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PREFACE TO THE
SECOND EDITION

This second edition is evidence of the rapidly changing field of
anesthetic pharmacology and the enormous success of the first
edition. Information on all drugs have been updated where applic-
able, including information on drug storage, current manufactur-
er, and FDA wamings and guidelines. Expanded dosing informa-
tion has been provided on many drugs, including the muscle
relaxants, narcotics, and local anesthetics. The ACLS protocol has
been updated with the addition of the pediatric CPR drugs table
in the appendix. New drugs have been added including carbo-
prost, EMLA, enalapril, insulin, ondansetron, rocuronium, and
metaraminol. Readers who wish to obtain more information on
chronic pain drugs may consult The Pain Drugs Handbook
(Mosby). Finally, I wish to welcome Dr. Tracy Charles, who joins
our team of consulting editors and to thank Drs. Dennis Chambi
and Glen P.K. Akiona for their review and valuable suggestions.

Sota Omeoigui MD
internet address:; sotal @aol.com
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PREFACE TO THE
FIRST EDITION

The large and rapidly expanding field of anesthetic pharmacology
has witnessed a dramatic proliferation in drugs available to the
anesthesiologist. These drugs are administered as boluses or infu-
sions by various routes such as intravenous, sublingual, oral, rectal,
intranasal, intrapleural, transdermal, intraarticular, inhalational,
epidural, caudal, spinal, etc.

‘The current state of the art requires an intimate familiarity
with dosing information and pharmacology for this plethora of new
drugs and new indications/routes of administration for old drugs.
This may be overwhelming not only to the trainee but also to the
seasoned practitioner. In the urgency of the operating rooms or crit-
ical care units where there is little room for error, there is a need for
this pocket sized compendium that enables the anesthesiologist to
identify the best drug, its dose, route of administration, and side
effects at a moment’s notice.

The Anesthesia Drugs Handbook reviews basic fundamentals
of pharmacology and profiles the drugs and inhalational agents
commornly used in anesthesia. Rather than providing a comprehen-
sive description, the focus is on selected information required for
proper use of each drug. The use of this drug handbook requires a
well founded basic knowledge and practical experience which is
essential for patient safety.

This handbook has been designed to fit the pocket of your
operating room gown or scrub suit. It is hoped that it will make the
difference in providing optimal patient care,

Sota Omoigui MD

iX



CONTENTS

Part |

Preface vii
Preface to the First Edition ix

Drugs 1

Adenosine 1

Alfentanil HCL 4
Aminocaproic Acid 7
Aminophylline 8
Amiodarone 11

Amrinone Lactate 13
Atenolol 15

Atracurium Besylate 17
Atropine Sulfate 19
Benzocaine 23

Bretylium Tosylate 24
Bupivacamne HCL 27
Butorphanol Tartrate 33
Calcium Chloride 35
Calcium Gluconate 37
Captopril 40

Carboprost Tromethamine 42
Chlordiazepoxide HCL 44
Chloroprocaine HCL 46
Chlorpromazine HCL 30
Cimetidine 53

Clonidine HCL 35
Cocaine HCL 59
Coumarin Derivative—Warfarin Sodium 62
Cyclosporine A 64
Dantrolene Sodium 69
Desmopressin Acetate 72

Xi



Xii Contents

Dexamethasone 75
Diazepam 78

Digoxin 80
Diphenhydramine HCL 84
Dobutamine HCL 86
Dopamine HCL 88
Doxacurium Chloride 90
Doxapram HCL 92
Droperidol 95
D-Tubocurarine Chloride 97
Edrophonium Chloride 99
EMLA 102

Enalapril Maleate, Enalaprilat 105
Ephedrine Sulfate 108
Epinephrine HCL 110
Ergonovine Maleate 115
Esmolol HCL 116
Ethacrynic Acid 119
Etidocaine HCL 120
Etomidate 124

