parameters while checking the order and before prepara-
tion. If there are any questions, much time can be saved in clarifying them. If premedica-
tion is indicated, it will be noted here.
Pediatric Dose: Pediatric doses are specifically stated if they vary from mg/kg of body
weight or M? dose recommended for adults. Not all drugs are recommended for use in
children. See Maternal/Child for information on safety and effectiveness for use in pedi-
atric patients.
Infant and/or Neonatal Dose: Included if available and distinct from Pediatric Dose. See
Maternal/Child for information on safety and effectiveness for use in pediatric patients,
including infants and neonates.
Dose Adjustments: Any situation that requires increasing or decreasing a dose is men-
tioned here. The range covers adjustments needed for elderly, debilitated, or hepatic or
renal impairment patients; adjustments required by race or gender; or adjustments re-
quired in the presence of other medications or as physical conditions are monitored.
Dilution: Specific directions for dilution are given for all drugs if dilution is necessary or
permissible. Drugs, diluents, and solutions must be appropriate for IV use. Certain
medications may be available in more than one form (e.g., Advantage, Duplex); follow
manufacturer’s directions for reconstitution and stability. The manufacturing and ap-
proval of generics seems to be accelerating. They are usually similar to the trade version
but may differ slightly, so be sure to double check the dose and dilution requirements.
Sadly, extreme cost-consciousness has overtaken the health care system. Nurses are be-
ing requested not to dilute drugs unless specifically required by the manufacturer, in or-
der to save the cost of a needle, a syringe, or a small vial of diluent. Always use your best
judgment and keep the safety of the patient as your priority. Appropriate diluents are
listed. The Solution Compatibility Chart on the inside back cover has been expanded and
updated. Diluents that are not identified in Dilution will be listed in this chart. This is the
only reference that provides calculation examples to simplify dilution and accurate dose
measurement. Charts are available in selected monographs. If recommendations for pe-
diatric dilutions are available, they are listed. In some situations mcg or mg/mL dilutions
partially account for this variation. If there are any doubts, consult with the pharmacist
and/or pediatric specialist. Generic dilution charts for grams to milligrams and milli-
grams to micrograms are featured on the inside front cover and facing page.
Filters: A subheading. Content here includes information included in prescribing in-
formation and information we have requested from manufacturers. Many drugs are
filtered during the manufacturing process. There are numerous variations in recom-
mendations for filtration after the manufacturing process. Filters are single-use one-
way streets and are most effective when used at the last stage of mixing or dilution or
in-line as administered to the patient. Most manufacturers expect that a drug distrib-

xvii



xviii FORMAT AND CONTENT OF INTRAVENOUS MEDICATIONS

uted in an ampule will be filtered to eliminate the possibility of glass being drawn into
a syringe on withdrawal of the drug. This is always a two-needle process. One process
uses a standard needle to withdraw from the ampule; that needle is then replaced with
a needle filter to inject the drug into the diluent. If it will not be added to a diluent,
use the needle filter to withdraw from the ampule and replace it with a new standard
needle to administer. When questioned, many manufacturers suggest following a
specific hospital’s standard, which may recommend that a drug distributed as a pow-
der be filtered either with a needle filter on withdrawal from the vial, after reconstitu-
tion as added to the diluent, or with an in-line filter on delivery to the patient. Some
acknowledge that in selected situations (e.g., open heart surgery) everything is filtered
at some point before delivery to the patient. Although these responses are helpful,
none of them clarify specific information about a drug. For questions, the manufac-
turer’s pharmacist is available.

Storage: A subheading. Content here includes such items as stability, refrigeration

versus room temperature, predilution versus postdilution. Newly approved generics

may have slight differences; check the manufacturer’s recommendations.
COMPATIBILITIES

The focus of this section is compatibility. Any drug not listed as compatible should be consid-

ered incompatible. Incompatibilities are listed only when specifically identified by the manufac-

turer. No third-party incompatibilities are listed.

Some monographs include only general information because that is all that is avail-
able. It may include the manufacturer’s recommendation to administer separately from
other drugs or the potential for reaction with some plastic infusion bags or tubing.
Other monographs include manufacturers’ statements regarding the potential inactivation
or inhibition of one drug on another.

Compatibilities listed by the manufacturer are listed first, followed by compatibilities
listed by another source, which may be divided into additive and Y-site. Any drug not listed
as compatible should be considered incompatible. Drugs are alphabetized by generic name
for ease in locating the drugs with which you are working. To make identification easier,
common trade names accompany generic names, or examples are presented for drug
categories. No other reference consistently provides this helpful information.

Because compatibilities may be influenced by many factors (e.g., temperature, pH,
concentration, time together in solution, a specific order of mixing), it is imperative that
you verify compatibilities with your pharmacist. Knowledge is growing daily in this field, and
your pharmacist should have current information on the pharmacy computer or access to
extensive references. Many compatibility studies have been done by other parties for
both additive and Y-site compatibilities. Almost all are based on specific concentrations,
which may or may not relate to usual doses or recommended concentrations.

Occasionally sources disagree on compatibility. If there is conflicting information
about a compatibility, you will be told that this is not recommended by the manufacturer,
or the individual drugs that may have a conflict will be underlined.

What steps should you consider before administering any drug?
 If the drug you wish to administer is not listed in the Compatibility section, consider it

to be incompatible. To administer, you must turn off the infusing IV (at the stopcock or

with a clamp close to the Y-site), flush the line with a solution compatible to both
drugs (and/or solutions), administer the required drug, and flush the line again before
turning the previously infusing IV back on. If you are unable to discontinue the infu-

sion IV, you must have another IV access (e.g., a multi-lumen catheter, a second, IV

line, or a heparin lock). Some drugs actually require separate tubing.

» If compatibilities are included in the package insert from the manufacturer, it will be
so stated. If the manufacturer lists drugs as compatible by additive or Y-site and
doesn’t list concentrations, this is a good assurance of compatibility. If concentrations
are listed, review the concentrations of both drugs to make sure they are within the
defined parameters.
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 If the drug you wish to administer is listed in the Compatibility section of the access
you wish to use (e.g., additive or Y-site), you must consult with the pharmacist to confirm
any specific conditions that may apply. After your consultation, write the results of your
consultation regarding the specific directions for co-administering drugs on the pa-
tient’s medication record or nursing care plan so others will not need to retrace your
research steps when the medication is to be given again.

*  When combining drugs in a solution (additives), always consider the required rate
adjustments of each drug. Can each drug produce the desired effect at the suggested
rate, or is continuous adjustment necessary for one drug, making the combination
impractical?

* Y-site means that the specific drug in a specific monograph is compatible at its Y-site
with an injection or an infusion containing one of the drugs listed under Y-site. The
reverse Y-site compatibility may not be true.

» Although some drugs may be listed as compatible at the Y-site, some drugs can be
administered at the Y-site only if they are further diluted in compatible solutions and
given as an infusion (e.g., potassium concentrates [e.g., acetates, chlorides, phos-
phates], saline solution in concentrations greater than 0.9% or NS, amino acids, and
dextrose solutions greater than 10% [unless in small amounts such as 50 mL dextrose
50% in insulin-induced hypoglycemia]).

* Because today’s hospital units are very specialized (e.g., cancer care, emergency
room, intensive coronary care, various intensive care units, transplant units, and or-
thopedic units to name just a few), nursing staff in each of these areas most likely
administer similar combinations of drugs to their patients. Take the initiative and re-
search the drug combinations that are most frequently used on your unit. Then consult with
the pharmacist and make your own compatibility chart for additives and Y-site (if applicable).
By creating a chart specific to your unit, you will limit the number of consults re-
quired with the pharmacist to combinations that fall outside of the parameters you
have researched. This approach will save time for every nurse on your unit and will
give each of you the necessary compatibility information to administer the IV drug
combinations specific to your unit.

* The Solution Compatibility Chart on the inside back cover has been expanded and
updated. Diluents that are not identified in Dilution will be listed in this chart.

Rate of Administration: Accepted rates of administration are clearly stated. As a general

rule, a slow rate is preferred. 25-gauge needles aid in giving a small amount of medica-

tion over time. Problems with rapid or slow injection rates are indicated here. Adjusted
rates for infants, children, or the elderly are listed when available. Charts are available in
selected monographs.

Actions: Clear, concise statements outline the origin of each drug, how it affects body

systems, its length of action, and methods of excretion. If a drug crosses the placental

barrier or is secreted in breast milk, it will be mentioned here if that information is
available.

Indications and Uses: Uses recommended by the manufacturer are listed. Limitations of Use

are now being identified by the manufacturer or FDA for some drugs. Unlabeled uses are

stated as such.

Contraindications: Contraindications are those specifically listed by the manufacturer.

Consult with the physician if an ordered drug is contraindicated for the patient. The

physician may have additional historical information that alters the situation or may de-

cide that use of the drug is indicated in a critical situation.

Precautions: The section on precautions covers many areas of information needed before

injecting any drug, including black-box warnings from the prescribing information. Most

Black Box Warnings appear in this Precautions section; however, all actual Black Box

Warning statements are shaded in light gray and a different typeface is used for instant iden-

tification wherever they appear in the text. The range of information in this category

covers all facets not covered under specific headings. Each listing is as important as the
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next. To make it easier for spot checks (after reading the entire monograph), additional
subdivisions are included.

Monitor: A subheading that includes information such as required prerequisites for
drug administration, parameters for evaluation, and patient assessments.
Patient Education: A subheading that addresses only specific, important issues required
for short-term IV use. It is expected that the health professional will always review
the major points in the drug profile with any conscious patient, side effects to expect,
how to cope with them, when to report them, special requirements such as the intake
of extra fluids, and an overall review of what the drug does, why it is needed, and how
long the patient can anticipate receiving it. Patient Medication Guides approved by
the FDA are available for most drugs, and it is recommended that the patient review
the Medication Guide whenever possible before beginning treatment and repeat the
review as indicated.

Maternal/Child: A subheading that addresses FDA pregnancy categories (see Appendix

B for a complete explanation), any known specifics affecting patients capable of con-

ception, safety for use during lactation, safety for use in pediatric patients, and any

special impact on infants and neonates.

Elderly: A subheading that is included whenever specific information impacting this

patient group is available. Always consider age-related organ impairment (e.g., car-

diac, hepatic, renal, insufficient bone marrow reserve), history of previous or con-

comitant disease or drug therapy, and route of excretion when determining dose and

evaluating side effects.
Drug/Lab Interactions: Drug/drug or drug/lab interactions are listed here. To help identify
these interactions more easily, single drugs, drug categories when there are multiple drugs,
and specific tests are in boldface type. If a conflict with the patient’s drug profile is noted,
consult a pharmacist immediately. Increasing or decreasing the effectiveness of a drug
can be a potentially life-threatening situation. Check with the lab first on drug/lab inter-
actions; acceptable alternatives are usually available. After this consultation, notify the
physician if appropriate. To facilitate recognition, common trade names accompany ge-
neric names or examples are presented for drug categories. No other reference consis-
tently provides this helpful information.
Side Effects: In some monographs, the most common side effects may be listed first, fol-
lowed by the most serious side effects. In all monographs, alphabetical order simplifies
confirmation that a patient’s symptom could be associated with specific drug use. Spe-
cific symptoms of overdose are listed where available or distinct from usual doses.

Post-Marketing: Post-marketing side effects reported that have not been previously re-

corded in the prescribing information are listed.

Antidote: Specific antidotes are listed in this section if available. In addition, specific nurs-
ing actions to reverse undesirable side effects are clearly stated—an instant refresher
course for critical situations.

Within a heading there may be references to other sections within an individual mono-
graph (e.g., see Precautions, see Monitor, see Dose Adjustments, see Maternal/Child).
These references indicate additional requirements and should be consulted before admin-
istering the drug.



KEY TO ABBREVIATIONS
< less than D1owW 10% dextrose in water
> more than D5/YaNS 5% dextrose in one-quarter normal
1aNS one-fourth normal saline (0.2%) saline (0.2%)
¥aNS one-third normal saline (0.33%) D5/Ys3NS 5% dextrose in one-third normal
¥2NS one-half normal saline (0.45%) saline (0.33%)
ABGs arterial blood gases D5/Y2NS 5% dextrose in one-half normal saline
ACE angiotensin converting enzyme (0.45%)
ACT activated coagulation time D5LR 5% dextrose in lactated Ringer's
AF atrial fibrillation solution
AIG albumin-to-globulin ratio D5NS 5% dextrose in normal saline
AIDS acquired immunodeficiency syndrome  D5R 5% dextrose in Ringer's solution
ALT (SGPT) alanine aminotransferase D5W 5% dextrose in water
AMI acute myocardial infarction DC discontinued
ANC absolute neutrophil count DEHP Diethylhexylphthalate
aPTT activated partial thromboplastin time DIC disseminated intravascular
ARDS adult respiratory distress syndrome/ coagulation
acute respiratory distress syndrome  dL deciliter(s) (100 mL)
AST (SGOT) aspartate aminotransferase DNA deoxyribonucleic acid
AUC area under the curve ECG electrocardiogram
AV atrioventricular EEG electroencephalogram
BMD bone mass density ESRD end-stage renal disease
BP blood pressure F Fahrenheit
BSA body surface area Gl gastrointestinal
BUN blood urea nitrogen GFR glomerular filtration rate
BWFI bacteriostatic water for injection Gm gram(s)
C Celsius gr grain(s)
Ca calcium gtt drop(s)
CABG coronary artery bypass graft GU genitourinary
CAD coronary artery disease Hb hemoglobin
CAPD continuous ambulatory peritoneal Het hematocrit
dialysis Hg mercury
CBC complete blood cell count HIV human immunodeficiency virus
CDAD Clostridium difficile-associated hr hour
diarrhea HR heart rate
CHF congestive heart failure HSCT hematopoietic stem cell transplant
Cl chloride ICU intensive care unit
CNS central nervous system IgA immune globulin A
Cc02 carbon dioxide IGIV immune globulin intravenous
CPK creatine-kinase iL microliters, L, mm3
CrCl creatinine clearance IM intramuscular
CRF chronic renal failure INR International Normalized Ratio
CRT controlled room temperature (20° to IP intrapleural
25° C [68° to 77° F]) U international unit(s)
CSF cerebrospinal fluid \'} intravenously
C/s culture and sensitivity IVIG intravenous immune globulin
CTCAE  Common Terminology Criteria for K potassium
Adverse Events KCI potassium chloride
CVP central venous pressure kg kilogram(s)
D10NS 10% dextrose in normal saline L liter(s)

xXi
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Ib
LDH
LR

M2
MAO
MAP
mcg
mCi
mEq

mg

Mi

min
mL
mmol
mm?
MDRSP
MRI
Na
NaCl
NCI
ng

NS
NSAID
NSCLC
NSR
NV
oTC
PAC
P302
PCA
PCP

P9
PML

PO
PRES

KEY TO ABBREVIATIONS

pound(s)

lactic dehydrogenase

lactated Ringer’s injection or solution

molar

meter squared

monoamine oxidase

mean arterial pressure

microgram(s)

millicurie(s)

milliequivalent

magnesium

milligram(s)

myocardial infarction

minute

milliliter

millimole(s)

cubic millimeters, L, iL

multidrug-resistant strains

magnetic resonance imaging

sodium

sodium chloride

National Cancer Institute; see CTCAE

nanogram (millimicrogram)

normal saline (0.9%)

nonsteroidal anti-inflammatory drug

non-small-cell lung cancer

normal sinus rhythm

nausea and vomiting

over-the-counter

premature atrial contraction

arterial oxygen pressure

patient controlled analgesia

Pneumocystis jiroveci pneumonia

picogram

hydrogen ion concentration

progressive multifocal
leukoencephalopathy

by mouth/orally

posterior reversible encephalopathy
syndrome

PSVT

PT
PTT
PVC

R
RBC
refrigerate

RNA
RT
RTS
SA
SC
SOB
SCr
S/S
SW or SWI
TEN
TIA
TLS
TNA

TPN

TRALI
T
118
ULN
URI
UTl
VF

VS
VT
viv
WBC
WBCT
wiv
wiw

paroxysmal supraventricular
tachycardia

prothrombin time

partial thromboplastin time

polyvinyl chloride; premature
ventricular contraction

Ringer’s injection or solution

red blood cell

temperature at 2° to 8° C (36° to
46°F)

ribonucleic acid

room temperature

room-temperature stable

sinoatrial

subcutaneous

shortness of breath

serum creatinine

signs and symptoms

sterile water for injection

toxic epidermal necrolysis

transient ischemic attacks

tumor lysis syndrome

3-in-1 combination of amino acids,
glucose, and fat emulsion

2-in-1 combination of amino acids and
glucose; total parenteral nutrition

transfusion-related acute lung injury

thrombin time

microliters, mm?, iL

upper limits of normal

upper respiratory infection

urinary tract infection

ventricular fibrillation

vital signs

ventricular tachycardia

volume-to-volume ratio

white blood cell

whole blood clotting time

weight-to-volume ratio

weight-to-weight ratio



IMPORTANT IV THERAPY FACTS

* Read the Preface and Format and Contents sections at least once. They’ll answer many

of your questions and save time.

USUAL DOSE

DIL

Doses calculated on body weight are usually based on pretreatment weight and not on

edematous weight.

Normal renal or hepatic function is usually required for drugs metabolized by these

routes.

Formula to calculate creatinine clearance (CrCl) from serum creatinine value (Cockcroft-

Gault equation):

Weightin kg X (140 — Age in years)
72 X Serum creatinine (mg/dL)

Males: =CrCl

Females: 0.85 X Male CrCl value calculated from above formula.

Linear length or height (cm)

SCr (mg/100 mL)

K for children >1 year of age = 0.55

K for infants = 0.45
Lean Body Weight (LBW)
Males = 50 kg + 2.3 kg for each inch over 5 foot.
Females = 45.5 kg + 2.3 kg for each inch over 5 foot.
Children weighing 15 kg or less—Use actual body weight in kg.
Formula to calculate body surface area (BSA):

Height (cm) X Weight (kg)
3600

Children: KX

BSA (M?) = \/

UTION
Check all labels (drugs, diluents, and solutions) to confirm appropriateness for IV use.
Sterile technique is imperative in all phases of preparation.
Use a filter needle when withdrawing IV meds from ampules to eliminate possible pieces
of glass.
Pearls: 1 Gm in 1 Liter yields 1 mg/mL
1 mg in 1 Liter yields 1 mcg/mL
% of a solution equals the number of grams/100 mL
(5% =5 Gm/100 mL)
Pediatric dilution: If you dilute 6.0 mg/kg in 100 mL, 1 mL/hr
equals 1.0 mcg/kg/min
If you dilute 0.6 mg/kg in 100 mL, 1 mL/hr
equals 0.1 mecg/kg/min

See charts on inside front cover.
Do not use bacteriostatic diluents containing benzyl alcohol for neonates. May cause a
fatal toxic syndrome. S/S include CNS depression, hypotension, intracranial hemor-
rhage, metabolic acidosis, renal failure, respiratory problems, seizures.
Ensure adequate mixing of all drugs added to a solution.
When combining drugs in a solution (additives), always consider the required rate adjust-
ment of each drug.
Examine solutions for clarity and any possible leakage.
Frozen infusion solutions should be thawed at room temperature (25° C [77° F]) or under
refrigeration. Do not force by immersion in water baths or in the microwave. All ice
crystals must be melted before administration. Do not refreeze.

xxiii
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» Syringe prepackaging for use in specific pumps is now available for many drugs. Con-
centrations are often the strongest permissible, but length of delivery is accurate.

¢ Controlled room temperature (CRT) is considered to be 25° C (77° F). Most medications
tolerate variations in temperature from 15° to 30° C (59° to 86° F).

INCOMPATIBILITIES

* Some manufacturers routinely suggest discontinuing the primary IV for intermittent in-
fusion; usually done to avoid any possibility of incompatibility. Flushing the line before
and after administration may be indicated and/or appropriate for some drugs.

¢ The brand of intravenous fluids or additives, concentrations, containers, rate and order of
mixing, pH, and temperature all affect solubility and compatibility. Consult your phar-
macist with any question, and document appropriate instructions on care plan.

TECHNIQUES

* Never hang plastic containers in a series connection; may cause air embolism.

* Confirm patency of peripheral and/or central sites. Avoid extravasation.

* Avoid accidental arterial injection; can cause gangrene.

RATE OF ADMINISTRATION

» Life-threatening reactions (time-related overdose or allergy) are frequently precipitated
by a too-rapid rate of injection.

PATIENT EDUCATION

* A well-informed patient is a great asset; review all appropriate drug information with
every conscious patient.

SIDE EFFECTS

* Reactions may be caused by a side effect of the drug itself, allergic response, overdose,
or the underlying disease process.



RESOURCES

PUBLICATIONS
The following publications have been used as a resource to assemble the information
found in Intravenous Medications. Additional and more detailed information on drugs
may be found in these publications:
American Heart Association: Handbook of Emergency Cardiovascular Care for
Health Care Providers, 2010.
American Hospital Formulary Service Drug Information 2013, Bethesda, Md, Amer-
ican Society of Hospital Pharmacists (updated via website).
Drug Facts and Comparisons, St Louis, 2013, Facts and Comparisons Division,
Wolters Kluwer Health.
Lexi-Comp’s Drug Information Handbook, ed 20, 2011-2012, Hudson, Ohio, Ameri-
can Pharmacists Association.
Elsevier Guide to Oncology Drugs and Regimens, Huntington, N, 2006, Elsevier.
The Johns Hopkins Hospital: The Harriet Lane Handbook, ed 19, St Louis, 2012,
Mosby.
Manufacturers’ literature.
Merck Manual of Diagnosis and Therapy, ed 18, Whitehouse Station, NJ, 2006,
Merck Research Laboratories.
Physician’s Desk Reference, ed 67, Montvale, NJ, 2012, PDR Network.
Tatro DS, editor: Drug Interaction Facts, St Louis, 2013, Facts and Comparisons
Division, Wolters Kluwer Health, updated quarterly.
Trissel LA: Handbook on Injectable Drugs, ed 17,2013, American Society of Hospi-
tal Pharmacists, Inc.
WEBSITE RESOURCES
http://www.accessdata.fda.gov/scripts/cder/drugsatfda—Drug Approvals and Updates
http://www.fda.gov/safety/medwatch/default. htm—Safety Information
http://evolve.elsevier.com/IVMeds
http://www.cancer.gov—Common Terminology Criteria for Adverse Events (CTCAE)
http://www.blackboxrx.com—A listing of all drugs with a black box warning
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ABATACEPT

(a-BAY-ta-sept)

Orencia

Anti-rheumatic agent

pH7.2t07.8

USUAL DOSE

Dose is based on body weight in kilograms as shown in the following chart. After
the initial dose, repeat administration at 2 and 4 weeks. Administer every 4 weeks there-
after. May be used as monotherapy or concomitantly with disease-modifying anti-
rheumatic drugs (DMARDs) other than TNF antagonists; see Contraindications and
Drug Interactions. May be given by SC injection in adults; formulation and dose are dif-
ferent; see Indications and prescribing information.

Abatacept Adult Dosing Guidelines
Body Weight (kg) Dose (mg) Number of Vials
<60 kg 500 mg 2 vials
60 to 100 kg 750 mg 3 vials
>100 kg 1,000 mg 4 vials
PEDIATRIC DOSE

Pediatric patients 6 to 17 years of age who weigh less than 75 kg: 10 mg/kg/dose based on
patient’s body weight at each administration. After the initial dose, repeat administration
at 2 and 4 weeks. Administer every 4 weeks thereafter.

Pediatric patients 6 to 17 years of age who weigh more than 75 kg: See Usual Dose and the
Abatacept Adult Dosing Guidelines chart. Do not exceed a maximum dose of 1,000 mg.
DOSE ADJUSTMENTS

There is a trend toward a higher clearance with increasing body weight; see Usual Dose.
No specific dose adjustments are required based on age or gender when corrected for
body weight. = Withhold therapy in patients with severe infections. = The effects of
renal or hepatic impairment have not been studied.

DILUTION

Using ONLY the silicone-free disposable syringe provided with each vial and an 18- to
21-gauge needle, reconstitute each 250-mg vial with 10 mL SWFI; final concentration is
25 mg/mL. (If reconstituted with a siliconized syringe, the solution must be discarded.)
Direct stream of SWFI toward side of vial. Do not use vial if vacuum is not present.
Rotate or swirl vial gently until contents have dissolved. Do not shake. After dissolution,
vent vial with a needle to dissipate any foam that may be present. Solution should be
clear and colorless to pale yellow. Reconstituted solution must be further diluted to 100
mL as follows: From a 100-mL infusion bag or bottle, withdraw a volume of NS equal
to the volume of reconstituted abatacept solution required for the patient’s dose (for 2
vials, remove 20 mL; for 3 vials, remove 30 mL; for 4 vials, remove 40 mL). Using the
same silicone-free disposable syringe provided, slowly add the reconstituted abatacept into
the infusion bag or bottle. Mix gently.

Filter: Administration through a 0.2- to 1.2-micron, non-pyrogenic, low—protein binding
filter is required.

Storage: Refrigerate unopened vials at 2° to 8° C (36° to 46° F). Do not use beyond ex-
piration date. Protect from light. Before administration, the diluted solution may be
stored at RT or refrigerated; however, infusion of the diluted solution should be com-
pleted within 24 hours of reconstitution. Discard diluted solution if not administered
within 24 hours.
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COMPATIBILITY
Manufacturer states, “Should not be infused concomitantly in the same intravenous line
with other agents.” Compatibility studies have not been performed.

RATE OF ADMINISTRATION
Administration through a 0.2- to 1.2-micron, non-pyrogenic, low—protein binding filter
is required.
A single dose equally distributed over 30 minutes.

ACTIONS
A soluble fusion protein that consists of the extracellular domain of human cytotoxic,
T-lymphocyte—associated antigen 4 linked to the modified Fc portion of human immuno-
globulin G1 (IgG1). Produced by recombinant DNA technology. Acts as a selective bio-
logic response modulator by inhibiting T-lymphocyte activation, which is implicated in
the pathogenesis of rheumatoid arthritis. Reduces pain and joint inflammation and slows
the progression of structural damage to bone and cartilage. Mean half-life is 13.1 days
(range 8 to 25 days).

INDICATIONS AND USES
Reduce the S/S, induce a major clinical response, inhibit the progression of structural
damage, and improve the physical function in adult patients with moderately to severely
active rheumatoid arthritis. May be used as monotherapy or concomitantly with
DMARD:s other than TNF antagonists. SC injection may be used in adult patients unable
to receive an infusion, and/or adult infusion patients may transition to SC injection; see
prescribing information. ® Reduce the S/S in pediatric patients 6 years of age and older
with moderately to severely active polyarticular juvenile idiopathic arthritis. May be used
as monotherapy or concomitantly with methotrexate.

CONTRAINDICATIONS
Known hypersensitivity to abatacept or any of its components (maltose, monobasic so-
dium phosphate). Concomitant use with TNF antagonists or other biological rheumatoid
arthritis agents such as anakinra (Kineret) is not recommended; see Drug/Lab Interactions.

PRECAUTIONS
Concurrent use with a TNF antagonist (e.g., adalimumab [Humira], etanercept [Enbrel])
is associated with an increased risk of serious infections with no associated increased
efficacy when compared with use of the TNF antagonist alone. Concurrent use is not
recommended; see Contraindications and Drug/Lab Interactions. = Hypersensitivity
reactions, including anaphylaxis, have been reported. Emergency medical equipment and
medications for treating these reactions must be readily available. = Serious infections,
including sepsis and pneumonia, have been reported; some have been fatal. Patients re-
ceiving concomitant immunosuppressive therapy may be at increased risk. ® Use cau-
tion in patients with a history of recurrent infections, underlying conditions that may
predispose them to infections, or chronic, latent, or localized infections; see Moni-
tor. m Anti-rheumatic therapies have been associated with hepatitis B reactivation.
Screening for viral hepatitis should be done before starting therapy with abatacept. Pa-
tients who screened positive for hepatitis were excluded from clinical studies. m Use
with caution in patients with COPD. May be at increased risk for developing respiratory
adverse events (e.g., COPD exacerbation, cough, dyspnea, rhonchi). = A small number
of patients have developed binding antibodies to abatacept. No correlation of antibody
development to clinical response or adverse events has been observed. ® T-cells mediate
cellular immune responses. Therefore drugs that inhibit T-cell activation, including
abatacept, may affect patient defenses against infection and malignancies. The impact of
abatacept on the development and course of malignancies is not fully understood. = See
Maternal/Child.
Monitor: Evaluate patients for latent tuberculosis (TB) with a TB skin test. Patients testing
positive in TB screening should be treated with a standard TB regimen before initiating
therapy with abatacept. ® Screening for viral hepatitis is recommended before initiating
therapy with abatacept; virus may reactivate with abatacept treatment. ® Monitor for S/S
of infection, especially if transitioning patient from TNF antagonist therapy to therapy
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with abatacept. Discontinue therapy if a serious infection develops. = Monitor COPD
patients for worsening of respiratory status. ® Monitor for S/S of hypersensitivity or
infusion-related reactions; see Side Effects. m Do not administer live virus vaccines dur-
ing or within 3 months of use. ® See Precautions and Drug/Lab Interactions.
Patient Education: Read manufacturer’s patient information sheet prior to each infu-
sion. m Review medication list and vaccination status with physician; see Precau-
tions. = Report S/S of allergic reaction (e.g., rash, itching wheezing), infusion reaction
(e.g., dizziness, headache), or infection promptly. Discuss previous infections, current
infections, or exposure to TB.
Maternal/Child: Category C: safety for use in pregnancy has not been established. Has been
shown to cross the placenta in animal studies. Use caution. ® Discontinue breast-feed-
ing. m A pregnancy registry has been established; contact manufacturer. m Safety and
effectiveness for use in pediatric patients under 6 years of age not established. ®» Safety
and effectiveness for uses other than juvenile idiopathic arthritis in pediatric patients
have not been established. ® Patients with juvenile idiopathic arthritis should be brought
up-to-date with all immunizations before initiating therapy with abatacept.
Elderly: Specific differences in safety and efficacy not noted. Incidence of infection and
malignancy is higher in the elderly. Use caution; see Precautions.

DRUG/LAB INTERACTIONS
Formal drug interaction studies have not been conducted. = Has been used with metho-
trexate, NSAIDs (e.g., naproxen [Naprosyn, Aleve], ibuprofen [Motrin, Advil]), cortico-
steroids (e.g., prednisone), azathioprine (Imuran), chloroquine (Aralen), gold (Myochry-
sine), hydroxychloroquine (Plaquenil), leflunomide (Arava), and sulfasalazine
(Azulfidine). = Methotrexate, NSAIDs, corticosteroids, and TNF antagonists do not ap-
pear to influence abatacept clearance. ® Concurrent use with a TNF antagonist (e.g.,
adalimumab [Humira], etanercept [Enbrel], infliximab [Remicade]) is associated with an
increased risk of serious infections and no significant additional efficacy over use of the
TNF antagonist alone. Concurrent use is not recommended. ®= With the IV formulation,
falsely elevated blood glucose readings may occur on the day of the infusion with specific
blood glucose monitoring systems that react to drug products containing maltose. IV for-
mulation contains maltose; SC formulation does not contain maltose; see prescribing
information. ® Safety and efficacy of concurrent use with anakinra (Kineret) has not
been established. Concurrent use is not recommended. = Live virus vaccines should not
be given concurrently with or within 3 months of abatacept. = May blunt the effective-
ness of some vaccinations.

SIDE EFFECTS
In adult and pediatric patients, side effects are similar in type and frequency. The most
commonly reported side effects are headache, nasopharyngitis, nausea, and upper respi-
ratory tract infections. The most serious adverse effects are infections and malignancies.
Infections are the most likely adverse event to cause interruption or discontinuation of
therapy. Acute infusion-related reactions (cough, dyspnea, dizziness, flushing, headache,
hypertension, hypotension, nausea, pruritus, rash, urticaria, wheezing) have been re-
ported and usually occur within 1 hour of the infusion. Hypersensitivity reactions (ana-
phylaxis [rare], dyspnea, hypotension, urticaria) have been reported, usually within 24
hours of infusion. Other reactions include back or extremity pain, COPD exacerbation,
dyspepsia, immunogenicity (antibody formation), and rhonchi.
Post-Marketing: Vasculitis (including cutaneous vasculitis and leukocytoclastic vasculitis).

ANTIDOTE
Notify physician of any side effects; most will be treated symptomatically. During clini-
cal studies, most infusion-related reactions were mild to moderate, and therapy was
discontinued in very few patients. Discontinue abatacept for any serious reaction or in-
fection. Therapy may need to be interrupted in patients who develop infections. Treat
infusion and hypersensitivity reactions as indicated (e.g., oxygen, diphenhydramine,
epinephrine, corticosteroids, vasopressors, and/or fluids). Resuscitate as necessary.
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ABC'X'MAB Platelet aggregation inhibitor

(ab-SIX-ih-mab) Antithrombotic
Monoclonal antibody

ReoPro pH 7.2

USUAL DOSE

Premedication: In all situations, premedication with histamine H, antagonists (e.g., fa-
motidine [Pepcid], ranitidine [Zantac]) may be appropriate; prophylaxis should be con-
sidered when certain conditions are present (e.g., patients with HACA antibodies, read-
ministration of abciximab).

Percutaneous coronary intervention: 0.25 mg/kg administered 10 to 60 minutes before
percutaneous coronary intervention (PCI). Follow with a continuous infusion of
0.125 mcg/kg/min (weight adjusted) to a maximum of 10 mcg/min (non-weight ad-
justed) for 12 hours. Used concurrently with heparin and aspirin. Establish a separate IV
site for heparin. Various heparin regimens were used in clinical studies; examples used
in early studies include the following text and charts. See prescribing information for
additional regimens. The initial bolus of heparin was based on the results of the baseline
ACT according to low-dose weight-adjusted guidelines in the following chart, but not
exceeding a total bolus dose of 7,000 units.

Guidelines for Heparin Dosing

Low-Dose Weight-Adjusted Heparin Standard-Dose Weight-Adjusted Heparin
(Target ACT =200 seconds) (Target ACT =300 seconds)
Initial Bolus ACT (sec) Heparin Initial Bolus ACT (sec) Heparin
Not to exceed 7,000 | <150 70 units/kg | Not to exceed <150 100 units/kg

units in patients 10,000 units in

>100 ke 150 to 199 | 50 units/kg patients >100 kg 150 to 225 | 75 units/kg
=200 No heparin 226 t0 299 | 50 units/kg

=300 No heparin

Additional bolus <200 20 units/kg | Additional bolus ev- | <275 50 units/kg

every 30 min or a ery 30 min or a
7-unit/kg/hr con- 10-unit/kg/hr con-
tinuous infusion tinuous infusion =300 No heparin

=200 No heparin 27510299 | 25 units/kg

Check ACT (Hemochron instrument used to measure) a minimum of 2 minutes after the
initial and each additional heparin bolus. Give additional bolus doses of 20 units/kg until
the target ACT of 200 seconds is achieved before PCI (a target ACT of up to 300 seconds
using standard weight-adjusted doses of heparin has been used [see preceding chart] but
may increase the risk of severe bleeding). During the procedure administer additional
bolus doses every 30 minutes to maintain the target ACT. Alternately, after the target
ACT is reached, a 7-unit/kg/hr continuous infusion may be administered with no further
measurement of ACT for the duration of the procedure. Unless contraindicated, admin-
ister aspirin, 325 mg, 2 hours before PCI and once daily thereafter. At the completion of
the procedure it is recommended that the heparin be discontinued and that removal of the
sheath be accomplished within 6 hours; see Monitor for specific criteria. If prolonged
therapy or later sheath removal is clinically indicated, do not discontinue heparin, but
continue the 7-unit/kg/hr heparin infusion. Check the aPTT in 6 hours and adjust rate of
heparin based on a target aPTT of 60 to 85 seconds. See Precautions/Monitor.
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Unstable angina not responding to conventional medical therapy with planned PCI within 24
hours: Heparin is started before the abciximab; use a separate IV line. Maintain the aPTT
between 60 and 85 seconds during the abciximab and heparin infusion period. Recent
recommendations suggest that the low-dose weight-adjusted doses of heparin and antico-
agulation guidelines described above are also appropriate for the planned PCI in unstable
angina. The recommended dose of abciximab is 0.25 mg/kg as an IV bolus followed by
a continuous infusion of 10 mcg/min for a minimum of 18 hours up to a maximum of 26
hours (PCI usually accomplished between 18 and 24 hours). Discontinue abciximab 1
hour after the PCI (i.e., removal of guidewire). Unless contraindicated, administer at least
250 mg of aspirin at the time heparin is begun and aspirin 50 to 500 mg daily through day
30. Oral or IV nitroglycerin may also be indicated throughout the course of treatment.
The process after the completion of the procedure is the same as in percutaneous coro-
nary intervention.

DILUTION
Available in 5-mL vials (2 mg/mL). Solution must be clear. Must be filtered with a non-
pyrogenic, low—protein binding 0.2- to 0.5-micron filter before administering the bolus
and the infusion. Filtering of the infusion may be done during preparation or at adminis-
tration, using the appropriate in-line filter. Do not shake.
IV injection: Bolus injection may be given undiluted.
Infusion: Withdraw desired dose and further dilute with NS or DSW (5 mL [10 mg] di-
Iuted with 250 mL NS or D5W equals 40 mcg/mL).
Filters: Must be filtered with a nonpyrogenic, low—protein binding 0.2- to 0.22-micron
filter before administering the bolus and the infusion. Filtering of the infusion may be
done during preparation or at administration, using the appropriate in-line filter; see
Dilution.
Storage: Refrigerate before use. Do not freeze. Check expiration date on vial. Contains
no preservative; discard any unused portion.

COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
According to the manufacturer, no incompatibilities have been shown with IV fluids or
commonly used cardiovascular drugs; however, administration through a separate IV line
and not mixing with other medications is recommended. No incompatibilities observed
with glass bottles or polyvinyl chloride bags and administration sets.

One source suggests the following compatibilities:

Y-site: Adenosine (Adenocard, Adenoscan), argatroban, atropine, bivalirudin (Angio-
max), diphenhydramine (Benadryl), fentanyl (Sublimaze), metoprolol (Lopressor), mid-
azolam (Versed).

RATE OF ADMINISTRATION
IV injection: An initial dose as a bolus injection; filter at this point if not done when with-
drawing from vial.
Infusion: See Usual Dose. Must be administered through an in-line, nonpyrogenic, low—
protein binding filter (0.2 or 0.22 microns), if not done during preparation, and controlled
by a continuous infusion pump. A 40-mcg/mL solution (10 mg in 250 mL) at a rate of
10.5 mL/hr will deliver 7 mcg/min, and 15 mL/hr will deliver 10 mcg/min. Discard un-
used portion at the end of the infusion.

