
Current Clinical 
Strategies 

Handbook of 
Anesthesiology 

2004-2005 Edition 

Mark R. Ezekiel, MD, MS 

Current Clinical Strategies 
Publishing 

www.ccspublishing.com/ccs 

Digital Book and Updates 
Purchasers of this book may download the digital book 
and updates for Palm, Pocket PC, Windows and 
Macintosh. The digital books can be downloaded at the 
Current Clinical Strategies Publishing Internet site: 

www.ccspublishing.com/ccs/anes.htm 

© 2004-2005 Current Clinical Strategies Publishing. All 
rights reserved. This book, or any parts thereof, may not 
be reproduced, photocopied, or stored in an information 
retrieval network without the written permission of the 
publisher. The reader is advised to consult the drug 
package insert and other references before using any 
therapeutic agent. No warranty exists, expressed or 
implied, for errors or omissions in this text. 

Current Clinical Strategies Publishing 
27071 Cabot Road 
Laguna Hills, California 92653 
Phone: 800-331-8227 
Fax: 800-965-9420 
Internet: www.ccspublishing.com/ccs 
E-mail: info@ccspublishing.com 

Printed in USA ISBN 1-929622-49-X 



Resuscitation Algorithms 
(ACLS) 

Primary and Secondary ABCD Survey 

1. Primary ABCD survey 
A. Focus: basic CPR and defibrillation. 
B. Airway: assess and manage the airway with 

noninvasive devices. 
C. Breathing: assess and manage breathing (look, 

listen, and feel). If the patient is not breathing, give 
two slow breaths. 

D. Circulation: assess and manage the circulation; if 
no pulse, start CPR. 

E. Def ibr i l la t ion :  assess  and manage 
rhythm/defibrillation; shock VF/VT up to 3 times (200 
J, 300 J, 360 J, or equivalent biphasic) if necessary. 

2. Secondary ABCD survey 
A. Focus: more advanced assessments and 

treatments 
B. Airway: place airway device as soon as possible. 
C. Breathing: assess adequacy of airway device 

placement and performance; secure airway device; 
confirm effective oxygenation and ventilation. 

D. Circulation: establish IV access; administer drugs 
appropriate for rhythm and condition. 

E. Differential Diagnosis: search for and treat 
identified reversible causes. 
A. Potentially reversible causes include: hypoxia, 

hypovolemia, hyperkalemia, hypokalemia and 
metabolic disorders, hypothermia, tension 
pneumothorax, tamponade, toxic/therapeutic 
disturbances, and thromboembolic/mechanical 
obstruction. 

Ventricular Fibrillation and Pulseless 
Ventricular Tachycardia 

1. Primary ABCD 
2. Assess rhythm after 3 shocks; continue CPR for 

persistent or recurrent VF/VT. 
3. Secondary ABCD 
4. Epinephrine 1.0 mg IVP, repeat every 3-5 minutes, or 

vasopressin 40 units IV, single dose, 1 time only. 
5. Resume attempts to defibrillate, 360 J within 30-60 

seconds. 
6. Consider antiarrhythmics. 

A. Amiodarone 300 mg IVP or 
B. Lidocaine 1.5 mg/kg IVP, repeat every 3-5 minutes 

to a total loading dose of 3 mg/kg or 
C. Magnesium sulfate 1-2 grams IV (if Torsades de 

Pointes or suspected hypomagnesemic state or 
severe refractory VF) or 

D. Procainamide (if above ineffective) 30 mg/min to 
max total of 17 mg/kg. 

7. Defibrillate 360 J, 30-60 sec after each dose of 
medication. 

8. Repeat Amiodarone 150 mg IVP (if recurrent VF/VT), 
up to max cumulative dose of 2200 mg IV in 24 hours 

9. Consider bicarbonate 1 mEq/kg (if known preexisting 
bicarbonate responsive acidosis, overdose with tricyclic 
antidepressant, if intubated and continued long arrest 
interval, hypoxic lactic acidosis, or hypercarbic 
acidosis). 

Asystole 

1. Primary ABCD survey. 
2. Confirm asystole in two or more leads. If rhythm is 

unclear and possible ventricular fibrillation, defibrillate 
as for VF. 

3. Secondary ABCD survey. 
4. Consider possible causes: hypoxia, hyperkalemia, 

hypokalemia, hypothermia, preexisting acidosis, drug 
overdose and myocardial infarction. 

5. Consider transcutaneous cardiac pacing (if considered, 
perform immediately) 

6. Epinephrine 1.0 mg IVP, repeat every 3-5 minutes. 
7. Atropine 1.0 mg IV, repeat every 3-5 minutes up to total 

dose of 0.04 mg/kg. 
8. If asystole persists, consider withholding or ceasing 

resuscitative efforts. 
A. Before terminating resuscitative efforts consider 

quality of resuscitation, if atypical clinical features 
are present, or if support for cease-efforts protocols 
are in place. 



Pulseless Electrical Activity (PEA) 

1. Pulseless electrical activity: rhythm on monitor, 
without detectable pulse. 

2. Primary ABCD survey. 
3. Secondary ABCD survey. 
4. Consider possible causes: hypoxia, hypovolemia, 

hyper-/hypokalemia and metabolic disorders, 
hypothermia, hydrogen ion acidosis, tension 
pneumothorax, cardiac tamponade, toxic/therapeutic 
disturbances (such as tricyclics, digitalis, beta-blockers, 
calcium channel blockers), pulmonary embolism, and 
acute myocardial infarction. 

5. Epinephrine 1 mg IVP, repeat every 3 to 5 minutes. 
6. Atropine 1 mg IVP (if PEA rate less then 60 bpm), 

repeat every 3 to 5 minutes as needed, to a total does 
of 0.04 mg/kg. 

Bradycardia 

1. Slow (absolute bradycardia <60 bpm) or relatively slow 
(rate less than expected relative to underlying 
conditions or cause). 

2. Primary ABCD survey. 
3. Secondary ABCD survey. 
4. If unstable (considered unstable if chest pain, 

shortness of breath, decreased level of consciousness, 
hypotension, shock, pulmonary congestion, congested 
heart failure or acute MI are present) interventional 
sequence: 
A. Atropine 0.5-1.0 mg IVP repeated every 3-5 minutes 

up to 0.04 mg/kg (denervated transplanted hearts 
will not respond to atropine, go immediately to TCP, 
catecholamine infusion or both). 

B. Transcutaneous pacing (TCP) if available: if patient 
is symptomatic, do not delay TCP while awaiting IV 
access or atropine to take effect. 

C. Dopamine 5-20 mcg/kg/min. 
D. Epinephrine 2-10 mcg/min. 
E. Isoproterenol 2-10 mcg/min 

5. If stable 
A. And not in type II or type III AV heart block, observe. 
B. If in type II or type III AV heart block, prepare for 

transvenous pacer or use transcutaneous 
pacemaker until transvenous pacer is placed. 

Tachycardia Overview 

1. Assess and evaluate patient. Is patient stable or 
unstable? Are there serious signs and symptoms due 
to tachycardia? 
A. Consider unstable if chest pain, hypotension, CHF, 

myocardial infarction, ischemia, decreased level of 
consciousness, shock, dyspnea or pulmonary 
congestion are present. 

2. If unstable, prepare for immediate cardioversion. 
A. Establish rapid heart rate as cause of signs and 

symptoms. If ventricular rate is >150 bpm, prepare 
for immediate cardioversion. 

B. Rate-related signs and symptoms seldom occur at 
rates < 150 bpm.  May consider brief trial of 
medications based on specific arrhythmias. 
Immediate cardioversion is generally not needed if 
heart rate is <150 bpm. 

C. Have available: oxygen saturation monitor, suction 
device, IV line, intubation equipment. 

D. Premedicate whenever possible. 
E. Synchronized cardioversion 

1. Cardiovert with 100 J, 200 J, 300 J, 360 J. (PSVT 
and atrial flutter often respond to lower energy 
levels; start with 50 J). 

2. If delays in synchronization occur and clinical 
condition is critical, go immediately to 
unsynchronized shocks. 

3. May need to resynchronize after each 
cardioversion. 

3. If stable, treat according to arrhythmia. 
A. Atrial fibrillation/atrial flutter. 
B. Narrow-complex tachycardias. 
C. Stable wide-complex tachycardia: unknown type.

D. Stable monomorphic VT.

E. Torsades de Pointes (polymorphic VT).


Tachycardia: Atrial Fibrillation and Atrial 
Flutter 

1. Evaluation focus: clinical features 
A. Patient clinically unstable? 
B. Cardiac function impaired? 
C. Wolf-Parkinson-White (WPW) present? 
D. Duration <48 hours or >48 hours? 

2. Treatment focus: clinical evaluation 



A. Treat unstable patients urgently. 
B. Control heart rate. 
C. Convert the rhythm.

D. Provide anticoagulation.


3. Treatment of atrial fibrillation/atrial flutter 
A. Rate Control 

1. If AF >48 hours duration, use agents to convert 
rhythm with extreme caution in patients not 
receiving adequate anticoagulation because of 
possible embolic complications. 