Famotidine 125

Fentanyl 127

Flecainide Acetate 132
Flumazenil 134
Flurazepam HCL 137
Furosemide 138
Gallamine Triethiodide 141
Glucagon 143
Glycopyrrolate 145
Haloperidol 147

Heparin Sodium 149
Hetastarch 152
Hydralazine HCL 154
Hydrocortisone 155
Hydromorphone HCL 158



Contents

Insulin Regular 162
Isoproterenol HCL 169
Ketamine HCL 171
Ketorolac 175

Labetalol HCL 177
Lidocaine HCL 179
Lorazepam 186
Magnesium Sulfate 189
Mannitol 191

Meperidine HCL 193
Mephentermine Sulfate 198
Mepivacaine HCL 199
Metaraminol Bitartrate 203
Methadone HCL 205
Methohexitol Sodium 208
Methoxamine HCL 211
Methyldopa 213
Methylene Blue 215
Methylergonovine Maleate 217
Methylprednisolone 218
Metoclopramide 222
Metocurine Iodide 224
Metoprolol Tartrate 226
Midazolam HCL 229
Mivacurium Chloride 232
Morphine Sulfate 235
Nalbuphine HCL 240
Naloxone HCL 242
Neostigmine 245
Nifedipine 247
Nitroglycerin 250
Norepinephrine Bitartrate 254
Ondansetron 256

Oxytocin 258
Pancuronium 260

xiii



Xiv Contents

Phentolamine 262
Phenylephrine HCL 264
Phenytoin Sodium 267
Physostigmine Salicylate 270
Phytonadione - Vitamin K 272
Pipecuronium Bromide 274
Potassium Chloride 276
Prilocaine HCL 281
Procainamide HCL 285
Procaine HCL 288
Prochlorperazine 291
Promethazine HCL 294
Propofol 296

Propranolo]l HCL 299
Prostaglandin E{-Alprostadil 303
Protamine Sulfate 305
Pyridostigmine Bromide 367
Ranitidine 310

Ritodrine HCL 312
Rocuronium Bromide 314
Scopolamine Hydrobromide 317
Secobarbital 319

Sodium Bicarbonate 321
Sodium Citrate 325

Sodium Nitroprusside 327
Succinylcholine Chloride 329
Sufentanil Citrate 334
Terbutaline Sulfate 338
Tetracaine 340

Thiopental Sodium 344
Trimethaphan Camsylate 347
Vasopressin 349

Vecuronium Bromide 352
Verapamil HCL 354



Part

Part (I

Contents XV

Volatile Anesthetics 359

Desflurane 359
Enflurane 364
Halothane 369
Isoflurane 375
Nitrous Oxide 380
Sevoflurane 387

Appendices 393

Appendix 1: Malignant Hyperthermia
Protocol 397
Appendix 2: Incompatibility Table 400
Appendix 3: Infusion Tables 402
Appendix 4: Trade Name Table 439
Appendix 5: CPR Algorithms 445
Appendix 6: Pediatric CPR Algorithm 462
Appendix 7: Sulfite-containing and Non-sulfite-
containing Anesthesia Drugs 464



Drugs I

ADENOSINE (ADENOCARD)

Use(s): Treatment of acute paroxysmal supraventricular
tachycardia (PSVT); differentiation of supraventricular
tachycardia with intraventricular aberrancy from ventricu-
lar tachycardia; unmasking of surface ECG delta waves in
patients with concealed accessory pathways; afterload
reduction in Jow-output states; controlled hypotension dur-
ing cercbral aneurysm surgery; pharmacologic stress test-
ing (e.g., with thallium) in coronary artery disease.

Dosing: Treatment/diagnosis of PSVT: rapid IV bolus, 6-
12 mg (children 0.05-0.25 mg/kg). May be
repeated within 1-2 min (X 2 doses) if neces-
sary. Single doses >12 mg are not recommend-
ed. More effective when administered via a
central vein or into the right atrium.