ACTIONS
The fab fragment of the chimeric human-murine monoclonal antibody, abciximab binds
to the glycoprotein GPIIb/IIIa receptor of human platelets and produces rapid dose-
dependent inhibition of platelet function. It inhibits platelet aggregation by preventing
the binding of fibrinogen, von Willebrand factor, and other adhesive molecules to GPIIb/
IMla receptor sites on activated platelets. Inhibition of platelet function is temporary
following a bolus dose, but can be sustained at greater than 80% by continuous IV infu-
sion. Has prevented acute thrombosis and resulted in lower rates of thrombosis as com-
pared to aspirin and/or heparin. Initial half-life is 10 minutes. Second phase half-life is



6 ABCIXIMAB

30 minutes. After the infusion is ended, platelet function generally recovers gradually
over 48 hours. In most patients, bleeding time returns to less than 12 minutes within 12
to 24 hours. Some abciximab remains in the circulation for 15 days or more.

INDICATIONS AND USES
An adjunct to PCI for the prevention of cardiac ischemic complications in patients un-
dergoing PCI and in patients with unstable angina not responding to conventional medi-
cal therapy when PCl is planned within 24 hours. Abciximab use in patients not undergo-
ing PCI has not been studied. Used concurrently with aspirin and heparin.
Unlabeled uses: Combined with low-dose alteplase or low-dose reteplase in the early
treatment of acute MI. » Treatment of acute ischemic stroke.

CONTRAINDICATIONS
Active internal bleeding, administration of oral anticoagulants (e.g., warfarin [Couma-
din]) within 7 days unless PT is at or less than 1.2 times control, aneurysm, arteriovenous
malformation, bleeding diathesis, clinically significant GI or GU bleeding within 6
weeks, history of CVA within 2 years, history of CVA with significant residual neuro-
logic deficit, history of vasculitis (presumed or documented), hypertension (severe and
uncontrolled), intracranial neoplasm, known hypersensitivity to any component of abcix-
imab or to murine proteins, major surgery or trauma within 6 weeks, thrombocytopenia
(less than 100,000/mm?), or the use of IV dextran before PCI or intent to use it during
PCIL

PRECAUTIONS
Administered only in the hospital under the direction of a physician knowledgeable in its
use and with appropriate diagnostic, laboratory, and surgical facilities available. = Fre-
quently causes major bleeding complications (e.g., retroperitoneal bleeding, spontaneous
GI and GU bleeding, bleeding at the arterial access site). ® Incidence of major bleeding
was reduced in clinical trials that used weight-adjusted dosing of abciximab and low-
dose weight-adjusted doses of heparin, with adherence to stricter anticoagulation guide-
lines and early sheath removal. This was true in patients weighing less than 75 kg (165
Ib) that had increased incidences of bleeding with standard weight-adjusted heparin
doses. m Incidence of major bleeding is increased in patients with a history of prior GI
disease and in those receiving heparin, other anticoagulants, or thrombolytics (e.g., al-
teplase [tPA], reteplase [r-PA], streptokinase). Consider if benefits will outweigh risks,
and proceed with extreme caution if use is considered necessary. ® Incidence of major
bleeding is also increased if PCI occurs within 12 hours of the onset of symptoms of an
acute MI, if the PCI procedure is prolonged (lasting more than 70 minutes), or if PCI
procedure fails. m Extreme care must be taken in accessing the femoral artery for femo-
ral sheath placement. Only the anterior wall of the femoral artery should be punctured
(use of a single-walled needle versus double-walled [Seldinger through and through
technique] is important). If both walls are punctured, massive bleeding could oc-
cur. ® Avoid concurrent sheath placement in the femoral vein if possible (sometimes
used to access right coronary artery or administer large amounts of medication). » Use
of heparin concurrently also increases the risk of bleeding. ® Anaphylaxis can occur at
any time (a protein solution). Emergency drugs and equipment must always be available.
In addition, use may result in the formation of human anti-chimeric antibody (HACA).
Can cause hypersensitivity reactions including anaphylaxis, thrombocytopenia, or dimin-
ished benefit if abciximab is readministered at another time or other monoclonal antibod-
ies are administered. Consider premedication as outlined under Usual Dose. ® See
Drug/Lab Interactions.
Monitor: Before initiating, obtain results of baseline CBC, platelet count, PT, ACT, and
aPTT. Type and cross-match would also be appropriate. ® Monitor heparin anticoagula-
tion (ACT or aPTT) and PT closely. = While a femoral sheath is in place, the patient
must be on strict bed rest, head of the bed should be less than 30 degrees, and the ap-
propriate limb(s) restrained in a straight position. Monitor sheath insertion site(s) and
distal pulses of affected leg(s) frequently while sheath is in place and for 6 hours after
removal. Measure any hematoma and monitor for enlargement. ® Monitor platelet count



ABCIXIMAB 7

2 to 4 hours following the bolus dose and at 24 hours or before discharge, whichever is
first. More frequent monitoring may be indicated. = Monitor patient carefully and fre-
quently for signs of bleeding; take vital signs (avoiding automatic BP cuffs), observe any
invaded sites at least every 15 minutes (e.g., sheaths, IV sites, cutdowns, punctures,
Foleys, NGs); watch for hematuria, hematemesis, bloody stool, petechiae, hematoma,
flank pain, muscle weakness; and do neuro checks every hour. Continue until clotting
functions move toward normal. = Use care in handling patient; avoid arterial puncture,
venipuncture, and IM injection. Use extreme precautionary methods and only compress-
ible sites if these procedures are absolutely necessary. Apply pressure for 30 minutes to
any invaded site and then apply pressure dressings. Saline or heparin locks are suggested
to facilitate blood draws. ® Discontinue heparin at least 2 to 4 hours before femoral
sheath(s) are to be removed. Sheath removal should not occur until aPTT is at or less than
50 seconds or ACT is at or less than 175 seconds (approaching normal limits). Discon-
tinue heparin after PCI, and remove sheath no sooner than 2 hours and no later than 6
hours after heparin is discontinued and while the abciximab is still infusing (aPTT must
be at or less than 50 seconds or ACT at or less than 175 seconds). After removal, apply
pressure to the femoral artery for at least 30 minutes. When hemostasis is confirmed,
apply a pressure dressing. Maintain strict bed rest for at least 6 to 8 hours after sheath
removal and/or abciximab is discontinued or 4 hours after heparin is discontinued,
whichever is later. ®m Throughout process medicate as needed for back or groin pain and
nausea or vomiting. ® Remove pressure dressing before ambulation. » If complications
arise that indicate the need for surgery within 48 to 72 hours of treatment with abciximab,
an Ivy bleeding time should be obtained. Platelet function may be partly restored with
platelet transfusions. ® See Precautions, Drug/Lab Interactions, and Antidote.
Patient Education: Compliance with all measures to minimize bleeding (e.g., strict bed
rest, positioning) is imperative. ® Avoid use of razors, toothbrushes, and other sharp
items. ® Use caution while moving to avoid excessive bumping. ® Report all episodes
of bleeding and apply local pressure if indicated. = Expect oozing from IV sites.
Maternal/Child: Category C: use only if clearly needed and with extreme caution. ® Safety
for use during breast-feeding not established. Not known if it is secreted in breast milk;
use extreme caution; probably best to postpone breast-feeding until bleeding time ap-
proaches normal. » Safety and effectiveness for use in pediatric patients not established.
Incidence of side effects may be increased with a weight under 75 kg.
Elderly: Increased risk of major bleeding complications if weight less than 75 kg or age
over 65 years; see Precautions. ® Consider age-related organ impairment, concomitant
disease, or drug therapy; may also increase risk of bleeding.

DRUG/LAB INTERACTIONS
Formal drug interaction studies have not been conducted. ® Use with extreme caution
with other drugs that affect hemostasis (e.g., thrombolytics [e.g., alteplase (tPA), strepto-
kinase], anticoagulants [e.g., heparin, warfarin (Coumadin)], NSAIDs [e.g., ibuprofen
(Advil, Motrin), naproxen (Aleve, Naprosyn)], platelet aggregation inhibitors [e.g., clopi-
dogrel (Plavix), dipyridamole (Persantine), ticlopidine (Ticlid)] and other glycoprotein
GPIIb/llla receptor antagonists [e.g., eptifibatide (Integrilin), tirofiban (Aggrastat)], and se-
lected antibiotics [e.g., cefotetan]). = Dextran solutions increased the risk of major bleed-
ing events when used concurrently with abciximab; see Contraindications. = HACA titer
may precipitate an acute hypersensitivity reaction with other diagnostic or therapeutic
monoclonal antibodies (e.g., muromonab-CD3).

SIDE EFFECTS
May cause major bleeding incidents (e.g., femoral artery or other access site, intracranial
hemorrhage, spontaneous gross hematuria and other GU bleeds, spontaneous hemateme-
sis and other GI bleeds, pulmonary hemorrhage, retroperitoneal bleeding). Decreases in
hemoglobin greater than 5 Gm/dL or intracranial hemorrhage were defined as major dur-
ing trials. Thrombocytopenia is common and may require platelet transfusion. Abdomi-
nal pain, back pain, bradycardia, chest pain, headache, hypotension, nausea, peripheral
edema, positive HACA response, puncture site pain, and vomiting may occur. Other side
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effects that may occur are anemia, arrhythmias (e.g., atrial fibrillation/flutter, bradycar-
dia, complete AV block, supraventricular tachycardia, ventricular PVCs, tachycardia, or
fibrillation), confusion, hyperesthesia, intermittent claudication, leukocytosis, limb em-
bolism, pericardial effusion, pleural effusion or pleurisy, pneumonia, pulmonary embo-
lism, pulmonary edema, and visual disturbances. Anaphylaxis has not been reported but
may occur.
ANTIDOTE

Stop the infusions of abciximab and heparin if any serious bleeding not controllable with
pressure occurs. Stop infusion in patients with failed PCIs. Stop infusion if a hypersen-
sitivity reaction occurs. Treat hypersensitivity reactions as indicated; may require epi-
nephrine, airway management, oxygen, IV fluids, antihistamines (e.g., diphenhydramine
[Benadryl]), corticosteroids (e.g., hydrocortisone sodium succinate [Solu-Cortef]), and
pressor amines (e.g., dopamine). Keep physician informed. If an acute platelet decrease
occurs (less than 100,000/mm? or a decrease of at least 25% from pretreatment value),
obtain additional platelet counts in separate tubes containing ethylenediaminetetraacetic
acid (EDTA), citrate, or heparin. This is to exclude pseudothrombocytopenia due to an-
ticoagulant interaction. If true thrombocytopenia is verified, discontinue abciximab im-
mediately. Platelet transfusions may be required. Heparin and aspirin should also be
avoided if the platelet count drops below 60,000/mm>.

AC ETAM'NOPH EN Antipyretic

(ah-SEAT-ah-MIN-oh-fen) Analgesic
Ofirmev pH 5.5
USUAL DOSE

May be given as a single or repeated dose. Minimum dosing interval is 4 hours. No dose
adjustment is necessary when converting from oral to IV dosing. The maximum daily
dose of acetaminophen is based on all routes of administration (i.e., IV, oral, and rectal)
and on all products containing acetaminophen.

Summary of Acetaminophen Dosing in Adults and Adolescents
Maximum Total Daily
Dose Given | Dose Given Maximum Dose of Acetaminophen
Age-Group q4hr q6hr Single Dose (By Any Routes)
Adults and adolescents (13 650 mg 1,000 mg 1,000 mg 4,000 mg in 24 hr
years and older) weighing
=50 kg
Adults and adolescents (13 12.5 mg/kg | 15 mg/kg 15 mg/kg 75 mg/kg in 24 hr (up to
years and older) weighing 3,750 mg)
<50 kg
PEDIATRIC DOSE

Pediatric patients 2 to 12 years of age: 15 mg/kg every 6 hours or 12.5 mg/kg every 4 hours.
Do not exceed a maximum single dose of 15 mg/kg or a maximum daily dose of
75 mg/kg/day. See comments under Usual Dose.
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DOSE ADJUSTMENTS
A reduced total daily dose of acetaminophen may be appropriate in patients with hepatic
impairment or active liver disease. ® A reduced total daily dose and longer dosing inter-
vals may be appropriate in patients with a CrCl less than or equal to 30 mL/min.

DILUTION
Available in a single-use vial containing 1,000 mg/100 mL (10 mg/mL) of acetamino-
phen. For adults and adolescent patients weighing 50 kg or more requiring a 1,000-mg
dose, administer the dose by inserting a vented intravenous set through the septum of the
100-mL vial. Doses less than 1,000 mg should be withdrawn from the vial and placed
into a separate empty container before administration to avoid inadvertent administration
of an overdose. Withdraw appropriate dose (650 mg or weight-based) from 100-mL vial
and place in an empty container (e.g., syringe, glass bottle, plastic intravenous container)
for intravenous infusion.
Filter: Information not available.
Storage: Store unopened vial at CRT. Do not refrigerate or freeze. Discard 6 hours after
entry into vial or transfer into an empty container. Single-use vial. Discard any unused
solution.

COMPATIBILITY
Manufacturer states, “Do not add other medications to solution. Incompatible with diaz-
epam and chlorpromazine. Do not administer simultaneously.”

RATE OF ADMINISTRATION
Administer as an infusion, equally distributed over 15 minutes. Pediatric doses up to
600 mg may be drawn up into a syringe and delivered via a syringe pump.

ACTIONS
A non-salicylate antipyretic and a non-opioid analgesic agent. Exact mechanism of ac-
tion is unknown but is thought to act through central actions. Widely distributed into
most tissues except fat. Low protein binding (10% to 25%). Half-life is approximately 2
to 3 hours. Metabolized in the liver via three different pathways. Metabolites excreted in
the urine.

INDICATIONS AND USES
Management of mild to moderate pain. ® Management of moderate to severe pain with
adjunctive opioid analgesics. ® Reduction of fever.

CONTRAINDICATIONS
Known hypersensitivity to acetaminophen or to any components of the IV formula-
tion. m Patients with severe hepatic impairment or severe active liver disease.

PRECAUTIONS
Administration of doses higher than recommended may result in hepatic injury, including
risk of severe hepatotoxicity and death. Do not exceed maximum recommended daily
dose. m Use with caution in patients with hepatic impairment or active hepatic disease,
alcoholism, chronic malnutrition, severe hypovolemia (e.g., due to dehydration or blood
loss), or severe renal impairment (CrCl less than or equal to 30 mL/min). = Hypersen-
sitivity and anaphylactic reactions have been reported. ® Antipyretic effects may mask
fever in patients treated for postsurgical pain.
Monitor: Monitor for S/S of hypersensitivity reaction (e.g., respiratory distress; pruritus;
rash; swelling of the face, mouth, and throat; urticaria). ® Baseline SCr and liver func-
tion tests may be indicated.
Maternal/Child: Category C: epidemiologic data on oral acetaminophen use in pregnant
women show no increased risk of major congenital malformations. Safety of IV formula-
tion for use in pregnancy not established. Use only if clearly needed. m Assess benefit
versus risk before use during labor and delivery. ®m Safety for use in breast-feeding not
established. Acetaminophen is secreted in human milk in small quantities after oral ad-
ministration. Use caution. ® Safety and effectiveness for treatment of acute pain or fever
has not been studied in pediatric patients less than 2 years of age.
Elderly: No overall differences in safety and efficacy were observed between older and
younger patients, but greater sensitivity of some older individuals cannot be ruled out.
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DRUG/LAB INTERACTIONS
Substances that induce or regulate hepatic cytochrome enzyme CYP2E1 (e.g., ethanol, isonia-
zid) may alter the metabolism of acetaminophen and increase its hepatotoxic potential.
Effects have not been studied. ® Ethanol may induce hepatic cytochromes and may act
as a competitive inhibitor of the metabolism of acetaminophen. ® Chronic acetamino-
phen doses of 4,000 mg/day may cause an increase in INR in patients stabilized on war-
farin. Effect of short-term use on INR has not been studied. Monitoring of INR recom-
mended. = Many available analgesics contain acetaminophen in combination with another
analgesic (e.g., hydrocodone/acetaminophen [Vicodin, Norco], oxycodone/acetamino-
phen [Percocet]). Monitor total daily dose of acetaminophen coming from all possible
sources.

SIDE EFFECTS
Adult patients: The most common adverse reactions were headache, insomnia, nausea, and
vomiting. Less frequently reported side effects included anxiety, dyspnea, fatigue, hyper-
sensitivity reaction, hypertension, hypokalemia, hypotension, increased aspartate amino-
transferase, infusion site pain, muscle spasms, peripheral edema, and trismus.
Pediatric patients: The most common adverse reactions were agitation, atelectasis, consti-
pation, nausea, pruritus, and vomiting. Less commonly reported side effects included
abdominal pain, anemia, diarrhea, fever, headache, hypersensitivity reaction, hyperten-
sion, hypervolemia, hypoalbuminemia, hypokalemia, hypomagnesemia, hypophosphate-
mia, hypotension, hypoxia, increased hepatic enzymes, injection site pain, insomnia,
muscle spasm, oliguria, pain in extremities, periorbital edema, peripheral edema, pleural
effusion, pulmonary edema, rash, stridor, tachycardia, and wheezing.
Overdose: Hepatic necrosis, renal tubular necrosis, hypoglycemic coma, and thrombocy-
topenia.
Post-Marketing: Hypersensitivity and anaphylaxis (e.g., respiratory distress; pruritus; rash;
swelling of the face, mouth, and throat; urticaria).

ANTIDOTE
Notify the physician of significant side effects. Discontinue immediately if symptoms
associated with hypersensitivity occur. Treat as indicated (e.g., diphenhydramine, epi-
nephrine, albuterol). Resuscitate as necessary. If an acetaminophen overdose is sus-
pected, obtain a serum acetaminophen level and baseline liver function studies. N-
acetylcysteine antidote may be indicated. See monograph. Contact poison control center
for additional information.

AC ETAZO LAMIDE SOD'U M Antiglaucoma

(ah-set-ah-ZOE-la-myd SO-dee-um) Anticonvulsant
Diuretic

Urinary alkalinizer

Diamox pH 9.2

USUAL DOSE

Antiglaucoma agent: 250 mg to 1 Gm/24 hr. May be given as 250-mg doses at 4- to 6-hour
intervals. In the treatment of secondary glaucoma and in the preoperative treatment of
some cases of acute congestive (closed-angle) glaucoma, the preferred dose is 250 mg
every 4 hours. In acute cases, to rapidly lower intraocular pressure, an initial single dose
of 500 mg followed by 125 to 250 mg at 4-hour intervals may be given.

Edema of congestive heart failure or drug therapy: 250 to 375 mg or 5 mg/kg of body weight
as a single dose daily; when loss of edematous fluid stops, reduce to every other day or
give for 2 days followed by a day of rest.
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Anticonvulsant: Adults and pediatric patients: Dose in epilepsy may range from 8 to
30 mg/kg/24 hr in divided doses every 6 to 12 hours (2 to 7.5 mg/kg every 6 hours or 4
to 15 mg/kg every 12 hours). Reduce initial daily dose when given with other anticon-
vulsants.
Urinary alkalinization: Adults and pediatric patients: 5 mg/kg/dose every 8 to 12 hours.
PEDIATRIC DOSE
See Maternal/Child.
Acute antiglaucoma agent: 5 to 10 mg/kg every 6 hours. Do not exceed 1,000 mg/24 hr.
Edema of congestive heart failure or drug therapy: 5 mg/kg as a single dose daily or every
other day; see comment under Usual Dose. Do not exceed 1,000 mg/24 hr.
Slowly progressive hydrocephalus in infants 2 weeks to 10 months (unlabeled): 20 mg/kg/24 hr
in equally divided doses every 8 hours (8.3 mg/kg every 8 hours). Up to 100 mg/kg/24 hr
or a maximum dose of 2 Gm/24 hr has been used.
DOSE ADJUSTMENTS
Reduced dose required when introducing acetazolamide into a treatment regimen with
other anticonvulsants. ® Administer every 12 hours in patients with a CrCl from 10 to
50 mL/min. Avoid use in patients with a CrCl less than 10 mL/min (ineffective).
DILUTION
Each 500 mg should be diluted in 5 mL SWFI. May then be given by IV injection or
added to standard IV fluids. IM administration not recommended.
Storage: Reconstituted solution stable for 12 hours at RT or 3 days refrigerated.
COMPATIBILITY (Underline Indicates Conflicting Compatibility Information)
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
One source suggests the following compatibilities:
Additive: Ranitidine (Zantac).
Y-site: Diltiazem (Cardizem).
RATE OF ADMINISTRATION
500 mg or fraction thereof over at least 1 minute or added to IV fluids to be given over
4 to 8 hours.
ACTIONS
A potent carbonic anhydrase inhibitor and nonbacteriostatic sulfonamide, acetazolamide
depresses the tubular reabsorption of sodium, potassium, and bicarbonate. Excreted un-
changed in the urine, producing diuresis, alkalinization of the urine, and a mild degree of
metabolic acidosis.
INDICATIONS AND USES
Adjunctive treatment of edema due to congestive heart failure, drug-induced edema,
centrencephalic epilepsies (petit mal, unlocalized seizures), chronic simple (open-angle)
glaucoma, and secondary glaucoma, and preoperatively in acute angle-closure glaucoma
when delay of surgery is desired to lower intraocular pressure. ® Used orally for acute
mountain sickness.
Unlabeled uses: Metabolic alkalosis, urine alkalinization, respiratory stimulant in COPD.
CONTRAINDICATIONS
Depressed sodium and potassium levels, hyperchloremic acidosis, marked kidney or liver
disease, adrenocortical insufficiency, hypersensitivity to acetazolamide or any of its com-
ponents. Long-term use contraindicated in some glaucomas.
PRECAUTIONS
Chemically related to sulfonamides; may cause serious reactions in sensitive pa-
tients. m May be alternated with other diuretics to achieve maximum effect. » Greater
diuretic action is achieved by skipping a day of treatment rather than increasing dose;
failure in therapy may be due to overdose or too-frequent dosage. ® IM administration
not recommended. Administration by IV injection is preferred. = Use with caution in
impaired respiratory function (e.g., pulmonary disease, edema, infection, obstruction);
may cause severe respiratory acidosis. ® Potassium excretion is proportional to diuresis.
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Hypokalemia may result from diuresis or with severe cirrhosis. ® Introduce or withdraw
gradually when used as an anticonvulsant.
Monitor: Obtain baseline CBC and platelet count before use and monitor during ther-
apy. ® Periodic monitoring of electrolytes is recommended.
Patient Education: Consider birth control options.
Maternal/Child: Category D: avoid pregnancy; may cause premature delivery and con-
genital anomalies. ® Discontinue breast-feeding or discontinue acetazolamide. = Safety
for use in pediatric patients not established, but no problems are documented.
Elderly: Use caution; no documented problems, but age-related renal impairment may be
a factor.

DRUG/LAB INTERACTIONS
May cause hypokalemia with concurrent use of steroids. = Hypokalemia may cause
toxicity and fatal cardiac arrhythmias with digoxin or interfere with insulin or oral antidia-
betic agent response, thus causing hyperglycemia. ® Alkalinization of urine potentiates
amphetamines, ephedrine, flecainide (Tambocor), methenamine, procainamide, pseudoephed-
rine (Sudafed), quinidine, and tricyclic antidepressants (e.g., amitriptyline [Elavil]) by de-
creasing rate of excretion. m May decrease response to lithium, methotrexate, some antide-
pressants, phenobarbital, salicylates, and urinary antiinfectives by increasing rate of
excretion. m Metabolic acidosis induced by acetazolamide may potentiate salicylate tox-
icity (anorexia, tachypnea, lethargy, coma, and death can occur with high-dose aspi-
rin). = Alkalinity may cause false-positive urinary protein and possibly urinary steroid
tests. = May depress iodine uptake by the thyroid.

SIDE EFFECTS
Minimal with short-term therapy. Respond to symptomatic treatment or withdrawal of
drug: acidosis, anorexia, bone marrow suppression, confusion, crystalluria, drowsiness,
fever, hemolytic anemia, hypokalemia (ECG changes, fatigue, muscle weakness, vomit-
ing), paresthesias, photosensitivity, polyuria, rash, renal calculus, thrombocytopenic
purpura.

ANTIDOTE
Notify physician of any adverse effects and discontinue drug if necessary. Treat hyper-
sensitivity reactions as indicated; may require epinephrine, airway management, oxygen,
IV fluids, antihistamines (e.g., diphenhydramine [Benadryl]), corticosteroids (e.g., hy-
drocortisone sodium succinate [Solu-Cortef]), and pressor amines (e.g., dopamine).
Moderately dialyzable (20% to 40%).

ACETYLCYSTEINE INJECTION EEI* Antidote

(ah-see-till-SIS-tay-een in-JEK-shun)

Acetadote pH6t0 7.5

*This drug is on the Black Box Warning list; however, a BBW is not provided in the parenteral prescribing information.

USUAL DOSE
Assess the potential risk of hepatotoxicity by determining plasma or serum acetamino-
phen concentrations as early as possible but no sooner than 4 hours following an acute
overdose; see Precautions and Monitor. Total dose equals 300 mg/kg administered over
21 hours. Distribute dose as indicated in the following guidelines.
Loading dose (first): 150 mg/kg as an infusion over 60 minutes.
Maintenance dose (second): 50 mg/kg as an infusion over 4 hours. Follow with another
maintenance dose (third) of 100 mg/kg as an infusion over 16 hours.
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Acetylcysteine Dose Guidelines and Dilution by Weight, Patients More Than 40 kg
LOADING DOSE SECOND DOSE THIRD DOSE
150 mg/kg in 200 mL 50 mg/kg in 500 mL 100 mg/kg in 1,000 mL
Body Weight diluent over 60 minutes diluent over 4 hours diluent over 16 hours
(kg) (Ib) Acetylcysteine Acetylcysteine Acetylcysteine
40 kg 88 Ib 30 mL 10 mL 20 mL
50 kg 110 1b 37.5 mL 12.5 mL 25 mL
60 kg 132 1b 45 mL 15 mL 30 mL
70 kg 154 1b 52.5 mL 17.5 mL 35 mL
80 kg 176 1b 60 mL 20 mL 40 mL
90 kg 198 1b 67.5 mL 22.5 mL 45 mL
100 kg 220 1b 75 mL 25 mL 50 mL

Adjust total volume administered for patients less than 40 kg and for those requiring fluid
restriction according to the following chart.

Acetylcysteine Dose Guidelines and Dilution by Weight for Patients* Less Than 40 kg
and/or Fluid-Restricted Patients
LOADING DOSE SECOND DOSE THIRD DOSE
Body Weight 150 mg/kg over 60 minutes | 50 mg/kg over 4 hours | 100 mg/kg over 16 hours
Acetyl- Acetyl- Acetyl-

(k) (Ib) cysteine Diluent cysteine Diluent cysteine Diluent
10 kg 22 1b 7.5 mL 30 mL 2.5 mL 70 mL 5 mL 140 mL
15 kg 331b 11.25 mL 45 mL 3.75 mL 105 mL 7.5 mL 210 mL
20 kg 44 1b 15 mL 60 mL 5 mL 140 mL 10 mL 280 mL
25 kg 551b | 18.75 mL 100 mL 6.25 mL 250 mL 12.5 mL 500 mL
30 kg 661b | 22.5mL 100 mL 7.5 mL 250 mL 15 mL 500 mL

*For pediatric patients; see Precautions and Maternal/Child.

Alternately, for pediatric patients weighing equal to or less than 20 kg but not exactly 10,
15, or 20 kg, the following formula is recommended:
Loading dose: 150 mg/kg. Dilute in an amount of diluent equal to 3 mL/kg of body weight
(example: with a 7-kg weight, dilute 150 mg/kg [1,050 mg (5.25 mL)] of acetylcysteine
in 3 X 7 mL, or 21 mL of diluent).
Maintenance dose (second): 50 mg/kg. Dilute in an amount of diluent equal to 7 mL/kg of
body weight (example: with a 7-kg weight, dilute 50 mg/kg [350 mg (1.75 mL)] of ace-
tylcysteine in 7 X 7 mL, or 49 mL of diluent).
Maintenance dose (third): 100 mg/kg. Dilute in an amount of diluent equal to 14 mL/kg of
body weight (example: with a 7-kg weight, dilute 100 mg/kg [700 mg (3.5 mL)] of ace-
tylcysteine in 14 X 7 mL, or 98 mL of diluent).

DOSE ADJUSTMENTS
Not required. Specific information and/or recommendations are not available for patients
with impaired hepatic or renal function.

DILUTION
A hyperosmolar solution. Color of acetylcysteine may change from colorless to a slight
pink or purple once the stopper is punctured; quality is not affected. May be diluted in
D5W, 2NS, or SWFL
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Patients weighing 40 kg or more:
Loading dose (first): 150 mg/kg should be diluted in 200 mL of compatible diluent.
Maintenance dose (second): 50 mg/kg should be diluted in 500 mL of compatible diluent.
Maintenance dose (third): 100 mg/kg should be diluted in 1,000 mL of compatible diluent.
Patients weighing less than 40 kg or fluid-restricted patients: Total volume administered
should be adjusted for patients less than 40 kg and for those requiring fluid restriction;
see chart and alternate example under Usual Dose. Hyponatremia and seizures may result
from large volumes in small children.
Filters: Data not available and use is not required by manufacturer. Studies on the use of
filters are planned.
Storage: Store unopened vials at CRT. Diluted solution is stable for 24 hours at CRT. Do
not use previously opened vials for IV administration. Discard unused portions.

COMPATIBILITY
Manufacturer states, “Compatible with DSW, 142NS, and SWFL”

RATE OF ADMINISTRATION
Usual total infusion time of all 3 doses is 21 hours. Rate reduction may be required to
manage S/S of infusion reactions; see Monitor and Antidote.
Patients weighing 40 kg or more, patients weighing less than 40 kg, and fluid-restricted patients:
Loading dose (first): An infusion evenly distributed over 60 minutes.
Maintenance dose (second): An infusion evenly distributed over 4 hours.
Maintenance dose (third): An infusion evenly distributed over 16 hours.

ACTIONS
Protects the liver by maintaining or restoring the glutathione levels (metabolites formed
after an overdose of acetaminophen may deplete the hepatic stores of glutathione and
cause binding of the metabolite to protein molecules within the hepatocyte, resulting in
cellular necrosis). It may also act by forming an alternate compound and detoxifying the
reactive metabolite. Half-life is approximately 5.6 hours. Metabolizes to various com-
pounds. Crosses the placental barrier. Some excretion in urine.

INDICATIONS AND USES
To prevent or lessen hepatic injury after ingestion of a potentially hepatotoxic quantity
of acetaminophen.

CONTRAINDICATIONS
Known hypersensitivity to acetylcysteine or any of its components.

PRECAUTIONS
Should be administered in a facility equipped to monitor the patient and respond to any
medical emergency. ®m Most effective against severe hepatic injury when administered
within 8 hours of ingestion. Administration before 4 hours does not allow enough time
to determine an actual need for treatment with acetylcysteine; serum levels drawn before
4 hours have passed may be misleading. Effectiveness diminishes gradually after 8 hours.
Should be administered if 24 hours or less has passed since ingestion, because the re-
ported time of ingestion may not be correct and it does not appear to worsen the patient’s
condition. » Total volume administered should be adjusted for patients less than 40 kg
and for patients requiring fluid restriction. If volume is not adjusted, fluid overload can
occur, potentially resulting in hyponatremia, seizure, and death; see Usual Dose. » Use
caution in patients with asthma or a history of bronchospasm. Death occurred in a patient
with asthma. = Infusion reactions and hypersensitivity reactions have occurred. Infusion
reactions usually occur within 30 to 60 minutes of beginning the infusion. = Clearance
decreased and half-life prolonged in patients with various stages of liver damage (Child-
Pugh scores of 5 to 13). m Rumack-Matthew nomogram does not apply to patients with
repeated supratherapeutic ingestion (RSI), which is defined as ingestion of acetamino-
phen at doses higher than those recommended for extended periods of time. For treat-
ment information, see prescribing information for a professional assistance line for acet-
aminophen overdose, or contact a regional poison control center. ® Vial stopper does not
contain natural rubber latex. ® See Monitor and Antidote.
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Monitor: Acute ingestion of 150 mg/kg or more of acetaminophen may result in hepatic
toxicity. Obtain baseline hepatic function studies and monitor throughout detoxification
process.
Preferred method of treatment: Estimate time of acetaminophen ingestion. If less than 24
hours since overdose, draw serum for an acetaminophen level at 4 hours post-ingestion
or as soon as possible thereafter to clarify the need for intervention with acetylcysteine.
The serum acetaminophen level should be evaluated on the Rumack-Matthew nomogram
to determine the probability of toxicity (see package insert for copy of nomogram). = If
serum acetaminophen level is below the treatment line on the nomogram, discontinue the
acetylcysteine if initiated as a precaution. If the plasma level is above the treatment line
on the nomogram, initiate or continue treatment.
Secondary options for treatment: If serum acetaminophen levels are not available within 8
hours, initiate treatment. Do not delay treatment more than 8 hours post-ingestion. = If
time of ingestion is unknown or if the patient is unreliable, consider empiric initiation of
acetylcysteine treatment. ® If a serum acetaminophen level is not available or cannot be
interpreted and less than 24 hours has elapsed since ingestion, administer acetylcysteine
regardless of the quantity reported to have been ingested.
All treatment options: Obtain serum acetaminophen level and baseline ALT, AST, bilirubin,
blood glucose, BUN, electrolytes, PT, and SCr. Monitor as indicated by results. = Mon-
itor BP and HR before, during, and after the infusion. ® Evaluate serum acetaminophen
level on the Rumack-Matthew nomogram. ® Infusion reactions may begin with acute
flushing and erythema of the skin and may occur within 30 to 60 minutes of beginning
the infusion. May resolve spontaneously despite continued infusion of acetylcysteine or
may progress to an acute hypersensitivity reaction and/or anaphylaxis. Observe continu-
ously for initial S/S of a hypersensitivity reaction (e.g., hypotension, rash, shortness of
breath, wheezing). » In suspected toxicity resulting from the extended-release acet-
aminophen preparation, an acetaminophen level drawn fewer than 8 hours post-ingestion
may be misleading. Draw a second level at 4 to 6 hours after the initial level. If either
acetaminophen level falls above the toxicity line, acetylcysteine treatment should be
initiated. m See Precautions and Antidote.
Patient Education: Report S/S of hypersensitivity promptly (e.g., flushing, itching, short-
ness of breath, feeling of faintness).
Maternal/Child: Category B: use during pregnancy only if clearly needed. » Use caution;
safety for use during breast-feeding not established; effects unknown. After 30 hours,
acetylcysteine should be cleared from maternal blood, and breast-feeding can be re-
sumed. ® No adequate or well-controlled studies in pediatric patients, but it has been
used. Efficacy appears to be similar to that seen in adults; see Side Effects. = Adminis-
tered to a small number of preterm infants during clinical studies (a mean rate of
4.2 mg/kg/hr for 24 hours); half-life prolonged to approximately 11 hours in these new-
borns. ®m Acetylcysteine was measurable in the circulation and cord blood of three new-
borns whose mothers were treated for acetaminophen overdose. No adverse side effects
were noted, and none of the infants had evidence of acetaminophen poisoning.
Elderly: Response compared to younger adults not yet known; insufficient numbers par-
ticipated in clinical studies.

DRUG/LAB INTERACTIONS
Drug-drug interaction studies have not been done.

SIDE EFFECTS
Adult and pediatric patients: Pruritus, rash, and urticaria have been reported most fre-
quently and most commonly occur during the initial loading dose. Other reported side
effects include anaphylactoid reactions, angioedema, dyspepsia, dysphoria (abnormal
thinking or confusion), dyspnea, edema, erythema of the skin, eye pain, facial flushing,
gait disturbances, hypotension, nausea and vomiting, palmar erythema, respiratory
symptoms (e.g., bronchospasm, chest tightness, cough, respiratory distress, shortness of
breath, stridor, wheezing), sweating, syncope, tachycardia, vasodilation.
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Overdose: S/S of acute toxicity in animals included ataxia, convulsions, cyanosis, hypo-
activity, labored respiration, and loss of righting reflex.
ANTIDOTE

Keep physician informed of all side effects. Flushing and erythema of the skin are ex-
pected. If other symptoms of a hypersensitivity reaction occur (e.g., bronchospasm,
dyspnea, hypotension, wheezing), discontinue acetylcysteine and treat with diphenhydra-
mine (Benadryl) or epinephrine as indicated. After symptoms subside, the infusion may
be carefully resumed. If S/S of hypersensitivity recur, discontinue infusion permanently
and consider alternate treatments. Contact Poison Control Center for possible treatment
alternatives.

ACYCLOV| R Antiviral

(ay-SYE-kloh-veer)

Zovirax pH 10.5 to 11.6

USUAL DOSE
In all situations for adults, adolescents, children, and neonates, do not exceed a maximum
dose of 20 mg/kg every 8 hours.
Adults and adolescents (12 years of age and older):
Herpes simplex infections; Mucosal and cutaneous HSV infections in inmunocompromised
patients: 5 mg/kg of body weight every 8 hours for 7 days.
Severe initial clinical episodes of herpes genitalis: 5 mg/kg every 8 hours for 5 days.
Herpes simplex encephalitis: 10 mg/kg every 8 hours for 10 days.
Herpes zoster infections (shingles) in immunocompromised patients: 10 mg/kg every 8 hours
for 7 days.

PEDIATRIC DOSE
Pediatric patients under 12 years of age:
Herpes simplex infections; mucosal and cutaneous HSV infections in immunocompromised
patients: 10 mg/kg every 8 hours for 7 days.
Herpes simplex encephalitis: Pediatric patients over 3 months of age: 20 mg/kg every 8 hours
for 10 days.
Herpes zoster infections (shingles) in immunocompromised patients: 20 mg/kg every 8 hours
for 7 days.

NEONATAL DOSE
Neonatal herpes simplex virus infections: Birth to 3 months: 10 mg/kg every 8 hours for 10
days. Doses of 15 mg/kg to 20 mg/kg every 8 hours have been used for up to 14 to 21
days; safety and efficacy have not been established.

DOSE ADJUSTMENTS
Calculate dose by ideal body weight in obese individuals. ® Reduced dose may be indi-
cated in the elderly based on the potential for decreased renal function and concomitant
disease or drug therapy. ® In adults and pediatric patients with impaired renal function,
reduce dose and/or adjust dosing interval based on CrCl as indicated in the following
chart.
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Acyclovir Dosage Adjustments for Adults and Pediatric Patients with Renal Impairment
Creatinine Clearance
(mL/min per 1.73 M?) Percent of Recommended Dose Dosing Interval (hours)
>50 mL/min 100% Every 8 hr
25-50 mL/min 100% Every 12 hr
10-25 mL/min 100% Every 24 hr
0-10 mL/min 50% Every 24 hr

Plasma concentrations decrease with hemodialysis; adjustment of the dosing schedule is
recommended so that an additional dose is administered after each dialysis. No supple-
mental dose is indicated in peritoneal dialysis after adjustment of the dosing interval.

DILUTION
Initially dissolve each 500 mg with 10 mL SWFI (1,000 mg with 20 mL). Concentration
equals 50 mg/mL. Do not use bacteriostatic water for injection (BWFI); will cause pre-
cipitation. Shake well to dissolve completely. Also available in liquid vials. Withdraw the
desired dose and further dilute in an amount of solution to provide a concentration less
than 7 mg/mL (70-kg adult at 5 mg/kg equals 350 mg dissolved in a total of 100 mL of
solution equals 3.5 mg/mL). Compatible with most standard electrolyte and glucose infu-
sion solutions.

Filters: No data available from manufacturer.