2. Preserved cardiac function: use only one of the 
following agents: calcium channel blockers or 
beta-blockers. 

3. Impaired heart (EF<40% or CHF): use only one 
of the following agents: digoxin, diltiazem, or 
amiodarone. 

4. WPW with preserved heart function: DC 
cardioversion or use one of the following primary 
antiarrhythmic agents: amiodarone, flecainide, 
procainamide, or sotalol. 

5. WPW with impaired heart (EF <40% or CHF): 
DC cardioversion or amiodarone. 

B. Convert rhythm 
1. Preserved cardiac function with duration <48 

hours: consider cardioversion or any one of the 
following agents: amiodarone, ibutilide, 
flecainide, propafenone, or procainamide. 

2. Preserved cardiac function with duration >48 
hours 
A. No cardioversion.  Conversion of AF to 

NSR with drugs or shock may cause 
embolization of atrial thrombi unless patient 
has adequate anticoagulation.  Use 
antiarrhythmic agents with extreme caution. 

B. Delayed cardioversion: anticoagulation for 
3 weeks at proper levels before 
cardioverting, continue anticoagulation for 4 
weeks. 

C. Early cardioversion: begin IV heparin at 
once, TEE to exclude atrial clot, then 
cardioversion with 24 hours, continue 
anticoagulation for 4 weeks. 

3. Impaired heart (EF <40% or CHF) duration <48 
hours: consider DC cardioversion or 
amiodarone. 

4. Impaired heart (EF <40% or CHF) duration >48 
hours: anticoagulation (as described above) 
followed by DC cardioversion. 

5. WPW with preserved heart function: DC 
cardioversion or use one of the following primary 
antiarrhythmic agents: amiodarone, flecainide, 
procainamide, or sotalol. 

6. WPW with impaired heart (EF <40% or CHF): 
DC cardioversion or amiodarone. 

Narrow-Complex Supraventricular 
Tachycardia, Stable 

1. Attempt therapeutic diagnostic maneuver 
A. Vagal maneuvers (carotid sinus pressure is 

contraindicated in patients with carotid bruits; avoid 
ice water immersion in patients with ischemic heart 
disease). 

B. Adenosine 6 mg rapid IVP (over 1-3 seconds); may 
repeat with 12 mg rapid IVP in 1-2 minutes for a 
total of 30 mg. 

2. Junctional tachycardia 
A. Preserved heart function: no DC cardioversion, 

amiodarone, beta-blocker, or calcium channel 
blocker. 

B. Impaired heart (EF <40% or CHF): no DC 
cardioversion, amiodarone. 

3. Paroxysmal supraventricular tachycardia (PSVT) 
A. Preserved heart function (priority order): AV nodal 

blockade (beta-blocker, calcium channel blocker, 
digoxin), DC cardioversion, antiarrhythmic agents 
(consider procainamide, amiodarone, or sotalol). 

B. Impaired heart (EF <40% or CHF) (priority order): no 
DC cardioversion, digoxin, amiodarone, diltiazem. 

4. Ectopic multifocal atrial tachycardia 
A. Preserved heart function: no DC cardioversion, 

calcium channel blocker, beta-blocker, amiodarone. 
B. Impaired heart (EF <40% or CHF): no DC 

cardioversion, amiodarone, diltiazem. 

Stable Ventricular Tachycardia 

1. Determine if monomorphic or polymorphic.  May go 
directly to cardioversion. 

2. Monomorphic Ventricular Tachycardia 
A. Preserved cardiac function: procainamide or sotalol; 

may consider amiodarone or lidocaine. 
B. Impaired heart (EF <40% or CHF): amiodarone (150 

mg IV over 10 minutes) or lidocaine (0.5 to 0.75 



mg/kg IVP), followed by synchronized cardioversion. 
3. Polymorphic Ventricular Tachycardia 

A. Normal baseline QT interval (preserved cardiac 
function): treat ischemia and/or correct electrolytes; 
consider one of the following medications: beta­
blockers, lidocaine, amiodarone, procainamide, or 
sotalol. 

B. Normal baseline QT interval (Impaired heart): 
amiodarone (150 mg IV over 10 minutes) or 
lidocaine (0.5 to 0.75 mg/kg IVP), followed by 
synchronized cardioversion. 

C. Long baseline QT interval (suggests torsades de 
pointes): correct abnormal electrolytes; consider one 
of the following medications: magnesium, overdrive 
pacing, isoproterenol, phenytoin, or lidocaine. 

Pediatric Bradycardia 

1. Assess and support ABCs as needed, provide 
oxygen, attach monitor/defibrillator. 

2. If unstable bradycardia (poor perfusion, hypotension, 
respiratory difficulty, altered consciousness): 
A. Perform chest compression if despite oxygenation 

and ventilation heart rate <60 bpm in infant or child 
and poor systemic perfusion. 

B. Epinephrine: 0.01 mg/kg IV/IO (0.1 mg/kg ET); may 
repeat every 3-5 minutes at the same dose; 
consider alternative medications: epinephrine or 
dopamine infusions. 

C. Atropine: 0.02 mg/kg (min dose 0.1 mg); may repeat 
once; consider first for bradycardia due to suspected 
increased vagal tone or primary AV block. 

D. Consider cardiac pacing. 
E. Identify and treat possible causes: hypoxemia, 

hypothermia, head injury, heart block, heart 
transplant, toxins/poisons/drugs. 

3. If stable bradycardia: observe, support ABC’s. 

Pediatric Pulseless Electrical Activity 

1. Assess rhythm 
A. Ventricular fibrillation/pulseless ventricular 

tachycardia 
1. Attempt defibrillation: up to 3 times if needed; 

initially 2 J/kg, then 2-4 J/kg, then 4 J/kg. 
2. Epinephrine: 0.01 mg/kg IV/IO (0.1 mg/kg ET); 

may repeat every 3-5 minutes; consider higher 
doses for second and subsequent doses. 

3. Attempt defibrillation with 4 J/kg within 30-60 
seconds after each medication (pattern: CPR­
drug-shock). 

4. Antiarrhythmic 
A. Amiodarone: 5 mg/kg bolus IV/IO or 
B. Lidocaine: 1 mg/kg bolus IV/IO or 
C. Magnesium: 25 to 50 mg/kg IV/IO for 

torsades de pointes or hypomagnesemia 
(maximum 2 gm). 

5. Attempt defibrillation with 4 J/kg within 30-60 
seconds after each medication (pattern: CPR­
drug-shock). 

B. Pulseless electrical activity or asystole (not 
VF/VT) 
1. Epinephrine: 0.01 mg/kg IV/IO (0.1 mg/kg ET); 

may repeat every 3-5 minutes; consider higher 
doses for second and subsequent doses 

2. During CPR 
A. Attempt/verify tracheal intubation and vascular 

access; check electrode position and contact. 
B. Identify and treat possible causes: hypoxemia, 

hypovolemia, hypothermia, hyper/hypokalemia, 
cardiac tamponade, tension pneumothorax, 
toxins/poisons/drugs, and thromboembolism. 

C. Consider alternate medications: vasopressors, 
buffers, antiarrhythmics. 

Pediatric Tachycardia with Poor 
Perfusion 

1. Assess patient, support ABCs, provide oxygen and 
ventilation as needed, confirm continuous 
monitor/pacer attached, evaluate EKG and QRS 
duration. 

2. QRS normal for age (approximately <0.08 seconds). 
A. Probable sinus tachycardia: history compatible, P 

waves present/normal, HR often varies with activity, 
variable RR with constant PR, infant HR usually 
<220 bpm, children HR usually <180 bpm. 

B. Probable supraventricular tachycardia: history 
incompatible, P waves absent/abnormal, HR not 
variable with activity, abrupt rate changes, infant HR 
usually >220 bpm, children HR usually >180 bpm. 

C. Consider vagal maneuvers.

D. Immediate cardioversion with 0.5 -1.0 J/kg (may




increase to 2 J/kg) or 
E. Immediate adenosine (if IV access available): 0.1 

mg/kg IV/IO, maximum first dose 6 mg, may double 
and repeat dose once. 

F. Consider alternative medications 
1. Amiodarone: 5 mg/kg IV over 20-60 minutes or 
2. Procainamide: 15 mg/kg IV over 30-60 minutes. 

G. Identify and treat possible causes: hypoxemia, 
hypovolemia, hypothermia, hyper/hypokalemia, 
cardiac tamponade, tension pneumothorax, 
toxins/poisons/drugs, thromboembolism, and pain. 

3. QRS duration wide for age (approximately >0.08 
seconds) 
A. Probable ventricular tachycardia: immediate 

cardioversion 0.5-1.0 J/kg. 
B. Consider alternative medications 

1. Amiodarone: 5 mg/kg IV over 20-60 minutes or 
2. Procainamide: 15 mg/kg IV over 30-60 minutes 

or 
3. Lidocaine: 1 mg/kg IV bolus. 

Pediatric Tachycardia with Adequate 
Perfusion 

1. Assess patient, support ABCs, provide oxygen and 
ventilation as needed, confirm continuous 
monitor/pacer attached, evaluate EKG and QRS 
duration. 

2. QRS normal for age (approximately <0.08 seconds). 
A. Probable sinus tachycardia:  P waves 

present/normal, HR often varies with activity, 
variable RR with constant PR, infant HR usually 
<220 bpm, children HR usually <180 bpm. 