Elimination: Cellular uptake and metabolism (deamina-

tion, phosphorylation)

How Supplied: Injection, 3 mg/ml

Storage: Room temperature (15°-30° C). Do not refriger-

ate; crystallization may occur.

Pharmacology

An endogenous nucleoside with antiarrhythmic activity,
adenosine slows conduction through the AV node. It can
interrupt the reentry pathways through the AV node and



2 Adenosine

restore normal sinus rhythm in patients with acute PSVT,
including that associated with Wolff-Parkinson-White
(WPW) syndrome. It decreases peripheral resistance and
arterial pressure. Unlike verapamil, systemic hemodynamic
effects are minimal and transient. The electrophysiologic
effects of adenosine are not blocked by atropine, which indi-
cates a lack of vagal mediation. Adenosine does not convert
atrial flutter, atrial fibrillation, or ventricular tachycardia to
normal sinus rhythm (with the rare exception of adenosine-
sensitive ventricular tachycardia). Modest slowing of ven-
tricular response may occur with atrial flutter or fibrillation.

Pharmacokinetics

Onset: <20 sec

Peak Effect: 20-30 sec

Duration: 3-7 sec

Interaction/Toxicity: Prolonged bradycardia may occur in
patients with toxic concentrations of calcium channel
blockers; antagonized competitively by methylxanthines
(e.g., theophylline, caffeine); potentiated by blockers of
nucleoside transport (e.g., dipyridamole); increased heart
rate with nicotine; higher degrees of heart block in the pres-
ence of carbamazepine.

Guidelines/Precautions

1. Do not confuse this drug with adenosine phosphate,
which is used as adjunctive therapy in the treatment of
complications associated with varicose veins.

2. Because of the rapid metabolism, 1t 1s imperative to
administer the dose rapidly over 2-3 sec. If given at a
slower rate, a reflex tachycardia may occur as a result of
systemic vasodilation. Negative chronotropic and dro-
motropic effects are seen only with rapid administration.
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. Adenosine may produce a short first-, second-, or

third- degree heart block. Do not give additional doses
if patients develop a high-level block.

It is not effective in patients receiving methylxanthines,
which can completely block the electrophysiologic
effects.

Use with caution in patients capable of rapid AV con-
duction. Atrial fibrillation or flutter has been observed
in patients receiving adenosine.

Reduce doses in heart transplant patients. Donor sinus
and AV nodes may have increased response to adeno-
sine compared with recipient nodes or control subjects.
Significantly lower doses of adenosine should be
administered in patients receiving dipyridamole. Imtial
doses should not exceed 1 mg.

Use with caution in patients with asthma. It may pro-
duce bronchoconstriction.

ECG monitoring is essential to determine conversion
to normal sinus rhythm or AV block and detect new
arrhythmias.

It is contraindicated in patients with second-degree or
third-degree AV block or sick sinus syndrome, except
where a pacemaker has been placed.

Principal Adverse Reactions

Cardiovascular: Palpitations, chest pain, hypotension,
bradycardia, arrhythmias,

Pulmonary: Dyspnea, hyperventilation

CNS: Headache, dizziness, blurred vision, numbness,
irritability

GI: Nausea, metallic taste, tightness in throat
Dermatologic: Flushing
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ALFENTANIL HCL (ALFENTA)

Use(s): Analgesia, anesthesia

Dosing: Analgesia: IV/IM, 250-500 ug (5-10 ug/kg)
Induction: IV bolus, 50-300 ug/kg; or infusion,
0.5-15 pg/kg/min for =20 min. Titrate dose to
patient response. To avoid chest wall rigidity
administer muscle relaxant simultaneously
with induction doses.
Anesthesia supplement; IV bolus, 10-100 ug/kg;
infuston, 0.05-1.25 ug/kg/min
Sole anesthetic: IV, 500-2000 ug/kg (total
dosage); or infusion, 1.25-8 ug/kg/min
Epidural: Bolus, 500-1000 ug (10-20 ug/kg);
infusion, 100-250 ug/hr (2-5 pug/kg/hr)
Elimination: Hepatic
How Supplied: Injection, 500 pg/ml
Storage: Room temperature (15°-30° C)
Dilution for Infusion:
IV, 10 mg (20 ml) alfentanil in 250 ml of DsW or NS (40
pg/ml)
Epidural, 1.5 mg (3 ml) alfentanil in 150 m! local anesthetic
or (preservative-free) NS (10 ug/ml)