Storage: Store unopened vials at CRT. Use reconstituted solution within 12 hours; high
pH may result in etching of glass vial surface after 12 hours. Use solution fully diluted
for administration within 24 hours. Manufacturer will supply data showing stability for
longer periods under specific conditions.

COMPATIBILITY (Underline Indicates Conflicting Compatibility Information)
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.

Manufacturer lists bacteriostatic water for injection (BWFI) as incompatible. Dilution in
biologic or colloidal fluids (e.g., blood products, protein solutions) is not recommended.

One source suggests the following compatibilities:

Additive: Fluconazole (Diflucan), meropenem (Merrem IV).

Y-site: Allopurinol (Aloprim), amikacin (Amikin), amphotericin B cholesteryl (Ampho-
tec), ampicillin, anidulafungin (Eraxis), caspofungin (Cancidas), cefazolin (Ancef), ce-
fotaxime (Claforan), cefoxitin (Mefoxin), ceftaroline (Teflaro), ceftazidime (Fortaz),
ceftriaxone (Rocephin), cefuroxime (Zinacef), chloramphenicol (Chloromycetin), cisa-
tracurium (Nimbex), clindamycin (Cleocin), dexamethasone (Decadron), diltiazem
(Cardizem), dimenhydrinate, diphenhydramine (Benadryl), docetaxel (Taxotere), doripe-
nem (Doribax), doxorubicin liposomal (Doxil), doxycycline, droperidol (Inapsine),
erythromycin (Erythrocin), etoposide phosphate (Etopophos), famotidine (Pepcid 1V),
fentanyl (Sublimaze), filgrastim (Neupogen), fluconazole (Diflucan), gallium nitrate
(Ganite), gentamicin, granisetron (Kytril), heparin, hydrocortisone sodium succinate
(Solu-Cortef), hydromorphone (Dilaudid), imipenem-cilastatin (Primaxin), linezolid
(Zyvox), lorazepam (Ativan), magnesium sulfate, melphalan (Alkeran), meperidine
(Demerol), meropenem (Merrem IV), methylprednisolone (Solu-Medrol), metoclo-
pramide (Reglan), metronidazole (Flagyl IV), milrinone (Primacor), morphine, multivi-
tamins (M.V.L.), nafcillin (Nallpen), nalbufine, oxacillin (Bactocill), paclitaxel (Taxol),
pemetrexed (Alimta), penicillin G potassium, pentobarbital (Nembutal), potassium chlo-
ride (KCl), propofol (Diprivan), ranitidine (Zantac), remifentanil (Ultiva), sodium bicar-
bonate, sulfamethoxazole/trimethoprim, teniposide (Vumon), theophylline, thiotepa, to-
bramycin, vancomycin, zidovudine (AZT, Retrovir).




18 ACYCLOVIR

RATE OF ADMINISTRATION
A single dose must be administered at a constant rate over 1 hour as an infusion. Renal
tubular damage will occur with too-rapid rate of injection. Acyclovir crystals will oc-
clude renal tubules. Use of an infusion pump or microdrip (60 gtt/mL) recommended.

ACTIONS
An antiviral agent with activity against herpes simplex virus types 1 (HSV-1) and 2
(HSV-2) and varicella-zoster virus (VZV). Inhibits replication of viral DNA. Widely
distributed in tissues and body fluids. Metabolized to a small extent in the liver. Half-life
is approximately 2.5 hours. Excreted mainly as unchanged drug in the urine. Crosses the
placental and blood-brain barriers. Secreted in breast milk.

INDICATIONS AND USES
Treatment of initial and recurrent mucosal and cutaneous herpes simplex (HSV-1 and
HSV-2) infections in immunosuppressed patients. ® Severe initial clinical episodes of
herpes genitalis in immunocompetent patients. ® Herpes simplex encephalitis. = Neo-
natal herpes simplex virus infections. ® Herpes zoster infections (shingles) in immuno-
compromised patients. ® Oral acyclovir is used to treat varicella zoster (chickenpox).
Unlabeled uses: Prevention of HSV reactivation in HSCT, treatment of disseminated HSV
or VZV, or empiric treatment of suspected encephalitis in immunocompromised patients
with cancer.

CONTRAINDICATIONS
Hypersensitivity to acyclovir or valacyclovir (Valtrex). The ganciclovir monograph indi-
cates a contraindication for ganciclovir with acyclovir.

PRECAUTIONS
Confirm diagnosis of herpes simplex virus (HSV-1 or HSV-2) through laboratory culture.
Initiate therapy as quickly as possible after symptoms identified. ® For IV use only;
avoid IM or SC injection. ® Use caution in patients with underlying neurologic abnor-
malities, those with serious renal, hepatic, or electrolyte abnormalities, or significant
hypoxia. = Use caution in patients receiving interferon or intrathecal methotrexate, or
with patients who have had previous neurologic reactions to cytotoxic drugs. ® Inci-
dence of CNS adverse events may be more common in the elderly or in patients with
decreased renal function. ® Isolates of herpes simplex viruses (HSV-1, HSV-2) and
varicella-zoster virus (VZV) with reduced susceptibility to acyclovir have been identi-
fied. Consider the possibility of viral resistance to acyclovir in patients who show poor
clinical response. ® Thrombotic thrombocytopenic purpura/hemolytic uremic syndrome
(TTP/HUS) has been reported in immunocompromised patients receiving acyclovir.
Deaths have occurred. = See Contraindications.
Monitor: Maintain adequate hydration and urine flow before and during infusion. Encour-
age fluid intake of 2 to 3 L/day. = Monitor CBC, liver function tests, and renal function;
abnormal renal function (decreased CrCl can occur), concomitant use of other nephro-
toxic drugs, pre-existing renal disease, and dehydration make further renal impairment
with acyclovir more likely. ® Confirm patency of vein; will cause thrombophlebitis.
Rotate site of infusion.
Patient Education: Maintain adequate hydration. Virus remains dormant and can still
spread to others. ® Avoid sexual intercourse when visible herpes lesions are present. Use
condoms routinely.
Maternal/Child: Category B: use during pregnancy only if benefits outweigh risk to fe-
tus. m Breast milk concentrations can be higher than maternal serum concentrations.
Discontinue breast-feeding or evaluate very carefully. = 10 mg/kg and 20 mg/kg doses
in pediatric patients from 3 months to 16 years achieved concentrations similar to those
in adults receiving 5 mg/kg to 10 mg/kg. ® Use with caution in neonates; they have an
age-related decrease in clearance and an increase in half-life (3.8 hours).
Elderly: Effectiveness is similar to younger adults. ® Plasma concentrations are higher in
the elderly compared to younger adults; may be due to age-related changes in renal func-
tion. m Duration of pain after healing was longer in patients 65 years or older. ® Inci-
dence of side effects (e.g., CNS adverse events [coma, confusion, hallucinations, somno-
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lence], dizziness, nausea, renal adverse events, vomiting) was increased. ® See Dose
Adjustments and Precautions.

DRUG/LAB INTERACTIONS
See Precautions. May cause neurotoxicity (e.g., severe drowsiness and lethargy) with
zidovudine. m Concurrent use with other nephrotoxic agents (e.g., aminoglycosides [gen-
tamicin, tobramycin], cisplatin [Platinol]) may increase risk of nephrotoxicity, especially
in patients with pre-existing renal impairment. ® Potentiated by probenecid. = Synergis-
tic effects with ketoconazole and interferon have been noted. Clinical importance not es-
tablished. ® In one case report, a patient stabilized on phenytoin and valproic acid experi-
enced seizures and a reduction in antiepileptic drug serum concentrations when acyclovir
was added to the regimen.

SIDE EFFECTS
Acute renal failure, aggressive behavior, agitation, angioedema, ataxia, coma, confusion,
delirium, diaphoresis, disseminated intravascular coagulation (DIC), dizziness, dysar-
thria (difficulty articulating words), elevated transaminase levels, encephalopathy, hal-
lucinations, headache, hematuria, hemolysis, hives, hyperbilirubinemia, hypersensitivity
reactions (e.g., anaphylaxis), hypotension, inflammation at injection site, lethargy, nau-
sea, obtundation, phlebitis, rash, seizures, transient increased BUN or SCr levels, trem-
ors, vomiting. Some patients (fewer than 1%) may have abdominal pain, anemia, an-
orexia, anuria, chest pain, diarrhea, edema, fatigue, fever, hemoglobinemia, hepatitis,
hypokalemia, ischemia of digits, jaundice, leukocytosis, light-headedness, myalgia, neu-
tropenia, neutrophilia, paresthesia, psychosis, pulmonary edema with cardiac tampon-
ade, rigors, skin reactions (e.g., erythema multiforme, Stevens-Johnson syndrome, toxic
epidermal necrolysis), thirst, thrombocytosis, thrombocytopenia, visual abnormalities.

ANTIDOTE
Notify physician of all side effects. Discontinue drug with onset of CNS side effects.
Treatment will be symptomatic and supportive. Adequate hydration is indicated to pre-
vent precipitation of acyclovir in the renal tubules. A 6-hour session of hemodialysis will
reduce plasma acyclovir concentration by approximately 60%. Hemodialysis may be
indicated in patients with acute renal failure and anuria. Treat anaphylaxis and resuscitate
as necessary.
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ADENOS'N E Antiarrhythmic

(ah-DEN-oh-seen) Diagnostic agent
Adenocard, Adenoscan pH45t075
USUAL DOSE

Adenocard: Conversion of acute paroxysmal supraventricular tachycardia (PSVT): 6 mg ini-
tially. If supraventricular tachycardia not eliminated in 1 to 2 minutes, give 12 mg. May
repeat 12-mg dose in 1 to 2 minutes if needed. Do not exceed 12 mg in any single dose.

Do not administer a repeat dose to patients who develop a high-level block on one
dose of adenosine.

Adenosine is not blocked by atropine. Digitalis, quinidine, beta-adrenergic blocking
agents (e.g., atenolol, esmolol), calcium channel blocking agents (e.g., verapamil), an-
giotensin-converting enzyme inhibitors (e.g., enalapril [Vasotec]), and other cardiac
drugs can be administered without delay if indicated because of the short half-life of
adenosine. Repeat episodes may be treated with adenosine or calcium channel blockers
(e.g., diltiazem, verapamil).

Adenoscan: Noninvasive diagnosis of coronary artery disease with thallium tomography:
140 mecg/kg/min (0.14 mg/kg/min) as a 6-minute continuous peripheral infusion. Inject
thallium at 3 minutes. May be injected directly into adenosine infusion set. Dose should
be based on total body weight. m See Drug/Lab Interactions.

PEDIATRIC DOSE
See Maternal/Child.
Adenocard: Conversion of acute paroxysmal supraventricular tachycardia (PSVT) in pediatric
patients weighing less than 50 kg: 0.05 to 0.1 mg/kg. May increase dose by 0.05 to
0.1 mg/kg increments every 2 minutes until PSVT terminated or maximum dose reached
(0.3 mg/kg or 12 mg). AHA guidelines recommend 0.1 mg/kg rapid IV push. Follow
each dose with a 5- to 10-mL NS flush. Double to 0.2 mg/kg if a second dose is required.
Maximum first dose 6 mg. Maximum second dose and maximum single dose is
12 mg. m See comments in Usual Dose.
Pediatric patients weighing more than 50 kg: Same as Usual Dose.

DOSE ADJUSTMENTS
Metabolism of adenosine is independent of hepatic or renal function. No dose adjustment
indicated. ® See Drug/Lab Interactions; alternative therapy (e.g., calcium channel block-
ers) may be indicated.

DILUTION
Solution must be clear; do not use if discolored or particulate matter present.
Adenocard: Conversion of acute PSVT: Give undiluted directly into a vein. If given into an
IV line, use the closest port to the insertion site and follow with a rapid NS flush
(+/— 50 mL) to be certain the solution reaches the systemic circulation. Discard unused
portion.
Adenoscan: Pharmacologic stress testing: Dilute a single dose in sufficient NS to distribute
over 6 minutes.
Storage: Store at CRT 15° to 30° C (59° to 86° F); refrigeration will cause crystallization.
If crystals do form, dissolve by warming to room temperature.

COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
One source suggests the following compatibilities:
Y-site: Abciximab (ReoPro).
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RATE OF ADMINISTRATION
Adenocard: Conversion of acute PSVT: Must be given as a rapid bolus IV injection over 1
to 2 seconds. Follow each dose with NS flush; see Dilution.
Adenoscan: Pharmacologic stress testing: See Usual Dose.

ACTIONS
A naturally occurring nucleoside present in all cells of the body. Has many functions.
When given as a rapid IV bolus, adenosine has antiarrhythmic properties, slowing car-
diac conduction (particularly at the AV node), interrupting reentry pathways through the
AV node, and restoring sinus rhythm in patients with PSVT. When used as a diagnostic
aid and given as a continuous infusion, adenosine acts as a vasodilator. Dilates normal
coronary vessels, increasing blood flow. Has little effect on stenotic arteries. When ad-
ministered with thallium-201, helps differentiate between areas of heart supplied by
normal blood flow and areas supplied by stenotic coronary arteries. When larger doses
are given by infusion, adenosine decreases BP and produces a reflexive increase in HR.
Adenocard and Adenoscan have the same molecular structure, same solvent, diluent, and
concentration. The difference in their actions is in the rate of administration; however,
the FDA has approved Adenocard for converting PSVT and Adenoscan for pharmaco-
logic stress testing. When used for treatment of PSVT, it is effective within 1 minute.
When used for diagnostic purposes, maximum effect is reached within 2 to 3 minutes of
starting the infusion. Coronary blood flow velocity returns to basal levels within 1 to 2
minutes after the infusion is discontinued. Half-life is estimated to be less than 10 sec-
onds. Adenosine is salvaged immediately by erythrocytes and blood vessel endothelial
cells and metabolized for natural uses throughout the body (regulation of coronary and
systemic vascular tone, platelet function, lipolysis in fat cells, intracardiac conduction).

INDICATIONS AND USES
Adenocard: To convert acute paroxysmal supraventricular tachycardia (PSVT) to normal
sinus rhythm; a first-line agent according to AHA. Includes PSVT associated with acces-
sory bypass tracts (Wolff-Parkinson-White syndrome). Does not convert atrial flutter,
atrial fibrillation, or ventricular tachycardia to normal sinus rhythm (NSR).
Adenoscan: Adjunct to thallium-201 myocardial perfusion scintigraphy in patients unable
to exercise adequately. (Results are similar to IV dipyridamole or exercise stress testing.)

CONTRAINDICATIONS
Known hypersensitivity to adenosine. ® Symptomatic bradycardia, sick sinus syndrome,
and second- or third-degree AV block unless a functioning artificial pacemaker is in place.

PRECAUTIONS
Both preparations: Absolutely confirm labeling for IV use. Do not use adenosine phos-
phate, which is for IM use in the symptomatic relief of varicose vein complica-
tions. ® Emergency resuscitation drugs and equipment must always be available. = May
produce short-lasting first-, second-, or third-degree heart block. Usually self-limiting
due to short half-life. Patients who develop high-level block should not be given addi-
tional doses of adenosine. = May cause bronchoconstriction. Use with caution in pa-
tients with obstructive lung disease not associated with bronchoconstriction (e.g., em-
physema, bronchitis). Avoid use in patients with bronchoconstrictive or bronchospastic
disease (e.g., asthma).
Adenocard: Valsalva maneuver may be used before use of adenosine in PSVTs if clini-
cally appropriate. ® Transient or prolonged episodes of asystole and ventricular fibrilla-
tion have been reported. Deaths have occurred. In most instances, these cases were as-
sociated with the concomitant use of digoxin (Lanoxin) and, less frequently, with digoxin
and verapamil. ® Some slowing of ventricular response may occur if atrial flutter or fi-
brillation is also present.
Adenoscan: Fatal cardiac arrest, sustained ventricular tachycardia (requiring resuscita-
tion), and nonfatal MI have been reported. Patients with unstable angina may be at
greater risk. ® Can cause significant hypotension. Use with caution in patients with au-
tonomic dysfunction, stenotic valvular heart disease, pericarditis or pericardial effusion,
stenotic carotid artery disease with cerebrovascular insufficiency, or uncorrected hypovo-
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lemia; may be at increased risk for hypotensive complications. ® Hypertension has been
reported; usually resolves spontaneously. ® Atrial fibrillation has been reported. In re-
ported cases, it began 1.5 to 3 minutes into the infusion, lasted for 15 seconds to 6 hours,
and spontaneously converted to NSR.

Monitor: Adenocard: Conversion of acute PSVT: Must reach systemic circulation; see Dilu-
tion. ® ECG monitoring during administration recommended. Monitor BP. At the time
of conversion to normal sinus rhythm, PVCs, PACs, atrial fibrillation, sinus bradycardia,
sinus tachycardia, skipped beats, and varying degrees of AV nodal block are seen on the
ECG in many patients. Usually last only a few seconds and resolve without interven-
tion. m Less likely to precipitate hypotension if arrhythmia does not terminate.
Adenoscan: Pharmacologic stress testing: ECG monitoring during administration recom-
mended. Monitor HR and BP at regular intervals during infusion. ®= Obtain images when
infusion complete and redistribution images 3 to 4 hours later.

Maternal/Child: Category C: use in pregnancy only if clearly needed. Some references
recommend avoiding early pregnancy. ® Safety for use in pediatric patients not estab-
lished, but has been used for conversion of PSVT in neonates, infants, children, and ado-
lescents. Safety for use in pharmacologic stress testing in patients under 18 years not
established.

Elderly: Response similar to that seen in younger patients; however, greater sensitivity of
some older patients cannot be ruled out. May have diminished cardiac function, nodal
dysfunction, concomitant disease, or drug therapy that may alter hemodynamic function
and produce severe bradycardia or AV block.

DRUG/LAB INTERACTIONS

Both preparations: Effects antagonized by methylxanthines (e.g., caffeine, theophylline);
larger doses may be required or adenosine may not be effective. m Potentiated by dipyrid-
amole (Persantine); smaller doses of adenosine may be indicated. ® Cardiovascular effects
increased by nicotine; rapid injection may induce anginal pain. ® May produce a higher
degree of heart block with carbamazepine (Tegretol). = Concomitant use with digoxin alone
or digoxin in combination with verapamil associated with rare cases of ventricular fibrillation;
see Precautions. ® See Usual Dose. » Adenoscan: Before using Adenoscan for pharmaco-
logic stress testing, avoid (or withhold for at least 5 half-lives) adenosine antagonists (e.g.,
methylxanthines) and/or potentiators (e.g., dipyridamole, papaverine).
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SIDE EFFECTS
Both preparations: Generally predictable, short lived, and easily tolerated. Most will ap-

pear immediately and last less than 1 minute. Atrial fibrillation, bronchospasm, chest
pressure, dizziness, dyspnea and/or shortness of breath, facial flushing, headache, hyper-
tension, light-headedness, nausea, numbness, PACs, PVCs, sinus bradycardia, sinus
tachycardia, skipped beats, varying degrees of AV nodal block. Less than 1% of patients
complain of apprehension, blurred vision, burning, chest pain, head pressure, heavy
arms, hyperventilation, hypotension, metallic taste, neck and back pain, palpitations,
pressure in groin, seizures, sweating, tight throat, and tingling in arms.
Both preparations: Major: Arrhythmias (persistent), including VT, VF, atrial fibrillation,
and torsades de pointes; bronchospasm (severe); myocardial infarction; pulmonary
edema; third-degree AV block. Asystole with fatal outcome has been reported.
Post-Marketing: Both preparations: Seizure activity, including tonic-clonic (grand mal) sei-
zures, and loss of consciousness. Adenoscan: Injection site reactions, respiratory arrest,
throat tightness, vomiting. Adenosine: Atrial fibrillation, bradycardia, prolonged asystole,
torsades de pointes, transient increase in blood pressure, VF, VT.

ANTIDOTE
Notify physician of any side effect that lasts more than 1 minute. If a side effect persists,
decrease rate of infusion (Adenoscan [pharmacologic stress testing]). With either use, for
progression to a major side effect discontinue adenosine. Treat symptomatically if indi-
cated. Bradycardia may be refractory to atropine. Short half-life generally precludes
overdose problems, but aminophylline 50 to 125 mg as a slow infusion is a competitive
antagonist. Resuscitate as necessary.
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ADO-TRASTUZUMAB EMTANS'NE Monoclonal antibody

Antineoplastic

Kadcyla

USUAL DOSE
3.6 mg/kg as an infusion every 3 weeks (21-day cycle) until disease progression or unac-
ceptable toxicity. Do not administer doses greater than 3.6 mg/kg. Do not substitute ado-
trastuzumab (Kadcyla) for or with trastuzumab.

DOSE ADJUSTMENTS
No dose adjustment is indicated in patients with mild or moderate renal impairment. In
patients with severe renal impairment (CrCl less than 30 mL/min), no dose adjustments
can be recommended because of the limited data available. ® If a planned dose is de-
layed or missed, do not wait until the next planned cycle; administer as soon as possible, and
adjust the schedule to maintain a 3-week interval between doses.

Recommended Ado-Trastuzumab Dose Reduction Schedule for Adverse Events*
Dose Reduction Schedule Dose Level to Administer
Starting dose 3.6 mg/kg
First dose reduction 3 mg/kg
Second dose reduction 2.4 mg/kg
Requirement for further dose reduction Discontinue treatment

*Ado-trastuzumab dose should not be re-escalated after a dose reduction is made.

Ado-Trastuzumab Dose Modification Guidelines for Increased Serum Transaminases (AST/ALT)

Grade 2 (>2.5 to =<5 X ULN) Grade 3 (>5 to =20 X ULN) Grade 4 (>20 X ULN)

Treat at same dose level. Do not administer until Permanently discontinue ado-
AST/ALT recovers to Grade =2, trastuzumab.
and then reduce one dose level.

ALT,; Alanine transaminase; AS7, aspartate transaminase; ULN, upper limit of normal.

Ado-Trastuzumab Dose Modification Guidelines for Hyperbilirubinemia

Grade 2 (>1.5to =3 X ULN) Grade 3 (>3 to =10 X ULN) Grade 4 (>10 X ULN)

Do not administer until total biliru- | Do not administer until total biliru- | Permanently discontinue
bin recovers to Grade =1, and bin recovers to Grade =1, and ado-trastuzumab.
then treat at same dose level. then reduce one dose level.
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Ado-Trastuzumab Dose Modification Guidelines for Left Ventricular Dysfunction

LVEF 40% to =<45% | LVEF 40% to <45%
and Decrease Is and Decrease Is
=10% Points from | <10% Points from
Symptomatic CHF LVEF <40% Baseline Baseline LVEF >45%
Discontinue Do not administer | Do not administer | Continue treatment | Continue treatment
ado-trastuzumab. ado-trastuzumab. ado-trastuzumab. with ado- with ado-
Repeat LVEF as- Repeat LVEF as- trastuzumab. trastuzumab.
sessment within sessment within | Repeat LVEF as-
3 weeks. 3 weeks. sessment within
If LVEF <40% is | If LVEF has not 3 weeks
confirmed, dis- recovered to
continue ado- within 10%
trastuzumab. points from
baseline, dis-
continue ado-
trastuzumab.
CHEF, Congestive heart failure; LVEF, left ventricular ejection fraction.
Ado-Trastuzumab Dose Modification Guidelines for Thrombocytopenia
Grade 3 Grade 4
Platelets 25,000/mm3 to <50,000/mm?3 Platelets <25,000/mm?3

Do not administer ado-trastuzumab until platelet
count recovers to =Grade 1 (=75,000/mm?), and
then reduce one dose level.

Do not administer ado-trastuzumab until platelet
count recovers to =Grade 1 (=75,000/mm?), and
then treat at same dose level.

Ado-Trastuzumab Dose Modification Guidelines for Other Adverse Events

Adverse Event Action

Serum transaminases >3 X ULN and concomitant | Permanently discontinue ado-trastuzumab.

total bilirubin >2 X ULN

Diagnosed with nodular regenerative hyperplasia Permanently discontinue ado-trastuzumab.

(NRH)

Diagnosed with interstitial lung disease (ILD) or Permanently discontinue ado-trastuzumab.

pneumonitis

Temporarily discontinue ado-trastuzumab until res-
olution to =Grade 2.

Grade 3 or 4 peripheral neuropathy

DILUTION
Specific techniques required; see Precautions. Check vial label to avoid medication errors;
should read Kadcyla (ado-trastuzumab emtansine), NOT trastuzumab. Trade name (Kad-
cyla) should be clearly recorded (or stated) in the patient file to improve traceability of
biological medicinal products.

Available in single-dose vials of 100 mg/vial and 160 mg/vial. Reconstitute the
100-mg vial with 5 mL of SWFI. Reconstitute the 160-mg vial with 8 mL of SWFI. Both
yield 20 mg/mL. Swirl vial gently; do not shake. Solution should be clear to slightly
opalescent and colorless to light brown. Withdraw the calculated dose and transfer to an
infusion bag of 250 mL of NS. Do not use D5W. Avoid foaming by gently inverting bag
to mix. Do not shake. Immediate use preferred.

Filters: Use of a 0.22-micron, in-line, non—protein adsorptive polyethersulfone (PES) fil-
ter required for administration.

Storage: Store vials until time of reconstitution in refrigerator at 2° to 8° C (36° to 46° F).
Do not freeze or shake original vials or reconstituted or diluted solutions. Reconstituted
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vials and diluted solutions can be refrigerated for up to 4 hours. Discard unused recon-
stituted or diluted drug and discard any prepared ado-trastuzumab after 4 hours.

COMPATIBILITY
Manufacturer states, “Do not mix Kadcyla (ado-trastuzumab emtansine), or administer
as an infusion, with other medicinal products.” Incompatible with D5W.

RATE OF ADMINISTRATION
For IV infusion only. Do not administer as an IV push or bolus. Use of a 0.22-micron,
in-line, non—protein adsorptive polyethersulfone (PES) filter required. Slow or interrupt
the infusion if patient develops an infusion-related reaction; see Dose Adjustments, Pre-
cautions, and Antidote.
First infusion: Administer over 90 minutes.
Subsequent infusions: If initial and/or prior infusions are well tolerated, subsequent infu-
sions may be administered over 30 minutes.
Delayed of missed infusions: Administer at the dose and rate tolerated in the most recent
infusion.

ACTIONS
A HER2-targeted antibody-drug conjugate (ADC) that contains the humanized anti-
HER?2 IgGl, trastuzumab, covalently linked to the microtubule inhibitory drug DMI1 (a
maytansine derivative). Specific processes result in the intracellular release of DM1-
containing cytotoxic catabolites. Binding of DM1 to tubulin disrupts microtubule net-
works in the cell, which results in cell-cycle arrest and apoptotic cell death. Ado-
trastuzumab emtansine inhibits HER?2 receptor signaling, mediates antibody-dependent
cell-mediated cytotoxicity, and inhibits shedding of the HER2 extracellular domain in
human breast cancer cells that overexpress HER2. Maximum concentrations have been
observed close to the end of an infusion. DM1 is metabolized in the liver by CYP3A4/5.
Elimination half-life is approximately 4 days.

INDICATIONS AND USES
Used as a single agent in the treatment of patients with HER2-positive, metastatic breast
cancer who previously received trastuzumab and a taxane separately or in combination.
Patients should have either received prior therapy for metastatic disease or developed a
recurrence of disease during or within 6 months of completing other chemotherapy.

CONTRAINDICATIONS
Manufacturer states, “None.”

PRECAUTIONS
Follow guidelines for handling cytotoxic agents. See Appendix A, p. 1251. = Do not ad-
minister doses greater than 3.6 mg/kg. = Do not substitute ado-trastuzumab (Kadcyla) for or
with trastuzumab. m Serious hypersensitivity and/or infusion reactions have occurred.
Ado-trastuzumab has not been studied in patients who had trastuzumab permanently
discontinued because of infusion-related reactions and/or hypersensitivity; treatment
with ado-trastuzumab is not recommended for these patients. = Administer under the
direction of a physician knowledgeable in its use in a facility with adequate diagnostic
and treatment facilities to monitor the patient and respond to any medical emer-
gency. ® Exposure to ado-trastuzumab can result in embryo-fetal death or birth defects; see Patient
Education and Maternal/Child. = Hepatotoxicity, predominantly increases in serum
transaminases, has been observed. Serious hepatotoxicity has been reported, including liver failure
and death. = Nodular regenerative hyperplasia (NRH) of the liver has been identified
from liver biopsies. NRH may lead to non-cirrhotic portal hypertension. = Cardiac toxicity
has been reported. Treatment with ado-trastuzumab may lead to reductions in left ventricular ejection
function (LVEF). m Interstitial lung disease (ILD), including pneumonitis, has been re-
ported. Some have resulted in acute respiratory distress syndrome or fatal outcome. = Pe-
ripheral neuropathy (predominantly sensory) has been reported. m Effects on patients
with severe renal impairment and/or hepatic impairment have not been studied. = A
protein substance; has potential for immunogenicity. ® See Dose Adjustments, Monitor,
and Antidote.
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Monitor: Verify non-pregnancy status before beginning ado-trastuzumab therapy. =
Assess HER?2 status before beginning ado-trastuzumab therapy. Testing should be done
by a laboratory with demonstrated proficiency in the testing process. ® Obtain baseline
CBC and differential with platelets before treatment and before each scheduled
dose. m Obtain baseline AST, ALT, and bilirubin before treatment and before each scheduled dose
(every 3 weeks). m Obtain baseline LVEF before treatment and at regular intervals (e.g., every
3 months) to confirm it remains within the prescribed parameters. = Avoid extravasation; moni-
tor infusion site closely. ® Monitor for S/S of a hypersensitivity or infusion reaction
(e.g., asthenia, bronchospasm, chills, dizziness, dyspnea, fatigue, fever, flushing, hypo-
tension, nausea, pruritus, rash, urticaria, vomiting, wheezing). Observe closely during
and for 90 minutes after the first infusion and during and for at least 30 minutes after
subsequent infusions. ® Consider a possible diagnosis of NRH in patients with clinical
symptoms of portal hypertension but with normal transaminases and no manifestations
of cirrhosis. Diagnosis can be confirmed only by histopathology. ® Monitor for S/S of
ILD (e.g., cough, dyspnea, fatigue, and pulmonary infiltrates). May or may not occur as
sequelae of infusion reactions. ® Monitor for thrombocytopenia (platelet count less than
50,000/mm?). Initiate precautions to prevent excessive bleeding (e.g., inspect IV sites,
skin, and mucous membranes; use extreme care during invasive procedures; test urine,
emesis, stool, and secretions for occult blood). = Monitor for S/S of peripheral neuropa-
thy (e.g., paresthesias, tingling, weakness).
Patient Education: Avoid pregnancy; potential serious risk to fetus. Effective contraception re-
quired while receiving therapy and for 6 months following the last dose. m If a preg-
nancy occurs during therapy or if ado-trastuzumab is administered during a pregnancy,
report exposure immediately to the Genentech Adverse Event Line. ® During infusion,
promptly report S/S of an infusion or hypersensitivity reaction (e.g., asthenia, broncho-
spasm, chills, dizziness, dyspnea, fatigue, fever, flushing, hypotension, nausea, pruritus,
rash, urticaria, vomiting, wheezing). ® Promptly report S/S of acute hepatitis (e.g., ab-
dominal pain, anorexia, dark urine, generalized pruritus, jaundice, nausea, vomiting).
m Report new-onset or worsening SOB, cough, swelling of ankles/legs, weight gain. =
See Appendix D, p. 1255.
Maternal/Child: Category D: avoid pregnancy; may cause fetal harm. Exposure can result in
embryo-fetal death and birth defects. Oligohydramnios, fatal pulmonary hypoplasia, skeletal
abnormalities, and embryo-fetal death have been reported in post-marketing reports for
trastuzumab; see Patient Education. m Encourage patients who are exposed during preg-
nancy to enroll in the MotHER Pregnancy Registry. m Discontinue breast-feeding. =
Safety and effectiveness for use in pediatric patients not established.
Elderly: No differences in safety and effectiveness noted compared with younger adults.

DRUG/LAB INTERACTIONS
No formal drug interaction studies have been done. DMI1, a component of ado-
trastuzumab, is metabolized mainly by CYP3A4 and to a lesser extent by CYP3AS. Avoid
concomitant use of strong CYP3A4 inhibitors (e.g., atazanavir [Reyataz], clarithromycin
[Biaxin], indinavir [Crixivan], itraconazole [Sporanox], ketoconazole [Nizoral], nefazo-
done, nelfinavir [Viracept], ritonavir [Norvir], saquinavir [Invirase], telithromycin
[Ketek], voriconazole [VFEND]). Consideration of an alternate medication with no or
minimal potential to inhibit CYP3A4 is recommended, or delay ado-trastuzumab treat-
ment until the strong CYP3A4 inhibitors have cleared from the circulation (approxi-
mately 3 elimination half-lives of the inhibitors). If coadministration cannot be delayed,
closely monitor patients for adverse reactions.

SIDE EFFECTS
Constipation, fatigue, headache, increased transaminases, musculoskeletal pain, nausea,
and thrombocytopenia were most common. Serious side effects include embryo-fetal
toxicity, hepatotoxicity, hypersensitivity and/or infusion-related reactions, left ventricu-
lar dysfunction, neurotoxicity, nodular regenerative hyperplasia, portal hypertension,
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pulmonary toxicity, and thrombocytopenia. Abdominal pain, anemia, arthralgia, asthe-
nia, blurred vision, chills, conjunctivitis, cough, diarrhea, dizziness, dry eyes, dry mouth,
dysgeusia, dyspepsia, dyspnea, epistaxis, fever, hypertension, hypokalemia, increased
blood alkaline phosphatase, increased lacrimation, insomnia, myalgia, neutropenia, pe-
ripheral edema, pneumonitis, pruritus, rash, stomatitis, urinary tract infections, and
vomiting have also been reported.

ANTIDOTE

Notify physician of all side effects. Most will be treated symptomatically. If signs of an
infusion reaction occur, slow or interrupt the infusion and treat appropriately. Monitor
patients carefully until symptoms resolve. Discontinue immediately for a serious hyper-
sensitivity reaction. Treat hypersensitivity reactions with epinephrine, antihistamines,
corticosteroids, bronchodilators, and oxygen. See Dose Adjustments for recommenda-
tions to delay or permanently discontinue ado-trastuzumab with serious side effects (e.g., hyperbiliru-
binemia, increased serum transaminases, LVEF, nodular regenerative hyperplasia [NRH], pe-
ripheral neuropathy, pulmonary toxicity [ILD or pneumonitis], thrombocytopenia).
Resuscitate as indicated.
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ALBUMIN (HUMAN) Plasma volume expander

(al-BYOO-min HU-man) (plasma protein fraction)

Albumin (Human Preservative Free) 5%, 20%, & 25%, Albuminar 5%

& 25%, AlbuRx 5% & 25%, Albutein 5% & 25%, Buminate 5% & 25%,

Flexbumin 25%, Human Albumin Grifols 25%, Normal Serum

Albumin, Plasbumin 5%, 20%, & 25% pH 6.4 to 7.4

USUAL DOSE
Variable, depending on patient condition (e.g., presence of hemorrhage, hypovolemia, or
shock, pulse, BP, hemoglobin and hematocrit, and amount of pulmonary or venous con-
gestion present). Fluid and protein requirements and underlying condition determine the
concentration of albumin used. 5% is usually indicated in hypovolemic or intravascularly
depleted patients, and 20% or 25% is appropriate when fluid and sodium intake should
be minimized (e.g., cerebral edema, hypoproteinemia, pediatric patients). The initial
dose is usually 12.5 to 25 Gm. Amount of 5% given may be increased to 0.5 Gm/lb of
body weight (10 mL/Ib) with careful monitoring of the patient. Available as 5% solution
(5 Gm/100 mL), 20% solution (20 Gm/100 mL), or 25% solution (25 Gm/100 mL). The
maximum dose is 6 Gm/kg/24 hr or 250 Gm in 48 hours (250 Gm is equal to 5 liters of
5% or 1 liter of 25%). In the absence of active hemorrhage, the total dose usually does
not exceed the normal circulating mass of albumin (e.g., 2 Gm/kg of body weight).
Hypoproteinemia (hypoalbuminemia): 50 to 75 Gm as a 5% or 25% solution. Repeat doses
may be required in patients who continue to lose albumin.
Hypovolemia: 12 to 25 Gm as a 5%, 20%, or 25% solution. May be repeated in 15 to 30
minutes if response inadequate. If 25% solution is used, additional fluids may be needed.
Burns: Electrolyte replacement and crystalloids (e.g., IV fluids) to maintain plasma vol-
ume are required in the first 24 hours. Then begin with 25 Gm and adjust as necessary to
maintain albumin level from 2 to 3 Gm/dL.
Acute nephrosis or acute nephrotic syndrome: 20 to 25 Gm of a 25% solution with a loop
diuretic (e.g., furosemide [Lasix], torsemide [Demadex]) daily for 7 to 10 days.
Hemodialysis: 100 mL of a 20% or 25% solution.
Red blood cell resuspension: 20 to 25 Gm of a 20% or 25% solution/liter of RBCs.
Cardiopulmonary bypass: Achieve a plasma albumin of 2.5 Gm/dL and hematocrit concen-
tration of 20% with either a 5% or 25% solution. Use crystalloids (IV fluids) as a pump
prime.

PEDIATRIC DOSE
0.5 to 1 Gm/kg/dose. 25% solution is usually used in infants and other pediatric patients;
do not use in preterm infants. Monitor hemodynamic response closely. Maximum dose
6 Gm/kg/24 hr or 250 Gm/48 hr.
Hypoproteinemia (hypoalbuminemia): 0.5 to 1 Gm/kg/dose. Repeat every 1 to 2 days as
needed.
Hypovolemia: 0.5 to 1 Gm/kg/dose. May be repeated in 15 to 30 minutes if response inad-
equate.
Hemolytic disease of the newborn: 1 Gm/kg (4 mL/kg) of 25% albumin. One source recom-
mends giving 1 hour before exchange transfusion. Another recommends 1 to 2 hours
before blood transfusion or with transfusion (exchange 50 mL of albumin 25% for 50 mL
plasma). Do not use in preterm infants.
Burns: See Usual Dose.
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DILUTION
May be given undiluted or further diluted with NS or D5W for infusion. NS is the pre-
ferred diluent. When sodium restriction is required, DSW may be substituted. The use of
SWEFI as a diluent is not recommended. Life-threatening hemolysis and acute renal fail-
ure can result if a sufficient volume of SWFI is used as a diluent. The 5% product is
isotonic and osmotically approximates human plasma. One volume of 25% to four vol-
umes of diluent is isotonic. Use only clear solutions.
Storage: Store at CRT. Use within 4 hours after opening. Discard unused portions.

COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
Do not use SWFI as a diluent; see Dilution. Manufacturers state, “Do not mix with pro-
tein hydrolysates, amino acid mixtures, or solutions containing alcohol.” Manufacturers
also state, “May be administered in conjunction with or combined with other parenterals
such as whole blood, plasma, glucose, saline, or sodium lactate.”

One source suggests the following compatibilities:

Y-site: Diltiazem (Cardizem), lorazepam (Ativan).