B. Probable supraventricular tachycardia: P waves 
absent/abnormal, HR does not vary with activity, 
abrupt rate changes, infant HR usually >220 bpm, 
children HR usually >180 bpm. 

C. Consider vagal maneuvers.

D. Establish IV access.

E. Adenosine: 0.1 mg/kg IV/IO, maximum first dose 6


mg, may double and repeat dose once. 
F. Consult pediatric cardiologist. 
G. Attempt cardioversion: 0.5-1.0 J/kg (may increase to 

2 J/kg). 
3. QRS duration wide for age (approximately >0.08 

seconds) 
A. Probable ventricular tachycardia: uncommon in 

most children; seen in congenital heart disease, 
cardiomyopathy, myocarditis 

B. Immediate cardioversion with 0.5-1.0 J/kg (may 
increase to 2 J/kg). 

C. Consider alternative medications 
1. Amiodarone: 5 mg/kg IV over 20-60 minutes or 
2. Procainamide: 15 mg/kg IV over 30-60 minutes 

or 
3. Lidocaine: 1 mg/kg IV bolus. 

4. Identify and treat possible causes: hypoxemia, 
hypovolemia, hypothermia, hyper/hypokalemia, cardiac 
t a m p o n a d e ,  t e n s i o n  p n e u m o t h o r a x , 
toxins/poisons/drugs, thromboembolism, and pain. 

Newborn Resuscitation 

1. Normal term neonatal vital signs (first 12 hours of 
life) 
A. Heart rate (awake): 100-180 bpm; respiratory rate: 

30-60/min; systolic blood pressure: 39-59 mmHg; 
diastolic blood pressure: 16-36 mmHg. 

2. Ventilation management 
A. Positive-pressure ventilation should be started for 

apnea, central cyanosis, and heart rates below 100 
beats/min. Ventilate at 40-60 breaths/min (when 
performed without compression) with an initial 
pressure of 30-40 cm H2O to overcome surface 
tension and open the alveoli.  Subsequent breaths 
should have inspiratory pressures of 15-30 cm H2O 
and tidal volumes of 6-8 mL/kg. 

B. Assisted ventilation should be continued until 
spontaneous respirations are present and the heart 
rate is greater than 100 beats/min. 

3. Chest compression 
A. Chest compressions should be started (1) if the 

heart rate is absent or (2) if the heart rate remains 
<60 bpm after 30 seconds of adequate assisted 
ventilation. 

B. The sternum is depressed 0.5-0.75 inch at a rate of 
120 beats/min. The compression-ventilation ratio in 
neonates is 3:1 (intubated) and 5:1 (not intubated). 

4. Vascular Access 
A. The umbilical vein, the largest and thinnest of the 

three umbilical vessels, can be cannulated with a 
3.5-5.0 F umbilical catheter. The tip of the catheter 
should be just below skin level and allow free 
backflow of blood. 



5. Apgar Scores 
A. The Apgar scoring system enables rapid evaluation 

of a newborn’s condition at specific intervals after 
birth (1 and 5 minutes of age). 

B. Apgar score at 1 minute correlates best with 
intrauterine conditions, the 5- and 10-minute Apgar 
scores correlate best with neonatal outcome. 

C. A normal Apgar score is 8-10.  With scores of 5-7 
(mildly asphyxiated) supplemental oxygen and 
stimulation are normally sufficient. Scores of 3-4 
(moderately asphyxiated) typically require temporary 
assisted positive-pressure ventilation with mask and 
bag. Scores of 0-2 (severely depressed) mandates 
the immediate initiation of CPR and intubation. 

Apgar Scores 

Score 0 1 3 

Heart Rate 
(BPM) 

Absent <100 >100 

Respirations Absent Slow, regular Good, crying 

Muscle Tone Limp Flexion of 
extremities 

Active motion 

Reflex 
Irritability 

No response Grimace Cough, 
sneeze 

Color Blue/pale Extremities 
pink 

Completely 
pink 

Drugs that may be Given Endotracheally 
(LANE) 

1. Lidocaine, atropine, naloxone, and epinephrine. 
2. Drugs administered via the endotracheal route should 

be diluted to a volume of 3-5 mL of normal saline or 
followed by a 3-5 mL normal saline flush, followed by 
several positive-pressure ventilations. 

Summary of Basic Life Support Techniques 

Infant (<12 
mo) 

Child (1-8 
yrs) 

Adult 

Breathing 
Rate 

20 
breaths/min 

20 
breaths/min 

10-12 
breaths/min 

Pulse Check Brachial or 
Femoral 

Carotid Carotid 

Compression 
Depth 

0.5-1 inches 1-1.5 inches 1.5-2 inches 

Compression 
Rate 

>100/min 100/min 100/min 

Compression 
Method 

2-3 fingers Heel of one 
hand 

Hands 
interlaced 

Compressio 
n-Ventilation 
Ratio 

5:1 (3:1 for 
intubated 
newborn 

5:1 15:2 (5:1 with 
protected 
airway) 

Foreign Body 
Obstruction 

Back blows 
with chest 
thrust 

Heimlich 
maneuver 

Heimlich 
maneuver 



Pediatric Emergency Drugs and Defibrillation 

Drug Dose Remarks 

Adenosine 0.1-0.2 mg/kg; 
subsequent doses 
doubled 

Give rapid IV bolus; max 
single dose 12 mg 

Amiodarone 5 mg/kg Max dose: 15 mg/kg/ per 
day 

Atropine 0.01-0.02 mg/kg 
Min dose: 0.1 mg 

Max single dose: 0.5 mg 
in child, 1.0 mg in 
adolescent 

Bretylium 5 mg/kg (may be 
increased to 10 
mg/kg) 

Give rapid IV 
Loading dose 

Calcium 
Chloride 10% 

0.2-0.25 mL/kg or 
20 mg/kg per dose 

Infuse slowly 

Dopamine 2-20 mcg/kg/min Titrate to desired effect 

Dobutamine 2-20 mcg/kg/min Titrate to desired effect 

Epinephrine First dose: IV/IO: 
0.01 mg/kg; ET: 0.1 
mg/kg 
Subsequent doses: 
0.1-0.2 mg/kg IV/IO; 
ET 0.1 mg/kg 

Epinephrine infusion: 
0.05-1.0 mcg/kg/min 
titrate to desired effect 

Bolus: 1-2 mcg/kg IV 

Glucose 
(D25%) 

0.5-1.0 g/kg IV/IO Max conc of 25% in 
peripheral vein 

Lidocaine 1 mg/kg per dose Infuse 20-50 mcg/kg/min 

Magnesium 25-50 mg/kg Max dose: 2 gms 

Naloxone 0.1 mg/kg up to 5 
years or 20 kg 

Children over 5 years or 
20 kg may be given 2 mg 

Procainamide 15 mg/kg over 30­
60 min 

Prostaglandin 
E1 

0.05-0.1 
mcg/kg/min 

Titrate to desired effect 

Sodium 
Bicarbonate 

1 mEq/kg per dose 
or 0.3 x kg x base 
deficit 

Infuse slowly; monitor for 
apnea, hypotension, 
hypoglycemia 

Valium 0.1-0.25 mg/kg 

Defibrillation 2-4 J/kg 

Cardioversion 0.25-1.0 /kg 





Preoperative Evaluation 

Anesthesia Preoperative Evaluation 

1. The overall goal of the preoperative evaluation is to 
reduce perioperative morbidity and mortality and 
alleviate patient anxiety. 

2. Anesthesia preoperative history and physical 
A. Note the date and time of the interview, the planned 

procedure, and a description of any extraordinary 
circumstances regarding the anesthesia. 

B. Current medications and allergies: history of 
steroids, chemotherapy and herb and dietary 
supplements (see tables). 

C. Cigarette, alcohol, and illicit drug history, including 
most recent use. 

D. Anesthetic history, including specific details of any 
problems. 

E. Prior surgical procedures and hospitalizations. 
F. Family history, especially anesthetic problems. Birth 

and development history (pediatric cases). 
G. Obstetrical history: last menstrual period (females). 
H. Medical history; evaluation, current treatment, and 

degree of control. 
I.	 Review of systems, including general, cardiac, 

pulmonary, neurologic, liver, renal, gastrointestinal, 
endocrine, hematologic, psychiatric. 

J. History of airway problems (difficult intubation or 
airway disease, symptoms of temporomandibular 
joint disease, loose teeth, etc). 

K. Last oral intake. 
L. Physical exam, including airway evaluation (see 

below), current vital signs, height and body weight, 
baseline mental status, evaluation of heart and 
lungs, vascular access. 

M. Overall impression of the complexity of the patient’s 
medical condition, with assignment of ASA Physical 
Status Class (see below). 

N. Anesthetic plan (general anesthesia, regional, 
spinal, MAC). The anesthetic plan is based on the 
patient's medical status, the planned operation, and 
the patient’s wishes. 

O. Documentation that risks and benefits were 
explained to the patient. 

3. Preoperative laboratory evaluation 
A. Hemoglobin: menstruating females, children less 

than 6 months or with suspected sickle cell disease, 
history of anemia, blood dyscrasia or malignancy, 
congenital heart disease, chronic disease states, 
age greater than 50 years (65 years for males), 
patients likely to experience large blood loss. 