Pharmacology

A potent opioid analgesic with rapid onset and short dura-
tion of action, alfentanil produces a deep level of analgesia
and attenuates the hemodynamic response to surgical
stress. Like most opioids, it reduces sympathetic tone and
may produce bradycardia (probably by stimulation of the
vagal nucleus in the medulla), especially in conjunction
with nonvagolytic neuromuscular blocking agents (e.g.,



Alfentanil 5

vecuronium) or in the absence of an anticholinergic. Induc-
tion doses produce respiratory depression and decreases in
blood pressure secondary to peripheral vasodilation. Alfen-
tanil is associated with more hypotension and bradycardia
than either fentanyl or sufentanil. Repeated doses or con-
tinuous infusions do not result in a significant cumulation.
Alfentanil does not produce any clinically significant
changes in cerebral blood flow, cerebral metabolic rate, or
intracranial pressure.

Pharmacokinetics

Onset: IV, 1-2 min; IM, <5 min; epidural, 5-15 min

Peak Effect: IV, 1-2 min; IM, <15 min; epidural, 30 min
Duration: IV, 10-15 min; IM, 10-60 min; epidural, 1-2 hr
Interaction/Toxicity: Circulatory and ventilatory depres-
sant effects potentiated by narcotics, sedatives, volatile
anesthetics, nitrous oxide; ventilatory depressant
effects potentiated by amphetamines, MAQ inhibitors,
phenothiazines, and tricyclic antidepressants; analgesia
enhanced and prolonged by a 2 agonists (e.g., clonidine,
epinephrine); serum levels and pharmacologic effects of
alfentaml 1increased with concomitant administration
of propofol; addition of epinephrine to epidural alfentanil
results in increased side effects (e.g., nausea) and
prolonged motor block; reduced clearance and prolonged
respiratory depression with concomitant use of erythromy-
cin; muscle rigidity in higher doses sufficient to interfere
with ventilation.

Guidelines/Precautions

1. Reduce doses 1n elderly, hypovolemic, high-risk surgi-
cal patients and with concomitant use of sedatives and
other narcotics.
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Narcotic effects are reversed by naloxone (IV, 0.2-04
mg or higher).

Excessive bradycardia may be treated with atropine.
Alfentanil crosses the placental barrier, so use during
labor may produce depression of respiration in the
neonate. Resuscitation may be required; have naloxone
available.

Epidural alfentanil may cause delayed respiratory
depression (up to 8 hr after single dose), pruritus,
nausea and vomiting, urinary retention. Naloxone (1V,
0.2-0.4 mg prn or infusion, 5-10 pg/kg/hr) is effective
for prophylaxis and/or ireatment. Ventilatory support
for respiratory depression must be readily available.
Antihistamines (e.g., diphenhydramine, 12.5-25 mg
IV/IM g6hr prn) may be used for pruritus. Metoclo-
pramide 10 mg IV g6hr prn may be used for nausea
and vomiting. Urinary retention may require straight
bladder catheterization.

. Epidural/intrathecal injections should be avoided when

the patient has septicemia, infection at the injection site,
or coagulopathy.

Principal Adverse Reactions

Cardiovascular: Bradycardia, hypotension, arrhythmias
Pulmonary: Respiratory depression

CNS: Euphoria, dysphoria, convulsions

GI: Nausea and vomiting, biliary tract spasm, delayed gas-
tric emptying

Eye: Miosis

Musculoskeletal: Muscle rigidity

Other: Pruritus