RATE OF ADMINISTRATION
Variable, depending on indication, present blood volume, patient response, and concen-
tration of solution. A too-rapid rate, especially in the presence of normal blood volume,
may cause circulatory overload and pulmonary edema. Averages are:
Normal blood volume: 1 to 2 mL/min.
Deficient blood volume (hypovolemia): A single dose as rapidly as tolerated. Repeat dose as
rapidly as tolerated if indicated. As volume approaches normal, slow 5% to 1 to
2 mL/min and 25% to 1 mL/min to prevent circulatory overload and pulmonary edema.
Hypoproteinemia: 2 to 3 mL/min in adults; a single dose over 30 to 120 minutes in pedi-
atric patients.
Infants and other pediatric patients: For uses other than hypovolemia and hypoproteinemia,
the rate of administration should be about one fourth to one half the adult rate.

ACTIONS
A sterile natural plasma protein substance prepared by a specific process, which makes
it free from the danger of serum hepatitis. A blood volume expander that accounts for
70% to 80% of the colloid oncotic pressure of plasma. Expands blood volume propor-
tionately to amount of circulating blood, improves cardiac output, prevents marked he-
moconcentration, aids in reduction of edema, and raises serum protein levels. Low so-
dium content helps to maintain electrolyte balance and should promote diuresis in
presence of edema (contains 130 to 160 mEq sodium/L). Also acts as a transport protein
that binds both endogenous and exogenous substances, including bilirubin and certain
drugs.

INDICATIONS AND USES
Hypovolemia (with or without shock [actual or impending], with or without hemor-
rhage); 5% if hypovolemic, 25% if adequate hydration or edema is present. = Hypo-
albuminemia from inadequate production (e.g., burns, congenital analbuminemia,
endocrine disorders, infection, liver disease, major injury, malignancy, malnutri-
tion). ® Hypoalbuminemia from excessive catabolism (e.g., burns, major injury, nephro-
sis, pancreatitis, pemphigus [chronic relapsing skin disease], peritonitis, thyrotoxico-
sis). m Hypoalbuminemia from loss from the body (e.g., hemorrhage, burn exudates,
excessive renal excretion, exfoliative dermatoses, exudative enteropathy [e.g., inflamma-
tory bowel disease]). = Hypoalbuminemia from redistribution within the body (e.g.,
cirrhosis with ascites, inflammatory conditions, major surgery). = Hypoalbuminemia
secondary to pulmonary edema in adult respiratory distress syndrome (ARDS). = Rais-
ing plasma oncotic pressure to treat edema of nephrosis. ® Cardiopulmonary bypass
surgery. ® Hemolytic disease of the newborn (bilirubin binding activity) as adjunct to
exchange transfusion. ® Provide adequate volume and prevent hypoproteinemia as an
adjunct to RBC resuspension.
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Unlabeled uses: Large-volume paracentesis, spontaneous bacterial peritonitis in patients
with cirrhosis.

CONTRAINDICATIONS
Anemia (severe) or cardiac failure in the presence of normal or increased intravascular
volume, hypersensitivity to albumin, pulmonary edema. ® Buminate 25% should not be
used in patients with chronic renal impairment; contains aluminum.

PRECAUTIONS
Whole blood or packed cells probably indicated if more than 1,000 mL 5% albumin re-
quired in hemorrhage; are adjunctive to use of large amounts of serum albumin to prevent
anemia. Is not a substitute for whole blood in situations where both the oxygen-carrying
capacity and plasma volume expansion provided by whole blood are required. = May be
given regardless of patient blood group. = Use caution in hypertension, low cardiac re-
serve, hepatic or renal failure, or lack of albumin deficiency. = Use caution in patients
with normal or increased intravascular volume; however, patients with hypoproteinemia
may have normal blood volume. ® Use caution in patients with burns, hypoproteinemia,
or hypovolemia; an FDA-issued Dear Doctor letter identified concerns of an excess mor-
tality rate when albumin administration was compared to NS administration in these
critically ill patients. Trauma patients with concomitant traumatic brain injuries may also
be at risk for increased mortality. ® Made from human plasma and may contain infec-
tious agents (e.g., HIV, Creutzfeldt-Jakob disease, hepatitis B, hepatitis C). Numerous
steps in the manufacturing process are used to make the potential for infection extremely
remote. ® 25 Gm of albumin is the osmotic equivalent of 2 units of fresh-frozen plasma.
25 Gm of albumin provides as much plasma protein as 500 mL of plasma or 2 units of
whole blood. = Albumin is not a source of nutrition.
Monitor: Monitor BP. = Monitor for S/S of a hypersensitivity reaction (e.g., chest pain,
dizziness, dyspnea, fever, flushing, hypotension, nausea, pruritus, rash, rigors, urti-
caria). ® Hemoglobin, hematocrit, electrolyte, and serum protein evaluations are manda-
tory during therapy. Alkaline phosphatase may be elevated. = Hyponatremia may result
from administration of large volumes of albumin diluted in D5SW; additional monitoring
of electrolytes may be required. = Observe patient carefully for increased bleeding re-
sulting from more normal BP, circulatory embarrassment, pulmonary edema, or lack of
diuresis. Central venous and/or pulmonary wedge pressure readings are most help-
ful. = Maintain hydration with additional fluids, especially in dehydrated pa-
tients. m Normal plasma albumin is 3.5 to 6 Gm/dL.
Maternal/Child: Category C: safety for use during pregnancy not established. = Do not use
25% solution in preterm infants.
Elderly: Monitor fluid intake carefully; more susceptible to circulatory overload and pul-
monary edema. ® Plasma albumin levels may be more volatile.

DRUG/LAB INTERACTIONS
Specific information not available.

SIDE EFFECTS
Chills, fever, headache, hypotension, nausea, salivation, skin rash or hives, tachycardia,
vomiting.
Major: Congestive heart failure, decreased myocardial contractility, hypersensitivity reac-
tions including anaphylaxis (rare), precipitous hypotension, pulmonary edema, salt and
water retention.

ANTIDOTE
Notify the physician of all side effects. Minor side effects are generally tolerated and
treated symptomatically. For major side effects, discontinue albumin and treat symptom-
atically. Resuscitate as necessary.
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ALDESLEU KlN Antineoplastic

(al-des-LOO-kin) Immunomodulator
Biologic response modifier

Recombinant interleukin-2

Interleukin-2 Recombinant, Proleukin pH7.2t0 7.8

USUAL DOSE (International units [IU])
Patient selection restricted. Prescreening and baseline studies required; see Precautions/
Monitor.

Standard high-dose regimen: Intermittent IV: 600,000 International units (IU)/kg
(0.037 mg/kg) every 8 hours for 14 doses. After 9 days of rest, repeat for up to 14 more
doses; this constitutes one course (two 5-day [14 or fewer doses] treatment cycles sepa-
rated by a rest period of 9 days). Treat with 28 doses or until dose-limiting toxicity re-
quiring ICU-level support occurs. Dose is based on actual patient weight.

Retreatment: Evaluate for response 4 weeks after course completion and again before
scheduling start of the next course. Additional courses are considered if there is some
tumor shrinkage following the previous course and retreatment is not contraindicated. At
least 7 weeks from hospital discharge should elapse before a subsequent course is
administered.

Sometimes given in combination with other agents.

DOSE ADJUSTMENTS
Information on dosing in obese and underweight patients is not available; base dose on
actual patient weight. = Doses are frequently withheld for toxicity. Doses are actually
withheld, not reduced in amount. Median number of doses actually administered in a first
course is 20 for metastatic renal cell carcinoma patients and 18 for metastatic melanoma
patients. Continuous infusions can be interrupted as indicated by patient symp-
toms. = Hold doses and restart based on the following chart:

Guidelines for Holding Doses of Aldesleukin

Hold Dose for May Give Next Dose if
CARDIOVASCULAR
Atrial fibrillation, supraventricular tachycardia, Patient is asymptomatic with full recovery to nor-

bradycardia that requires treatment or is recurrent mal sinus rhythm.
or persistent.

Systolic BP <90 mm Hg with increasing require- Systolic BP =90 mm Hg and stable or improving
ments for pressors. requirements for pressors.

Any ECG change consistent with MI or ischemia Patient is asymptomatic, MI and myocarditis have
with or without chest pain; suspicion of cardiac been ruled out, clinical suspicion of angina is
ischemia or myocarditis. low, there is no incidence of ventricular hypoki-

nesia.
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Guidelines for Holding Doses of Aldesleukin—cont'd

Hold Dose for | May Give Next Dose if

PULMONARY
O, saturation <90%. | O, saturation >90%.
CENTRAL NERVOUS SYSTEM

Mental status changes (e.g., agitation, confusion, Mental status changes completely resolved.
lethargy, somnolence). May result in coma.

BODY AS A WHOLE

Sepsis syndrome; patient is clinically unstable. Sepsis syndrome has resolved, patient is clinically

stable, infection is under treatment.

UROGENITAL

SCr >4.5 mg/dL or a SCr of =4 mg/dL in pres- SCr <4 mg/dL, and fluid and electrolyte status is
ence of severe volume overload, acidosis, or hy- stable.
perkalemia.

Persistent oliguria, urine output of <10 mL/hr for | Urine output >10 mL/hr with a decrease of SCr
16 to 24 hr with rising SCr. >1.5 mg/dL or normalization of SCr.

DIGESTIVE

Signs of hepatic failure including encephalopathy, | Discontinue for remainder of current course. May
increasing ascites, liver pain, hypoglycemia. consider a new course of treatment in 7 weeks if
all signs of hepatic failure have resolved.

Stool guaiac repeatedly >3 to 4%. Stool guaiac negative.

SKIN

Bullous dermatitis or marked worsening of pre- Resolution of all signs of bullous dermatitis.
existing skin condition (avoid topical steroid
therapy).

m After withholding a dose, no dose should be given until patient is globally assessed and
specific criteria for restarting aldesleukin are met.

DILUTION (International units [IU])
Each 22,000,000 IU vial (1.3 mg) must be reconstituted with 1.2 mL of preservative-free
SWEFI (18,000,000 IU/mL [1.1 mg (1,100 mcg)/mL]). Sterile technique imperative. Di-
rect diluent to side of vial and gently swirl to avoid excess foaming. Do not shake. Fur-
ther dilute the calculated dose in 50 mL D5W. Desired final infusion concentration is 30
to 70 mcg/mL. If the total dose is 1.5 mg or less (patient weighs less than 40 kg), the dose
of aldesleukin should be diluted in a smaller volume of D5W so the final concentration
remains in the acceptable range. Plastic infusion containers are preferred over glass. Do
not use any filters for dilution or administration. Do not use any other diluent or infusion
solution; may cause increased aggregation. Bring to room temperature before administra-
tion.

Filters: Do not use any filters for dilution or administration.

Storage: Store in refrigerator before and after reconstitution and dilution. Do not freeze.
Protect from light. No stability problems will occur at CRT for 48 hours after dilution but
has no preservatives. Do not use beyond expiration date on vial.

COMPATIBILITY (Underline Indicates Conflicting Compatibility Information)
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.

Manufacturer recommends not mixing with other drugs in the same container. Bacterio-
static water for injection (BWFI) or NS will increase aggregation.
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One source suggests the following compatibilities:

Y-site: Amphotericin B (conventional), calcium gluconate, diphenhydramine (Benadryl),
dopamine, fluconazole (Diflucan), foscarnet (Foscavir), heparin, magnesium sulfate,
metoclopramide (Reglan), ondansetron (Zofran), potassium chloride (KCl), ranitidine
(Zantac), sulfamethoxazole/trimethoprim, vancomycin.

RATE OF ADMINISTRATION
Intermittent IV: A single dose as an intermittent infusion over 15 minutes. Flush main line
IV with D5W before and after each use. Manufacturer recommends that any keep-open
IV in place for intermittent administration be DSW.

ACTIONS
A genetically engineered recombinant protein that possesses the biologic activity of
naturally occurring interleukin-2. Exact mechanism of action is unknown. Immunoregu-
latory properties include enhancement of lymphocyte mitogenesis and stimulation of
long-term growth of human interleukin-2 dependent cell lines, enhancement of lympho-
cyte cytotoxicity, induction of killer cell (lymphokine-activated [LAK] and natural [NK])
activity, and induction of interferon-gamma production. Immunologic effects occur in a
dose-dependent manner and include activation of cellular immunity with profound lym-
phocytosis, eosinophilia, and thrombocytopenia, as well as the production of cytokines,
including tumor necrosis factor, IL-1, and gamma interferon. In vivo experiments in
murine tumor models have shown inhibition of tumor growth. Following a short infusion,
aldesleukin distributes rapidly into the kidneys, liver, lungs, and spleen. Half-life is ap-
proximately 85 minutes. Eliminated by metabolism in the kidney with little or no bioac-
tive protein excreted in urine.

INDICATIONS AND USES
Prescreening mandatory. Eligibility requirements for treatment are specific; see Precau-
tions and Contraindications. ® Treatment of metastatic renal cell carcinoma in adults.
Patient selection should include assessment of performance status. See prescribing infor-
mation for details. ® Treatment of adults with metastatic melanoma.
Unlabeled uses: Acute myelogenous leukemia after autologous BMT.

CONTRAINDICATIONS
Abnormal thallium stress test or pulmonary function tests. ® Known hypersensitivity to
interleukin-2 or any component of aldesleukin. = Patients with organ allografts. = Ex-
clude from treatment any patient with significant cardiac, pulmonary, renal, hepatic, or
CNS impairment; any patient requiring treatment with steroidal agents; and any patient
at higher risk for cardiovascular adverse events during periods of hypotension and fluid
shifts.
Retreatment is permanently contraindicated in patients who experienced specific toxicities
in a previous course of therapy (see the following chart).

Contraindications for Retreatment with Aldesleukin

Organ System Symptom
Cardiovascular Sustained ventricular tachycardia =5 beats.
Cardiac rhythm disturbances not controlled or unresponsive to
management.
Chest pain with ECG changes consistent with angina or myocardial
infarction.

Cardiac tamponade.

Pulmonary Intubation required more than 72 hours.
Renal Renal failure requiring dialysis for more than 72 hours.
Central nervous system Coma or toxic psychosis lasting more than 48 hours.

Repetitive or difficult-to-control seizures.

Gastrointestinal Bowel ischemia or perforation.
Bleeding requiring surgery.
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PRECAUTIONS

Administered in the hospital under the supervision of a qualified physician (usually a medical oncologist
and/or immunologist). Intensive care facilities and specialists in cardiopulmonary and/or intensive care
medicine must be available. m Capillary leak syndrome (CLS [extravasation of plasma proteins and
fluid into the extravascular space and loss of vascular tone]) can begin immediately after aldesleukin
treatment starts and results in hypotension and reduced organ perfusion that can be severe enough to
result in death. CLS may be associated with angina, arrhythmias (supraventricular and ventricular),
edema, Gl bleed or infarction, mental status changes, myocardial infarction, renal insufficiency, and
respiratory insufficiency requiring intubation. Extravasation of protein and fluid into the extravascular
space will lead to edema and the creation of new effusions. m Therapy should be restricted to patients
with normal cardiac and pulmonary functions as defined by appropriate tests. m Use extreme caution
in patients with normal thallium stress tests and pulmonary function tests who have a history of prior
cardiac or pulmonary disease. ®m Patients who have had a nephrectomy are eligible for treat-
ment if SCr is less than 1.5 mg/dL (85% of patients in one study). = Mental status
changes (e.g., irritability, confusion, depression) may be indicators of bacteremia or early
bacterial sepsis, hypoperfusion, occult CNS malignancy, or direct aldesleukin-induced
CNS toxicity. Mental status changes due solely to aldesleukin may progress for several
days before recovery begins. Permanent neurologic deficits have been reported. = With-
hold administration in patients who develop moderate to severe lethargy or somnolence; continued ad-
ministration may result in coma. = May exacerbate disease symptoms in clinically unrecog-
nized or untreated CNS metastases. Thoroughly evaluate and treat CNS metastases
before aldesleukin therapy. Should be neurologically stable and have a negative CT scan.
New neurologic signs, symptoms, and anatomic lesions following aldesleukin therapy
have been reported in patients without evidence of CNS metastases. Clinical manifesta-
tions include agitation, ataxia, change in mental status, hallucinations, obtundation,
speech difficulties, and coma. Cortical lesions and demyelination have been seen using
MRI studies. Neurologic S/S usually resolve following discontinuation of therapy; how-
ever, there have been reports of permanent damage. ® Use extreme caution in patients
with a history of seizures (may cause seizures), patients with fixed requirements for large
volumes of fluid (e.g., hypercalcemia), those with autoimmune disorders (e.g., Crohn’s
disease, ulcerative colitis, psoriasis), previous cytotoxic drug therapy or radiation ther-
apy, and patients sensitive to Escherichia coli—derived proteins. m May cause autoim-
mune disease and inflammatory disorders or exacerbate pre-existing conditions (e.g.,
Crohn’s disease, diabetes mellitus, scleroderma, inflammatory arthritis, oculobulbar
myasthenia gravis, glomerulonephritis, cholecystitis, cerebral vasculitis, thyroiditis,
Stevens-Johnson syndrome, bullous pemphigoid). = Serious manifestations of eosino-
philia involving eosinophilic infiltration of cardiac and pulmonary tissues can occur
following aldesleukin administration. ® Associated with impaired neutrophil function and an
increased risk of disseminated infection, including sepsis and bacterial endocarditis. Pre-existing bacte-
rial infections should be adequately treated before beginning therapy. Patients with indwelling central
lines are at increased risk for infection with gram-positive organisms. Antibiotic prophylaxis with cipro-
floxacin, nafcillin, oxacillin, or vancomycin has been associated with a reduced incidence of staphylococ-
cal infections.  Induces significant hypotension; discontinue antihypertensives during
treatment. ® Kidney and liver function are impaired during aldesleukin therapy. = May
impair thyroid function; changes may suggest autoimmunity; thyroid replacement ther-
apy has been required in a few patients. = May cause hyperglycemia and/or diabetes
mellitus. ® Anti-aldesleukin antibodies have been detected in some patients. Impact of
antibody formation on efficacy and safety of aldesleukin is unknown. ® See Drug/Lab
Interactions.

Monitor: A central venous catheter (double or triple lumen) is frequently ordered on ad-
mission (required for continuous infusion). A minimum of two IV lines is usually re-
quired (one for the aldesleukin and its keep-open IV and one for other needed fluids and
medications). One line could suffice if absolutely necessary since aldesleukin would be
discontinued when colloids are administered. Flushing of line with DSW before and after
aldesleukin is imperative. Ability to record CVP and draw blood samples should be avail-
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able. = Admission chest x-ray, ECG, CBC with differential and platelet count, blood
chemistries including electrolytes and renal and liver function tests, T;, T4, PT, PTT,
urinalysis, and body weight should be obtained. Adequate pulmonary function, normal
arterial blood gases, and normal ejection fraction and unimpaired wall motion (confirmed
by thallium stress test and/or a stress echocardiogram) should be documented. ® During
drug administration obtain daily CBC with differential and platelet count, blood chemis-
tries including electrolytes, renal and hepatic function tests, and chest x-rays. = Con-
tinuous cardiac monitoring is indicated (required with BP below 90 mm Hg or any car-
diac irregularity). = Monitoring and flexibility in management of fluid balance and
organ perfusion status is imperative. Requires constant management and balancing of
effects of fluid shifts to prevent the consequences of hypovolemia (e.g., impaired organ
perfusion) or fluid accumulation (e.g., edema, pulmonary edema, ascites, pulmonary ef-
fusion), which may exceed the patient’s tolerance. ® Assess hypovolemia by central
venous catheterization and frequent central venous pressure monitoring. Administer col-
loids (albumin, plasmanate) or crystalloids (IV fluids) as indicated for a BP drop of
20 mm Hg or greater or a systolic BP less than 90. = Frequent neuro checks required
(note agitation, blurred vision, confusion, depression, irritability, and persistent somno-
lence). m Vital signs and strict 1&O are required every 2 to 4 hours (much more fre-
quently as side effects develop). = Weigh daily. m Assess thyroid function periodi-
cally. = An ECG and cardiac enzymes are indicated for any S/S of chest pain, murmurs,
gallops, irregular rthythm, or palpitations. A repeat thallium study is indicated for evi-
dence of cardiac ischemia or CHF; may indicate ventricular hypokinesia due to MI or
myocarditis. ® Obtain a urinalysis as indicated. ® Assess pulmonary function through
examination, vital signs, and pulse oximetry. Arterial blood gases are indicated for any
dyspnea or respiratory impairment. ® Some routine medications are indicated prophy-
lactically to reduce the incidence of side effects and to promote patient comfort. The
morning of the first treatment, begin standard antipyretic therapy (e.g., acetaminophen
650 mg PO q 4 hr) and NSAIDs (e.g., naprosyn 500 mg q 12 hr PO) for fever and ar-
thralgia. Use an H, antagonist (e.g., ranitidine 150 mg PO q 12 hr) to prevent GI bleed-
ing. Continue administration of these drugs until 12 hours after last dose of aldesleukin.
Low-dose dopamine 1 to 5 mcg/kg/min can help maintain organ perfusion and urine
output if given at initial onset of CLS before hypotension occurs. Antiemetics, antidiar-
rheals, antichill/rigors (meperidine), antihistamines, and moisturizing skin lotions will
also be used throughout treatment; see Antidote for specifics. m If fever occurs several
days into treatment or recurs after subsiding, assume infection first, then drug. Confu-
sion, depression, or irritability may also suggest infection. Draw cultures; administer
appropriate antibiotics. ® Patients who have had nephrectomies may be more at risk for
increases in serum BUN or creatinine, electrolyte shifts, and reduced urine output.
Evaluate fluid, electrolyte, and acid-base status promptly if any of the above occur.
Gradual increases without other complications (marked fluid overload, hyperkalemia,
acidosis) are frequently tolerated (SCr must not exceed 4.5 mg/dL). ® Maintain pulmo-
nary status as needed with O, and diuretics (furosemide). Assess pulmonary status with
chest x-rays. = Monitor central and peripheral IV sites to reduce potential for infec-
tion. m No restrictions on activity; use caution ambulating (orthostatic hypoten-
sion). ®m No restrictions on diet. Encouragement may be required (anorexia and/or mouth
sores). ® Monitor for thrombocytopenia (platelet count less than 50,000/mm?). Initiate
precautions to prevent excessive bleeding (e.g., inspect IV sites, skin, and mucous mem-
branes; use extreme care during invasive procedures; test urine, emesis, stool, and secre-
tions for occult blood). m Specific preparation required for discharge; refer to litera-
ture. = Manufacturer supplies excellent brochures for nurses and physicians with
detailed guidelines in chart form on all aspects of monitoring, toxicity, and treat-
ment. ® Complete review and adequate preparation of all aspects of this therapy with the
patient and family are imperative. Can reduce psychologic stress of toxicity. = Tumor
regression has continued for up to 12 months after one or more courses of therapy. ® See
Dose Adjustments, Contraindications, and Antidote.
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Patient Education: Many side effects will occur; report any changes you perceive so they
can be evaluated and treated if needed (e.g., changes in breathing, chest or other pain,
temperature, mood, light-headedness, fatigue). ® Request assistance for ambulation and
always sit on the side of the bed first. m Take only prescribed medications. = Avoid al-
cohol. m Use of effective contraceptive measures recommended for fertile men and
women. ® Use 15 SPF sunscreen in sunlight to protect against photosensitivity. ® See
Appendix D, p. 1255, for additional information. ® Manufacturer supplies a patient edu-
cation booklet; review thoroughly and discuss with your physician and nurse.
Maternal/Child: Category C: benefits must outweigh risks. Contraceptive measures re-
quired before initial administration and throughout treatment. ® Discontinue breast-
feeding. m Safety for use in pediatric patients under 18 years of age not established;
studies show responsiveness and toxicity similar.
Elderly: Response rates and toxicity similar to that seen in younger adults; however, some
increased incidence of severe urogenital toxicities and dyspnea was noted in the el-
derly. m Use caution, consider age-related organ impairment.

DRUG/LAB INTERACTIONS
May cause interactions with psychotropic drugs (e.g., analgesics, antiemetics, narcotics,
sedatives, tranquilizers) because aldesleukin also affects central nervous function. ® Con-
comitant use with cardiotoxic agents (e.g., doxorubicin [Adriamycin]), hepatotoxic agents
(e.g., methotrexate, asparaginase), myelotoxic agents (e.g., cytotoxic chemotherapy, radia-
tion therapy), and nephrotoxic agents (e.g., aminoglycosides, indomethacin) may increase
toxicity in these organ systems and/or delay excretion of these agents, increasing their
toxicity. m Acute, atypical adverse reactions have been reported in patients treated with
aldesleukin and subsequently administered radiographic iodinated contrast media. Reac-
tions have included chills, diarrhea, edema, fever, hypotension, nausea, oliguria, pruritus,
rash, and vomiting. Most reactions were reported when contrast media was given within
4 weeks after the last dose of aldesleukin. m Glucocorticoids (e.g., dexamethasone
[Decadron]) reduce aldesleukin-induced side effects but also reduce its anti-tumor ef-
fectiveness. ® Aldesleukin-induced hypotension may be potentiated by beta-blockers
(e.g., metoprolol, atenolol) and other antihypertensive agents (e.g., ACE inhibitors [e.g.,
enalapril (Vasotec), lisinopril (Zestril)], calcium channel blockers [e.g., diltiazem (Cardi-
zem), verapamil]). ® Concurrent use with interferon-alfa may increase incidence of MI,
myocarditis, ventricular hypokinesia, and severe rhabdomyolysis. = May cause hyper-
sensitivity reactions in patients receiving combination regimens (high-dose aldesleukin
and antineoplastics [e.g., dacarbazine, cisplatin, tamoxifen, interferon-alfa]). m Aldesleu-
kin may decrease clearance and increase plasma levels of indinavir (Crixivan). = Capable
of altering numerous lab values; see literature.

SIDE EFFECTS
Frequent, predictable, often severe; are usually clinically manageable and frequently re-
quire intensive care management. Begin to occur shortly after therapy begins (chills,
fatigue, fever, hypotension, nausea, vomiting). Frequency and severity are dose-related
and schedule-dependent. Most are reversible within 2 or 3 days of discontinuation of
therapy. Even with intensive management, side effects can progress to death.

Initially anorexia, arthralgia, chills, fatigue, fever, nausea, and vomiting occur. Initial
symptoms of capillary leak syndrome are edema, electrolyte abnormalities, hypotension,
oliguria, respiratory distress, significant weight gain, tachycardia. Effects of CLS succes-
sively result in hypovolemia, which in turn leads to hypotension — hypoperfusion — sinus
tachycardia — angina — myocardial ischemia and infarction — arrhythmias (supraven-
tricular and ventricular) — decreased renal perfusion — prerenal azotemia — oliguria —
anuria; fluid retention/weight gain, which in turn leads to rales — dyspnea — cough —
tachypnea — hypoxia — pleural effusion — respiratory insufficiency requiring intuba-
tion — diarrhea — edema of the bowel — refractory acidosis — edema — ascites; and
breakdown of blood-brain barrier (neuropsychiatric toxicity [e.g., agitation, combativeness,
confusion, hallucinations, lethargy, psychosis, somnolence]). Abdominal pain and GI
bleeding may be related to diarrhea, vomiting, stomatitis, duodenal ulcer formation,
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bowel ischemia, infarction, or perforation. Cerebral edema and concomitant medications
may impact many side effects. Lethargy and/or somnolence may lead to coma. Anemia
and thrombocytopenia may occur; coagulation abnormalities (PT, PTT) reflect liver dys-
function. Hemodynamic effects similar to septic shock may be caused by tumor necrosis
factor. Erythematous rash and pruritus (can progress to dry desquamation) can occur in
almost all patients and are extremely uncomfortable. See Precautions and Drug/Lab
Interactions.

Post-Marketing: Anaphylaxis, angioedema, cardiac tamponade, cardiomyopathy, cellulitis,
cerebral hemorrhage, cerebral lesions, cholecystitis, colitis, demyelinating neuropathy,
encephalopathy, eosinophilia, extrapyramidal syndrome, fatal endocarditis, fatal subdural
and subarachnoid hemorrhage, febrile neutropenia, gastritis, hepatitis, hepatosplenomeg-
aly, hypertension, hyperthyroidism, injection site necrosis, insomnia, intestinal obstruction,
lymphocytopenia, myopathy, myositis, neuralgia, neuritis, neutropenia, pneumonia (bacte-
rial, fungal, viral), retroperitoneal hemorrhage, rhabdomyolysis, urticaria.

ANTIDOTE

Temporarily discontinue aldesleukin and notify physician immediately of arrhythmias or
rhythm changes, chest pain, marked changes in HR, positive neuropsychiatric check
(agitation, blurred vision, persistent extreme somnolence), systolic BP below 90 mm Hg,
apical HR over 120, temperature over 38° C (100.4° F), respirations over 25/min, com-
plaints of dyspnea, decreased breath sounds, increased sputum production, severe diar-
rhea associated with refractory acidosis, vomiting refractory to treatment, acute changes
in GI status. May be restarted based on patient response. Hold any subsequent dose for
failure to maintain organ perfusion; see Dose Adjustments. Fever is routinely treated with
acetaminophen and indomethacin or naprosyn; increased doses may be needed. Sug-
gested treatments include slow IV meperidine (Demerol) 25 to 50 mg for chills and rigid-
ity; diphenoxylate (Lomotil), or loperamide (Imodium) PO for diarrhea (these meds may
not help and diarrhea may be dose-limiting); diphenhydramine (Benadryl) 25 mg PO q
6 hr, a soothing skin cream (Eucerin), and oatmeal baths for urticaria and pruritus;
temazepam (Restoril) for insomnia; ondansetron (Zofran) or prochlorperazine (Com-
pazine) for nausea. Treat edema with furosemide (Lasix) once BP has normalized. IV
fluids, albumin or plasmanate, and Trendelenburg positioning are used to maintain
fluid balance and BP. If organ perfusion and BP are not sustained by dopamine 1 to
5 mcg/kg/min as a continuous infusion, increase to 6 to 10 mcg/kg/min or add phenyl-
ephrine (1 to 5 mcg/kg/min). Prolonged use of pressors at relatively high doses may
cause cardiac arrhythmias. Treat arrhythmias as indicated (usually sinus or supraven-
tricular tachycardia [adenosine, verapamil]). Use O, for decreased Pao,. Use packed
RBCs for anemia and to ensure maximum oxygen-carrying capacity. Platelet transfu-
sions are indicated for thrombocytopenia or to reduce risk of GI bleeding. Use of blood
modifiers to treat bone marrow toxicity may be indicated (e.g., darbepoetin alfa
[Aranesp], epoetin alfa [Epogen], filgrastim [Neupogen], pegfilgrastim [Neulasta], sar-
gramostim [Leukine]). Special precautions may be required (e.g., avoid IM injections;
test urine, emesis, stool, secretions for occult blood). All treatment is supportive; recov-
ery should begin within a few hours of cessation of aldesleukin. With normalized BP,
diuretics (furosemide [Lasix]) can hasten recovery. Low-dose haloperidol (Haldol) may
help severe mental status changes.

More rapid onset of dose-limiting toxicities will occur with overdose. Dexamethasone
(Decadron) is indicated to counteract life-threatening toxicities. May result in loss of
therapeutic effect.



39
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(ah-lem-TOOZ-uh-mab) Antineoplastic
Campath pH 6.8 to 7.4
USUAL DOSE

Premedication, dose escalation to the recommended maintenance dose, and anti-infective
prophylaxis are required.
Premedication: Oral diphenhydramine (Benadryl) 50 mg and acetaminophen (Tylenol)
500 to 1,000 mg should be administered 30 minutes before the first dose, at dose escala-
tions, and as clinically indicated. For cases in which severe infusion-related reactions
have occurred, corticosteroids may be administered to help prevent or minimize subse-
quent reactions.
Dose escalation: Initiate at a dose of 3 mg daily. When this dose is tolerated (infusion-
related toxicities are Grade 2 or less), the daily dose should be increased to 10 mg. When
the 10-mg dose is tolerated, the maintenance dose of 30 mg may be initiated. In most
cases, dose escalation to the maintenance dose of 30 mg can be achieved in 3 to 7 days.
Maintenance dose: 30 mg/day administered three times a week on alternate days (i.e.,
Monday, Wednesday, Friday). Administered for up to 12 weeks. Single doses greater than
30 mg or cumulative weekly doses greater than 90 mg have been associated with an in-
creased incidence of pancytopenia and should not be administered.
Anti-infective prophylaxis: To minimize the risk of selected opportunistic infections, ad-
minister sulfamethoxazole/trimethoprim DS twice daily three times a week and famci-
clovir (Famvir) 250 mg or equivalent twice daily at the start of alemtuzumab therapy.
Continue prophylaxis for 2 months after completion of therapy or until the CD4+ count
is equal to or greater than 200 cells/mm?, whichever occurs later.
DOSE ADJUSTMENTS

There are no dose modifications recommended for lymphopenia. ® Withhold alemtuz-
umab during serious infections or other serious adverse reactions until resolution. ® Dis-
continue alemtuzumab for autoimmune anemia or autoimmune thrombocytopenia. =
Recommendations for dose modification for severe neutropenia or thrombocytopenia are
listed in the following chart.

Continued
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Alemtuzumab Dose Modification for Neutropenia or Thrombocytopenia

Hematologic Values Dose Modification*

ANC less than 250/mm?® and/or platelet count equal to or less than 25,000/mm3

First occurrence Withhold alemtuzumab therapy. Resume alemtuzumab at 30 mg
when ANC is equal to or greater than 500/mm? and platelet count
is equal to or greater than 50,000/mm?.

Second occurrence Withhold alemtuzumab therapy. Resume alemtuzumab at 10 mg
when ANC is equal to or greater than 500/mm? and platelet count
is equal to or greater than 50,000/mm?.

Third occurrence Discontinue alemtuzumab therapy.

Equal to or greater than 50% decrease from baseline in patients initiating therapy with a baseline
ANC equal to or less than 250/mm?® and/or a baseline platelet count equal to or less than
25,000/mm3

First occurrence Withhold alemtuzumab therapy. Resume alemtuzumab at 30 mg
upon return to baseline value(s).

Second occurrence Withhold alemtuzumab therapy. Resume alemtuzumab at 10 mg
upon return to baseline value(s).

Third occurrence Discontinue alemtuzumab therapy.

*If the delay between dosing is equal to or more than 7 days, resume alemtuzumab therapy at 3 mg and escalate to 10 mg
and then to 30 mg as tolerated; see Dose and Administration.

DILUTION
Do not shake vial before use. Withdraw the necessary amount of alemtuzumab from the
ampule into a syringe. Inject into 100 mL of NS or D5W. Gently invert the bag to mix
solution. Discard any unused drug.
Filters: Filtering no longer recommended by the manufacturer.
Storage: Store ampules at 2° to 8° C (36° to 46° F). Do not freeze. If accidentally frozen,
thaw at 2° to 8° C before administration. Protect from direct sunlight. Prepared solution
may be stored at CRT or refrigerated. Protect from light and use within 8 hours of dilu-
tion.

COMPATIBILITY
Manufacturer states, “Other drug substances should not be added or simultaneously in-
fused through the same intravenous line.” No incompatibilities observed with PVC bags,
PVC or polyethylene-lined PVC administration sets, or low—protein binding filters.

RATE OF ADMINISTRATION
A single dose as an infusion over 2 hours. Do not administer as an IV push or bolus. Sub-
cutaneous administration is unlabeled but has been used.

ACTIONS
A recombinant, DNA-derived, humanized monoclonal antibody (Campath-1H) that
binds to the 21-28 kD cell surface glycoprotein, CD52. CD52 is expressed on the surface
of both normal and malignant B and T lymphocytes, NK cells, most monocytes, macro-
phages, a subpopulation of granulocytes. Alemtuzumab binding has been observed in
lymphoid tissues, the mononuclear phagocyte system, and the male reproductive tract. A
proportion of bone marrow cells, including some CD34+ cells, also express variable
levels of CD52. The mechanism of action is thought to be an antibody-dependent lysis
of leukemic cells following cell surface binding. Exhibits nonlinear kinetics. AUC and
half-life increase with repeated dosing. Mean half-life was 11 hours (range 2 to 32 hours)
after the first 30-mg dose and was 6 days (range 1 to 14 days) after the last 30-mg dose.
The rise in serum alemtuzumab concentration corresponds with the reduction in malig-
nant lymphocytosis.

INDICATIONS AND USES
Treatment of B-cell chronic lymphocytic leukemia (B-CLL).
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CONTRAINDICATIONS
Manufacturer states, “None.”

PRECAUTIONS
Administered under the supervision of a physician experienced in the use of antineoplas-
tic therapy in a facility equipped to monitor patient and respond to any medical emer-
gency. ® Serious and, in rare instances, fatal pancytopenia/marrow hypoplasia, autoimmune idio-
pathic thrombocytopenia, and autoimmune hemolytic anemia have been reported. Have occurred at
recommended dose. Do not exceed maximum daily or weekly recommended dose. See Usual Dose,
Dose Adjustments, and Antidote. = Serious and sometimes fatal bacterial, viral, fungal, and protozoan
infections have been reported. Prophylaxis directed against Pneumocystis jiroveci pneumonia and her-
pes virus infections has been shown to decrease but not eliminate the occurrence of these infections.
See Usual Dose, Dose Adjustments, and Antidote. m Serious and sometimes fatal infusion reactions
can occur; see Monitor. ® Use caution in patients who have had previous cytotoxic agents
or radiation therapy or who have received agents that may cause blood dyscrasias; see
Drug/Lab Interactions. m Because of the potential for transfusion-associated graft-
versus-host disease in severely lymphopenic patients, irradiation of any blood products
is recommended. = A small percentage of patients have developed antibodies to
alemtuzumab.
Monitor: Obtain a baseline CBC, including differential and platelet count. Monitor weekly
or more frequently if worsening anemia, neutropenia, or thrombocytopenia devel-
ops. ® Infusion reactions, including ARDS, bronchospasm, cardiac arrhythmias and/or
arrest, chills, fever, hypotension, MI, N/V, pulmonary infiltrates, rash, respiratory arrest,
rigors, shortness of breath, syncope, and/or urticaria may occur. Reactions may be severe.
Acute infusion-related reactions were most common during the first week of therapy in
clinical studies. Premedicate patient and monitor carefully during infusion. Gradual es-
calation to the recommended maintenance dose is required at the initiation of therapy and
after interruption of therapy for 7 or more days. See Usual Dose. ® Monitor for CMV
infection during and for 2 months after completion of therapy. Treat confirmed infection
or viremia as indicated with ganciclovir (Cytovene) or equivalent. = Monitor blood
pressure and hypotensive symptoms carefully in patients with ischemic heart disease and
in patients taking antihypertensive medications; see Drug/Lab Interactions. = Monitor
for thrombocytopenia (platelet count less than 50,000/mm?). Initiate precautions to pre-
vent excessive bleeding (e.g., inspect IV sites, skin, and mucous membranes; use extreme
care during invasive procedures; test urine, emesis, stool, and secretions for occult
blood). = CD4+ counts should be followed after therapy until recovery to equal to or
greater than 200 cells/mm?3. See Usual Dose.
Patient Education: Women of childbearing potential and men of reproductive potential
should use effective contraceptive methods during treatment and for a minimum of 6
months following therapy. ® Promptly report any unusual side effects or signs of bleed-
ing or bruising, infection (e.g., fever), or infusion reaction (e.g., difficulty breathing,
rash). » Irradiation of blood products is required until adequate lymphocyte recov-
ery. m See Appendix D, p. 1255.
Maternal/Child: Category C: avoid pregnancy. May cause fetal harm. = Discontinue
breast-feeding during treatment and for at least 3 months following completion of ther-
apy. ® Safety and effectiveness for use in pediatric patients not established.
Elderly: Differences in safety and efficacy related to age have not been observed to date,
but study numbers have been small.