B. WBC count: suspected infection or 
immunosuppression. 

C. Platelet count: history of abnormal bleeding or 
bruising, liver disease, blood dyscrasias, 
chemotherapy, hypersplenism. 

D. Coagulation studies: history of abnormal bleeding, 
anticoagulant drug therapy, liver disease, 
malabsorption, poor nutrition, vascular procedure. 

E. Electrolytes, blood glucose, BUN/creatinine: 
renal disease, adrenal or thyroid disorders, diabetes 
mellitus, diuretic therapy, chemotherapy. 

F. Liver function tests: patients with liver disease, 
history of or exposure to hepatitis, history of alcohol 
or drug abuse, drug therapy with agents that may 
affect liver function. 

G. Pregnancy test: patients for whom pregnancy 
might complicate the surgery, patients of uncertain 
status by history and/or examination. 

H. Electrocardiogram: age 50 or older, hypertension, 
current or past significant cardiac disease or 
circulatory disease, diabetes mellitus in a person 
age 40 or older.  An EKG showing normal results 
that was performed within 6 months of surgery can 
be used if there has been no intervening clinical 
event. 

I. Chest x-ray: asthma or chronic obstructive 
pulmonary disease with change of symptoms or 
acute episode within the past 6 months, 
cardiothoracic procedures. 

J. Urinalysis: genito-urologic procedures; surgeon 
may request to rule out infection before certain 
surgical procedures. 

K. Cervical spine flexion/extension x-rays: patients 
with rheumatoid arthritis or Down’s syndrome. 
Routine screening in asymptomatic patients is 
generally not required. 

L. Preoperative pulmonary function tests (PFTs) 
1. There is no evidence to suggest that pulmonary 

function tests are useful for purposes of risk 
assessment or modification in patients with 
cigarette smoking or adequately treated 
brochospastic disease. 

2. Candidates for preoperative PFTs 
A. Patients considered for pneumonectomy. 



B. Patients with moderate to severe pulmonary 
disease scheduled for major abdominal or 
thoracic surgery. 

C. Patients with dyspnea at rest.

D. Patients with chest wall and spinal deformities.

E. Morbidity obese patients.

F. Patients with airway obstructive lesions.


4. Pediatric preoperative evaluation: see section on 
pediatric anesthesia. 

Airway Evaluation 

1. Preoperative evaluation: assessed by historical 
interview (i.e., history of difficult intubation, sleep 
apnea) and physical examination and occasionally with 
radiographs, PFTs, and direct fiber-optic examination. 
The physical exam is the most important method of 
detecting and anticipating airway difficulties. 

2. Physical exam 
A. Mouth 

1. Opening: note symmetry and extent of opening 
(3 finger breadths optimal). 

2. Dentition: ascertain the presence of loose, 
cracked, or missing teeth; dental prostheses; and 
co-existing dental abnormalities. 

3. Macroglossia: will increase difficultly of 
intubation. 

B. Neck/Chin 
1. Anterior mandibular space (thyromental 

distance): the distance between the hyoid bone 
and the inside of the mentum (mental 
prominence) or between the notch of the thyroid 
cartilage to the mentum. An inadequate 
mandibular space is associated with a hyomental 
distance of <3 cm or a thyromental distance of <6 
cm. 

2. Cervical spine mobility (atlanto-occipital joint 
extension): 35 degrees of extension is normal; 
limited neck extension (<30 degrees associated 
with increased difficulty of intubation. 

3. Evaluate for presence of a healed or patent 
tracheostomy stoma;, prior surgeries or 
pathology of the head and neck (laryngeal 
cancer); presence of a hoarse voice or stridor. 

3. Airway classification 
A. Mallampati classification (relates tongue size vs 

pharyngeal size) 
1. Class 1: able to visualize the soft palate, fauces, 

uvula, anterior and posterior tonsillar pillars. 
2. Class 2: able to visualize the soft palate, fauces, 

and uvula. The anterior and posterior tonsillar 
pillars are hidden by the tongue. 

3. Class 3: only the soft palate and base of uvula 
are visible. 

4. Class 4: only the soft palate can be seen (no 
uvula seen). 

B. Laryngoscopic view grades 
1. Grade 1: full view of the entire glottic opening. 
2. Grade 2: posterior portion of the glottic opening 

is visible. 
3. Grade 3: only the epiglottis is visible. 
4. Grade 4: only soft palate is visible. 

4. Predictors of difficult intubation 
A. Anatomic variations: micrognathia, prognathism, 

large tongue, arched palate, short neck, prominent 
upper incisors, buckteeth, decreased jaw 
movement, receding mandible or anterior larynx, 
short stout neck. 

B. Medical conditions associated with difficult 
intubations 
1. Arthritis: patients with arthritis may have a 

decreased range of neck mobility. Rheumatoid 
arthritis patients have an increased risk of 
atlantoaxial subluxation. 

2. Tumors: may obstruct the airway or cause 
extrinsic compression and tracheal deviation. 

3. Infections: of any oral structure may obstruct the 
airway. 

4. Trauma: patients are at increased risk for 
cervical spine injuries, basilar skull fractures, 
intracranial injuries, and facial bone fractures. 

5.	 Down’s Syndrome: patients may have 
macroglossia, a narrowed cricoid cartilage, and 
a greater frequency of postoperative airway 
obstruction/croup; risk of subluxation of the 
atlanto-occipital joint. 

6. Scleroderma: may result in decreased range of 
motion of the temporomandibular joint and 
narrowing of the oral aperture. 

7. Obesity: massive amount of soft tissue about the 
head and upper trunk can impair mandibular and 
cervical mobility, increased incidence of sleep 
apnea. 







Common Premedications 

Agent Route Adult 
(mg) 

Peds 
(mg/kg) 

Onset 
(min) 

Pentobarbital 
Pentobarbital 
Pentobarbital 
Methohexital 
Methohexital 

PO 
PR 
IM 
IM 
PR 

150-200 
150-200 

2-4 
3 
2-6 
5-10 
20-35 

10-30 
15-60 
10-15 
5-20 
5-20 

Ketamine 
Ketamine 
Ketamine 
Ketamine 

IV 
IM 
IN 
PO 

0.25-1 
mg/kg 
2-3 mg/kg 

0.25-1 
2-3 
5-6 
6-10 

1-2 
5-10 
5-10 
10 

Fentanyl 
Fentanyl 
Sufentanil 
Morphine 
Meperidine 

IV 
OFTC 
IN 
IM 
IM 

12.5-100 

5-15 
25-100 

0.01-0.02 
0.015-0.02 
0.0015­
0.003 
0.05-0.02 
1-1.5 

1-3 
5-15 
5 

Diazepam 
Flurazepam 
Midazolam 
Midazolam 
Midazolam 
Midazolam 
Midazolam 
Lorazepam 
Lorazepam 
Triazolam 

PO 
PO 
IV 
IM 
IN 
PO 
PR 
PO 
IV 
PO 

2-10 
15-30 
1-5 
2.5-5 

1-4 
0.02-0.05 
0.125­
0.25 

0.1-0.3 

0.05 
0.1-0.2 
0.1-0.3 
0.4-1.0 
0.25-1.0 
0.05 
0.02-0.05 

20-30 

2-3 
5 
10 
5-7 
20-30 
3-7 
15-30 

Chloral 
Hydrate 

PO, 
PR 

25-50 20-30 

Benadryl 
Benadryl 
Phenergan 
Vistaril 

PO 
IV 
IM 
IM 

25-75 
10-50 
12.5-50 
25-100 

0.25-1.0 
0.5-1.0 

15-20 
15-30 

Clonidine PO 0.3-0.4 0.004 30-60 

Dexamethason 
e 
Droperidol 
Granisetron 
Ondansetron 

IV 
IV 
IV 
IV 

0.625­
1.25 
4 

0.150 
0.05-0.075 
0.04 
0.1 

3-10 

Atropine 
Scopolamine 
Glycopyrrolate 

IM, IV 
IM, IV 
IM, IV 

0.3-0.6 
0.3-0.6 
0.2-0.3 

0.01-0.02 
0.01-0.02 
0.01 

IM: Intramuscular; IV: Intravascular; PO: Oral; IN: Intranasal; 
OFTC: Oral Fentanyl Transmucosal Citrate 

Aspiration Pneumonia Prophylaxis 

Drug Route Adult Peds Onset 
(mg) (mg/kg) (min) 

Cimetidine PO 300-800 5-10 60-120 
(Tagamet) IV 300 5-10 45-60 

Ranitidine PO 150-300 30-60 
(Zantac) IV 50 0.25-1.0 

Famotidine PO 20-40 60-120 
(Pepcid) IV 20 0.15 

Nizatidine PO 150-300 30-60 
(Axid) 

Bicitra PO 15-30 0.4 mL/kg 5-10 

Metocloprami 30-60 
de (Reglan) 1-3 

Omeprazole 0.3-0.7 30-60 
(Prilosec) 

Lansoprazole PO 15-30 
(Prevacid) 

PO 10-15 
IV 10 

PO 20 

0.15 



Chemotherapy Agents 

Agent Adverse Effects 

5-
Fluorouracil/ARA 
C 

Hemorrhage enteritis, diarrhea, 
myelosuppression 

Adriamycin Cardiac toxicity; risk factors include total 
cumulative dose over 550 mg/m2 , 
concomitant cyclophosphamide therapy, 
prior history of heart disease, age over 65 
years 