DRUG/LAB INTERACTIONS
No formal drug interaction studies have been performed. = May cause additive effects
with bone marrow-suppressing agents, radiation therapy, or agents that cause blood dyscra-
sias (e.g., amphotericin B, antithyroid agents [Methimazole (Tapazole)], azathioprine
[Imuran], chloramphenicol, ganciclovir [Cytovene], interferon, plicamycin [Mithracin],
zidovudine [AZT, Retrovir]). = May intensify effects of antihypertensive medications; see
Monitor. = Do not administer chloroquine or live virus vaccines to patients receiving anti-
neoplastic agents.
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SIDE EFFECTS
The most common serious side effects are cytopenias (anemia, lymphopenia, neutrope-
nia, thrombocytopenia), immunosuppression/infections (CMV viremia, CMV infection,
other infections), and infusion reactions (chills, dyspnea, fever, hypotension, nausea,
rash, tachycardia, urticaria). GI symptoms (abdominal pain, N/V) and neurologic symp-
toms (insomnia, anxiety) are also reported commonly. Hypersensitivity reactions (in-
cluding anaphylaxis), anorexia, arrhythmias, asthenia, autoimmune hemolytic anemia or
autoimmune idiopathic thrombocytopenia, constipation, cough, depression, dizziness,
dyspepsia, edema, epistaxis, febrile neutropenia, Goodpasture’s syndrome, Graves dis-
ease, Guillain-Barré syndrome, headache, hypertension, infections (e.g., pneumonia,
Epstein-Barr virus (EBV), progressive multifocal leukoencephalopathy (PML), and sev-
eral other opportunistic infections), malaise, mucositis, myalgias, optic neuropathy, pain,
purpura, rhinitis, serum sickness, somnolence, tremor, tumor lysis syndrome, and many
others have been reported.
Post-Marketing: CHF, chronic inflammatory demyelinating polyradiculoneuropathy, fatal
infusion reactions, fatal transfusion-associated graft-versus-host disease.

ANTIDOTE
Notify physician of all side effects. Treatment of most reactions will be supportive.
Therapy should be temporarily discontinued during serious infection, serious hemato-
logic toxicity (except lymphopenia), or other serious toxicity until the infection or ad-
verse event resolves. Discontinue medication permanently for severe reactions, including
autoimmune anemia or thrombocytopenia. Infusion reactions may be treated with acet-
aminophen, antihistamines (e.g., diphenhydramine), corticosteroids (e.g., hydrocorti-
sone), and meperidine as indicated. Administration of irradiated blood products and/or
blood modifiers (e.g., darbepoetin [Aransep], epoetin alfa [Epogen], filgrastim [Neupo-
gen], pegfilgrastim [Neulasta], sargramostim [Leukine]) may be indicated to treat bone
marrow toxicity. Median durations of neutropenia were 28 to 37 days, and median dura-
tions of thrombocytopenia were 9 to 21 days. Median time to recovery of CD4+ counts
to equal to or greater than 200/mm? is 2 to 6 months; however, full recovery of CD4+
and CD8+ counts may take more than 12 months. Discontinue alemtuzumab and pro-
vide supportive therapy in overdose. Treat hypersensitivity reactions with epinephrine,
antihistamines, and corticosteroids as needed. Resuscitate as indicated.

ALFENTAN". HYDROCH LOR'DE General anesthetic

(al-FEN-tah-nil hy-droh-KLOR-eyed) Opioid analgesic agonist

Anesthesia adjunct

Alfenta pH4to6
USUAL DOSE

Adults and pediatric patients 12 years of age and older: Dose must be individualized and ti-
trated to the desired effect in each patient according to body weight, physical status,
underlying pathologic condition, use of other drugs, and type and duration of surgical
procedure and anesthesia. Usually used in conjunction with short-acting barbiturates
(e.g., thiopental [Pentothal]), neuromuscular blocking agents (e.g., pancuronium, succi-
nylcholine), and an inhalation anesthetic (e.g., nitrous oxide) to maintain balanced anes-
thesia. Use reduced doses of a neuromuscular blocking agent prophylactically to prevent
muscle rigidity or to induce muscle relaxation after rigidity occurs. Full paralyzing doses
may be used after loss of consciousness. Use of a benzodiazepine (e.g., diazepam [Va-
lium], midazolam [Versed]) may reduce induction dose requirements, decrease time to
loss of consciousness, and diminish patient recall; see Drug/Lab Interactions. See Dose
Adjustments.
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Alfentanil Dosing Guidelines for Use During General Anesthesia
SPONTANEOUSLY BREATHING/ASSISTED VENTILATION

Induction of analgesia: 8-20 mcg/kg
Maintenance of analgesia: 3-5 mcg/kg q 5-20 min or 0.5-1 mcg/kg/min
Total dose: 8-40 mcg/kg

ASSISTED OR CONTROLLED VENTILATION

Incremental injection Induction of analgesia: 20-50 mcg/kg
(To attenuate response | Maintenance of analgesia: 5-15 mcg/kg q 5-20 min
to laryngoscopy and Total dose: Up to 75 mcg/kg
intubation)

CONTINUOUS INFUSION

(To provide attenuation | Infusion rates are variable and should be titrated to the desired clinical effect.
of response to intuba- | SEE INFUSION DOSAGE GUIDELINES (BELOW)
tion and incision) Induction of analgesia: 50-75 mcg/kg
Maintenance of analgesia: 0.5-3 mcg/kg/min (average rate 1-1.5 mcg/kg/min)
Total dose: Dependent on duration of procedure

ANESTHETIC INDUCTION

Induction of anesthesia: 130-245 mcg/kg

Maintenance of analgesia: 0.5-1.5 mcg/kg/min or general anesthetic

Total dose: Dependent on duration of procedure

At these doses, truncal rigidity should be expected and a muscle relaxant
should be utilized

Administer slowly (over 3 minutes)

Concentration of inhalation agents reduced by 30%-50% for initial hour

MONITORED ANESTHESIA CARE (MAC)

For sedated and respon- | Induction of MAC: 3-8 mcg/kg
sive, spontaneously Maintenance of MAC: 3-5 mcg/kg q 5-20 min or 0.25-1 mcg/kg/min
breathing patients Total dose: 3-40 mcg/kg

INFUSION DOSAGE

Continuous infusion: 0.5-3 mcg/kg/min administered with nitrous oxide/oxygen in patients undergoing
general surgery. Following an anesthetic induction dose of alfentanil, infusion rate requirements are re-
duced by 30%-50% for the first hour of maintenance.

Changes in vital signs that indicate a response to surgical stress or lightening of anesthesia may be con-
trolled by increasing the alfentanil to a maximum of 4 mcg/kg/min and/or administration of bolus
doses of 7 mcg/kg. If changes are not controlled after three bolus doses given over a 5S-minute period, a
barbiturate, vasodilator, and/or inhalation agent should be used. Infusion rates should always be ad-
justed downward in the absence of these signs until there is some response to surgical stimulation.

Rather than an increase in infusion rate, 7 mcg/kg bolus doses of alfentanil or a potent inhalation agent
should be administered in response to signs of lightening of anesthesia within the last 15 minutes of
surgery. Alfentanil infusion should be discontinued at least 10 to 15 minutes before the end of surgery.

Discontinue 10 to 15 minutes before end of procedures in general anesthesia.

Continue infusion to end of procedure during MAC, then discontinue.

PEDIATRIC DOSE
Safety for use in pediatric patients under 12 years of age not established; not recom-
mended. Half-life and duration of action is decreased in pediatric patients; more frequent
supplemental doses may be required; see Maternal/Child.

DOSE ADJUSTMENTS
Reduce dose of one or both agents when given in combination with other CNS depres-
sants (e.g., barbiturates, inhalation anesthetics, narcotic analgesics, tranquilizers). = Cal-
culate dose based on lean body weight in obese patients (more than 20% above ideal
body weight). ® Reduced initial dose required in elderly or debilitated patients (a 40%
reduction was required in one study); reduced supplemental doses, a slower infusion rate,

Continued
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or longer intervals between doses may be required based on effects of initial dose. ® Doses
appropriate for general population may cause serious respiratory depression in vulnera-
ble patients. = Reduced dose may be required in hypothyroidism and in impaired he-
patic function. = See Drug/Lab Interactions.

DILUTION

IV injection: Small volumes may be given undiluted (usually by the anesthesiologist). Use
of tuberculin syringe recommended (1 mL equals 500 mcg). Further dilution with 5 mL
of SWFI or NS to facilitate titration is appropriate.

Infusion: Dilute 20 mL alfentanil with 230 mL NS, D5NS, D5W, or LR to achieve a con-
centration of 40 mcg/mL. Desired concentration range is 25 to 80 mcg/mL.

Storage: Store ampules at CRT; protect from light and freezing.

COMPATIBILITY

Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.

One source suggests the following compatibilities:

Y-site: Bivalirudin (Angiomax), cisatracurium (Nimbex), dexmedetomidine (Precedex),
etomidate (Amidate), fenoldopam (Corlopam), hetastarch in electrolytes (Hextend), line-
zolid (Zyvox), propofol (Diprivan), remifentanil (Ultiva).

RATE OF ADMINISTRATION

IV injection: Administer over a minimum of 3 minutes. Rapid administration of lower
doses or administration of full anesthetic doses will result in muscle rigidity, apnea, res-
piratory paralysis, loss of vascular tone, and hypotension. Titrate rate to desired patient
response.

Infusion: See Usual Dose.

ACTIONS

An opioid derivative, narcotic analgesic, and descending CNS depressant. Less potent
than fentanyl milligram for milligram, but achieves higher plasma concentrations. Pro-
duces hypnosis and respiratory depressant actions that outlast its analgesic effect. Onset
of action is immediate. Produces analgesic effects in 1 minute. Peak effect (respiratory
depression and analgesia) occurs within 1% to 2 minutes. With induction doses, loss of
consciousness occurs within 1 to 2 minutes. Provides dose-related protection against
hemodynamic responses to surgical stress. Histamine release rarely occurs. May cause
rigidity of chest, pharynx, and abdominal muscles, inhibiting ventilation; see Precau-
tions/Monitor, Side Effects, Antidote. Duration of action is 5 to 10 minutes. Has a termi-
nal half-life of 90 to 111 minutes. Cumulative effects are somewhat less than with fen-
tanyl or sufentanil, but with repeat doses recovery may be prolonged. Recovery should
occur within 10 to 15 minutes of end of procedure or 25 to 30 minutes after last incre-
mental dose or discontinuing the infusion. Metabolized in the liver. Excreted as metabo-
lites in urine. Crosses the placental barrier. Secreted in breast milk.

INDICATIONS AND USES

Analgesic adjunct given in incremental doses in the maintenance of anesthesia with bar-
biturate/nitrous oxide/oxygen. ®m Analgesic administered by continuous infusion with
nitrous oxide/oxygen in the maintenance of general anesthesia. ® Primary anesthetic
agent for the induction of anesthesia in patients undergoing general surgery requiring
endotracheal intubation and mechanical ventilation. ® Analgesic component for moni-
tored anesthesia care (MAC) during surgical or diagnostic procedures.

CONTRAINDICATIONS

Known hypersensitivity to alfentanil or known intolerance to other opioid agonists (e.g.,
fentanyl, sufentanil). Use during labor and delivery not recommended.

PRECAUTIONS

For IV use only. ® Administered by or under the direct observations of the anesthesiolo-
gist. Must have responsibility only for anesthesia and continuous observation of the pa-
tient during surgery and/or procedure. m Oxygen, controlled ventilation equipment,
opioid antagonists (e.g., naloxone [Narcan]), neuromuscular blocking agents (e.g., pan-
curonium, succinylcholine [Anectine]), and all emergency drugs and equipment must be
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immediately available. » Staff must be skilled in medical management of critically ill
patients, cardiovascular resuscitation, and airway management. ® Use caution; plasma
clearance reduced and recovery time prolonged in the elderly and in patients with im-
paired liver function (half-life prolonged [up to 5.8 hours]); reduced dose may be indi-
cated. = Use caution in patients with pulmonary disease, decreased respiratory reserve,
or potentially compromised respiration. May cause rigidity of chest and abdominal
muscles, decrease respiratory drive, and increase airway resistance; may require assisted
or controlled ventilation. m Use caution in patients with head injury or increased intra-
cranial pressure; risk of respiratory depression is increased. m Respiratory depression
may cause an increased Pco,, cerebral vasodilation, and increased intracranial pressure.
Clinical course of head injury may be obscured. ® Use caution in patients with bradyar-
rhythmias. ® In general, narcotic analgesics are contraindicated in acute or severe bron-
chial asthma and when an upper airway obstruction or significant respiratory depression
is present. = Use caution in patients with hypothyroidism; risk of respiratory depression
and prolonged CNS depression is increased. Reduced doses may be indicated. = See
Drug/Lab Interactions.
Monitor: Can cause rigidity of respiratory muscles; concurrent use of a neuromuscular
blocking agent can prevent or reverse muscle rigidity to permit controlled ventila-
tion. = Adequate preoperative hydration is recommended to reduce incidence of hypo-
tension. m Observe for hypotension, apnea, upper airway obstruction, and/or oxygen
desaturation. Monitor vital signs and oxygen saturation continuously. If not unconscious,
patient will appear to be asleep and forget to breathe unless commanded to do so. = Ad-
ditional doses of alfentanil can be used to control tachycardia and hypertension during
surgery. ® Prolonged postoperative monitoring may be indicated; respiratory depres-
sion, respiratory arrest, bradycardia, asystole, arrhythmias, and hypotension may occur
after initial recovery. m Keep patient supine; orthostatic hypotension and fainting may
occur. ®m Has a short duration of action; pain medication may be required soon after
initial recovery. ® See Precautions and Drug/Lab Interactions.
Patient Education: Avoid alcohol or other CNS depressants (e.g., antihistamines, benzodi-
azepines [e.g., diazepam (Valium)]). ® Blurred vision, dizziness, drowsiness, or light-
headedness may occur; request assistance with ambulation. = Review all medications
for interactions.
Maternal/Child: Category C: safety for use in pregnancy not established; has embryocidal
effects in rats and rabbits. m Not recommended for use during labor and deliv-
ery. m Postpone breast-feeding for at least 24 hours after use of alfentanil. = Muscle
rigidity is more common in neonates than in older children or adults.
Elderly: See Dose Adjustments and Precautions. ® May markedly decrease pulmonary
ventilation. = Decreased protein binding, decreased clearance, and possible increased
brain sensitivity may make the elderly more sensitive to effects (e.g., respiratory depres-
sion, extended recovery time, urinary retention, constipation). = Lower doses may pro-
vide effective analgesia. m Consider age-related organ impairment; elimination half-life
is extended, postoperative recovery may be delayed.

DRUG/LAB INTERACTIONS
Use of benzodiazepines (e.g., diazepam [Valium], midazolam [Versed]) may decrease
dose of alfentanil required and decrease patient recall, but when given immediately be-
fore or in conjunction with high doses of alfentanil, benzodiazepines may produce vaso-
dilation, severe hypotension, and result in delayed recovery. ® After an anesthetic induc-
tion dose of alfentanil, requirements for volatile inhalation anesthetics (e.g., nitrous oxide)
and/or alfentanil infusion are reduced by 30% to 50% for the first hour of mainte-
nance. = Beta-adrenergic blocking agents (e.g., metoprolol, timolol) may be used preop-
eratively to decrease hypertensive episodes during surgical procedures, but chronic use
(including ophthalmic preparations) may also increase the risk of initial bradycar-
dia. m Respiratory depression, CNS depression, hypotensive effects, and duration of
action increased with concomitant administration of other CNS depressants (e.g., antide-
pressants, antihistamines, barbiturates, benzodiazepines, haloperidol, inhalation anes-
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thetics, narcotic analgesics, phenothiazines). Reduced doses of one or both agents usu-
ally required. ® Clearance decreased by cimetidine (Tagamet) and erythromycin; risk of
prolonged or delayed respiratory depression may be increased. ® Respiratory depressant
effects are additive with neuromuscular blocking agents (e.g., pancuronium, succinylcho-
line). m Other opioids have caused severe hypertension with MAO inhibitors (e.g., selegi-
line [Eldepryl]). Use extreme caution; beta-blockers (e.g., propranolol) and vasodilators
(e.g., nitroglycerin) should be available. = Duration of action may be prolonged with
other agents that inhibit hepatic enzymes (e.g., azole antifungals [e.g., itraconazole (Spo-
ranox)], beta-blockers [e.g., metoprolol (Lopressor), propranolol, timolol (Novo-Timol)],
calcium channel blockers [e.g., diltiazem (Cardizem), verapamil], fluoroquinolones [e.g.,
ciprofloxacin (Cipro), levofloxacin (Levaquin)], MAO inhibitors). = Monitor closely for
S/S of respiratory depression and CNS depression with concurrent use of protease inhibi-
tors (e.g., saquinavir [Invirase], ritonavir [Norvir]). = Use of naltrexone (ReVia) would
require increased doses of alfentanil; may cause prolonged respiratory depression and/or
circulatory collapse. Discontinue naltrexone several days before elective surgery if use
of an opioid is necessary. ® Analgesic effects may be antagonized by opioid agonist/
antagonist analgesics; may also cause additive CNS and respiratory depressant ef-
fects. m May delay gastric emptying and invalidate diagnostic tests. ® May interfere with
some hepatobiliary imaging. = Delay plasma amylase and lipase measurements for at least
24 hours.

SIDE EFFECTS

Average dose: Bradycardia and hypotension may occur shortly after administration. Res-
piratory depression caused by alfentanil and/or muscle rigidity may progress to apnea.
Agitation, arrhythmias (e.g., bradycardia, tachycardia), blurred vision, bradypnea, chest
wall rigidity, dizziness, euphoria, headache, hypercapnia (increased CO,), hypersensitiv-
ity reactions (e.g., anaphylaxis, bronchospasm, itching, laryngospasm, urticaria), hyper-
tension, hypotension, muscle rigidity (skeletal muscles including abdomen, chest, phar-
ynx, neck, and extremities), myoclonic movements, nausea, postoperative confusion,
respiratory sedation, shivering, skeletal muscle movements, sleepiness, vomiting.
Overdose: Bradycardia; circulatory depression; cold, clammy skin; dizziness (severe);
drowsiness (severe); hypotension; nervousness or restlessness (severe); pinpoint pupils
of eyes; respiratory depression; weakness (severe).

ANTIDOTE

Many side effects are medical emergencies. Manage respiratory depression during sur-
gery via endotracheal intubation and assisted or controlled ventilation; prolonged me-
chanical ventilation may be required. Treat postoperative respiratory depression with
naloxone (Narcan); titrate dose carefully to improve respirations without reversing anal-
gesic effects or causing other adverse effects (hypertension and tachycardia may result in
left ventricular failure and pulmonary edema, especially in cardiac patients). Treat bra-
dycardia with atropine, or alfentanil-induced bradycardia can be antagonized with the
use of a neuromuscular blocking agent with vagolytic activity (e.g., pancuronium). Treat
hypotension by placing the patient in a Trendelenburg position, if possible; administer IV
fluids and a vasopressor (e.g., norepinephrine [Levophed], dopamine) if indicated. Nal-
oxone may reverse hypotension postoperatively. Muscle rigidity during anesthesia induc-
tion or surgery must be controlled with neuromuscular blocking agents and controlled
ventilation with oxygen. Use a neuromuscular blocking agent prophylactically to prevent
muscle rigidity or to induce muscle relaxation after rigidity occurs. Neuromuscular
blocking agents with vagolytic activity (e.g., pancuronium) may decrease risk of alfen-
tanil-induced bradycardia and hypotension, but may increase the risk of hypertension or
tachycardia in some patients. In patients with compromised cardiac function and/or those
receiving a beta-adrenergic blocking agent preoperatively, a nonvagolytic neuromuscular
blocking agent (e.g., succinylcholine) may increase the incidence and severity of brady-
cardia and hypotension. Respiratory depressant effects of neuromuscular blocking agents
are additive with alfentanil. Postoperatively, naloxone may be used in small incremental
doses to reverse skeletal muscle rigidity. Resuscitate as necessary.
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ALLOPURINOL SODIUM Antigout

(al-oh-PYOUR-ih-nohl SO-dee-um) Antihyperuricemic
Antineoplastic adjunct

Aloprim pH 11.1t0 11.8

USUAL DOSE
IV and oral doses are therapeutically equivalent. Oral dose can replace an IV dose at any
time. See Monitor.

200 to 400 mg/M?/day as a single infusion or in equally divided doses at 6-, 8-, or
12-hour intervals (50 to 100 mg/M? every 6 hours, 67 to 133 mg/M? every 8 hours, or
100 to 200 mg/M? every 12 hours). Total dose should not exceed 600 mg/day.

PEDIATRIC DOSE
Recommended starting dose is 200 mg/M?/day. Usually given in equally divided doses
at 6- to 8-hour intervals (50 mg/M? every 6 hours or 67 mg/M? every 8 hours). Another
source says the daily dose may be given at 6-, 8-, or 12-hour intervals or as a single daily
infusion. Studies found no significant difference in dose response in pediatric patients.
See comments in Usual Dose.

DOSE ADJUSTMENTS
In patients with impaired renal function not on dialysis, reduce dose based on CrCl ac-
cording to the following chart.

Allopurinol Dosing in Impaired Renal Function
CrCl (mL/min) Dose
10-20 mL/min 200 mg daily
3-10 mL/min 100 mg daily
<3 mL/min 100 mg daily at extended intervals (more than 24
hr if necessary)

Treat with the lowest effective dose to minimize side effects. ® Dose with normal renal
function may be increased or decreased based on electrolytes and serum uric acid lev-
els. m Lower doses and/or extended intervals may be required in the elderly; consider
potential for decreased organ function, concomitant disease, or other drug therapy. = See
Drug/Lab Interactions.

DILUTION
Available as a single-dose vial containing 500 mg of allopurinol. Reconstitute with
25 mL of SWFI (yields 20 mg/mL). Swirl until completely dissolved. Must be further
diluted with NS or D5W. Maximum concentration for administration is 6 mg/mL. 19 mL
of additional diluent per 20 mg (1 mL) yields 1 mg/mL, 9 mL of additional diluent yields
2 mg/mL, and 2.3 mL of additional diluent yields 6 mg/mL.
Storage: Store unopened vials at CRT. Do not refrigerate the reconstituted and/or diluted
product; begin infusion within 10 hours of reconstitution.

COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
Manufacturer recommends administering sequentially and flushing before and after ad-
ministration. Manufacturer lists the following drugs as incompatible: amikacin (Amikin),
amphotericin B (conventional), carmustine (BiCNU), cefotaxime (Claforan), chlor-
promazine (Thorazine), clindamycin (Cleocin), cytarabine (ARA-C), dacarbazine
(DTIC), daunorubicin (Cerubidine), diphenhydramine (Benadryl), doxorubicin (Adria-
mycin), doxycycline, droperidol (Inapsine), floxuridine (FUDR), gentamicin, idarubicin
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(Idamycin), imipenem-cilastatin (Primaxin), mechlorethamine (nitrogen mustard) (Mus-
targen), meperidine (Demerol), methylprednisolone (Solu-Medrol), metoclopramide
(Reglan), minocycline (Minocin), nalbuphine, ondansetron (Zofran), prochlorperazine
(Compazine), promethazine (Phenergan), sodium bicarbonate, streptozocin (Zanosar),
tobramycin, vinorelbine (Navelbine). Do not use solutions containing sodium bicarbonate.
One source suggests the following compatibilities:
Y-site: Acyclovir (Zovirax), aminophylline, aztreonam (Azactam), bleomycin (Blenox-
ane), bumetanide, buprenorphine (Buprenex), butorphanol (Stadol), calcium gluconate,
carboplatin (Paraplatin), cefazolin (Ancef), cefotetan, ceftazidime (Fortaz), ceftriaxone
(Rocephin), cefuroxime (Zinacef), cisplatin (Platinol), cyclophosphamide (Cytoxan),
dactinomycin (Cosmegen), dexamethasone (Decadron), doxorubicin liposomal (Doxil),
enalaprilat (Vasotec IV), etoposide (VePesid), famotidine (Pepcid IV), filgrastim (Neupo-
gen), fluconazole (Diflucan), fludarabine (Fludara), fluorouracil (5-FU), furosemide
(Lasix), gallium nitrate (Ganite), ganciclovir (Cytovene), granisetron (Kytril), heparin,
hydrocortisone sodium succinate (Solu-Cortef), hydromorphone (Dilaudid), ifosfamide
(Ifex), lorazepam (Ativan), mannitol, mesna (Mesnex), methotrexate, metronidazole
(Flagyl IV), mitoxantrone (Novantrone), morphine, potassium chloride (KCl), ranitidine
(Zantac), sulfamethoxazole/trimethoprim, teniposide (Vumon), thiotepa, ticarcillin/
clavulanate (Timentin), vancomycin, vinblastine, vincristine, zidovudine (AZT, Retrovir).

RATE OF ADMINISTRATION

Manufacturer’s recommendation not available. A maximum dose should take at least 12
to 1 hour or more based on volume with diluent and patient comfort and/or requirements.
Include in hydration fluids. See Compatibility.

ACTIONS

A xanthine oxidase inhibitor. Metabolized to oxypurinol. Acts on purine catabolism
without disrupting the biosynthesis of purines. Reduces the production of uric acid by
inhibiting the biochemical reactions immediately preceding its formation. Decreases uric
acid concentrations in both serum and urine. Prevents or decreases urate deposition, de-
creasing the occurrence or progression of gout or urate nephropathy. Reduction of serum
uric acid concentration occurs in 2 to 3 days. Peak concentrations are related to dose.
Pharmacokinetic and plasma profiles of allopurinol and oxypurinol, as well as half-lives
and systemic clearance, are similar with IV or oral administration. Systemic exposure to
oxypurinol is also similar by both routes at each dose level. Cleared by glomerular filtra-
tion; some oxypurinol is reabsorbed in the kidney tubules. Secreted in breast milk.

INDICATIONS AND USES

Management of patients with leukemia, lymphoma, and solid tumor malignancies who
are receiving cancer therapy that causes elevations of serum and urinary uric acid levels
and who cannot tolerate oral therapy. Consider prophylactic use before initiation of and
during chemotherapy in patients who are NPO, are nauseated and vomiting, or have
malabsorption problems, dysphagia, or GI tract dysfunctions. Used prophylactically be-
fore the initiation of and during chemotherapy to prevent hyperuricemia caused by tumor
lysis syndrome (TLS) and its sequela, acute uric acid nephropathy (AUAN).

Unlabeled uses: Preservation of cadaveric kidneys for transplantation.

CONTRAINDICATIONS

Any patient who has had a severe reaction to allopurinol (usually a hypersensitivity reac-
tion).

PRECAUTIONS

For IV infusion only. ® A skin rash or other beginning signs of hypersensitivity may be
followed by exfoliative, urticarial, and purpuric lesions; Stevens-Johnson syndrome;
generalized vasculitis; irreversible hepatotoxicity; and/or rarely death. ® Incidence of
hypersensitivity reactions may be increased in patients with decreased renal function
who are receiving concurrent thiazides (e.g., chlorothiazide [Diuril]); use with cau-
tion. = See Drug/Lab Interactions.
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Monitor: Whenever possible, begin allopurinol therapy 24 to 48 hours before the start of
chemotherapy known to cause tumor cell lysis (including adrenocorticosteroids). = Mon-
itor serum uric acid levels and electrolytes before and during therapy. Monitor serum uric
acid levels to determine dose and frequency required to maintain uric acid levels within
the normal range. ® Hydration with 3,000 mL/M?/day (twice the level of maintenance
fluid replacement) is recommended to promote a high volume of urine output (more than
2 L/day in adults) with low urate concentration. ® Maintain urine at neutral or slightly
alkaline pH. To increase solubility of uric acid, alkalinity of urine may be increased with
sodium bicarbonate. = Monitor renal and hepatic systems before and during ther-
apy. ™ Monitoring of liver function suggested in patients with pre-existing liver disease,
in patients with increases in liver function tests, and in patients who develop anorexia,
pruritus, or weight loss. ® Observe for symptoms of TLS (e.g., hyperuricemia, hyperka-
lemia, hyperphosphatemia, and hypocalcemia). If untreated, may develop AUAN leading
to renal failure requiring hemodialysis. = Bone marrow suppression has been reported;
monitor CBC periodically.
Patient Education: Maintain adequate hydration, avoid alcoholic drinks, and report nausea
and vomiting and decreased urine production. ® Report promptly blood in the urine,
painful urination, irritation of the eyes, skin rash, or swelling of the lips or mouth. = Ma-
jor acute toxicities may be allergic or renal. = May cause drowsiness; use caution in
activities that require alertness. Request assistance for ambulation.
Maternal/Child: Category C: potential benefits must justify potential risks to fetus. m Use
caution if required during breast-feeding.
Elderly: Lower-end initial doses or extended intervals may be appropriate in the elderly;
see Dose Adjustments.

DRUG/LAB INTERACTIONS
May increase toxicity of didanosine (Videx); concurrent use not recommended. ® Inhib-
its metabolism and increases effects and toxicity of thiopurines (e.g., azathioprine [Imu-
ran], mercaptopurine [Purinethol]). Reduce dose of thiopurine to one third to one
fourth. = Uricosuric agents (e.g., sulfinpyrazone [Anturane], probenecid [Benemid], col-
chicine) may increase elimination of active metabolites of allopurinol; may increase
urinary excretions of uric acid. ® Prolongs half-life of dicumarol; monitor PT or PTT and
adjust anticoagulant dose as indicated. = Frequency of skin rash increased with ampicil-
linfamoxicillin. = Bone marrow suppression may be increased when given concurrently
with cytotoxic agents (e.g., cyclophosphamide [Cytoxan]); risk of bleeding or infection
may be increased. = May prolong half-life of chlorpropamide (Diabinese). = Hypersen-
sitivity reactions may be increased with ACE inhibitors (e.g., enalapril) or thiazide diuretics
(e.g., chlorothiazide [Diuril]). = Concurrent use with cyclosporine (Sandimmune) may
increase cyclosporine serum levels. A reduced dose of cyclosporine may be indicated;
monitoring of cyclosporine serum levels suggested. = May decrease clearance and in-
crease toxicity of theophyllines (e.g., Aminophylline).

SIDE EFFECTS
Fewer than 1% of patients have had side effects directly attributable to allopurinol. Most
were hypersensitivity reactions (e.g., nausea and vomiting, rash, and renal failure/insuf-
ficiency) and of mild to moderate severity. Xanthine crystalluria has been rarely reported
in long-term therapy with oral allopurinol.

ANTIDOTE
Discontinue allopurinol at the first sign of skin rash or any other allergic reaction. Do not
restart. Keep physician informed of all side effects. Symptoms of TLS require immediate
intervention and correction of electrolyte abnormalities to avoid kidney damage. Treat
hypersensitivity reactions as indicated; may require epinephrine (Adrenalin), diphenhydra-
mine (Benadryl), corticosteroids (hydrocortisone), and/or oxygen. Allopurinol is dialyz-
able, but effectiveness of hemodialysis or peritoneal dialysis in an overdose is not known.
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ALPHA,-PROTEINASE INHIBITOR (HUMAN) Alphay-antitrypsin

(AL-fah PRO-teen-ayse in-HIB-ih-ter [HU-man]) replenisher

Alpha;-antitrypsin, Alpha;-PI, Aralast NP, Glassia, pH 7.2 to 7.8 (Aralast NP) =

Prolastin-C, Zemaira pH 6.6 to 7.4 (Prolastin-C)
USUAL DOSE

60 mg/kg once a week as an infusion.

Manufacturers of Prolastin-C recommend immunizing every patient against hepatitis
B before administration. If immediate treatment is required, give a single dose of hepa-
titis B immune globulin (human) 0.06 mL/kg IM at the same time as the initial dose of
hepatitis B vaccine.

DILUTION

All preparations: Bring components to room temperature (diluent [SWFI], lyophilized
preparation of alpha;-PI, or ready-to-use solution). Must be used within 3 hours of recon-
stitution or entry into vial. Must be filtered before or during administration.
Aralast NP and Prolastin-C: Insert one end of the double-ended transfer needle (shortest end
for Prolastin-C) into the diluent. Invert the bottle of diluent and insert the other end of
the transfer needle at a 45-degree angle into the alpha,-PI; diluent will be drawn into the
alpha,-PI by a vacuum. Remove the diluent bottle and transfer device.
Aralast NP—allow the reconstituted solution to stand until contents appear to be in solu-
tion, then swirl gently to completely dissolve. May take 5 to 10 minutes. Do not shake or
invert vial until ready to withdraw contents.
Prolastin-C—swirl vigorously for 10 to 15 seconds immediately after adding diluent to
thoroughly break up cake, then swirl continuously until the powder is completely dis-
solved. Some foaming will occur. If particles are visible, remove by passing through a
sterile filter (e.g., 15-micron filter [not supplied]) used for administering blood products.
Glassia: Available as a single-use vial containing 1 Gm of functional alpha;-PI in 50 mL
of ready-to-use solution. Solution should be clear and colorless to yellow-green. Do not
use if product is cloudy. Infusion can be made directly from the vial, or vials may be
pooled in an empty, sterile IV container. When infusing directly from the vial, use a
vented spike adapter and a 5-micron in-line filter (neither is supplied). When infusing
from a sterile IV container, use a vent filter (not supplied) to withdraw Glassia from the
vial, and then use the supplied 5-micron filter needle to transfer Glassia into the infusion
container. Attach an IV administration set and administer through a 5-micron in-line
filter (not supplied).
Zemaira: Insert the white end of the double-ended transfer needle into the center of the
upright diluent vial. Invert the diluent vial and insert the green end of the double-ended
transfer needle into the center of the product vial. Use minimum force. Diluent will be
drawn into the alpha;-PI by a vacuum. Wet the lyophilized cake completely by gently
tilting the product vial. Do not allow the air inlet filter to face downward, and use care
not to lose the vacuum. Remove the diluent bottle and transfer device. Gently swirl until
the powder is completely dissolved. May take 5 to 10 minutes. Do not shake or invert vial
until ready to withdraw contents.
Aralast NP will yield a 0.5 Gm/25 mL vial or a 1 Gm/50 mL vial (20 mg/mL).
Glassia will yield a 1 Gm/50 mL vial (20 mg/mL).
Prolastin-C will yield a 1 Gm/20 mL vial (50 mg/mL).
Zemaira will yield a 1 Gm/20 mL vial (50 mg/mL).
Filters: All products must be filtered before or during administration. Manufacturers sup-
ply either a filter needle to withdraw alpha,;-PI from the vial or an in-line filter (to be used
in the IV line or for pooling). Several vials may be pooled into an empty sterile IV solu-
tion container. Glassia supplies only a filter needle for transfer; see Dilution for other
filter requirements.
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Storage: Refrigerate Glassia in carton until use. Contains no preservatives and no latex.
Aralast NP and Prolastin-C should be stored at temperatures not to exceed 25° C (77° F).
Zemaira may be refrigerated before reconstitution or stored at temperatures up to 25° C
(77° F). All Preparations: Avoid freezing. Do not use after expiration date on vials. Must
be used within 3 hours of reconstitution or entry into vial.

COMPATIBILITY
Manufacturers state, “Should be given alone, without mixing with other agents or dilut-
ing solutions.”

RATE OF ADMINISTRATION
Aralast NP: Do not exceed 0.08 mL/kg/min.
Prolastin-C, Zemaira: 0.08 mL/kg/min is recommended.
Glassia: Do not exceed 0.04 mL/kg/min.

If an infusion reaction or other adverse effects occur, a reduced rate or interruption of

the infusion may be indicated until symptoms subside; see Side Effects and Antidote.

ACTIONS
Aralast NP, Prolastin-C, Zemaira are sterile, stable, lyophilized preparations. Glassia is a
ready-to-use solution. All are obtained from human plasma. Increases and maintains
functional levels of alpha;-PI in the epithelial lining of the lower respiratory tract. Pro-
vides adequate antineutrophil elastase activity in the lungs of individuals with alpha,;-
antitrypsin deficiency. Weekly infusions of alpha;-PI usually maintain serum levels
above a target threshold of 11 micromoles. Numerous processes employed during manu-
facture to eliminate potential for viral transmission from human plasma; see Precautions.

INDICATIONS AND USES
Treatment of congenital alpha,-antitrypsin deficiency, a potentially fatal deficiency; used
for chronic replacement (augmentation and maintenance therapy) only in individuals
with alpha,-antitrypsin deficiency and selected types of clinically demonstrated
emphysema.

CONTRAINDICATIONS
Individuals with selective IgA deficiencies (IgA level less than 15 mg/dL for Aralast NP)
who have known antibodies against IgA (anti-IgA antibodies). IgA may be present and
severe reactions, including anaphylaxis, can occur. ® Known hypersensitivity to any
alpha,-PI product or any product components.

PRECAUTIONS
For IV use only. Confirm diagnosis of congenital alpha,-antitrypsin deficiency with se-
lected clinically demonstrated emphysema. ® May contain trace amounts of IgA. Pa-
tients with selective or severe IgA deficiency and with known antibodies to IgA have a
greater risk for developing severe hypersensitivity and anaphylactic reactions; see Con-
traindications. ® Each unit of plasma tested and found nonreactive to HIV antibody,
Creutzfeldt-Jakob disease, hepatitis B surface antigen, and hepatitis C. Transmission of
these viruses is still possible. = Will increase plasma volume; use caution in patients at
risk for circulatory overload. = Long-term effects from continued use are not
known. = Individuals severely deficient in endogenous alpha,-PI are unable to maintain
an adequate antiprotease defense and are subject to more rapid proteolysis of the alveolar
walls leading to chronic lung disease. Pulmonary infections, including pneumonia and
acute bronchitis, are common in these individuals.
Monitor: Monitor V/S and observe patient continuously throughout infusion. = Blood
levels of alpha,;-PI have been maintained above the functional level of 80 mg/dL with this
replacement therapy. Serum levels determined by commercial immunologic assays may
not reflect actual functional alpha;-PI levels. m Assess lung sounds and rate and quality
of respirations before each infusion. ® Monitor for S/S of a hypersensitivity reaction
(e.g., dyspnea, flushing, hypotension, rash, tachycardia); emergency equipment, medica-
tions, and supplies must be available.
Patient Education: Inform of risks and of safety precautions taken during manufacturing
process. ® Note changes in breathing pattern or sputum production; avoid smoking. =
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Report S/S of a hypersensitivity reaction promptly (e.g., dyspnea, faintness, hypotension,
hives, tightness of the chest). ® Report S/S of parvovirus B19 (e.g., chills, drowsiness,
fever, and runny nose, followed 2 weeks later by a rash and joint pain). Parvovirus B19
may be more serious in pregnant women and immune-compromised individuals.
Maternal/Child: Category C: use in pregnancy only when clearly needed. May present risk
to fetus; benefits must justify risks. m Safety for use during breast-feeding not estab-
lished, effects unknown. ® Safety for use in pediatric patients not established.
Elderly: Differences in response compared to younger adults not known. As for all pa-
tients, dosing for elderly patients should be appropriate to their overall situation.