Bleomycin Pulmonary toxicity; risk factors include 
total cumulative dose over 200 mg, 
concomitant thoracic radiation therapy, 
>65 yrs 

Cisplatin Renal toxicity, neurotoxicity 

Cyclophosphami 
de 

Myelosuppression, hemorrhagic cystitis, 
water retention, pulmonary fibrosis, 
plasma cholinesterase inhibition 

Growth factors Pulmonary edema, pericardial and pleural 
effusions 

Methotrexate Renal tubular injury 

Mitomycin C Pulmonary toxicity 

Nitrogen Mustard Myelosuppression, local tissue damage 

Nitrosoureas Myelosuppression, renal pulmonary 
toxicity 

Taxol Hypersensitivity reaction, 
myelosuppression, cardiac toxicity, 
peripheral neuropathy 

Vinblastine Myelosuppression 

Vincristine Neurotoxicity, dilutional hyponatremia 



Commonly Used Herbs/Dietary Supplements 

Herb Adverse Effects Anesthetic 
Recommendations 

Echinace 
a 

Tachyphylaxis; 
potential 
hepatotoxicity; 
interference with 
immune suppressive 
therapy 

May potentiate barbiturate 
toxicity; decreased 
effectiveness of 
corticosteriods; discontinue 
as far in advance as 
possible 

Ephedra 
(Ma 
Huang) 

Hypertension; 
tachycardia; 
cardiomyopathy; 
cerebrovascular 
accident; cardiac 
arrhythmias 

May interact with volatile 
anesthetic agents to cause 
fatal cardiac dysrhythmias; 
profound intraoperative 
hypotension; avoid 
monoamine oxidase 
inhibitors; discontinue at 
least 24 hours 

Feverfew Aphthous ulcers; 
gastrointestinal 
irritability; headache 

Increased risk of 
intraoperative 
hemodynamic instability; 
inhibits platelets 

Garlic 
(ajo) 

Halitosis; 
prolongation of 
bleeding time; 
hypotension 

Discontinue at least 7 days 
prior to surgery 

Ginger Prolongation of 
bleeding time 

Inhibits thromboxane 
synthetase 

Ginkgo 
Biloba 

Inhibition of platelet 
activating factor 

Increased intraoperative­
postoperative bleeding 
tendencies; discontinue at 
least 36 hours prior to 
surgery 

Ginseng Hypertension; 
insomnia; headache; 
vomiting; epistaxis; 
prolonged bleeding 
time; hypoglycemia 

Increased risk of 
intraoperative 
hemodynamic instability; 
discontinue at least 7 days 
prior to surgery 

Kava 
Kava 

Characteristic 
ichthyosiform 
dermopathy 

May potentiate sedatives; 
discontinue 24 hours prior 
to surgery 

St. 
John’s 
Wort 

Dry mouth; 
dizziness; 
constipation; nausea; 
increases drug 
metabolism by 
induction of 
cytochrome P450 

Avoid pseudoephedrine, 
MAOIs, and SSRIs; 
discontinue at least 5 days 
prior to surgery 

Valerian GABA-mediated 
hypnotic effects may 
decrease MAC 

Taper dose weeks before 
surgery; treat withdrawal 
with benzodiazepines 















Valvular Heart Disease 

Disea 
se 

Heart 
Rate Rhyth 

m 
Prelo 
ad 

After-
load Contract 

ility 

Blood 
Press 
ure 

Aortic 
Steno 
sis 

norma 
l, 
avoid 
tachy 

sinus 
is 
essent 
ial 

increa 
se or 
maint 
ain 

maint 
ain 

maintain maintai 
n 

Aortic 
Regur 
g­
itation 

norma 
l or 
slight 
increa 
se 

sinus maint 
ain or 
increa 
se 

reduc 
e 

maintain 
or 
increase 

maintai 
n 

Mitral 
Steno 
sis 

norma 
l. 
avoid 
tachy 

sinus; 
AF 
digitali 
ze 

maint 
ain or 
increa 
se 

maint 
ain 
avoid 
increa 
se 

maintain avoid 
hypo­
tension 

Mitral 
Regur 
g­
itation 

norma 
l or 
increa 
se 

usuall 
y AF, 
digitali 
ze 

maint 
ain 

reduc 
e 

maintain 
or 
increase 

maintai 
n 

Ische 
mic 
Heart 
Dz 

slow 
rate 

sinus maint 
ain 

reduc 
e 

maintain 
or 
decrease 

normal 
at rest 

IHSS norma 
l or 
slight 
decre 
ase 

sinus, 
consid 
er 
pacing 

maint 
ain or 
increa 
se 

maint 
ain or 
slight 
increa 
se 

maintain 
or 
decrease 

maintai 
n 







Endocrine Disease 

Diabetes Mellitus 

1. Acute complications: diabetic ketoacidosis; 
hyperglycemic, hyperosmolar, nonketotic state; 
hyperglycemia; hypoglycemia 

2. Chronic complications: autonomic neuropathy; 
macrovascular disease (coronary, cerebrovascular, 
peripheral vascular); microvascular disease 
(nephropathy, retinopathy); stiff joint syndrome, 
neuropathy, and increased susceptibility to infection. 

3. Evidence of autonomic neuropathy: impotence, 
hypertension, neurogenic bladder, lack of sweating, 
orthostatic hypotension, resting tachycardia, absent 
variation in heart rate with deep breathing, painless 
myocardial ischemia, gastroparesis (vomiting, diarrhea, 
abdominal distention), asymptomatic hypoglycemia, 
prolonged QT interval, and sudden death syndrome. 

4. Management of anesthesia 
A. General information 

1. One can estimate the soluble (regular) insulin 
requirement by taking the daily dose of lente units 
and multiplying by 1.5. This gives the units of 
regular insulin required per day. 

2. One unit of insulin (IV) will lower the blood sugar 
by 25-30 mg/dL in a 70 kg person. Ten grams of 
dextrose will raise the blood sugar by 30-40 
mg/dL in an average 70 kg person. 

3. One in four insulin dependent diabetics may have 
“stiff joint syndrome” and may be difficult to 
intubate. 

4. Diabetics may have gastroparesis as a result of 
autonomic neuropathy. PONV is best treated with 
metoclopramide 10 mg IV. 

5. In obstetrics, the insulin requirements may drop 
after delivery. 

6. Lactate is converted to glucose in the liver. 
Lactated Ringers may cause a blood glucose 
elevation. 

7. Surgical procedures ideally should be first case. 
8. Because of unreliable subcutaneous absorption, 

IV insulin is the preferred method of dosing during 
surgery. 

9. Patients who require NPH or protamine. zinc 
insulin are at greater risk for allergic reaction to 
protamine sulfate. 

B. Preoperative management 
1. Signs and symptoms of myocardial dysfunction, 

cerebral ischemia, hypertension, and renal 
disease should be evaluated preoperatively. 

2. Hyperglycemia, ketoacidosis, and electrolyte 
disturbances should be corrected before elective 
surgery. 

3. Glucose/insulin management should maintain 
glucose between 120-180 mg/dl (see below for 
additional information). 

4. Metoclopramide and antacid regimens should be 
considered. 

C. Intraoperative management 
1. Patients taking an oral (hypoglycemia) agent 

A. Sulfonylurea agents should be withheld within 
24 hours of surgery.  If taken within 12 hrs, IV 
glucose supplementation should be started. 
Other agents can be given until the patient is 
NPO. 

B. Glucose should be checked before and after 
the procedure. 

2. Insulin-treated type 2 diabetics (NIDDM) 
A. Patients with well controlled NIDDM 

undergoing a brief procedure may not require 
any adjustment in insulin regimen. For major 
surgery consider giving half their total normal 
morning insulin dose as intermediate or long­
acting insulin.  Regular or rapid-onset insulin 
should be withheld. Consider starting patient 
on a g lucose-conta in ing in fus ion 
preoperatively. 

B. Blood glucose should be checked before, 
during, and after surgery. 

3. Insulin-treated type 1 diabetics (IDDM) 
A. Patients must receive exogenous insulin to 

prevent ketoacidosis. 
B. Insulin can be given by sliding scale or 

continuous infusion. 
1. Regular insulin: 50 U/250 cc NS = 0.2 

units/cc (flush IV tubing before starting). 
2. Insulin rate in U/hr = blood glucose/150 

(use 100 as denominator if patient is on 
steroids, or is markedly obese, or infected). 
Alternative dosing. 0.1 units/kg/hr. 

3. An  IV  of  D5W (1-1.5 ml/kg/hr) should be 
started prior to insulin. 

4. Adjust insulin infusion as needed to keep 
glucose levels between 120-180 mg/dL. 



4. Postoperative management 
A. Monitoring of blood glucose must continue 

postoperatively. 

Oral Hypoglycemia Agents 

Drug Onset 
(hrs) 

Peak 
(hrs) 

Duration 
(hrs) 

Sulfonylurea 
Tolbutamide 
Glipizide 
Glipizide XL 
Acetoheximide 
Tolazamide 
Glyburide 
Chlorpropamide 

0.5-1 
0.25-0.5 
1-4 
1-2 
4-6 
0.25-1 
1-2 

1-3 
1-2 
6-12 
8-10 
4-6 
1-3 
3-6 

6-24 
12-24 
24-48 
12-24 
10-24 
12-24 
24 

Thiazolidinedione 
Pioglitazone 1 24 

Biguanide 
Glucophage 1 8-12 

Meglitinide 
Repaglinide 0.25 6-7 

D-Phenylalanine 
Derivative 

Netaglinide 
0.25 3-4 

Insulin Agents 

Drug 

Short-Acting 
Lispro 
Regular 
Actrapid 
Velosulin 
Semilente 
Semitard 

Intermediate-
Acting 

Lente 
Lentard 
NPH 

Long-Acting 
Ultralente 
Ultratard 
PZI 
Glargine 

Onset Peak 
(hrs) (hrs) 

5-15 min 
0.5-1 
0.25-0.5 
0.25-0.5 
0.5-1 
0.5-1 

1-2.5 
1-2.5 
1-1.5 

4-8 
4-8 
4-8 
1-2 

Duration 
(hrs) 

4-5 
5-7 
5-7 
5-7 
18-24 
12-16 

8-12 
8-12 
4-12 

18-24 
18-24 
18-24 

16-18 
12-18 
14-24 
(none) 

36 
36 
36 
24 

1 
2-3 
1-3 
1-3 
4-7 
4-6 

Pheochromocytoma (catecholamine excess) 

1. Definition: catechol-secreting tumors usually located in 
an adrenal gland. Most pheochromocytomas produce 
both norepinephrine and epinephrine. Endogenous 
catecholamine levels should return to normal levels 
within 1-3 days after successful removal of the tumor. 
Overall mortality: 0-6%. 

2. Clinical manifestations 
A. Cardinal manifestations: hypertension, paroxysmal 

headaches, palpitations and diaphoresis. 
B. Other manifestations include tachycardia, flushing, 

anxiety, tremor, hyperglycemia, polycythemia, 
cardiomyopathy, intracerebral hemorrhage, 
decreased intravascular fluid volume, and weight 
loss. 

C. Unexpected intraoperative hypertension and 
tachycardia maybe first indication of undiagnosed 
pheochromocytoma. 

D. Diagnosis is confirmed by abnormally high levels of 
catecholamines or catechol metabolites in urine. 
Assay of 24-hour urinary metanephrine is the most 
reliable indicator of excess catecholamine secretion. 

3. Preoperative evaluations 
A. Prazosin or phenoxybenzamine may be used to 

produce preoperative alpha-adrenergic blockade. 
Ten to 14 days are usually required for adequate 
alpha-receptor blockade. Beta blockade is instituted 
after the onset of adequate alpha blockade if 
dysrhythmias or tachycardia persists. A drop in 
hematocrit is seen with the expansion of 
intravascular volume. 

B. Preoperative goals: blood pressure below 160/95, 
no ST-T wave changes, restore intravascular fluid 
volume, and <1 PVC per 5 minutes. 

4. Anesthetic considerations 
A. Overall goal is to avoid sympathetic hyperactivity. 

Critical times are during tracheal intubation, during 
manipulation of the tumor, and following ligation of 
the venous drainage of the tumor. 



B. Hypertension can be treated with phentolamine, 
nitroprusside, or nicardipine. 

C. Drugs to avoid 
1. Histamine releasers: morphine, curare, 

atracurium. 
2. Vagolytics and sympathomimetics: atropine, 

pancuronium, gallamine, succinylcholine. 
3. Myocardial sensitizers: halothane. 
4. Indirect catechol stimulators: droperidol, 

ephedrine, TCAs, chlorpromazine, glucagon, 
metoclopramide. 

D. Monitors: intraarterial catheter in addition to 
standard monitors; consider central venous pressure 
monitoring. 

E. Intraoperative: after tumor ligation, the primary 
problem is hypotension form hypovolemia, persistent 
adrenergic blockade, and prior tolerance to the high 
levels of catecholamines that abruptly ended. 

F. Postoperative: hypertension seen postoperatively 
may indicate the presence of occult tumors or 
volume overload. 

Hyperthyroidism 

1. Clinical manifestations may include: weight loss, heat 
intolerance, muscle weakness, diarrhea, hyperactive 
reflexes, nervousness, exophthalmos, sinus 
tachycardia/atrial fibrillation and fine tremors. 

2. Management of anesthesia 
A. Preoperative: all elective surgery should be 

postponed until the patient is rendered euthyroid with 
medical treatment. Preoperative assessment should 
include normal thyroid function tests, and a resting 
heart rate <85 beats/min. The combination of beta 
antagonists and potassium iodide is effective in 
rendering most patients euthyroid in 10 days. 
Consider esmolol when surgery cannot be delayed. 
Antithyroid medications and beta-blockers should be 
continued through the morning of surgery. 

B. Intraoperative: thiopental is the induction agent of 
choice, since it possesses some antithyroid activity. 
Drugs that will stimulate the sympathetic nervous 
system should be avoided (ketamine, pancuronium, 
indirect-acting adrenergic agonists, etc.). MAC 
requirements for inhaled agents or anesthetic 
requi rements are not  increased  wi th 
hyperthyroidism. Cardiovascular function and body 
temperature should be closely monitored. Patients 
may  have  exaggera ted  response  to 
sympathomimetics. 

C. Postoperative: most serious postoperative problem 
is thyroid storm, which is characterized by 
hyperpyrexia, tachycardia, altered consciousness, 
and hypotension. Most commonly occurs 6-24 hours 
postoperatively. Treatment includes hydration and 
cooling,  propranolol (0.5 mg increments until heart 
rate is below 100 beats/min) or esmolol. Consider 
cortisol (100-200 mg IV every 8 hours), 
propylthiouracil (250 mg every 6 hours orally) 
followed by sodium iodide (1 gm IV over 12 hours), 
and correction of any precipitating cause. 

3. Complications after total or partial thyroidectomy: 
recurrent laryngeal nerve palsy, hematoma formation, 
hypothyro id ism, hypoparathyro id ism, and 
pneumothorax. 

Hypothyroidism 

1. Clinical manifestations may include generalized 
reduction in metabolic activity, lethargy, intolerance to 
cold, weight gain, constipation, bradycardia, hypoactive 
reflexes, decreased cardiac function, and depression. 

2. Myxedema coma results from extreme hypothyroidism 
and is characterized by impaired mentation, 
hypoventilation, hypothermia, hyponatremia, and CHF. 
Treatment is with IV thyroid hormones (300-500 mcg of 
levothyroxine sodium in patients without heart disease). 
Cortisol should also be given. 

3. Management of anesthesia 
A. Preoperative: patients with uncorrected severe 

hypothyroidism or myxedema coma should not 
undergo elective surgery. Mild to moderate 
hypothyroidism is not a absolute contraindication to 
surgery. Patients should be treated with histamine H2 
blockers and metoclopramide because of their 
slowed gastric emptying times. 

B. Intraoperative: ketamine is the induction agent of 
choice because of the exquisite sensitivity of 
hypothyroid patients to drug-induced myocardial 
depression. MAC requirements for inhaled agents 
are not changed with hypothyroidism. Maintenance 
usually with nitrous oxide plus supplementation 
(opioids, ketamine, etc). Monitoring directed toward 
early recognition of CHF and hypothermia.  Other 
potential problems include hypoglycemia, 



hyponatremia, anemia, and difficult intubation. 
C. Postoperative: recovery from general anesthesia 

may be delayed by slowed drug biotransformation, 
hypothermia, and respiratory depression. 

Hyperparathyroidism 

1. Clinical manifestations may include hypertension, 
ventricular Dysrhythmias, shortened QT interval, 
impaired renal concentrating ability, dehydration, 
hyperchloremic metabolic acidosis, nausea/vomiting, 
muscle weakness, and mental status changes. 

2. Management of anesthesia 
A. Preoperative: assessment of volume status; 

hydration with normal saline and diuresis with 
furosemide usually decrease serum calcium to 
acceptable levels (<14 mg/dL, 3.5 mmol/L, or 7 
mEq/L). 

B. Intraoperative: avoid hypoventilation (acidosis 
increases serum calcium); the response to 
neuromuscular blocking agents may be altered. 

Hypoparathyroidism 

1. Clinical manifestations may include hypotension, 
congestive heart failure, prolonged QT interval, muscle 
cramps,  neuromuscular irritability (laryngospasm, 
inspiratory stridor, tetany, etc.), and mental status 
changes. 

2. General information 
A. Hypoalbuminemia decreases total serum calcium (a 

1 g/dL drop in serum albumin causes a 0.8 mg/dL 
decrease in total serum calcium); ionized calcium is 
unaltered. 

B. Signs of neuromuscular irritability include the 
presence of Chvostek’s sign (painful twitching of the 
facial musculature following tapping over the facial 
nerve) or Trousseau’s sign (carpopedal spasm 
following inflation of a tourniquet above systolic 
blood pressure for 3 minutes). 