DRUG/LAB INTERACTIONS
No specific information available; see Compatibility.

SIDE EFFECTS
All formulations: Consider risk potential for contracting AIDS, Creutzfeldt-Jakob disease,
hepatitis B, or hepatitis C. Hypersensitivity reactions, including anaphylaxis, chills, dys-
pnea, hypotension, rash, and tachycardia, have been reported; see Contraindications.
Aralast NP: Cough, headache, musculoskeletal discomfort, and pharyngitis are most com-
mon. Asthma, back pain, bloating, bronchitis, dizziness, pain, peripheral edema, rash,
rhinitis, sinusitis, somnolence, and viral infection may occur.
Glassia: Dizziness and headache are most common. Chest discomfort, cough, increased
hepatic enzymes, sinusitis, and URI have been reported. Cholangitis, exacerbation of
COPD, and severe headache may occur.
Prolastin-C: Chills, headache, hot flush, pruritus, and rash were most common. A severe
abdominal and extremity rash occurred in one patient and recurred in two patients on
rechallenge.
Zemaira: Asthenia, bronchitis, chest pain, cough, dizziness, fever, headache, injection site
pain and/or hemorrhage, paresthesia, pruritus, rhinitis, sinusitis, sore throat, and upper
respiratory infections may occur.

ANTIDOTE
All side effects except potential transmission of viral diseases usually subside spontane-
ously. Keep the physician informed. If side effects occur, interrupt or discontinue infu-
sion until symptoms subside, then resume at a tolerated rate. Discontinue alpha,;-PI and
treat anaphylaxis (antihistamines, epinephrine, corticosteroids) as indicated. Resuscitate
as necessary.
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ALPROSTAD". Prostaglandin

(al-PROSS-tah-dill) (ductus arteriosus
patency adjunct)
Prostaglandin E;, Prostin VR Pediatric

USUAL DOSE
Pediatric patients: Begin with 0.05 to 0.1 mcg/kg of body weight/min. When therapeutic
response is achieved, reduce infusion rate in increments to the lowest dose that maintains
the response (e.g., reduce from 0.1 to 0.05 or from 0.025 to 0.01 mcg/kg/min). If neces-
sary, dose may be increased gradually to a maximum of 0.4 mcg/kg/min. Generally these
higher rates do not produce greater effects. May be given through infusion in a large vein
or, if necessary, through an umbilical artery catheter placed at the ductal opening.
DILUTION
Each 500 mcg must be further diluted with NS or DSW. Various volumes may be used
depending on infusion pump capabilities and desired infusion rate.

Guidelines for Dilution and Rate of Infusion for Desired Dose of Alprostadil

Diluent (mL) Concentration (mcg/mL) Desired Dose (mcg/kg/min) Rate of Infusion (mL/min/kg)
250 mL 2 mcg/mL 0.1 mcg/kg/min 0.05 mL/min/kg
25 mL 20 mcg/mL 0.1 mcg/kg/min 0.005 mL/min/kg

Storage: Refrigerate until dilution. Prepare fresh solution for administration every 24
hours.

COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
One source suggests the following compatibilities:
Y-site: Ampicillin, cefazolin (Ancef), cefotaxime (Claforan), chlorothiazide (Diuril), do-
butamine, dopamine, fentanyl (Sublimaze), gentamicin, methylprednisolone (Solu-
Medrol), nitroprusside sodium, tobramycin, vancomycin, vecuronium.

RATE OF ADMINISTRATION
See Usual Dose. Infusion pump capable of delivering 0.005, 0.01, 0.02, or
0.05 mL/min/kg required. Use for the shortest time possible at the lowest rate therapeuti-
cally effective. Decrease rate of infusion stat if a significant fall in arterial pressure
occurs.

ACTIONS
A naturally occurring acidic lipid. Smooth muscle of the ductus arteriosus is susceptible
to its relaxing effect, which reduces BP and peripheral resistance and increases cardiac
output and rate. In newborns it relaxes and may open the ductus. Metabolized by oxida-
tion almost instantly (80% in one pass through the lungs). Remainder excreted as me-
tabolites in the urine.

INDICATIONS AND USES
Temporarily maintain the patency of the ductus arteriosus until corrective or palliative
surgery can be performed on infants with pulmonary atresia, pulmonary stenosis, tricus-
pid atresia, tetralogy of Fallot, interruption of the aortic arch, coarctation of the aorta, or
transposition of the great vessels. ® Used by intercavernosal injection to treat impotence.

CONTRAINDICATIONS
None known. Not indicated for infant respiratory distress syndrome (hyaline membrane
disease).
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PRECAUTIONS
Usually administered by trained personnel in pediatric intensive care facilities. ® Estab-
lish a diagnosis of cyanotic heart disease (restricted pulmonary blood flow). ® Response
is poor in infants with Po, values of 40 torr or more or those more than 4 days old. More
effective with lower Po,. m Apnea has been experienced in 10% to 20% of treated neo-
nates. m Use caution in neonates with bleeding tendencies; inhibits platelet aggregation.
Monitor: Monitor respiratory status continuously. Ventilatory assistance must be immediately available.
May cause apnea, especially in infants under 2 kg. Apnea usually appears during the first hour of infu-
sion. m Monitor arterial pressure intermittently by umbilical artery catheter, auscultation,
or Doppler transducer. Decrease rate of infusion stat if a significant fall in arterial pres-
sure occurs. ® Decrease or stop infusion if infant develops increased respiratory distress; bleeding,
bruising, or hematoma formation; or sudden changes in cardiac status (e.g., decreased BP, bradycardia,
cardiac arrest, cyanosis). m Measure effectiveness with increase of Po, in infants with re-
stricted pulmonary blood flow and increase of BP and blood pH in infants with restricted
systemic blood flow.

DRUG/LAB INTERACTIONS
Inhibits platelet aggregation.

SIDE EFFECTS
Apnea, bradycardia, cardiac arrest, cerebral bleeding, cortical proliferation of long
bones, diarrhea, DIC, fever, flushing, hyperextension of the neck, hyperirritability, hypo-
tension, hypothermia, seizures, sepsis, tachycardia. Many other side effects have oc-
curred in 1% or less of infants receiving alprostadil.
Overdose: Apnea, bradycardia, flushing, hypotension, pyrexia.

ANTIDOTE
Notify physician of all side effects. Discontinue immediately if apnea or bradycardia
occurs. Institute emergency measures. If infusion is restarted use extreme caution. De-
crease or stop infusion if infant develops increased respiratory distress; bleeding, bruis-
ing, or hematoma formation; or sudden changes in cardiac status (e.g., decreased BP,
bradycardia, cardiac arrest, cyanosis). Decrease rate if pyrexia, hypotension, or fall in
arterial pressure occurs. Flushing is usually caused by incorrect intra-arterial catheter
placement. Reposition.

ALTEPLASE, RECOMB'NANT Thrombolytic agent

(AL-teh-playz) (recombinant)

Activase, rt-PAY, Tissue Plasminogen Activator,

tPA = Cathflo Activase pH7.3
USUAL DOSE

Selected indications (e.g., acute ischemic stroke, weight under 65 or 67 kg in acute MI)
require exact weight-adjusted dosing. To deliver an accurate dose without possibility of
overdose, calculate desired dose and withdraw any amount NOT needed from a 50- or
100-mg vial and discard. In all situations follow total dose with at least 30 mL of NS or
D5W through the IV tubing to ensure administration of total dose.
AcuTe MYOCARDIAL INFARCTION

Total dose is based on patient weight and should not exceed 100 mg. Original studies
used concurrent administration of heparin, aspirin, and/or dipyridamole (Persantine) in
MI patients receiving alteplase therapy; see Precautions and Monitor. The earlier inter-
vention occurs, the better the results. Most effective if administered within 4 to 6 hours
of onset of symptoms of acute myocardial infarction.
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Accelerated infusion; weight greater than 67 kg: A total dose of 100 mg titrated over 90
minutes as an IV infusion. Initially give a bolus of 15 mg over 2 minutes. Follow with
50 mg evenly distributed over 30 minutes. Infuse the remaining 35-mg dose evenly dis-
tributed over 60 minutes. See comments under Usual Dose.
Accelerated infusion; weight equal to or less than 67 kg: See comments in first paragraph of
Usual Dose. Initially give a bolus of 15 mg over 2 minutes. Follow with 0.75 mg/kg (not
to exceed a 50-mg dose) evenly distributed over 30 minutes. Then infuse 0.5 mg/kg (not
to exceed a 35-mg dose) evenly distributed over 60 minutes. Total dose not to exceed
100 mg. See comments under Usual Dose.
3-hour infusion; weight 65 kg or greater: A total dose of 100 mg titrated over 3 hours as an
IV infusion. Initially, give a bolus of 6 to 10 mg over 2 minutes. Follow with 50 to 54 mg
(total 60-mg dose) evenly distributed over the first hour. Follow with 20 mg/hr for 2
hours. See comments under Usual Dose.
3-hour infusion; weight less than 65 kg: Calculate total dose using 1.25 mg/kg of body
weight. See comments in first paragraph of Usual Dose. Give three fifths (60%) of this
total calculated dose in the first hour (10% of which should be given as an initial bolus
dose). Give the remaining 40% of this total calculated dose equally distributed over 2
hours. See comments under Usual Dose.

AcuTE ISCHEMIC STROKE
0.9 mg/kg. Do not exceed the maximum dose of 90 mg. See comments in Usual Dose.
Give a bolus of 10% of the calculated dose over 1 minute followed by balance of calcu-
lated dose (90%) as an infusion evenly distributed over 60 minutes. Treatment must start
within 3 hours of onset of symptoms, but after bleeding in the brain has been ruled out
(usually by a non-contrast CT scan of the brain). Do not give aspirin, heparin, or warfarin
for 24 hours; see Precautions.

PuLmoNARY EMBOLISM
100 mg titrated over 2 hours as an IV infusion. Diagnosis should be confirmed by objec-
tive means (e.g., lung scan, pulmonary angiography). Begin heparin at end of infusion or
immediately after it is complete. Thrombin time (TT) or PTT should be twice normal or
less.

CenTRAL VENous Access Device (CVAD) OccLusIONS, CATHFLO ACTIVASE
See Rate of Administration, Precautions, Monitor, and Maternal/Child.
Patient weight 30 kg or greater: Instill 2 mg in 2 mL into the occluded catheter.
Patient weight less than 30 kg: Instill 110% of the internal lumen volume of the occluded
catheter into the occluded catheter. Do not exceed 2 mg in 2 mL.

Attempt to aspirate blood from the catheter after 30 minutes of dwell time. If catheter
function has been restored, aspirate 4 to 5 mL of blood in patients equal to or greater than
10 kg or 3 mL of blood in patients less than 10 kg to remove Cathflo Activase and re-
sidual clot, then gently irrigate the catheter with NS.

If catheter function has not been restored (unable to aspirate blood), allow the first
dose to remain in the catheter for 90 additional minutes of dwell time and then attempt
to aspirate again (total elapsed time is 120 minutes). If catheter function has been re-
stored, aspirate and irrigate as above. If function has not been restored, a second dose
may be instilled and the dwell time and aspiration process repeated.

DILUTION

Myocardial infarction, stroke, and pulmonary embolism: Must be reconstituted with SWFI
without preservatives (provided by manufacturer). Available in 50- and 100-mg vials
(1 mg/mL). Consider patient’s hemodynamic status. Use of filters or filter needles not
recommended. Protein adsorption may occur with resulting drug loss.

50-mg vials: Use a large-bore (18-gauge) needle and direct the stream of diluent into the
lyophilized cake. A vacuum must be present when the diluent is added to the powder for
injection. Do not use if vacuum not present. Slight foaming is expected; let stand
for several minutes to dissipate large bubbles. If necessary, may be further diluted to
0.5 mg/mL immediately before administration with an equal volume of NS or D5W.
Do not shake. Mix by swirling or slow inversion; avoid agitation during dilution.



56 ALTEPLASE, RECOMBINANT

Bolus dose can be given when indicated by IV injection through a med port or by IV
pump. Administer balance of dose using either a polyvinyl chloride bag or glass vial and
infusion set. Adjust pump rate of delivery as required. Complete by flushing tubing with
IV solution.
100-mg vial: Diluent and transfer device provided (does not contain a vacuum). Insert one
end of transfer device into upright vial of diluent (do not invert diluent vial yet). Hold
alteplase vial upside down and push center of vial down onto piercing pin. Now invert
vials and allow diluent to flow into alteplase. Small amount (0.5 mL) of diluent will not
transfer. Swirl gently to dissolve. Do not shake. Process takes several minutes. An infu-
sion set may be inserted into puncture site created by piercing pin. Hang by plastic cap-
ping on bottom of vial. Prime tubing with alteplase and administer. Adjust pump rate of
delivery as required. Complete by flushing tubing with IV solution.

Cathflo Activase for CVAD occlusion: Supplied as a sterile lyophilized powder in 2-mg vials.
Must be reconstituted with 2.2 mL of SWFI without preservatives. Direct diluent stream
into the powder. Allow to stand undisturbed until large bubbles dissipate; may foam
slightly. Mix by swirling gently; do not shake. Should be completely dissolved within 3
minutes. Final concentration is 1 mg/mL. If the 2-mg vials are not available, some phar-
macies dilute 50 mg of alteplase with 50 mL of SWFI without preservatives (1 mg/mL).
Withdraw 2.2 mL (2.2 mg) to 2- or 5-mL sterile disposable syringes. In studies these
were transferred to sterile glass vials and frozen. Defrost and use as needed (22 prepared
doses).
Filters: Use of filters or filter needles not recommended. Protein adsorption may occur
with resulting drug loss.
Storage: Systemic alteplase: Protect from light in cartons. May be stored at CRT or refrig-
erated before and/or after reconstitution. Manufacturer recommends reconstitution im-
mediately before use. Must be used within 8 hours of reconstitution. Discard unused
solution. Stable as a 0.5 mg/mL solution in NS or DSW for 8 hours at CRT.
Cathflo Activase: Refrigerate unopened vials; protect from light during extended storage.
Reconstitution immediately before use is recommended, but solution may be used up to
8 hours after reconstitution if refrigerated at 2° to 30° C. Do not use beyond expiration
date on vial. Discard unused solution.

COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
Manufacturer states, “No other medication should be added to infusion solutions contain-
ing alteplase. Do not use other infusion solutions (e.g., SWFI, bacteriostatic water for
injection [BWFI] or other preservative-containing solutions) for further dilution”; see
Dilution. One source suggests DSW used for reconstitution or further dilution may cause
a precipitate.

One source suggests the following compatibilities:

Y-site: Lidocaine, metoprolol (Lopressor), and propranolol through Y-site of free-flowing
alteplase infusion.

RATE OF ADMINISTRATION
Systemic alteplase: See specific rates for each diagnosis under Usual Dose. In all situa-
tions use an infusion pump (preferred) or a metriset with microdrip (60 gtt/mL) and IV
tubing without a filter to facilitate accurate administration. Do not use any filters. Distrib-
ute final flush over 30 minutes. NS preferred for flushing of IV line.
Cathflo Activase: Avoid excessive pressure or force while attempting to clear catheters; see
Usual Dose, Precautions, and Monitor.

ACTIONS
A tissue plasminogen activator and enzyme produced by recombinant DNA. It binds to
fibrin in a thrombus and converts plasminogen to plasmin. Plasmin digests fibrin and
dissolves the clot. With therapeutic doses, a decrease in circulating fibrinogen makes the
patient susceptible to bleeding. Onset of action is prompt, effecting patency of the vessel
within 1 to 2 hours in most patients. Prompt opening of arteries increases probability of
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improved function. Cleared from the plasma by the liver within 5 (50%) to 10 (80%)
minutes after the infusion is discontinued. Some effects may linger for 45 minutes to
several hours.

INDICATIONS AND USES
Systemic alteplase: Management of acute myocardial infarction in adults for the lysis of
thrombi obstructing coronary arteries, the reduction of infarct size, the improvement of
ventricular function, the reduction of the incidence of congestive heart failure, and the
reduction of mortality associated with acute MI. Recent studies suggest alteplase or re-
teplase are the drugs of choice. = Management of acute ischemic stroke in adults to
improve neurologic recovery and reduce incidence of disability. = Management of acute
massive pulmonary embolism in adults for the lysis of acute pulmonary emboli either
obstructing blood flow to a lobe or multiple segments of the lung or accompanied by
unstable hemodynamics (e.g., failure to maintain BP).
Cathflo Activase: Restoration of function to CVADs as assessed by the ability to withdraw
blood.
Unlabeled uses: Systemic alteplase: Treatment of unstable angina pectoris and deep vein
thrombosis. Has been shown to restore blood flow to frostbitten limbs. Has been used in
the occlusion of small blood vessels by microthrombi and in the management of periph-
eral thromboembolism (0.5 to 1 mg/hr intra-arterially).

CONTRAINDICATIONS
All systemic indications: Known hypersensitivity to alteplase or its components.
Acute myocardial infarction/pulmonary embolism: Active internal bleeding, arteriovenous
malformation or aneurysm, bleeding diathesis, history of cerebrovascular accident, intra-
cranial or intraspinal surgery or trauma within 2 months, intracranial neoplasm, severe
uncontrolled hypertension.
Acute ischemic stroke: Active internal bleeding. Evidence of intracranial hemorrhage on
pretreatment evaluation. Clinical presentation suggestive of subarachnoid hemorrhage
(even with normal CT). History of intracranial hemorrhage, intracranial neoplasm, arte-
riovenous malformation, or aneurysm. History of intracranial surgery, serious head-
trauma, or previous stroke within 3 months. Known bleeding diathesis (e.g., current use
of oral anticoagulants [e.g., warfarin], an INR greater than 1.7 or a PT greater than 15
seconds, administration of heparin within 48 hours before onset of stroke with an ele-
vated aPTT as presentation [greater than upper limit of normal for laboratory], platelet
count less than 100,000/mm?). Seizure observed at the same time as the onset of stroke.
Uncontrolled hypertension at time of treatment (e.g., systolic above 185 or diastolic
above 110) and patient requires aggressive treatment to reduce BP to within these limits.
Cathflo Activase: Known hypersensitivity to alteplase or its components.

PRECAUTIONS
All systemic indications: Administered under the direction of a physician knowledgeable
in its use and with appropriate emergency drugs and diagnostic and laboratory facilities
available. ® Bleeding is the most common complication. May be internal bleeding (in-
volving intracranial or retroperitoneal sites or the GI, GU, or respiratory tracts) or super-
ficial bleeding (involving invaded or disturbed sites [e.g., catheter sites, surgery
sites]). ®m A greater alteration of hemostatic status than with heparin. Strict bed rest indi-
cated to reduce risk of bleeding. Use extreme care with the patient; avoid any excessive
or rough handling or pressure (including too-frequent BPs); avoid invasive procedures
(e.g., arterial puncture, venipuncture, IM injection). If these procedures are absolutely
necessary, use extreme precautionary methods (use radial artery instead of femoral; use
small-gauge catheters and needles, and sites that are easily observed and compressible
where bleeding can be controlled; avoid handling catheter sites; and use extended pres-
sure application of up to 30 minutes). Minor bleeding occurs often at catheter insertion
sites. Avoid use of razors and toothbrushes. ® Use extreme caution in the following situ-
ations: major surgery or serious trauma (excluding head trauma; see Contraindications),
GI or GU bleeding, or puncture of noncompressible vessels (e.g., arterial puncture, spinal
puncture, thoracentesis) within the previous 10 days; cerebrovascular disease; hyperten-
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sion (systolic equal to or greater than 175 mm Hg or diastolic above 110 mm Hg); mitral
stenosis with atrial fibrillation (likelihood of left heart thrombus); acute pericarditis;
subacute bacterial endocarditis; coagulation disorders, including those secondary to se-
vere hepatic or renal disease; severe liver dysfunction; pregnancy and first 10 days post-
partum; hemorrhagic ophthalmic conditions (e.g., diabetic hemorrhagic retinopathy);
septic thrombophlebitis; patients on anticoagulants; patients over 75 years of age; any
situation in which bleeding might be hazardous or difficult to manage because of loca-
tion. Cholesterol embolism has been reported rarely; see Side Effects. m There is no
experience with re-administration of alteplase. If anaphylaxis occurs, discontinue infu-
sion immediately and initiate appropriate treatment. Use caution if re-administration is
attempted; detectable levels of antibody (a single-point measurement) were reported in
one patient. ® Orolingual angioedema has been reported in patients with acute MI and
acute ischemic stroke. Onset may occur during or up to 2 hours after infusion. May be
associated with concomitant use of angiotensin-converting enzyme inhibitors. Most re-
solved with prompt treatment; see Drug/Lab Interactions.

Myocardial infarction: A 150-mg dose has caused increased intracranial bleeding; do not
use. ® Standard management of MI should be implemented concomitantly with al-
teplase treatment and continued simultaneously with alteplase therapy except if tempo-
rarily contraindicated (e.g., arterial blood gases, unless absolutely necessary). = Reper-
fusion arrhythmias occur frequently (e.g., sinus bradycardia, accelerated idioventricular
rhythm, PVCs, ventricular tachycardia); have antiarrhythmic meds available at bedside.
Acute ischemic stroke: Treatment facility must be able to provide evaluation and manage-
ment of intracranial hemorrhage. ® Risks of alteplase therapy in the treatment of acute
ischemic stroke may be increased in patients with severe neurologic deficit at presenta-
tion (increased risk of intracranial hemorrhage), patients with major early infarct signs
on CT scan (e.g., substantial edema, mass effect, or midline shift). = Treatment may
begin before coagulation study results are known in patients without recent use of oral
anticoagulants or heparin. Discontinue infusion if pretreatment INR is greater than 1.7,
PT is greater than 15 seconds, or an elevated aPTT is identified. ® Benefits of therapy
have not been studied in patients treated with alteplase more than 3 hours after the onset
of symptoms; use is not recommended. Risk of intracranial hemorrhage increased; may
cause cerebral edema with fatal brain herniation. ® Use caution in patients with blood
glucose values less than 50 or greater than 400 mg/dL. Risk of misdiagnosis of acute
ischemic stroke increased. ®m Safety and efficacy in patients with minor neurologic defi-
cit or rapidly improving symptoms before treatment is begun has not been studied; use
is not recommended.

Pulmonary emboli: Treatment with alteplase does not constitute adequate treatment of
underlying deep venous thrombosis. ® Risk of re-embolization due to lysis of underly-
ing DVT should be considered. Standard management of PE should be implemented
concomitantly with alteplase treatment. Begin heparin at end of infusion or immediately
after it is complete. Thrombin time (TT) or PTT should be twice normal or less.

Cathflo Activase: Consider causes of catheter dysfunction other than thrombus formation
(e.g., catheter malposition, mechanical failure, constriction by a suture, lipid deposits or
drug precipitates within the catheter lumen). = Do not apply vigorous suction during
attempts to determine catheter occlusion; may risk damage to the vascular wall or col-
lapse of soft-walled catheters. Avoid excessive pressure during instillation of Cathflo
Activase into the catheter; may cause rupture of the catheter or expulsion of the clot into
the circulation. ® Use caution with patients who have active internal bleeding, thrombo-
cytopenia, other hemostatic defects (including those secondary to hepatic or renal dis-
ease). m Use caution in patients who have conditions for which bleeding constitutes a
significant hazard, who would be difficult to manage because of location, who are at high
risk for embolic complication (e.g., venous thrombosis in the region of the catheter), or
who have had any of the following within 48 hours: surgery, obstetrical delivery, percu-
taneous biopsy of viscera or deep tissues, or puncture of noncompressible vessels. ® Use
caution in the presence of known or suspected infection in the catheter; may release a
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localized infection into the systemic circulation. ® See Monitor. m Safety and effective-
ness of doses greater than 2 mg has not been established.

Monitor: All systemic indications: Establish a separate IV line for alteplase. ® Obtain ap-
propriate clotting studies (e.g., PT, TT, PTT, aPTT, CBC, fibrinogen levels, plate-
lets). m Diagnosis-specific baseline studies (e.g., ECG, CPK in myocardial infarction,
non-contrast CT brain scan, and neurologic assessment in acute ischemic stroke, and
lung scan or pulmonary angiography in pulmonary embolism) are indicated. = Baseline
assessment (patient condition, pain, hematomas, petechiae, or recent wounds) should be
completed before administration. ® Type and cross-match may also be ordered. ®» Start
IV if indicated (not previously established, other medications being administered through
current IV, to have a line available for additional treatment). ® Maintain strict bed rest;
monitor the patient carefully and frequently for pain and signs of bleeding; observe cath-
eter sites at least every 15 minutes and apply pressure dressings to any recently invaded
site; watch for hematuria, hematemesis, bloody stool, petechiae, hematoma, flank pain,
muscle weakness; and do neuro checks every hour (or more frequently if indicated).
Continue until normal clotting function returns. = Monitor BP and maintain within ap-
propriate limits with antihypertensives or vasopressors as indicated. ® Monitor for signs
of orolingual angioedema during and for at least 2 hours after infusion. = Watch for
extravasation; may cause ecchymosis and/or inflammation. Restart IV at another site.
Moist compresses may be helpful. = See Precautions and Drug/Lab Interactions.
Myocardial infarction: Monitor ECG continuously, and record strips with greatest ST seg-
ment elevation initially and every 15 minutes for at least 4 hours. A 12-lead ECG is in-
dicated when therapy is complete.

Acute ischemic stroke: Printed protocol guidelines are available from manufacturer and
include the following recommendations. ® Before the initiation of therapy, determine
actual time of onset of stroke. ® Obtain baseline hematocrit, platelet count, and blood
glucose. INR, PT, or aPTT is recommended in patients with recent use of oral antico-
agulants or heparin. Obtain baseline BP, neurologic exam, and non-contrast CT brain
scan. = Monitor BP every 15 minutes before beginning therapy; should be below
175/110 mm Hg. If over 175/110 mm Hg, BP may be treated with nitroglycerin paste
(can be wiped off if BP drops quickly) and/or one or two 10- or 20-mg doses of labetalol
given by IV injection within 1 hour. If these measures do not reduce BP below
175/110 mm Hg and keep it down, the patient should not be treated with alteplase. =
During and after treatment, monitor BP every 15 minutes for 2 hours, every 30 minutes
for 6 hours, then every 1 hour for 18 hours. Avoid hypotension; may decrease perfusion
of alteplase; a diastolic BP around 100 mm Hg helps to maintain sufficient mean arterial
pressure to reperfuse stroke area. See Antidote for protocol to treat hypertension occurring
after treatment has been started. = Hemorrhage in the brain occurs frequently during treat-
ment with alteplase during the first 36 hours; monitor carefully. Acute neurologic dete-
rioration, new headache, acute hypertension, or nausea and vomiting may indicate the
occurrence of intracranial hemorrhage. If intracranial hemorrhage is suspected, discon-
tinue alteplase and obtain a non-contrast CT scan. ® Monitor for S/S of atrial fibrillation
and/or acute MI. ® Studies did not show an increase in mortality and did confirm that
more patients had minimal or no disability at 3 months.

Cathflo Activase: Aseptic technique imperative. ® Avoid force while attempting to clear
catheters; may rupture catheter or dislodge clot into the circulation. = To prevent air
from entering the open catheter and the circulatory system, instruct the patient to exhale
and hold his/her breath any time the catheter is not connected to the IV tubing or a sy-
ringe. ™ See Precautions.

Patient Education: Compliance with all measures to minimize bleeding (e.g., strict bed
rest) is very important. ® Avoid use of razors, toothbrushes, and other sharp items. Use
caution while moving to avoid excessive bumping. ® Report all episodes of bleeding and
apply local pressure if indicated. Expect oozing from IV sites.

Maternal/Child: Systemic alteplase: Category C: safety for use in pregnancy, breast-feeding,
and pediatric patients not established.
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Cathflo Activase: Category C: use during pregnancy only if benefits justify potential risk
to the fetus. m Use caution during breast-feeding. ® Has been used in patients 2 weeks
to 17 years of age. Rates of serious adverse events as well as restoration of catheter func-
tion similar to adults.

Elderly: Systemic alteplase: See Indications and Precautions. = May have poorer progno-
sis following acute MI and pre-existing conditions that may increase risk of intracranial
bleeding. Select patients carefully to maximize benefits.

Cathflo Activase: No incidents of intracranial hemorrhage, embolic events, or major bleed-
ing events were observed during studies. ® Use caution in the elderly with conditions
known to increase the risk of bleeding; see Precautions.

DRUG/LAB INTERACTIONS

Risk of bleeding may be increased by any medicine that affects blood clotting, including
anticoagulants (e.g., heparin, warfarin [Coumadin]); any medication that may cause hypo-
prothrombinemia, thrombocytopenia, or Gl ulceration or bleeding (e.g., selected antibiotics
[e.g., cefotetan], aspirin, NSAIDs [e.g., ibuprofen (Advil, Motrin), naproxen (Aleve,
Naprosyn)]); and/or any other medication that inhibits platelet aggregation (e.g., clopidogrel
[Plavix], dipyridamole [Persantine], glycoprotein GPIIb/IIIa receptor antagonists [e.g.,
abciximab (ReoPro), eptifibatide (Integrilin), tirofiban (Aggrastat)], plicamycin [Mithra-
cin], sulfinpyrazone [Anturane], ticlopidine [Ticlid], valproic acid [Depacon]). Concur-
rent use not recommended with the exception of heparin and aspirin (in AMI) to reduce
the risk of rethrombosis. If concurrent or subsequent use indicated (e.g., management of
acute coronary syndrome, percutaneous coronary intervention), monitor PT and aPTT
closely. m Concurrent use with nitroglycerin decreases plasma concentrations of al-
teplase, impairing the thrombolytic effect. ®m Orolingual angioedema has been reported.
Many patients, including patients with acute ischemic stroke, were receiving angiotensin-
converting enzyme inhibitors (e.g., enalapril [Vasotec], enalaprilat [Vasotec IV], lisinopril
[Zestril]). = Coagulation tests will be unreliable; specific procedures can be used; notify
the lab of alteplase use.

SIDE EFFECTS

Systemic alteplase: Bleeding is most common: internal (GI tract, GU tract, retroperitoneal,
or intracranial sites), epistaxis, gingival, and superficial or surface bleeding (venous cut-
downs, arterial punctures, sites of recent surgical intervention). Mild to serious hypersen-
sitivity reactions (including anaphylaxis) have occurred. Fever, hypotension, nausea and
vomiting, reperfusion arrhythmias, and stroke have occurred. Cholesterol embolization
syndrome (e.g., acute renal failure, bowel infarction, cerebral infarction, gangrenous
digits, hypertension, livedo reticularis, myocardial infarction, pancreatitis, purple toe,
retinal artery occlusion, rhabdomyolysis, spinal cord infarction) can occur with thrombo-
lytics but has been reported rarely.

Post-Marketing: Orolingual angioedema; rare fatalities from upper airway hemorrhage
from intubation trauma.

Cathflo Activase: Gastrointestinal bleeding, sepsis, and venous thrombosis have occurred.
There were no reports of intracranial hemorrhage or pulmonary emboli during clinical
trials.

ANTIDOTE

Systemic alteplase: Notify physician of all side effects. Note even the most minute bleed-
ing tendency. Oozing at IV sites is expected. Control minor bleeding by local pressure.
For severe bleeding in a critical location or suspected intracranial bleeding, discontinue
alteplase and any heparin therapy immediately. Obtain PT, aPTT, platelet count, and fi-
brinogen. Draw blood for type and cross-match. Platelets and cryoprecipitate are most
commonly used but whole blood, packed RBCs, fresh-frozen plasma, desmopressin,
tranexamic acid (Cyklokapron), and aminocaproic acid (Amicar) may be indicated.
Topical preparations of aminocaproic acid may stop minor bleeding. Consider protamine
if heparin has been used. Treat bradycardia with atropine, reperfusion arrhythmias with
appropriate antiarrhythmic; VT or VF may require cardioversion. If hypotension occurs,
reduce rate promptly. If not resolved, vasopressors (e.g., dopamine), Trendelenburg posi-
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tion, and suitable plasma expanders (e.g., albumin, plasma protein fraction [plasmanate],
or hetastarch) may be indicated. Do not use dextran. If anaphylaxis occurs, discontinue
infusion immediately and initiate appropriate treatment. » Protocol for treatment of hyper-
tension occurring during treatment for acute ischemic stroke: Monitor BP every 15 minutes;
observe for hypertension/hypotension. If diastolic BP is greater than 140 mm Hg, start
an IV infusion of nitroprusside sodium (0.5 to 10 mcg/kg/min). If systolic BP greater
than 230 mm Hg and/or diastolic BP is 121 to 140 mm Hg, give labetalol 20 mg IV over
1 to 2 minutes. This dose may be repeated and/or doubled every 10 minutes, up to
150 mg. Alternatively, following the first bolus of labetalol, an IV infusion of labetalol
2 to 8 mg/min may be initiated and continued until the desired BP is reached. If satisfac-
tory response is not obtained, use nitroprusside sodium. If systolic BP is 180 to 230 mm
Hg and/or diastolic BP is 105 to 120 mm Hg on two readings 5 to 10 minutes apart, give
labetalol 10 mg IV over 1 to 2 minutes. The dose may be repeated or doubled every 10
to 20 minutes, up to 150 mg. Alternatively, following the first bolus of labetalol, an IV
infusion of labetalol 2 to 8 mg/min may be initiated and continued until the desired BP
is reached. Treat minor hypersensitivity reactions symptomatically. If angioedema oc-
curs, treat promptly with antihistamines (e.g., diphenhydramine [Benadryl]), IV cortico-
steroids, or epinephrine and consider discontinuing the alteplase infusion. Discontinue
drug and treat anaphylaxis as indicated; resuscitate as necessary.

Cathflo Activase: Discontinue Cathflo Activase and withdraw it from the catheter if serious
bleeding in a critical location (e.g., intracranial, gastrointestinal, retroperitoneal, pericar-
dial) occurs. Discontinue drug and treat anaphylaxis as indicated; resuscitate as neces-
sary. In the event of accidental administration of a 2-mg dose directly into the systemic
circulation, the concentration of circulating levels of alteplase would be expected to re-
turn to exogenous levels of 5 to 10 ng/mL within 30 minutes.
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(am-ih-FOS-teen) Antineoplastic adjunct
Cytoprotective agent
Ethyol
USUAL DOSE

PropHYLACTIC REDUCTION OF CISPLATIN-INDUCED NEPHROTOXICITY, PROPHYLACTIC REDUCTION OF
CisPLATIN INDUCED-NEUROTOXICITY (UNLABELED), AND PROPHYLACTIC REDUCTION OF ANTINEOPLASTIC
AGENT BoNE MARROW ToxicITY (UNLABELED)
Must be administered in conjunction with cisplatin. Adequate hydration and premedica-
tion required before administration; see Premedication below, Monitor, and cisplatin
monograph.
Premedication: Premedication to prevent severe nausea and vomiting is recommended
before each dose. Usual regimen includes dexamethasone 20 mg IV and a serotonin
5HT; receptor antagonist (e.g., ondansetron [Zofran], granisetron [Kytril]) given before
and in conjunction with amifostine infusion. Additional antiemetics (e.g., aprepitant
[EMEND]) may be required based on the chemotherapy drugs administered.
Amifostine: 910 mg/M2. Cisplatin dose must be given within 30 minutes of starting the
amifostine infusion, but only after the full dose of amifostine is administered.

RebucTioN oF MODERATE To SEVERE XEROSTOMIA FROM RADIATION OF THE HEAD AND NECK
Premedication: Premedication to prevent nausea and vomiting is recommended before
each dose. Oral SHTj; receptor antagonists alone or in combination with other antiemetics
are recommended. Adequate hydration required; see Monitor.

Amifostine: 200 mg/M? once daily as a 3-minute infusion, starting 15 to 30 minutes before
standard fraction radiation therapy.

DOSE ADJUSTMENTS
Dosing should be cautious in the elderly. Consider potential for decreased organ function
and concomitant disease or drug therapy.
Reduction of cumulative renal toxicity with chemotherapy: Temporarily discontinue the infu-
sion if the systolic BP decreases significantly from the baseline value. See the following
chart.

Guideline for Interrupting Amifostine Infusion Due to Decrease in Systolic Blood Pressure

Baseline Systolic Blood Pressure (mm Hg)
<100 | 100-119 | 120-139 | 140-179 | =180

Decrease in systolic blood pressure during infu- 20 25 30 40 50
sion of amifostine (mm Hg)

Infusion may be restarted to deliver the full dose if the BP returns to normal within 5

minutes and the patient is asymptomatic. If the BP does not return to baseline within 5

minutes and/or the patient is symptomatic (e.g., bradycardia, fainting, unconscious), the

full dose cannot be delivered and subsequent doses should be reduced to 740 mg/M>.
DILUTION

Each 500-mg vial should be reconstituted with 9.7 mL of NS (50 mg/mL). May be fur-

ther diluted with NS to concentrations from 5 to 40 mg/mL. An additional 2.5 mL of NS

will yield 40 mg/mL; 90 mL NS will yield 5 mg/mL.

Filters: Not required by manufacturer. Additional data not available.

Storage: Store at CRT before reconstitution. Reconstituted or diluted solution prepared in

PVC infusion bags is stable for 5 hours at room temperature or 24 hours if refrigerated.
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COMPATIBILITY
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
Use of any additive, diluent, or solution other than NS is not recommended by manufac-
turer.

One source suggests the following compatibilities:

Y-site: Amikacin (Amikin), aminophylline, ampicillin, ampicillin/sulbactam (Unasyn),
aztreonam (Azactam), bleomycin (Blenoxane), bumetanide, buprenorphine (Buprenex),
butorphanol (Stadol), calcium gluconate, carboplatin (Paraplatin), carmustine (BiCNU),
cefazolin (Ancef), cefotaxime (Claforan), cefotetan, cefoxitin (Mefoxin), ceftazidime
(Fortaz), ceftriaxone (Rocephin), cefuroxime (Zinacef), ciprofloxacin (Cipro IV), clinda-
mycin (Cleocin), cyclophosphamide (Cytoxan), cytarabine (ARA-C), dacarbazine
(DTIC), dactinomycin (Cosmegen), daunorubicin (Cerubidine), dexamethasone (Deca-
dron), diphenhydramine (Benadryl), dobutamine, docetaxel (Taxotere), dopamine, doxo-
rubicin (Adriamycin), doxycycline, droperidol (Inapsine), enalaprilat (Vasotec IV), eto-
poside (VePesid), famotidine (Pepcid IV), fluconazole (Diflucan), fludarabine (Fludara),
fluorouracil (5-FU), furosemide (Lasix), gallium nitrate (Ganite), gemcitabine (Gemzar),
gentamicin, granisetron (Kytril), heparin, hydrocortisone sodium succinate (Solu-Cortef),
hydromorphone (Dilaudid), idarubicin (Idamycin), ifosfamide (Ifex), imipenem-
cilastatin (Primaxin), leucovorin calcium, lorazepam (Ativan), magnesium sulfate, man-
nitol (Osmitrol), mechlorethamine (nitrogen mustard), meperidine (Demerol), mesna
(Mesnex), methotrexate, methylprednisolone (Solu-Medrol), metoclopramide (Reglan),
metronidazole (Flagyl IV), mitomycin (Mutamycin), mitoxantrone (Novantrone), mor-
phine, nalbuphine, ondansetron (Zofran), pemetrexed (Alimta), potassium chloride
(KC1), promethazine (Phenergan), ranitidine (Zantac), sodium bicarbonate, streptozocin
(Zanosar), sulfamethoxazole/trimethoprim, teniposide (Vumon), thiotepa, ticarcillin/
clavulanate (Timentin), tobramycin, vancomycin, vinblastine, vincristine, zidovudine
(AZT, Retrovir).

RATE OF ADMINISTRATION
Reduction of cumulative renal toxicity with chemotherapy: A single dose evenly distributed
over 15 minutes. Complete amifostine dose but begin cisplatin within 30 minutes after
beginning amifostine. Amifostine must be given over 15 minutes; longer infusion times
increase the risk of side effects, especially hypotension. Shorter infusion times have not
been studied.
Reduction of moderate to severe xerostomia from radiation of the head and neck: A single dose
evenly distributed over 3 minutes. Begin infusion 15 to 30 minutes before standard frac-
tion radiation therapy.

ACTIONS
A cytoprotective agent. Rapidly metabolized by alkaline phosphatase in tissues to an
active metabolite that can reduce the nephrotoxic effects of cisplatin and the toxic effects
of radiation on normal oral tissues. This protective metabolite is generated in greater
amounts in normal tissues versus tumor tissues and is available to bind to and detoxify
reactive metabolites of cisplatin and/or radiation. It reduces the incidence of cisplatin
toxicity including nephrotoxicity but does not cause other toxic reactions. Its protective
metabolite can also scavenge reactive oxygen species generated by exposure to either
cisplatin or radiation. May adversely affect anti-tumor effects of cisplatin. Rapidly
cleared from plasma with an elimination half-life of 8 minutes. Pretreatment with anti-
emetics does not alter its actions. Measurable levels of the metabolite have been found
in bone marrow; minimal excretion in urine.

INDICATIONS AND USES
Reduce the cumulative renal toxicity associated with repeated administration of cisplatin
in patients with advanced ovarian cancer. May allow higher cumulative doses of cisplatin
and cyclophosphamide. ® Reduce the incidence of moderate to severe xerostomia (dry-
ness of the mouth from salivary gland dysfunction) in patients undergoing postoperative
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radiation treatment for head and neck cancer, where the “radiation port” includes a sub-
stantial portion of the parotid glands.
Unlabeled uses: Reduce acute and cumulative hematologic toxicity associated with vari-
ous chemotherapy regimens (e.g., cisplatin, cyclophosphamide, carboplatin; see litera-
ture). m Decrease frequency or severity of cisplatin-induced neurotoxicity. ® Prevention
of radiation proctitis in rectal cancer.

CONTRAINDICATIONS

Known sensitivity to aminothiol compounds or mannitol. = Not recommended for pa-
tients receiving chemotherapy for malignancies if chemotherapy can produce significant
survival benefit or cure; may interfere with effectiveness of chemotherapy regimen and
reduce incidence of cure. ®m Not recommended for patients who are hypotensive, dehy-
drated, or for those receiving antihypertensive therapy that cannot be stopped for 24
hours before amifostine is administered. = Not recommended for patients receiving
definitive radiotherapy. Tumor-protective effect in this setting has not been ruled out.

PRECAUTIONS

Use caution in the elderly and in patients with pre-existing cardiovascular or cerebrovas-
cular conditions (e.g., arrhythmias, congestive heart failure, history of stroke, history of
ischemic heart disease). ® Hypotension and nausea and vomiting can be severe; use cau-
tion in any situation in which these side effects may have serious consequences. ® Dis-
continue antihypertensive therapy 24 hours before administering amifostine. = Hyper-
sensitivity reactions, including anaphylaxis and severe cutaneous reactions, have been
reported; see Monitor and Side Effects. Deaths have occurred. ® Facilities for monitor-
ing the patient and responding to any medical emergency must be available.

Monitor: All indications: Adequate hydration required before administration of amifos-
tine. m Monitor fluid balance carefully, especially in conjunction with highly emeto-
genic chemotherapy (e.g., cisplatin). ® See Usual Dose for premedication requirements.
Additional antiemetics may be required to offset nausea and vomiting of chemotherapy
drugs. = Keep patient in supine position during and immediately after the infu-
sion. = Hypersensitivity and/or severe cutaneous reactions may occur during or after
infusion; monitor closely before, during, and after administration. Serious cutaneous
reactions may develop weeks after initiation of therapy. ® Monitor serum calcium. Risk
of hypocalcemia increased in some patients (e.g., nephrotic syndrome or patients receiv-
ing multiple doses). Calcium supplements may be required. ® See Dose Adjustments,
Rate of Administration, and Antidote.

Reduction of cumulative renal toxicity with chemotherapy: Discontinue antihypertensive
therapy if indicated; see Contraindications, Precautions, Drug/Lab Interactions. ® Ob-
tain baseline BP and monitor at least every 5 minutes during and immediately after the
infusion. Continue monitoring BP as indicated. = Hypertension may be exacerbated by
several causes (e.g., interruption of antihypertensive therapy, IV hydration). Monitor BP
closely. = Hypotension can occur at any time but is more frequent toward the end of the
infusion, and recovery usually begins within 5 to 6 minutes after infusion is discontinued.
Reduction of xerostomia from radiation: Monitor BP before and immediately after the infu-
sion and as indicated by results.

Patient Education: Void before administration. = May produce significant hypotension.
Effects may be additive with medications currently being taken. Review all medications
(prescription and nonprescription) with nurse and/or physician. ® Must remain in supine
position until BP stabilized, then request assistance for ambulation. ® Report feelings of
faintness or nausea promptly. ® Promptly report development of any rash or skin condi-
tion.

Maternal/Child: Category C: use only if potential benefits justify risk to fetus; embryotoxic
in rabbits at doses lower than required for humans. = Discontinue breast-feed-
ing. m Safety for use in pediatric patients not established; experience is limited.

Elderly: Response similar to younger adults; however, dosing should be cautious; see
Dose Adjustments. ® Monitor fluid balance closely; avoid dehydration. = Hypotension
may be sudden and severe; monitor closely. ® See Contraindications and Precautions.
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DRUG/LAB INTERACTIONS
Antihypertensive therapy (e.g., ACE inhibitors [e.g., enalapril], calcium channel blocking
agents [e.g., nicardipine, verapamil], diuretics [e.g., furosemide, torsemide], nitroglycerin,
nitroprusside sodium) should be discontinued 24 hours before amifostine administration;
see Contraindications. ® Use extreme caution in any patient receiving medications with
hypotensive effects (antidepressants, benzodiazepines, beta-adrenergic blocking agents [e.g.,
atenolol, esmolol, metoprolol, propranolol], lidocaine, magnesium, narcotics, nitrates, pacli-
taxel, procainamide); will cause additive hypotension.

SIDE EFFECTS
Hypotension and severe nausea and vomiting occur frequently. Hypotension may be as-
sociated with apnea, arrhythmias (e.g., atrial fibrillation/flutter, bradycardia, extrasysto-
les, tachycardia), chest pain, dyspnea, hypoxia, myocardial ischemia, and rarely renal
failure, respiratory and cardiac arrest, seizures, and unconsciousness. Dehydration, diz-
ziness, feelings of cold or warmth, flushing, hiccups, hypocalcemia, loss of conscious-
ness, somnolence, and/or transient hypertension or exacerbation of pre-existing hyper-
tension may occur. Hypersensitivity reactions (e.g., anaphylaxis [rare], arrhythmias,
chest tightness, chills, cutaneous eruptions, dyspnea, fever, hypoxia, laryngeal edema,
pruritus, sneezing, urticaria) have occurred. Most cutaneous eruptions, pruritus, and ur-
ticaria were mild; however, serious skin reactions such as erythema multiforme, exfolia-
tive dermatitis, rash, Stevens-Johnson syndrome (rare), toxic epidermal necrolysis, and
urticaria have been reported. Serious skin reactions have been reported more frequently
when amifostine is used as a radioprotectant.
Overdose: Hypotension is the most likely symptom. Anxiety and reversible urinary reten-
tion have occurred at higher doses. Up to 3 doses have been given within 24 hours with-
out unexpected side effects.

ANTIDOTE
Keep physician informed of side effects. Treatment of nausea and vomiting is imperative
to encourage patients to continue treatment with full doses of chemotherapeutic agents.
Hypotension may be dose-limiting. If the systolic BP decreases significantly (see Dose
Adjustments chart), temporarily discontinue the amifostine still infusing, place the pa-
tient in Trendelenburg position, and administer an infusion of NS at a separate site. Va-
sopressors (e.g., dopamine, norepinephrine [Levophed]) may be required. If indicated,
restart infusion if BP returns to baseline within 5 minutes and patient is asymptomatic.
Discontinue amifostine immediately and permanently if an acute hypersensitivity or
cutaneous reaction occurs. Dermatologic consult may be required. Treat anaphylaxis and
resuscitate as necessary.
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AMIKACIN SULFATE Antibacterial

(am-ih-KAY-sin SUL-fayt) (aminoglycoside)
Amikin pH 3.5t0 5.5
USUAL DOSE

Up to 15 mg/kg of body weight/24 hr equally divided into 2 or 3 doses at equally divided
intervals (5 mg/kg every 8 hours or 7.5 mg/kg every 12 hours). Dosage based on ideal
weight of lean body mass. Do not exceed a total adult dose of 15 mg/kg/24 hr in an aver-
age weight patient or 1.5 Gm in heavier patients by all routes in 24 hours.

Studies suggest that a single daily dose of 15 to 20 mg/kg (instead of divided into 2
or 3 doses) may provide higher peak levels and enhance drug effectiveness while actually
reducing or having no adverse effects on risk of toxicity. Various procedures for monitor-
ing blood levels are in use. Some health facilities are monitoring with trough levels;
others may draw levels at predetermined times and plot the concentration on nomograms.
Depending on the protocol in place, doses or intervals may be adjusted. See Precautions.

PEDIATRIC DOSE
15 to 22.5 mg/kg/24 hr equally divided into 2 or 3 doses and given every 8 to 12 hours
(5 to 7.5 mg/kg every 8 hours or 7.5 to 11.25 mg/kg every 12 hours). Do not exceed
1.5 Gm/24 hr. A single daily dose is also being used in pediatric patients. See comments
under Usual Dose.

NEWBORN DOSE
See Maternal/Child.

10 mg/kg of body weight as a loading dose, then 7.5 mg/kg/dose. Intervals of 7.5 mg/kg
dose adjusted based on age as follows:

Under 28 weeks’ gestation and less than 7 days of age: Give every 24 hours.

Under 28 weeks’ gestation and over 7 days or 28 to 34 weeks’ gestation and under 7 days of age:
Give every 18 hours.

28 to 34 weeks’ gestation and over 7 days of age or over 34 weeks’ gestation and under 7 days
of age: Give every 12 hours.

Over 34 weeks’ gestation and over 7 days of age: Give every 8 hours.

DOSE ADJUSTMENTS
Reduce daily dose commensurate with amount of renal impairment and/or increase in-
tervals between injections. ® Reduced dose or extended intervals may be required in the
elderly. m See Drug/Lab Interactions.

DILUTION
Each 500 mg or fraction thereof is diluted with 100 to 200 mL D5W, D5NS, or NS.
Amount of diluent may be decreased proportionately with dosage for infants and other
pediatric patients. Available for pediatric injection as 50 mg/mL.

Storage: Stable for 24 hours at RT at concentrations of 0.25 and 0.5 mg/mL when diluted
in specific solutions; see prescribing information.

COMPATIBILITY (Underline Indicates Conflicting Compatibility Information)

Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
Do not physically premix with other drugs; administer separately as recommended by
manufacturer. Inactivated in solution with beta-lactam antibiotics (e.g., cephalosporins,
penicillins) and vancomycin. Do not mix in the same solution. Appropriate spacing re-
quired because of physical incompatibilities. See Drug/Lab Interactions.

One source suggests the following compatibilities:

Solution: Manufacturer lists D5SW, D5/V4NS, D5/V4NS, NS, LR, D5 in Normosol M
(Plasma-Lyte 56 in D5W), D5 in Normosol R (Plasma-Lyte 148 in D5W). Other sources
list additional solutions.
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Y-site: Acyclovir (Zovirax), amifostine (Ethyol), amiodarone (Nexterone), anidulafungin
(Eraxis), aztreonam (Azactam), bivalirudin (Angiomax), caspofungin (Cancidas), ce-
fepime (Maxipime), ceftaroline (Teflaro), ceftazidime (Fortaz), cisatracurium (Nimbex),
cyclophosphamide (Cytoxan), dexamethasone (Decadron), dexmedetomidine (Prece-
dex), diltiazem (Cardizem), docetaxel (Taxotere), doripenem (Doribax), enalaprilat (Va-
sotec IV), esmolol (Brevibloc), etoposide phosphate (Etopophos), fenoldopam (Corlo-
pam), filgrastim (Neupogen), fluconazole (Diflucan), fludarabine (Fludara), foscarnet
(Foscavir), furosemide (Lasix), gemcitabine (Gemzar), granisetron (Kytril), hetastarch in
electrolytes (Hextend), hydromorphone (Dilaudid), idarubicin (Idamycin), labetalol,
levofloxacin (Levaquin), linezolid (Zyvox), lorazepam (Ativan), magnesium sulfate,
melphalan (Alkeran), meperidine (Demerol), midazolam (Versed), milrinone (Primacor),
morphine, nicardipine (Cardene IV), ondansetron (Zofran), paclitaxel (Taxol), peme-
trexed (Alimta), remifentanil (Ultiva), sargramostim (Leukine), teniposide (Vumon),
thiotepa, tigecycline (Tygacil), vinorelbine (Navelbine), warfarin (Coumadin), zidovu-
dine (AZT, Retrovir).

RATE OF ADMINISTRATION
A single dose over at least 30 to 60 minutes. Infants should receive a 1- to 2-hour infu-
sion.

ACTIONS
An aminoglycoside antibiotic with neuromuscular blocking action. Bactericidal against
many gram-negative organisms resistant to other antibiotics including other aminoglyco-
sides such as gentamicin, kanamycin, and tobramycin. Well distributed through all body
fluids. Usual half-life is 2 to 3 hours. Crosses the placental barrier. Excreted in the kid-
neys. Cross-allergenicity does occur between aminoglycosides.

INDICATIONS AND USES
Short-term treatment of serious infections caused by susceptible organisms (e.g., gram-
negative bacteria) generally resistant to alternate drugs that have less potential toxic-
ity. m Effective in infections of the respiratory and urinary tracts, CNS (including men-
ingitis), skin and soft tissue, intra-abdominal (including peritonitis), bacterial septicemia
(including neonatal sepsis), burns, and postoperative infections. ® Considered initial
therapy in suspected gram-negative infections after culture and sensitivity is drawn. = In
certain severe infections (e.g., neonatal sepsis), empiric concomitant treatment with an
antibiotic effective against gram-positive organisms (e.g., penicillin) may be required
until the results of C/S are obtained.
Unlabeled uses: Treatment of Mycobacterium avium complex, a common infection in
AIDS (part of a multiple [3 to 5] drug regimen), tuberculosis.

CONTRAINDICATIONS
Known amikacin or aminoglycoside sensitivity. Sulfite sensitivity may be a contraindica-
tion.

PRECAUTIONS
Sensitivity studies indicated to determine susceptibility of causative organism to amika-
cin. ®m Response should occur in 24 to 48 hours. Safety for use longer than 14 days not estab-
lished. m Superinfection may occur from overgrowth of nonsusceptible organisms. = May
contain sulfites; use caution in patients with asthma. ® Single daily dosing has been used
effectively in abdominal, pelvic inflammatory, and GU infections in patients with normal
renal function. Not recommended in bacteremia caused by Pseudomonas aeruginosa,
endocarditis, meningitis, during pregnancy or in patients less than 6 weeks postpartum.
Limited data available for use in all other situations (e.g., burns, cystic fibrosis, elderly,
pediatrics, renal impairment). ® Potentially nephrotoxic, ototoxic, and neurotoxic. Risk of nephro-
toxicity and neurotoxicity (e.g., auditory and vestibular ototoxicity) increased in patients with pre-existing
renal damage or in normal renal function with prolonged use. Partial or total irreversible deafness may
continue to develop after amikacin is discontinued. ® Use with caution in patients with muscu-
lar disorders (e.g., myasthenia gravis, parkinsonism) because these drugs may aggravate
muscle weakness. m Clostridium difficile—associated diarrhea (CDAD) has been re-
ported. May range from mild diarrhea to fatal colitis. Consider in patients who present
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with diarrhea during or after treatment with amikacin. = See Monitor and Drug/Lab
Interactions.

Monitor: Maintain good hydration. ® Narrow range between toxic and therapeutic levels.
Periodically monitor peak and trough concentrations. Manufacturer recommends avoid-
ing peak serum concentrations greater than 35 mcg/mL and trough serum concentrations
above 10 mcg/mL. » Monitor urine protein, presence of cells and casts, and decreased
specific gravity. Watch for decreased urine output, rising BUN and SCr, and declining
CrCl levels. Dose adjustment may be necessary. ® Closely monitor patients with impaired renal
function for nephrotoxicity and neurotoxicity (e.g., auditory and vestibular ototoxicity); nephrotoxicity may
be reversible. m In extended treatment, monitor serum levels, electrolytes, and renal, auditory, and
vestibular functions frequently. ® See Drug/Lab Interactions.

Patient Education: Report promptly any changes in balance, hearing loss, weakness, or
dizziness. ® Consider birth control options. ® Promptly report diarrhea or bloody stools
that occur during treatment or up to several months after an antibiotic has been discon-
tinued; may indicate CDAD and require treatment.

Maternal/Child: Category D: avoid pregnancy. Potential hazard to fetus. m Safety for use
during breast-feeding not established; use extreme caution. ® Peak concentrations are
generally lower in infants and young children. m Use extreme caution in premature in-
fants and neonates; immature kidney function will result in prolonged half-life.

Elderly: Consider less toxic alternatives. ® Longer intervals between doses may be more
important than smaller doses. ® Monitor renal function and drug levels carefully. Mea-
surement of CrCl more useful than BUN or SCr to assess renal function. » Half-life
prolonged.

DRUG/LAB INTERACTIONS

Synergistic when used in combination with beta-lactam antibiotics (e.g., cephalosporins,
penicillins) and vancomycin. Synergism may be inconsistent; see Compatibility. = Con-
current use topically or systemically with any other ototoxic or nephrotoxic agents should be avoided.
May have dangerous additive effects with anesthetics (e.g., enflurane), other neuromuscular block-
ing antibiotics (e.g., kanamycin), diuretics (e.g., furosemide [Lasix]), beta-lactam antibiotics (e.g.,
cephalosporins), vancomycin, and many others. = Neuromuscular blocking muscle relaxants
(e.g., atracurium [Tracrium], succinylcholine) are potentiated by aminoglycosides. Apnea can oc-
cur. = Aminoglycosides are potentiated by anticholinesterases (e.g., edrophonium), anti-
neoplastics (e.g., nitrogen mustard, cisplatin).

SIDE EFFECTS

Occur more frequently with impaired renal function, higher doses, prolonged administra-
tion, in dehydrated or elderly patients, and in patients receiving other ototoxic or neph-
rotoxic drugs. Fever, headache, hypotension, nausea, paresthesias, seizures, skin rash,
tremor, vomiting.

Major: Albuminuria, anemia, arthralgia, azotemia, CDAD, eosinophilia, loss of balance,
neuromuscular blockade, oliguria, ototoxicity, RBCs and WBCs or casts in urine, respi-
ratory depression or arrest, rising SCr.

ANTIDOTE

Notify physician of all side effects. If minor side effects persist or any major symptom
appears, discontinue drug and notify physician. Treatment is symptomatic, or a reduction
in dose may be required. In overdose hemodialysis may be indicated. Monitor fluid bal-
ance, CrCl, and plasma levels carefully. Complexation with ticarcillin may be as effective
as hemodialysis. Consider exchange transfusion in the newborn. Calcium salts or neo-
stigmine may reverse neuromuscular blockade. Treat CDAD with fluids, electrolytes,
protein supplements, and oral vancomycin (Vancocin) or metronidazole (Flagyl) as indi-
cated. In severe cases, surgical evaluation may be indicated. Resuscitate as necessary.
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AMINOCAPROIC ACID Antifibrinolytic

(a-mee-noh-ka-PROH-ick AS-id) Antihemorrhagic
Amicar pH6107.6
USUAL DOSE

4 to 5 Gm initially over 1 hour. Follow with 1 Gm/hr for 8 hours or until bleeding is
controlled. In acute bleeding syndromes, the 4- to 5-Gm dose may be given as a continu-
ous infusion over the first hour, followed by a continuous infusion of 1 Gm/hr for 8 hours
or until bleeding is controlled. Maximum dose is 30 Gm/24 hr.
Prevent recurrence of subarachnoid hemorrhage (unlabeled): 36 Gm/24 hr. One source sug-
gests administering 18 Gm in 400 mL D5W every 12 hours for 10 days. Follow with oral
therapy.
Prevention of perioperative bleeding during cardiac surgery (unlabeled): 10 Gm as an infusion
over 20 to 30 minutes before skin incision. Follow with 1 to 2.5 Gm/hr (usually
2 Gm/hr) until the end of the operation. Infusion may be continued for 4 hours after
protamine reversal of heparin. In addition, 10 Gm may be added to the cardiopulmonary
bypass circuit priming solution. An alternate regimen is 10 Gm over 20 to 30 minutes
before skin incision, followed by 10 Gm after heparin administration, then 10 Gm when
cardiopulmonary bypass is discontinued and before protamine reversal of heparin.
Another source suggests a loading dose of 80 mg/kg over 20 minutes followed by
30 mg/kg/hr, or a loading dose of 60 mg/kg over 20 minutes followed by 30 mg/kg/hr
plus a 10-mg/kg dose in the priming solution of the cardiopulmonary bypass pump.

PEDIATRIC DOSE
Acute bleeding syndromes (unlabeled): See Maternal/Child. Loading dose: 100 to
200 mg/kg. Follow with a maintenance dose of 100 mg/kg/dose every 4 to 6 hours.
Maximum dose is 30 Gm/24 hr.

DOSE ADJUSTMENTS
May accumulate in patients with renal impairment, and reduced doses are suggested;
however, specific recommendations are not available from the manufacturer. Another
source suggests decreasing dose to 15% to 25% of the normal dose in patients with renal
impairment.

DILUTION
1 Gm equals 4 mL of prepared solution. Further dilute with compatible infusion solutions
(NS, D5W, SWFI, or Ringer’s solution). Up to 50 mL of diluent may be used for
each 1 Gm.
Storage: Before use store at CRT. Do not freeze.

COMPATIBILITY
Compatible in D5W, Ringer’s solution, and NS. One source suggests compatibility at the
Y-site with fenoldopam (Corlopam).

RATE OF ADMINISTRATION
5 Gm or fraction thereof over first hour in 250 mL of solution; then administer each suc-
ceeding 1 Gm over 1 hour in 50 to 100 mL of solution. Use of an infusion pump for
accurate dose recommended. Rapid administration or insufficient dilution may cause
hypotension, bradycardia, and/or arrhythmia.

ACTIONS
A monaminocarboxylic acid that acts as an inhibitor of fibrinolysis. Inhibits plasminogen
activator substances; to a lesser degree inhibits plasmin activity. Increases fibrinogen
activity in clot formation by inhibiting the enzyme required for destruction of formed
fibrin. Onset of action is prompt, but will last less than 3 hours. Partially metabolized.
Half-life is 2 hours. Excreted in urine. Easily penetrates RBCs and tissue cells after pro-
longed administration.
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INDICATIONS AND USES

Useful in enhancing hemostasis when fibrinolysis contributes to bleeding. ® Treatment
of fibrinolytic bleeding, which may be associated with surgical complications following
heart surgery (with or without cardiac bypass procedures) and portacaval shunt, hemato-
logic disorders such as aplastic anemia, acute and life-threatening abruptio placentae,
hepatic cirrhosis, and neoplastic disease such as carcinoma of the prostate, lung, stom-
ach, and cervix. ® Urinary fibrinolysis (normal physiologic phenomenon), which may
result from severe trauma, anoxia, shock, surgical hematuria complications following
prostatectomy and nephrectomy, or nonsurgical hematuria resulting from polycystic or
neoplastic disease of the GU system.

Unlabeled uses: Prevent recurrence of subarachnoid hemorrhage. ® Control of bleeding
in thrombocytopenia. ® Prevention of perioperative bleeding during cardiac sur-
gery. ® Prophylaxis and treatment during dental surgical procedures (hemophilia and/or
hemorrhage).

CONTRAINDICATIONS

Evidence of an active intravascular clotting process. ® Uncertainty as to whether the
cause of bleeding is primary fibrinolysis (PF) or disseminated intravascular coagulation
(DIC). This distinction must be made before administration; see Precautions. = Do not
use aminocaproic acid in the presence of DIC without concomitant heparin.

PRECAUTIONS

Should not be administered without a definite diagnosis and/or lab findings indicative of
hyperfibrinolysis. ® The following tests are used to differentiate primary fibrinolysis
(PF) from disseminated intravascular coagulation (DIC). Platelet count should be normal
in PF but is usually decreased in DIC; protamine paracoagulation test is negative in PF
and positive in DIC (a precipitate forms when protamine sulfate is dropped into citrated
plasma); euglobulin clot lysis test is abnormal in PF but normal in DIC. = In life-
threatening situations, transfusion and other appropriate emergency measures may be
required. m Avoid use in patients with hematuria of upper urinary tract origin. Has
caused glomerular capillary thrombosis in the renal pelvis and ureters, leading to intra-
renal obstruction. m Use with caution in patients with cardiac disease. May cause hypo-
tension and bradycardia. Endocardial hemorrhage and fatty degeneration of the myocar-
dium have been reported in animals. ® Use with caution in patients with hepatic disease.
Etiology of bleeding may be multifactorial and difficult to diagnose. ® Use with caution
in patients with renal impairment; see Dose Adjustments. Kidney stones have been re-
ported in animal studies. ® Skeletal muscle weakness with necrosis of muscle fibers has
been reported after prolonged use; see Monitor. ® An increased incidence of certain
neurologic deficits (e.g., cerebral ischemia, cerebral vasospasm, hydrocephalus) associ-
ated with the use of antifibrinolytic agents in the treatment of subarachnoid hemorrhage
has been reported. Relationship to drug therapy versus natural disease process or diag-
nostic procedures (e.g., angiography) is unclear.

Monitor: See Precautions and Contraindications. ® Use only in conjunction with general
and specific tests to determine the amount of fibrinolysis present (e.g., fibrinogen, PT,
aPTT). m Monitor lab evaluations as appropriate for diagnosis (e.g., platelet count, clot-
ting factors, CPK, AST). » Vital signs, intake and output, any signs of bleeding, and
neurologic assessment should be monitored based on patient condition. = Observe for
thromboembolic complications (e.g., chest pain, dyspnea, edema, hemoptysis, leg pain,
or positive Homans’ sign). = Monitor for S/S of skeletal muscle damage. May range
from mild myalgias with weakness to severe proximal myopathy with rhabdomyolysis,
myoglobinuria, and acute renal failure. = Monitor lab evaluations as appropriate for di-
agnosis (e.g., platelet count, clotting factors, CPK, AST).

Patient Education: Move slowly with help to avoid orthostatic hypotension.
Maternal/Child: Category C: safety for use in pregnancy and breast-feeding not estab-
lished. » Safety for use in pediatric patients not established but is used. = Contains
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benzyl alcohol, which has been associated with “gasping syndrome” in neonates (sudden
onset of gasping respirations, hypotension, bradycardia, and cardiovascular collapse).
Elderly: Consider age-related impaired organ function; reduced dose may be indicated.

DRUG/LAB INTERACTIONS
Potential for thrombus formation increased with concurrent use of estrogens. ® Fre-
quently used with clotting factor complexes (e.g., factor IX complex, anti-inhibitor coagu-
lant complex), but risk of thrombus formation may be increased. Delay administration
for 8 or more hours after clotting factor complexes. ® Prolongation of template bleeding
time has been reported during continuous infusions exceeding 24 Gm/day.

SIDE EFFECTS
Generally well tolerated. Abdominal pain, agranulocytosis, bradycardia, coagulation
disorder, confusion, cramps, decreased vision, diarrhea, dizziness, dyspnea, edema,
grand mal seizure, hallucinations, headache, hypersensitivity reactions (including ana-
phylaxis), hypotension, increased BUN and CPK, injection site reactions, intracranial
hypertension, leukopenia, malaise, muscle weakness, myalgia, myopathy, myositis, nau-
sea, peripheral ischemia, pruritus, pulmonary embolism, renal failure, rhabdomyolysis,
rash, stuffy nose, stroke, syncope, tearing, thrombocytopenia, thrombophlebitis, throm-
bosis, tinnitus, vomiting.
Overdose: Acute renal failure, convulsions, death.

ANTIDOTE
Treat side effects symptomatically. Discontinue use of drug with any suspicion of throm-
bophlebitis, thromboembolic complications, or if CPK is elevated (myopathy). In life-
threatening situations, fresh whole blood transfusions, fibrinogen infusions, and other
emergency measures may be required. May be removed by hemodialysis or peritoneal
dialysis.



72

AM'NOPHYLL'NE Bronchodilator

(am-ih-NOFF-ih-lin) Respiratory stimulant
(79% Theophylline), Theophylline Ethylenediamine pH8.6t09
USUAL DOSE

To obtain maximum benefit with minimal risk of adverse effects, dosing must be indi-
vidualized based on serum theophylline concentration and patient response. Monitor
frequently to avoid toxicity. Only aminophylline premixed in solution or aminophylline
containing 20 mg of theophylline for each 25 mg of aminophylline is intended for IV use
(approximately 79% theophylline). All doses are based on lean body weight; theophylline
does not distribute into fatty tissue. All doses listed are milligrams of aminophylline to be
administered.

BRONCHODILATION IN ACUTE ASTHMA OR BRONCHOSPASM
With an average mean volume of distribution of 0.5 L/kg (range is 0.3 to 0.7 L/kg), each
mg/kg of theophylline given over 30 minutes should result in an average 2 mcg/mL in-
crease in serum theophylline concentration.
Adults, children, infants and neonates who have not received a theophylline preparation in the
previous 24 hours: An initial loading dose of 5 to 6 mg/kg of lean body weight (5.7 mg of
aminophylline is equal to 4.6 mg/kg of theophylline) should produce a serum concentra-
tion of 10 meg/mL (range 6 to 16 mcg/mL). Measure serum theophylline concentration
in 30 minutes to determine if additional loading doses are indicated. Once a serum con-
centration of 10 to 15 mcg/mL is obtained with loading dose(s), it should be maintained
with a continuous infusion. Rate of infusion is based on the pharmacokinetic parameters
(e.g., volume of distribution, clearance, concomitant disease states) of the specific patient
population and should achieve a target serum concentration of 10 mcg/mL. See Dose
Adjustments and Monitor for recommendations of serum theophylline testing after an
infusion is started.
Adults, children, infants and neonates who have received a theophylline preparation in the previ-
ous 24 hours: A serum theophylline concentration must be obtained before considering any
loading dose. Calculate the appropriate loading dose with the following formula.

D = (Desired C — Measured C) X (V)

D is the loading dose, C is the serum theophylline concentration, and V is the volume of
distribution (0.5 L/kg). Desired serum concentration in this situation should be conserva-
tive (e.g., 10 mcg/mL) to allow for variability in the volume of distribution; carefully
evaluating the patient condition and risk versus benefit. It is not recommended by the
manufacturer, but another source suggests that a smaller loading dose may be considered
if it is not immediately possible to obtain a theophylline serum concentration. Carefully
evaluate the patient’s condition and risk versus benefit. The potential for theophylline
toxicity must be ruled out. For example, if significant respiratory distress is present, a
smaller loading dose of 2.5 mg/kg should increase the theophylline level by approxi-
mately 5 mcg/mL. In the absence of toxicity, this increase is unlikely to cause significant
side effects and may improve the clinical picture. In all situations, measure serum the-
ophylline concentration in 30 minutes to determine if additional loading doses are indi-
cated. Once a serum concentration of 10 to 15 mcg/mL is obtained with or without
loading dose(s), it should be maintained with a continuous infusion. Rate of infusion is
based on the pharmacokinetic parameters (e.g., volume of distribution, clearance, con-
comitant disease states) of the specific patient population and should achieve a target
serum concentration of 10 mcg/mL. See Dose Adjustments and Monitor for recommen-
dations of serum theophylline testing after an infusion is started.
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Maintenance infusion: Desired theophylline serum concentration is 10 mcg/mL. Most
maintenance doses can be reduced within the first 12 hours based on serum theophylline
levels and depending on patient condition and response; see Dose Adjustments. Because
of a large interpatient variability in theophylline clearance, each patient may differ from
the mean value used to calculate these infusion rates. Another serum concentration is
recommended one expected half-life after starting the continuous infusion; see Dose
Adjustments.

Aminophylline Infusion Rates Following an Appropriate Loading Dose

Aminophylline Infusion Rate in mg/kg/hr?

Patient Population (Actual theophylline administered in mg/kg/hr is in parentheses)
Neonates up to 24 days of age 1.27 mg/kg every 12 hours (1 mg/kg every 12 hours)"
Neonates over 24 days of age 1.9 mg/kg every 12 hours (1.5 mg/kg every 12 hours)®
Infants 6 to 52 weeks of age mg/kg/hr = 0.01 X age in weeks + 0.21¢ + 79
(0.008 X Age in weeks + 0.21)
Children 1 to 9 years 1 mg/kg/hr (0.8 mg/kg/hr)
Children 9 to 12 years 0.875 mg/kg/hr (0.7 mg/kg/hr)
Adolescent smokers 12 to 16 years 0.875 mg/kg/hr (0.7 mg/kg/hr)
Adolescent nonsmokers 12 to 16 years | 0.625 mg/kg/hr (0.5 mg/kg/hr)?
Adults (healthy nonsmokers 16 to 0.5 mg/kg/hr (0.4 mg/kg/hr)d
60 years)
Elderly over 60 years 0.375 mg/kg/hr (0.3 mg/kg/hr)®
Cardiac decompensation, cor pulmo- 0.25 mg/kg/hr (0.2 mg/kg/hr)®

nale, liver dysfunction, sepsis with
multi-organ failure, or shock

ALower initial dose may be required for patients receiving other drugs that decrease theophylline clearance (e.g., cimetidine
[Tagamet]).

YTo achieve a target concentration of 7.5 mcg/mL for neonatal apnea.

“The 0.21 factor was not adjusted from the theophylline formula because it may not have the same proportional value. See
package insert or contact Abbott if additional information desired.

INot to exceed 900 mg/day unless serum levels indicate need for a larger dose.

“Not to exceed 400 mg/day or 21 mg/hr (17 mg/hr as theophylline) unless serum levels indicate need for a larger dose.

REeVERSE ADENOSINE-MEDIATED EFFECTS OF DIPYRIDAMOLE IN ADULTS (UNLABELED)

50 to 100 mg over 30 to 60 seconds. Do not exceed a rate of 50 mg/30 sec. Maximum
dose is 250 mg.

NEONATAL DOSE
Apnea and bradycardia of prematurity (unlabeled): Loading dose: 5 to 6 mg/kg given over 20
to 30 minutes. See all criteria under Usual Dose.
Maintenance dose: See Maintenance Infusion under Usual Dose. Manufacturer recom-
mends keeping serum theophylline level at 7.5 mcg/mL. Another source recommends
1 to 2 mg/kg/dose every 6 to 8 hours.

DOSE ADJUSTMENTS
To determine if the concentration is accumulating or declining from the post-loading
dose level, a serum concentration is recommended one expected half-life after starting
the continuous infusion; see the following chart or see literature for a complete summary.
If the level is declining (higher than average clearance) consider an additional loading
dose or increasing the infusion rate. If the level is increasing, assume accumulation and
decrease the infusion rate before the level exceeds 20 mcg/mL.

Continued
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Theophylline Half-Life (Approximate)

Age Half-Life Mean (Range) in Hours

Premature neonates, see Maternal/Child

3 to 15 days 30 (17 to 43) hours

25 to 57 days 20 (9.4 to 30.6) hours
Term infants, see Maternal/Child

1 to 2 days 25.7 (25 to 26.5) hours

3 to 30 weeks 11 (6 to 29) hours
Children

1 to 4 years 3.4 (1.2 to 5.6) hours

4 to 12 years Not reported in studies

13 to 15 years Not reported in studies

16 to 17 years 3.7 (1.5 to 5.9) hours
Adults (16 to 60 years) and healthy nonsmoking asthmatics 8.7 (6.1 to 12.8) hours
Elderly (over 60 years); nonsmokers with normal cardiac, liver, 9.8 (1.6 to 18) hours

and renal function

There are huge variances in patients with concurrent illness or altered physiologic states
(e.g., acute pulmonary edema, COPD, cystic fibrosis, fever with acute viral respiratory
illness in pediatric patients [9 to 15 years], liver disease, pregnancy, sepsis with multi-
organ failure, thyroid disease); see package insert. m In patients with cor pulmonale,
cardiac decompensation, liver dysfunction, or in those taking drugs that markedly reduce
theophylline clearance (e.g., cimetidine [Tagamet]), the initial aminophylline infusion
rate should not exceed 21 mg/hr (17 mg/hr as theophylline) unless serum concentrations
can be monitored every 24 hours. Up to 5 days may be required before steady state is
reached in these patients; see Drug Interactions. ® To decrease the risk of side effects
associated with unexpected large increases in serum theophylline concentration, dose
adjustment recommendations should be considered as the upper limit.

Final Dose Adjustment Guided by Serum Theophylline Concentration*

Peak Serum Concentration Dose Adjustment

Less than 9.9 mcg/mL If symptoms are not controlled and current dose is tolerated, increase infu-
sion rate about 25%. Recheck serum concentration after 12 hours in pe-
diatric patients and 24 hours in adults for further dose adjustment.

10 to 14.9 mcg/mL If symptoms are controlled and current dose is tolerated, maintain infusion
rate and recheck serum concentration at 24-hour intervals. If symptoms
are not controlled and current dose is tolerated, consider adding addi-
tional medication(s) to treatment regimen.

15 to 19.9 mcg/mL Consider 10% decrease in infusion rate to provide greater margin of safety,
even if current dose is tolerated.}

20 to 24.9 mcg/mL Decrease infusion rate by 25%, even if no side effects are present. Recheck
serum concentration after 12 hours in pediatric patients and 24 hours in
adults to guide further dose adjustment.
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Final Dose Adjustment Guided by Serum Theophylline Concentration*—cont'd

Peak Serum Concentration Dose Adjustment

25 to 30 mcg/mL Stop infusion for 12 hours in pediatric patients and 24 hours in adults and

decrease subsequent infusion rate at least 25% even if no side effects are
present. Recheck serum concentration after 12 hours in pediatric patients
and 24 hours in adults to guide further dose adjustment. If symptomatic,

stop infusion and consider need for overdose treatment; see Antidote.