3. Management of anesthesia 
A. Preoperative: serum calcium should be normalized 

in any patient with cardiac manifestations. 
B. Intraoperative: avoid hyperventilation or sodium 

bicarbonate therapy (alkalosis decreases serum 
calcium); the response to neuromuscular blocking 
agents may be altered (increased sensitivity); and 
avoid 5% albumin solutions (may bind and lower 
ionized calcium).. 

Obesity 

1. Definitions 
A. Overweight is defined as up to 20% above 

predicted ideal body weight. 
B. Obesity is defined as more than 20% above ideal 

body weight. 
C. Morbid obesity is defined as more than twice ideal 

body weight. 
2. Body mass index 

A. Clinically the most useful index for defining obesity. 
B. Body mass index (BMI) = weight (kg)/height2 

(meters squared). 
C. Overweight is defined as a BMI greater then 25 

kg/m2. 
D. Obesity is defined as a BMI greater than 30 kg/m2. 
E. Morbid obesity is defined as a BMI greater than 35­

40 kg/m2. 
3. Clinical manifestations 

A. Cardiovascular: increased circulating blood volume, 
increased cardiac output, increased oxygen 
consumption, systemic hypertension, coronary artery 
disease, congestive heart failure, and pulmonary 
hypertension. Cardiac output increases by 0.1 
L/min/kg of adipose tissue. 

B. Pulmonary: decreased lung volumes and capacities 
(suggestive of restrictive lung disease secondary to 
decreased chest wall compliance), arterial 
hypoxemia (decreased FRC predisposes the obese 
patient to a rapid decrease in PaO2; if FRC below 
closing volume may lead to airway closure, 
ventilation perfusion mismatch, and hypoxemia), 
obesity-hypoventilation syndrome. 

C. Liver: abnormal liver function tests, fatty liver 
infiltration. 

D. Metabolic: insulin resistance (diabetes mellitus), 
hypercholesterolemia. 

E. Gastrointestinal: hiatal hernia, gastroesophageal 
reflux. 

4. Obesity-hypoventilation syndrome (Pickwickian 
syndrome) 
A. Occurs in 8% of obese patients, commonly in the 

extremely obese. 



B. Hallmarks of this condition are hypoventilation, 
hypersomnia, and obesity. 

C. Characterized by hypercapnia, cyanosis-induced 
polycythemia, right-sided heart failure, somnolence, 
and pulmonary hypertension. 

5. Obstructive sleep apnea syndrome (OSAS) 
A. Obesity and sleep-induced relaxation of the 

pharyngeal musculature are thought to cause 
intermittent upper airway obstruction.  Obstruction 
leads to hypoxemia and hypercarpnia, which results 
in arousal and the return of normal respiration. 
Repeated awakenings result to daytime somnolence. 

B. OSAS has been associated with increased 
perioperative complications including hypertension, 
hypoxia, dysrhythmias, myocardial infarction, 
pulmonary edema, and stroke.  Difficult airway 
management should also be anticipated. 

6. Anesthetic considerations 
A. Preoperative 

1. Preoperative evaluation of morbidly obese 
patients for major surgery should include a chest 
x-ray, EKG, arterial blood gas, and PFTs. 

2. The airway should be carefully examined since 
these patients are often difficult to intubate as a 
result of limited mobility of the temporomandibular 
and atlanto-occipital joints, a narrowed upper 
airway, and a shortened distance between the 
mandible and increased soft tissue. 

3. All obese patients are at an increased risk of 
aspiration and should be considered to have a 
full-stomach. Pretreatment with H2 antagonists, 
metoclopramide, and sodium citrate should be 
considered. Avoid sedation in patients with 
preoperative hypoxia, hypercapnia, or OSAS. 

B. Intraoperative 
1. The risk of rapid decreases in PaO2 (due to 

decreased FRC) is significant; therefore, 
preoxygenation prior to intubation is essential. 

2. Rapid sequence induction/intubation is selected 
to minimize the risk of pulmonary aspiration. 
Morbidly obese patients with a difficult airway 
should be intubated awake. 

3. Volatile anesthetics may be metabolized more 
extensively in obese patients. Obese patients are 
at an increased risk of halothane hepatitis. 

4. Initial drug doses should be based on actual body 
weight, while maintenance drug doses should be 
based on idea body weight. 

5. Obese patients generally require less local 
anesthetic (as much as 20-25%) for spinal and 
epidural anesthesia because of epidural fat and 
distended epidural veins. 

C. Postoperative 
1. Respiratory failure is the major postoperative 

problem of morbidly obese patients. Other 
problems include deep vein thrombosis, 
pulmonary embolism, atelectasis and wound 
infections. 

2. The semisitting position will optimize the 
mechanics of breathing (unload the diaphragm) 
and will minimize the development of arterial 
hypoxemia. 

3. Patients generally should not be extubated until 
fully awake. 

Corticosteroid Therapy Before Surgery 

1. Corticosteroid supplementation should be given to 
patients being treated for chronic hypoadrenocorticism. 

2. Consider supplemental corticosteroids in patients being 
treated with corticosteroids (unrelated to abnormalities 
in the anterior pituitary or adrenal cortex) or who have 
been treated for longer than 1 month in the past 6-12 
months. 

3. Empiric regimen for perioperative supplementation 
A. Patients taking less then 10 mg prednisone/day do 

not require supplementation. 
B. For patients taking greater then 10 mg 

prednisone/day consider: 
1. For major surgery: give usual daily dose with 

premedications, cortisol 25 mg IV on induction, 
then 100 mg IV by infusion over the next 24 
hours. Resume daily dose postoperatively. 

2. For minor surgery: give usual daily dose with 
premedications and cortisol 25 mg IV on 
induction. Resume daily dose postoperatively. 

Carcinoid Syndrome 

1. Carcinoid tumors are the most common GI endocrine 
tumor. 

2. Common manifestations: flushing, bronchospasm, 
profuse diarrhea, hemodynamic instability, 
supraventricular dysrhythmias, and hyperglycemia. 



3. Anesthetic considerations 
A. In symptomatic patients, preoperative and 

intraoperative treatment with the somatostatin 
analogue octreotide (Sandostatin) prevents the 
release of serotonin, gastrin, vasoactive intestinal 
peptide, insulin, glucagon, and secretin.  The usual 
dose of octreodtide is 50-300 mcg. 

B. Carcinoid crisis with refractory hypotension and 
bronchoconstriction should be treated with octreotide 
(50-100 mcg IV over 30 minutes), fluid resuscitation, 
and a direct-acting vasopressor. 







Renal Disease 

Acute and Chronic Renal Failure 

1. Acute renal failure (ARF) 
A. Characterized by a sudden decrease in renal 

function that results in retention of nitrogenous waste 
products. 

B. Etiology can be divided into prerenal (acute 
decrease in renal perfusion), renal (intrinsic renal 
disease, renal ischemia, or nephrotoxins), and 
postrenal (urinary tract obstruction or disruption). 

C. Clinical features include hypervolemia, 
hypovolemia, potassium retention, impaired 
excretion of drugs and toxins, potential progression 
to CRF. 

2. Chronic renal failure (CRF) 
A. Characterized by a permanent decrease in GFR 

with a rise in serum creatinine and azotemia. 
B. Most common causes include hypertensive 

nephrosclerosis, diabetic nephropathy, chronic 
glomerulonephritis, and polycystic renal disease. 

C. Clinical features include hypervolemia, 
hypertension, accelerated atherosclerosis, uremic 
p e r i c a r d i t i s / e f f u s i o n s ,  h yp e r k a l e m i a ,  
hypermagnesemia, hyponatremia, hypocalcemia, 
hyperphosphatemia, metabolic acidosis, chronic 
anemia, platelet dysfunction, delayed gastric 
emptying, increased susceptibility to infection, CNS 
changes, glucose intolerance, a l tered 
pharmacodynamics. 

3. Dialysis is indicated in ARF and CRF for hyperkalemia, 
vo lume over load,  uremic comp l ica t ions  
(encephalopathy, pericarditis, tamponade), acidosis, 
severe azotemia. 

Renal Disease and Anesthesia 

1. Preoperative evaluation 
A. General considerations 

1. Elective surgery should be postponed pending 
resolution of acute disease processes. 

2. The degree of renal function is the most important 
factor. 

B. History: etiology and degree of renal disease, 
relevant medications, dialysis status (frequency, date 
of last dialysis), exercise tolerance, neurologic 
dysfunction, vitals, location of shunts/fistulas (if 
present). 

C. Laboratory: electrolytes, creatinine, albumin, 
hemoglobin/hematocrit, PT and PTT, platelet count, 
and bleeding time should be considered.  CXR and 
EKG should also be reviewed. 

2. Intraoperative management 
A. Technique: either general or regional is acceptable. 

Current coagulation status and the presence of 
uremic neuropathy should be determined before 
proceeding with regional anesthesia. 

B. Cisatracurium and atracurium are muscle relaxants 
of choice. 

C. Succinylcholine: can be safely used if serum 
potassium is not elevated.  Dialysis treatment will 
lower serum cholinesterase levels and thus produce 
a prolonged response to succinylcholine. 

D. Fluid management: fluids should be administered 
cautiously and avoid using potassium containing 
fluids in anuric patients. 

3. Postoperative management 
A. Hypertension is common problem aggravated by 

fluid overload.  Patients on dialysis may need 
postoperative dialysis . 