Over 30 mcg/mL Stop the infusion and treat overdose as indicated; see Antidote. If amino-
phylline is subsequently resumed, decrease infusion rate by at least 50%
and recheck serum concentration after 12 hours in pediatric patients and
24 hours in adults to guide further dose adjustment.

*Dose increases should not be made in patients with an acute exacerbation of symptoms unless the steady-state serum the-
ophylline concentration is less than 10 mcg/mL.

‘tDose reduction and/or serum theophylline concentration measurement is indicated whenever side effects are present,
physiologic abnormalities that can reduce theophylline clearance occur (e.g., sustained fever), or a drug that interacts with
theophylline is added or discontinued; see Precautions and Drug/Lab Interactions.

DILUTION
Check vial carefully; must state, “For IV use.” Warm to room temperature. Only the
25 mg/mL solution may be given by IV injection undiluted, but further dilution for infu-
sion in at least 100 to 200 mL of D5W is preferred. NS or dextrose in saline solutions
may be used. Available prediluted. Crystals will form if solution pH falls below 8.
Storage: Usually stored between 15° and 30° C (59° and 86° F). Protect from light and
freezing.

COMPATIBILITY (Underline Indicates Conflicting Compatibility Information)
Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.

Manufacturer states, “Should not be mixed in a syringe with other drugs but should be
added separately to the IV solution,” and recommends discontinuing other solutions in-
fusing at the same site if there is a potential problem with admixture incompatibility.
Manufacturer recommends avoiding admixtures with alkali labile drugs (e.g., epineph-
rine, norepinephrine [Levophed], isoproterenol [Isuprel], penicillin G potassium). Pre-
cipitation in acidic media may occur with the undiluted solution but not to dilute solu-
tions in IV infusions.

One source suggests the following compatibilities:

Additive: Amikacin (Amikin), ascorbic acid, calcium gluconate, chloramphenicol
(Chloromycetin), dexamethasone (Decadron), dimenhydrinate, diphenhydramine (Bena-
dryl), dopamine, erythromycin (Erythrocin), esmolol (Brevibloc), flumazenil (Romazi-
con), furosemide (Lasix), heparin, hydrocortisone sodium succinate (Solu-Cortef), lido-
caine, meropenem (Merrem IV), methyldopate, methylprednisolone (Solu-Medrol),
midazolam (Versed), nafcillin (Nallpen), nitroglycerin IV, pentobarbital (Nembutal),
phenobarbital (Luminal), potassium chloride (KCl), ranitidine (Zantac), sodium bicar-
bonate, vancomycin.

Y-site: Allopurinol (Aloprim), amifostine (Ethyol), amphotericin B cholesteryl (Ampho-
tec), anidulafungin (Eraxis), aztreonam (Azactam), bivalirudin (Angiomax), ceftaroline
(Teflaro), ceftazidime (Fortaz), cisatracurium (Nimbex), cladribine (Leustatin), dexme-
detomidine (Precedex), diltiazem (Cardizem), docetaxel (Taxotere), doripenem (Doribax),
doxorubicin liposomal (Doxil), enalaprilat (Vasotec IV), esmolol (Brevibloc), etoposide
phosphate (Etopophos), famotidine (Pepcid IV), filgrastim (Neupogen), fluconazole (Di-
flucan), fludarabine (Fludara), foscarnet (Foscavir), gallium nitrate (Ganite), gemcitabine
(Gemzar), granisetron (Kytril), heparin, hetastarch in electrolytes (Hextend), hydrocorti-
sone sodium succinate (Solu-Cortef), labetalol, levofloxacin (Levaquin), linezolid
(Zyvox), melphalan (Alkeran), meropenem (Merrem IV), micafungin (Mycamine), mor-
phine, nicardipine (Cardene IV), paclitaxel (Taxol), pancuronium, pemetrexed (Alimta),
piperacillin/tazobactam (Zosyn), potassium chloride (KCI), propofol (Diprivan), raniti-
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dine (Zantac), remifentanil (Ultiva), sargramostim (Leukine), tacrolimus (Prograf), teni-
poside (Vumon), thiotepa, vecuronium.

RATE OF ADMINISTRATION
A single dose over a minimum of 20 to 30 minutes. Most references suggest a minimum
of 30 minutes. Do not exceed an average rate of 1 mL or 25 mg/min when giving by IV
injection or as an infusion. Rapid administration may cause cardiac arrhythmias. Discon-
tinue primary infusion if theophylline administered by piggyback or additive tubing and
a possible incompatibility problem exists.
Reverse adenosine-mediated effects of dipyridamole: See Usual Dose.

ACTIONS
An alkaloid xanthine derivative. It relaxes smooth muscle in the airways (bronchodila-
tion) and suppresses the response of the airways to stimuli (non-bronchodilator prophy-
lactic effects). Cardiac output, urinary output, and sodium excretion are increased.
Skeletal and cardiac muscles are stimulated, as is the CNS to a lesser degree. There is
peripheral vasodilation. It decreases pulmonary artery pressure and lowers the threshold
of the respiratory center to CO,. Well distributed throughout the body. In adults and pe-
diatric patients over 1 year of age, 90% of a dose is metabolized in the liver. Because of
alarge interpatient variability in theophylline clearance, half-life varies extensively based
on age, concurrent illness, or altered physiological state; see Dose Adjustments, Precau-
tions, Maternal/Child, and Elderly. Excreted in a changed form in the urine. Crosses the
placental barrier. Secreted in breast milk.

INDICATIONS AND USES
Adjunct to inhaled beta-2 selective agonists (e.g., albuterol) and systemic corticosteroids for
the treatment of acute exacerbations of the symptoms and reversible airflow obstruction as-
sociated with asthma and other chronic lung diseases (e.g., emphysema, chronic bronchitis).
Unlabeled uses: Apnea and bradycardia of prematurity. ® Reduce bronchospasm in cystic
fibrosis and acute descending respiratory infections. ® Relieve periodic apnea and in-
crease arterial blood pH in patients with Cheyne-Stokes respirations. ® Reverse adeno-
sine-mediated effects of dipyridamole- (Persantine), adenosine- (Adenocard, Ade-
noscan), or regadenoson- (Lexiscan) induced adverse reactions (e.g., angina pectoris,
bronchospasm, severe hypotension, ventricular arrhythmias).

CONTRAINDICATIONS
Known hypersensitivity to theophylline or ethylenediamine.

PRECAUTIONS
There is an increase in the volume of distribution of theophylline (primarily due to reduc-
tion in plasma protein binding) in premature neonates, patients with hepatic cirrhosis,
uncorrected acidemia, the elderly, and women during the third trimester of pregnancy.
Toxicity may occur in the therapeutic range. ® Theophylline clearance may be reduced
in neonates (term and premature); children less than 1 year; elderly (over 60 years); in-
fants less than 3 months of age with reduced renal function; patients with acute pulmo-
nary edema, congestive heart failure, cor pulmonale, hypothyroidism, liver disease (e.g.,
cirrhosis, acute hepatitis), sepsis with multi-organ failure, shock; or in patients with a
fever of 102° F or more for 24 hours or more, or lesser temperature elevations for longer
periods. Risk of severe toxicity increased in these patient populations; dose reduction and
more frequent monitoring may be required. = Use with extreme caution in patients with
active peptic ulcer disease, cardiac arrhythmias (not including bradyarrhythmias), or
seizures; may exacerbate these conditions. ® Initiate oral therapy as soon as symptoms
are adequately improved. ® See Maternal/Child and Drug/Lab Interactions.
Monitor: Monitor serum levels as directed in Usual Dose and Dose Adjustments to achieve
maximum benefit with minimum risk. Each 0.5 mg/kg will increase serum theophylline
by 1 mcg/mL. 10 mcg/mL to less than 20 mcg/mL is considered therapeutic. Peak serum
level is best measured 20 to 30 minutes after initial loading dose, a half life after the
initial infusion, or 12 to 14 hours into continuous infusion. ® Monitor vital signs, includ-
ing lung sounds. ® Monitor for all signs of toxicity; see Side Effects. Serious toxicity
may not be preceded by less severe side effects. m Serum theophylline measurements are
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indicated before making a dose increase; whenever signs or symptoms of toxicity are
present; whenever a new illness presents, an existing illness worsens, or a change in treat-
ment regimen is initiated that may alter theophylline clearance (e.g., sustained fever,
hepatitis [see Precautions], or drugs that may interact [see Drug/Lab Interactions]); and
every 24 hours throughout the infusion. ® Stop the IV infusion and obtain a serum the-
ophylline concentration immediately in any patient on aminophylline who develops
nausea or vomiting (particularly repetitive vomiting) or if any other signs of toxicity oc-
cur, even if another cause is suspected. ® Dose increases should not be made in patients
with an acute exacerbation of symptoms unless the steady-state serum theophylline con-
centration is less than 10 mcg/mL. = Patients with a very high initial clearance rate (low
steady-state serum theophylline concentrations at above-average doses) are likely to ex-
perience large changes in serum concentration in response to dose changes. ® Maintain
hydration. = See Precautions, Maternal/Child, Elderly, and Drug/Lab Interactions.
Patient Education: Do not take or discontinue any prescription or over-the-counter medica-
tion, including herbal products, without physician’s approval. ® Promptly report S/S of
toxicity (e.g., nausea and vomiting).
Maternal/Child: Category C: use in pregnancy only if clearly indicated. = Neonates may
have therapeutic blood levels and may develop apnea from theophylline with-
drawal. » Elimination of drug is prolonged in premature infants, neonates, and children
up to 1 year. Use with extreme caution in pediatric patients. Has caused fatal reactions.
Elimination reaches maximum values by 1 year of age, remains fairly constant to 9 years
of age, and slowly decreases by approximately 50% to adult values at 16 years of
age. ® Pediatric patients under the age of 1 year, as well as neonates with decreased renal
function, require careful attention to dosing and frequent monitoring of serum theophylline
concentrations. ® Secreted in breast milk; some sources recommend discontinuing breast-
feeding. If the decision is made to breast-feed, monitor infant for evidence of side effects.
Elderly: Compared to healthy young adults, clearance of theophylline is decreased an
average of 30% in healthy elderly. Monitor dosing carefully; frequent serum theophylline
concentrations are recommended. See Dose Adjustments, Precautions, and Monitor.
DRUG/LAB INTERACTIONS
Review of patient drug profile by pharmacist is imperative at time of initiation of aminophylline
and with any change in medication regimen. = Do not use one xanthine derivative concur-
rently with another xanthine derivative, ephedrine, or other sympathomimetic drugs. = Xan-
thines antagonize or potentiate or are themselves antagonized or potentiated by many
drug groups. Monitor serum levels as indicated. Theophylline clearance increased and se-
rum levels decreased by aminoglutenide, barbiturates, carbamazepine (Tegretol), ethmozine
(Moricizine), isoproterenol (Isuprel), hydantoins (e.g., phenytoin [Dilantin]), rifampin (Ri-
fadin), smoking, sulfinpyrazone (Anturane). Theophylline clearance decreased and serum
levels increased by alcohol, allopurinol, beta-adrenergic blockers (e.g., propranolol), cimeti-
dine (Tagamet), ciprofloxacin (Cipro IV), clarithromycin, disulfiram (Antabuse), enoxacin
(Penetrex), erythromycin, estrogen-containing oral contraceptives, fluvoxamine (Luvox), inter-
feron alfa-A, methotrexate, mexiletine, pentoxifylline (Trental), propafenone (Rythmol), tacrine
(Cognex), thiabendazole (Mintezol), ticlopidine (Ticlid), troleandomycin (TAO), verap-
amil. = Inhibits pancuronium; increased doses of pancuronium may be required to
achieve neuromuscular blockade. » Carbamazepine (Tegretol) and loop diuretics (e.g.,
furosemide [Lasix]) may increase or decrease serum levels. ®m Reduces sedative effect of
benzodiazepines (e.g., diazepam [Valium], midazolam [Versed]) and of propofol (Dipri-
van); increased doses of sedatives may be required. To avoid respiratory depression, re-
duce sedative dose if aminophylline is discontinued or if dose is significantly re-
duced. = May decrease lithium levels. Dose adjustment and monitoring of lithium levels
may be indicated. = Concurrent use with halothane may induce cardiac arrhyth-
mias. ® Concurrent use with ketamine may lower aminophylline seizure level. = Con-
current use with ephedrine may increase nausea, nervousness, and insomnia. ® May in-
crease lab values for free fatty acids, glucose, HDL, LDL, total cholesterol, uric acid, and
urinary free cortisol excretion. ® Caffeine and xanthine metabolites in neonates or pa-
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tients with renal dysfunction may cause readings from some immunoassay techniques to
be higher than the actual serum theophylline concentration. ® Interferes with
dipyridamole-assisted MI perfusion studies.

SIDE EFFECTS
Headache, insomnia, nausea, vomiting most common when peak serum concentrations
are less than 20 mcg/mL. Rarely a severe hypersensitivity reaction of the skin (e.g., ex-
foliative dermatitis) may occur. Toxicity resulting in death may occur suddenly at levels
less than 20 mcg/mL, especially in certain populations (see Precautions); may occur
more frequently with serum levels above 20 mcg/mL. Anxiety, cardiac arrest, arrhyth-
mias (e.g., atrial fibrillation, ventricular fibrillation), convulsions, delirium, dizziness,
flushing, hyperpyrexia, intractable seizures, nausea, peripheral vascular collapse, persis-
tent vomiting, restlessness, temporary hypotension.
Overdose: Acute: Acid/base disturbances, arrhythmias (e.g., sinus tachycardia), hypergly-
cemia, hypokalemia, seizures (usually with serum concentrations over 100 mcg/mL),
vomiting, and death have occurred.
Chronic: All of the above plus various arrhythmias, seizures (with serum concentration
greater than 30 mcg/mL), and death.

ANTIDOTE
With onset of any side effect, discontinue drug and notify physician. = Stop the IV infu-
sion and obtain a serum theophylline concentration immediately in any patient on ami-
nophylline who develops nausea or vomiting (particularly repetitive vomiting) or if any
other signs of toxicity occur, even if another cause is suspected. ® For mild symptoms
the physician may choose to continue the drug at a decreased dose and rate of administra-
tion. All side effects will be treated symptomatically. Maintain adequate ventilation and
adequate hydration. Grand mal seizures may not respond to anticonvulsants. Diazepam
(Valium) may be most effective. Treat atrial arrhythmias with verapamil, ventricular ar-
rhythmias with lidocaine or procainamide. Use dopamine for hypotension. Do not use
stimulants. Resuscitate as necessary.

MANUFACTURER’S SPECIFIC RECOMMENDATIONS FOR ACUTE AND CHRONIC OVERDOSE

Acute overdose (e.g., excessive loading dose or excessive infusion rate for less than 24 hours)
or chronic overdose (e.g., excessive infusion rate for more than 24 hours): Serum concentration
20 to 30 meg/mL:

Stop the infusion, monitor the patient, and obtain a serum theophylline concentration in 2 to 4 hours to
ensure that the concentration is decreasing.

Acute overdose with a serum concentration of 30 to 100 meg/mL or chronic overdose with se-
rum concentrations greater than 30 mcg/mL in patients less than 60 years of age:

Stop the infusion. Administer multiple-dose, oral-activated charcoal and measures to control emesis.
Monitor the patient and obtain serial theophylline concentrations every 2 to 4 hours to determine the ef-
fectiveness of therapy and to determine further treatment decisions. Institute extracorporeal removal if
emesis, seizures, or cardiac arrhythmias cannot be adequately controlled.

Acute overdose with a serum concentration greater than 100 mcg/mL or chronic overdose with
serum concentrations greater than 30 mcg/mL in patients 60 years or older:

Stop the infusion. Consider prophylactic anticonvulsant therapy. Administer multiple-dose oral-activated
charcoal and measures to control emesis. Consider extracorporeal removal, even if the patient has not ex-
perienced a seizure. Monitor the patient and obtain serial theophylline concentrations every 2 to 4 hours
to determine the effectiveness of therapy and to determine further treatment decisions.

Extracorporeal removal:

Weigh risk versus benefits. Charcoal hemoperfusion is the most effective and increases theophylline
clearance up to six-fold, but hypotension, hypocalcemia, and platelet consumption and bleeding diatheses
may occur. Hemodialysis is about as efficient as multiple-dose oral-activated charcoal and has a lower
risk of serious complications. Consider hemodialysis when charcoal hemoperfusion is not feasible and
multiple-dose oral-activated charcoal is ineffective because of intractable emesis. Serum theophylline
concentrations may rebound 5 to 10 mcg/mL after either treatment is discontinued due to redistribution
of theophylline from the tissue compartment. Peritoneal dialysis is ineffective, and exchange transfusions
in neonates have been minimally effective.
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AM'ODARONE HYDROCHLOR'DE Antiarrhythmic

(am-ee-OH-dah-rohn hy-droh-KLOR-eyed)

Nexterone pH 4.08

USUAL DOSE

TREATMENT AND PROPHYLAXIS OF VENTRICULAR TACHYCARDIA (VT) AND VENTRICULAR FIBRILLATION (VF)
1,000 mg over the first 24 hours in 3 distinct segments; two loading infusions and a
maintenance infusion. Use of a dedicated central venous catheter preferred.
Rapid loading infusion: 150 mg specifically diluted solution (1.5 mg/mL) over 10 minutes
(15 mg/min). Follow immediately with the slow loading infusion.
Slow loading infusion: 360 mg specifically diluted solution (1.8 mg/mL) at 1 mg/min over
the next 6 hours.
Maintenance infusion: 540 mg of 1.8 mg/mL solution at 0.5 mg/min over 18 hours. Main-
tenance infusion is usually continued at 0.5 mg/min for 48 to 96 hours or until ventricu-
lar arrhythmias are stabilized. May be continued with caution for up to 2 to 3 weeks.
Transfer to oral therapy as soon as feasible (guidelines are in package insert).

TREATMENT OF BREAKTHROUGH VENTRICULAR FIBRILLATION (VF) OR HEMODYNAMICALLY UNSTABLE

VENTRICULAR TACHYCARDIA (VT)
At any time that breakthrough VF or hemodynamically unstable VT occurs during ad-
ministration, a supplemental rapid loading infusion (150 mg over 10 minutes) may be
repeated. May be specifically diluted 1.5 mg/mL solution or rate of the maintenance infu-
sion (1.8 mg/mL) may be temporarily increased to equal 150 mg (83.33 mL) over 10
minutes. During trials total doses above 1,800 to 2,100 mg (including added doses for
breakthrough VF/VT) increased the risk of hypotension. In life-threatening arrhythmias,
AHA guidelines state that this rapid loading infusion (150 mg over 10 minutes) may be
repeated every 10 minutes as needed and recommend a maximum cumulative dose of
2.2 Gm/24 hr.

CARDIAC ARREST (UNLABELED)
300 mg (6 mL) or 5 mg/kg as a bolus injection. Flush with 10 mL D5W or NS. Should
be given through a separate IV line immediately after the first dose of epinephrine (1 mg)
and before the fourth electrical countershock. Supplemental doses of 150 mg (3 mL) may
be given for recurrent bouts of VI/VF. AHA guidelines recommend a first dose of
300 mg IV push and a second dose, if needed, of 150 mg IV push. After return of spon-
taneous circulation (ROSC), initiate the slow loading infusion and maintenance infusion
as above. If effective, discontinue amiodarone and reassess arrhythmia management
within 6 to 24 hours.

SUPRAVENTRICULAR ARRHYTHMIAS (UNLABELED)
150 mg over 10 minutes as a loading dose (15 mg/min). Follow with an infusion of
360 mg over 6 hours (1 mg/min) followed by a maintenance infusion of 0.5 mg/min for
18 hours. Other regimens used during studies to convert atrial fibrillation and atrial flutter
to sinus rhythm include 5 mg/kg over 3 to 5 minutes; 5 to 7 mg/kg as a 30- to 60-minute
infusion followed by a continuous infusion of 1.2 to 1.8 Gm/24 hr followed with oral
dosing until a 10-Gm total dose is reached; or an infusion of 2 mg/kg/hr continued for
up to 2 hours after conversion to a stable sinus rhythm or a maximum dose of
2,400 mg/24 hr.

INTRAVENOUS TO ORAL TRANSITION
Guidelines for IV to oral transition are located in manufacturer’s literature. See Prescrib-
ing Information or consult pharmacist.

Continued
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PEDIATRIC DOSE

Safety for use in pediatric patients (particularly infants and neonates) not established and
not recommended; see Contraindications and Maternal/Child.

Treatment of refractory pulseless VT, VF (unlabeled): AHA guidelines recommend 5 mg/kg
by IV bolus (maximum single dose is 300 mg). May repeat to a maximum of
15 mg/kg/24 hr. Total dose in adolescents is 2.2 Gm/24 hr.

Treatment of perfusing supraventricular and ventricular arrhythmias (unlabeled): AHA guide-
lines recommend 5 mg/kg as an infusion over 20 to 60 minutes (maximum single dose
300 mg). May repeat to a maximum of 15 mg/kg/24 hr. Total dose in adolescents is
2.2 Gm/24 hr.

DOSE ADJUSTMENTS

Rate of maintenance infusion may be increased to achieve effective arrhythmia suppres-
sion. ® Not required in renal or hepatic disease. Another source suggests a reduced dose
in hepatic failure. = Dose selection should be cautious in the elderly. Reduced initial
doses may be indicated based on the potential for decreased organ function and con-
comitant disease or drug therapy.

DILUTION

Available as a premixed solution in 1.5 mg/mL and 1.8 mg/mL concentrations or as a vial
that must be further diluted. To further dilute vials, do not use evacuated glass intrave-
nous bottles. Use only commercially available DSW (D5W or NS may be used for Nex-
terone) solutions in polyolefin or glass containers in any prepared solution that will be
given over more than 2 hours. PVC containers are suitable only for dilution of the rapid
loading dose; see Compatibility and Precautions.

Rapid-loading infusion: Dilute 150 mg (3 mL) in 100 mL DS5W; concentration is
1.5 mg/mL (D5W or NS may be used for Nexterone).

Slow-loading infusion and maintenance infusion: Dilute 900 mg (18 mL) in 500 mL D5W;
concentration is 1.8 mg/mL (D5SW or NS may be used for Nexterone). Dilutions from
1 to 6 mg/mL have been used for maintenance solutions after the first 24 hours. Use of a
central venous catheter is recommended; however, concentrations over 2 mg/mL for
longer than 1 hour must be administered through a central venous catheter. Higher con-
centrations (3 to 6 mg/mL) have caused peripheral vein phlebitis and hepatocellular ne-
crosis; see Precautions.

Cardiac arrest (unlabeled): Loading dose (300 mg or 5 mg/kg) or supplemental boluses
(150 mg) may be given undiluted. Has also been diluted in up to 20 mL D5SW (D5W or
NS may be used for Nexterone).

Filters: Use of a 0.2-micron in-line filter recommended by manufacturer. States “filtering
does not affect potency.” Another source suggests no significant loss of drug potency
with the use of a 0.22-micron cellulose ester membrane filter.

Storage: Store ampules and premixed solutions in their carton at CRT. Use solutions di-
Iuted in PVC containers within 2 hours; use those diluted in glass or polyolefin contain-
ers within 24 hours. Protect from light and freezing.

COMPATIBILITY (Underline Indicates Conflicting Compatibility Information)

Consider any drug NOT listed as compatible to be INCOMPATIBLE until consulting a pharmacist;
specific conditions may apply.
Manufacturer recommendations include: Do not use evacuated glass intravenous bottles.
Administer through a dedicated IV line (central venous catheter preferred). Absorbs to
PVC tubing but loss accounted for in specified dose; follow infusion regimen closely.
Leaches out plasticizers, including DEHP, from IV tubing. The degree of leaching in-
creases when the solution is infused at a higher concentration or a slower infusion rate
than recommended. Manufacturer lists aminophylline, cefazolin (Ancef), heparin, mez-
locillin (Mezlin), and sodium bicarbonate as incompatible at the Y-site.

One source suggests the following compatibilities:
Additive: Dobutamine, furosemide (Lasix), lidocaine, potassium chloride (KCl), procain-
amide (Pronestyl), quinidine, verapamil.
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Y-site: Amikacin (Amikin), amphotericin B (conventional), atracurium (Tracium), atro-
pine, calcium chloride, calcium gluconate, caspofungin (Cancidas), cefazolin (Ancef),
ceftaroline (Teflaro), ceftriaxone (Rocephin), cefuroxime (Zinacef), ciprofloxacin (Cipro
IV), clindamycin (Cleocin), dexmedetomidine (Precedex), dobutamine, dopamine,
doripenem (Doribax), doxycycline, epinephrine (Adrenalin), eptifibatide (Integrilin),
erythromycin (Erythrocin), esmolol (Brevibloc), famotidine (Pepcid IV), fenoldopam
(Corlopam), fentanyl (Sublimaze), fluconazole (Diflucan), furosemide (Lasix), gentami-
cin, hetastarch in electrolytes (Hextend), insulin (regular), isoproterenol (Isuprel), labet-
alol, lidocaine, lorazepam (Ativan), magnesium sulfate, methylprednisolone (Solu-
Medrol), metoprolol (Lopressor), midazolam (Versed), milrinone (Primacor), morphine,
nesiritide (Natrecor), nitroglycerin IV, nitroprusside sodium, norepinephrine (Levophed),
penicillin G potassium, phentolamine (Regitine), phenylephrine (Neo-Synephrine), po-
tassium chloride (KCI), procainamide (Pronestyl), tirofiban (Aggrastat), tobramycin,
vancomycin, vasopressin, vecuronium.

RATE OF ADMINISTRATION
Volumetric pump required for administration. Surface properties of diluted solution re-
duce drop size; use of a drop counter infusion set causes underdosing. Use of a
0.2-micron in-line filter is also recommended. A central venous catheter is recommended
for all concentrations and is required for concentrations greater than 2 mg/mL. Adhere to
prescribed rates; risk of hypotension is increased in the first hours of treatment and with
increased rates; may cause secondary renal or hepatic failure; see Precautions. Avoid IV
bolus doses in patients with marked cardiomegaly, a continuous infusion is preferred. Do
not use plastic containers in a series; could result in air embolism.
Rapid loading infusion or breakthrough treatment of VF/VT: 150 mg over 10 minutes
(15 mg/min). Do not exceed a rate of 30 mg/min.
Slow loading infusion: 1 mg/min or 33.3 mL/hr (0.556 mL/min) of 1.8 mg/mL solution for
6 hours.
Maintenance infusion: 0.5 mg/min or 16.6 mL/hr (0.278 mL/min) of 1.8 mg/mL solution
for 18 hours. A continuing maintenance solution should deliver 720 mg/24 hr at
0.5 mg/min whether the concentration is 1.8 mg/mL or 6 mg/mL. May be continued at
this rate for up to 2 to 3 weeks as described in Usual Dose.
Cardiac arrest (unlabeled): Loading or supplemental doses by IV bolus injection. Follow
with 10 mL flush of D5W or NS through Y-tube or three-way stopcock. May be given
through a free-flowing infusion of DSW (D5W or NS may be used for Nexterone). After
return of spontaneous circulation (ROSC), initiate the slow loading and maintenance
infusions as above.

ACTIONS
An antiarrthythmic agent. Generally considered a class III antiarrhythmic drug, but pos-
sesses characteristics of all four antiarrhythmic classes. Decreases number of VI/VF
events. It prolongs the duration of action potentials in cardiac fibers, depresses conduc-
tion velocity, slows conduction and prolongs refractoriness at the AV node, and exhibits
some alpha and beta blockade activity. Raises the threshold for VF and may prevent its
recurrence. Also has vasodilatory effects that decrease cardiac workload and myocardial
oxygen consumption. Uptake by the myocardium is rapid; antiarrhythmic effect is
prompt (clinically relevant within hours); however, full effect may take days. Has an
exceptionally long half-life. Metabolized in the liver by cytochrome P,s, enzymes (spe-
cifically CYP3A4 and CYP2C8). Primarily excreted in bile. Crosses placental barrier.
Secreted in breast milk.

INDICATIONS AND USES
Treatment of acute life-threatening VI/VF and prophylaxis of frequently recurring VF
and hemodynamically unstable VT in patients refractory to other therapy (e.g., lidocaine,
procainamide). Used until ventricular arrhythmias are stabilized; usually 48 to 96 hours,
but may be given for longer periods (i.e., up to 3 weeks). ® Treatment of patients taking
oral amiodarone who are unable to take oral medication.
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Unlabeled uses: Conversion of atrial fibrillation to a normal sinus rhythm and maintenance
of a normal sinus rhythm. ® Cardiac arrest with persistent VT or VF if defibrillation,
CPR, and vasopressor administration have failed. ® Control of hemodynamically stable
monomorphic VT, polymorphic VT with a normal baseline QT interval, or wide-complex
tachycardia of uncertain origin. ® Control of rapid ventricular rate due to accessory
pathway conduction in pre-excited atrial arrhythmias. ® Heart rate control in patients
with atrial fibrillation and heart failure with no accessory pathway. ® Pharmacologic
adjunct to ICD (implantable cardioverter defibrillator) therapy to suppress symptomatic
ventricular tachyarrhythmias in otherwise optimally treated patients with heart failure.

CONTRAINDICATIONS

Cardiogenic shock, corneal refractive laser surgery, known hypersensitivity to amioda-
rone or any of its components, including iodine; marked sinus bradycardia; second- or
third-degree AV block unless a functioning pacemaker is available; sinus node dysfunc-
tion. See Drug/Lab Interactions. = Not recommended for use in neonates or in-
fants. ® Contraindicated with nelfinavir (Viracept) and ritonavir (Norvir).

PRECAUTIONS

Usually administered by or under the direction of the physician specialist with facilities
for monitoring the patient and responding to any medical emergency. = Correct hypoka-
lemia and hypomagnesemia before use; may exaggerate a prolonged QTc and cause ar-
rhythmias (e.g., torsades de pointes). ® May cause transient increases in liver enzymes
but abnormal baseline hepatic enzymes is not a contraindication to use. ® Use of higher
than recommended loading dose concentrations and increased rates of administration
have been associated with hepatocellular necrosis, hepatic coma, acute renal failure, and
death. = May worsen existing arrhythmias or precipitate new ones, primarily torsades de
pointes or new-onset VE. ®m Combination of amiodarone with other antiarrhythmics that
can prolong the QTc interval should be reserved for patients with life-threatening ven-
tricular arrhythmias who do not respond to single agent therapy; see Drug/Lab Interac-
tions. ® Risk of QTc prolongation is increased (with or without torsades de pointes) with
other medications that can prolong the QTc (e.g., fluoroquinolones [e.g., levofloxacin
(Levaquin)], macrolide antibiotics [e.g., erythromycin (Erythrocin)], azoles [e.g., fluco-
nazole (Diflucan)]); see Drug/Lab Interactions. ®m Hypotension is the most common side
effect. Usually occurs within the first several hours of therapy and appears to be rate-
related. Do not exceed initial rates recommended by manufacturer. In some cases, hypo-
tension has been refractory to treatment. Deaths have occurred. See Monitor and Anti-
dote. = May cause visual impairment (e.g., optic neuropathy or optic neuritis); has
progressed to permanent blindness. = May cause pulmonary toxicity (e.g., ARDS, bron-
chospasm, cough, dyspnea, hemoptysis, hypoxemia, wheezing). Usually seen with long-
term use, but acute pulmonary hypersensitivity has been reported after short-term IV use
and with or without IV use. Has progressed to respiratory failure and death. The elderly
and patients with pre-existing lung disease may be at increased risk and have a poorer
prognosis if pulmonary toxicity develops; see Side Effects. m Adult respiratory distress
syndrome (ARDS) has been reported in patients receiving oral amiodarone following
surgery. ® Monitor patients undergoing general anesthesia closely; may increase sensi-
tivity to myocardial depressant and conduction defects of halogenated inhalation anes-
thetics (hypotension and atropine-resistant bradycardia). = Use caution in patients with
cardiomyopathy, hepatic failure, left ventricular dysfunction, or thyroid dysfunc-
tion. m May cause hypothyroidism or hyperthyroidism. Amiodarone-induced hyperthy-
roidism may result in thyrotoxicosis and/or the possibility of arrhythmia breakthrough or
aggravation. Deaths have occurred. ® Thyroid nodules and/or thyroid cancer have been
reported in patients treated with amiodarone. m See Compatibility and Drug/Lab
Interactions.

Monitor: Continuous ECG and HR monitoring is mandatory to observe for arrhythmias.
Watch for QTc prolongation; may cause proarrhythmia (torsades de pointes). ® Monitor
for bradycardia and AV block. A temporary pacemaker should be available. Consider the
possibility of hyperthyroidism if new signs of arrhythmia appear. ® Monitor BP closely
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to minimize hypotension (occurs frequently with initial rates); see Rate of Administra-
tion, Precautions, and Antidote. ® Confirm patency of vein. Reduce rate or concentra-
tion for pain or redness at injection site. Incidence of phlebitis markedly increased with
concentrations above 2.5 mg/mL. For infusions longer than 1 hour, do not exceed a con-
centration of 2 mg/mL unless a central venous line is used. ® Monitor serum electrolytes
and acid-base balance, especially in patients with prolonged diarrhea and those receiving
diuretics. ® Monitor liver enzymes (AST, ALT, GGT) for elevations indicating progres-
sive injury. ® Monitor pulmonary status (e.g., Fio,, Sao,, Pao,, chest x-ray); baseline
pulmonary function tests recommended; repeat as indicated. ® Monitor thyroid function
tests before treatment and periodically thereafter. Patients with a history of thyroid nod-
ules, goiter, or other thyroid dysfunction and the elderly should be monitored closely.
Amiodarone is eliminated slowly, and abnormal function tests may persist for weeks or
months after it is discontinued. ® Regular ophthalmic exams, including funduscopy and
slit lamp exams, are recommended. Prompt ophthalmic exams recommended at first sign
of visual impairment. May require discontinuation of amiodarone therapy. = Serum
amiodarone levels greater than 2.5 mcg/mL have been associated with a higher incidence
of side effects. m See Precautions and Drug/Lab Interactions.
Patient Education: Most manufacturers of corneal refractive laser surgery devices contra-
indicate this procedure in patients receiving amiodarone. ® Report promptly any feel-
ings of faintness, difficulty breathing, or pain or stinging along injection site. Review side
effect profile, including S/S of hypothyroidism or hyperthyroidism. = Nonhormonal
birth control recommended. ® Numerous drug interactions. Review all medications, in-
cluding OTC medications, with physician or pharmacist. ® Avoid grapefruit juice if
transitioned to oral amiodarone.
Maternal/Child: Category D: avoid pregnancy or use only if benefit to mother justifies risk
to fetus. Has caused infrequent neonatal congenital goiter/hypothyroidism and hyperthy-
roidism in addition to other adverse effects. ® Discontinue breast-feeding. ® Safety for
use during labor and delivery not established. ®m Safety and effectiveness for use in pe-
diatric patients not established. ® A manufacturer’s warning letter has been issued citing
potentially fatal or developmental side effects in infants and neonates; see Contraindica-
tions. Another source suggests amiodarone may adversely affect male reproductive tract
development in infants, neonates, and toddlers. ® Vials contain benzyl alcohol, which
has been associated with “gasping syndrome” in neonates (sudden onset of gasping res-
pirations, hypotension, bradycardia, and cardiovascular collapse).
Elderly: Differences in response between the elderly and younger patients have not been
identified; however, clearance is slower and half-life may be doubled (up to 47 days). See
Dose Adjustments.

DRUG/LAB INTERACTIONS
Amiodarone has a long half-life; drug interactions may persist long after it is discontin-
ued.
Contraindicated with nelfinavir (Viracept) and ritonavir (Norvir). Should not be given concur-
rently with ibutilide (Corvert). = Concurrent use with other antiarrhythmic agents (e.g.,
disopyramide [Norpace], mexiletine, procainamide [Pronestyl], quinidine) increases
their serum concentrations and may result in additive increases in QT prolongation and
serious arrhythmias. One source recommends reducing the dose of previously given an-
tiarrhythmic agents by 30% to 50% several days after starting amiodarone and then
gradually withdrawing them altogether. Another suggests reducing the dose of any anti-
arrhythmic therapy required in addition to amiodarone to one-half the recommended
dose. Monitor serum levels if possible. = QT prolongation has been reported with con-
comitant administration of amiodarone and fluoroquinolones (e.g., levofloxacin [Leva-
quin]), macrolide antibiotics (e.g., erythromycin [Erythrocin]), azoles (e.g., fluconazole
[Diflucan]), loratadine (Claritin), trazodone (Desyrel), and grapefruit juice (oral therapy); see
Precautions. = May decrease metabolism and increase serum levels of digoxin. One
source recommends reducing digoxin dose by 50% or withdrawing completely when
amiodarone therapy is initiated. = Use with potassium-depleting diuretics (e.g., chloro-
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thiazide [Diuril], furosemide [Lasix], indapamide [Lozol]) may lead to increased risk of
arrhythmias due to hypokalemia. ® Inhibits metabolism and increases anticoagulant ef-
fect (e.g., increased PT and INR) of warfarin (Coumadin). Dose reduction of the antico-
agulant and careful monitoring of PT or INR recommended. Effects may persist long
after amiodarone discontinued. = May decrease metabolism and increase serum levels
of cyclosporine (Sandimmune), flecainide (Tambocor), hydantoins (e.g., phenytoin [Dilan-
tin]), lidocaine, methotrexate, procainamide (Pronestyl), quinidine, and theophyllines (Ami-
nophylline). May cause toxicity; monitor serum levels. Reduced doses indicated. = Con-
comitant use with HMG-CoA reductase inhibitors that are CYP3A4 substrates (e.g.,
lovastatin [Mevacor], simvastatin [Zocor]) has been associated with myopathy/rhab-
domyolysis. In patients taking amiodarone, limit the dose of lovastatin to 40 mg daily
and limit the dose of simvastatin to 20 mg daily. Lower starting and maintenance doses
of other CYP3A4 substrates (e.g., atorvastatin [Lipitor]) may also be required. = May
cause bradycardia, decreased cardiac output, and hypotension with fentanyl (Subli-
maze). ® Therapeutic plasma concentrations of flecainide (Tambocor) can be maintained
with reduced doses because amiodarone interferes with flecainide metabolism. = Amio-
darone clearance increased and plasma levels decreased with cholestyramine (Questran),
phenytoin (Dilantin), rifampin (Rifadin), and St. John’s wort. = Cimetidine (Tagamet) and
protease inhibitors (e.g., indinavir [Crixivan]) may decrease clearance and increase
plasma levels of amiodarone. ® May increase risk of atrioventricular block, bradycardia,
and hypotension with beta-blockers (e.g., propranolol) and calcium channel blockers (e.g.,
diltiazem [Cardizem], verapamil). ® May inhibit conversion of clopidogrel (Plavix) to its
active metabolite, resulting in ineffective inhibition of platelet aggregation. = Monitor
patients undergoing general anesthesia closely. May increase sensitivity to myocardial
depressant and conduction defects of halogenated