B. Increased potential for exaggerated CNS 
depression, electrolyte abnormalities, and tissue 
oxygenation. 







5.	 Breathing system

A. Calibrate O2 monitor*


1. Ensure monitor reads 21% when exposed to

room air.


2. Verify that low O2 alarm is enabled and

functioning.


3. Reinstall sensor in circuit and flush breathing

system with O2.


4. Verify that monitor now reads greater than 90%.

B. Check initial status of system


1. Set selector switch to “bag” mode.

2. Check that breathing circuit is complete,


undamaged, and unobstructed.

3. Verify that CO2 absorbent is adequate.

4. Install any breathing-circuit accessory equipment


such as humidifier.

C. Perform leak check of breathing circuit


1. Set all gas flows to minimum (or zero).

2. Close APL (pop-off) valve and occlude Y piece.

3. Pressurize breathing system to 30 cm H2O with


O2 flush.

4. Ensure that pressure remains fixed for at least 10


seconds.

5. Open APL (pop-off) valve and ensure that


pressure decreases.

6. Manual and automatic ventilation systems


A. Test ventilation systems and unidirectional

valves

1. Place a second breathing bag on Y-piece.

2. Set appropriate ventilator parameters for next


patient.

3. Switch to automatic-ventilation (ventilator) mode.

4. Turn ventilator on and fill bellows and breathing


bag with O2 flush.

5. Set O2 to minimum and other gas flows to zero.

6. Verify that during inspiration bellows delivers


appropriate TV and that bellows fills completely

on expiration.


7. Set fresh gas flow to about 5 liters per minute.

8. Verify that the ventilator bellows and simulated


lungs fill and empty appropriately without

sustained pressure at end expiration.


9. Check for proper action of unidirectional valves.

10.	 Test breathing circuit accessories to ensure


proper functioning.

11.	 Turn ventilator off and switch to manual


ventilation mode.

12.	 Ventilate manually and assure inflation and


deflation of artificial lungs and appropriate feel

of system resistance and compliance.


13. Remove second breathing bag from Y-piece.

7. Monitors


A. Check, calibrate, and/or set alarm limits of all

monitors.


8.	 Final position

A. Check final status of machine


1. Vaporizers off.

2. APL valve open.

3. Selector switch should be set to ‘bag’.

4. All flowmeters should be zero (O2 to minimum


flow).

5. Patient suction level adequate.

6. Breathing system ready to use.


*These steps need not be repeated if same provider uses 
the machine in successive cases 

Monitoring 

1. Capnogram

A. The normal end-tidal to arterial CO2 gradient (dCO2)


is 2-5 mmHg. This value reflects alveolar dead

space (alveoli ventilated but not perfused).


B. Causes of increased dCO2.

1. Decreased pulmonary arterial pressure.

2. Upright posture.

3. Pulmonary embolism. air, fat, thrombus, amniotic


fluid.

4. COPD: causes nonvascular air space at the


alveolar level.

5. Mechanical obstruction of the pulmonary arteries.

6. Ventilation gas leaving the normal air passages.


bronchopleural fistula, tracheal disruption, cuff

leak.


C. Factors that increase end-tidal CO2


1. Hypoventilation.

2. Sodium bicarbonate.

3. Laparoscopy (CO2 inflation).

4. Anesthetic breathing circuit error.


A. Inadequate fresh gas flow.

B. Rebreathing.

C. Faulty circle absorber valves.

D. Exhausted soda lime.


5. Hyperthermia.

6. Improved blood flow to lungs after resuscitation




or hypotension. 
7. Water in capnograph head. 
8. Tourniquet release. 
9. Venous CO2 embolism. 

D. Causes of decreased end-tidal CO2. 
1. Hyperventilation. 
2. Apnea, total airway obstruction, or circuit 

disconnection. 
3. Inadequate sampling volume or sampling tube 

leak. 
4. Incorrect placement of sampling catheter. 
5. Hypothermia. 
6. Incipient pulmonary edema. 
7. Air embolism. 
8. Decreased blood flow to lungs (reduced cardiac 

output). 
E. Capnography waveforms. 

1. Increased baseline: if increased, patient is 
receiving CO2 during inspiration.  Sources 
include: exhausted CO2 absorber, incompetent 
unidirectional inspiratory or expiratory valve, 
deliberate or inadvertent administration of CO2. 

2. Cleft in alveolar plateau (curare cleft): occurs 
when the patient makes spontaneous respiratory 
efforts or inhales before the next mechanical 
inspiration. 

3. Steep plateau: seen in asthma and COPD. 
4. Cardiogenic oscillations: ripple effect, 

superimposed on the plateau and the 
descending limb, resulting from small gas 
movements produced by pulsations of the aorta 
and heart. 

2.	 Pulse oximetry 
A. Technology 

1. Unlike SaO2, the SpO2 is a functional saturation 
defined as the HbO2 relative to the total of 
oxyhemoglobin and deoxyhemoglobin. 

2. Oximetry is based on detecting the difference in 
absorption of particular wavelengths or light by 
oxygenated and reduced hemoglobin. 
Oxyhemoglobin absorbs more infrared light (e.g., 
940 nm), while deoxyhemoglobin absorbs more 
red light (e.g., 660 nm). 

3. The change in light absorption during arterial 
pulsations is the basis of oximetry determination 
of oxygen saturation. 

4. Pulse oximeters are accurate to within 5% in the 
range of 70-100%. 

5. Pulse oximeters average pulse data over 5-8 
seconds before displaying a value.  Response 
time to changes in oxygenation also depend to 
probe location.  The farther away from the lungs 
the longer the response time (ear probes up to 
20 s; finger probes up to 35 s). 

B. Fetal hemoglobin and bilirubin do not affect pulse 
oximeter. 

C. Sources of error 
1. Dyshemoglobins 

A. C a r b o x y h e m o g l o b i n :  b e c a u s e  
carboxyhemoglobin and oxyhemoglobin 
absorb light at 660 nm identically, pulse 
oximeters that only compare two wavelengths 
of light will register a falsely high reading in 
patients suffering from carbon monoxide 
poisoning. 

B. Methemoglobin: has the same absorption 
coefficient at both red and infrared 
wavelengths, resulting in a 1:1 absorption 
ratio corresponding to a saturation reading of 
85%. Thus, methemoglobinemia causes a 
falsely low saturation reading when SaO2 is 
actually greater then 85% and a falsely high 
reading if SaO2 is actually less than 85%. 

2. Intravenous dyes 
A. Methylene blue, indocyanine green, indigo 

carmine and IV fluorescein have been shown 
to interfere to some extent with the pulse 
oximeter, resulting in reduced saturation 
measurements. 

3. Excessive ambient light: fluorescent light, 
surgical lamps, infrared light, fiberoptic surgical 
units may result in inaccurate SpO2 readings.. 

4. Motion artifact: repetitive and persistent motion 
will tend to cause the SpO2 to approximate 85%. 

5. Venous pulsations: pulse oximeter design 
assumes that the pulsatile component of the light 
absorbency is due to arterial blood. 

6. Low perfusion or low-amplitude states: under 
conditions of low or absent pulse amplitude, the 
pulse oximeter may not accurately reflect arterial 
oxygen saturation. 

7.	 Fingernail polish and synthetic nails: may 
result in decreased SpO2. 

8. Electrocautery: results in decreased SpO2 
readings from interference caused by wide­
spectrum radio frequency emissions at the pulse 
probe. 









Central Pressure Monitoring: Central Venous 
Pressure Waves 

Compo 
nent 

EKG Cardiac 
Cycle 

Mechanical Event 

a Wave Follows 
P wave 

End 
diastole 

Atrial Contraction 

c Wave Follows 
the 
onset of 
the QRS 

Early 
systole 

Isovolemic 
ventricular 
contraction, tricuspid 
motion toward 
atrium 

v Wave Follows 
T wave 

Late 
systole 

Systolic filling of 
atrium 

h Wave Mid 
diastole 

Mid-diastolic 
pressure plateau 
(occurs with slow 
heart rates and 
prolonged diastole) 

x 
Descent 

Midsystole Atrial relaxation, 
descent of the base, 
systolic collapse 

y 
Descent 

Early 
diastole 

Early ventricular 
filling, diastolic 
collapse 

Pulmonary Artery Catheter Distances (cm) 

Vein	 Right 
Atrium 

Right 
Ventricle 

Pulmonary 
Artery 

Internal 
Jugular 

Right 
Left 

20 
25 

30 
35 

40 
50 

Subclavian 15 25 40 

Antecubital 
Right 
Left 

40 
45 

50 
55 

65 
70 

Femoral 30 40 55 

Common Diagnostic Patterns 

Condition PCWP CO SVR 

Hypovolemic Shock Low Low High 

Cardiogenic Shock High Low High 

Septic Shock Low High Low 

Pulmonary Artery Catheter Measurements and 
Normal Values 

Normal 
Range 

Normal Range 

CVP 0-10 mmHg CO 4-8 L/min 

Mean 
RAP 

0-10 mmHg CI 2.5-4 L/min/m2 

RVP 15-30/0-10 
mmHg 

SV 60-100 mL 

PAP 15-30/5-15 
mmHg 

SVI 35-70 mL/beat/m2 

MPAP 10-20 mmHg SV 
R 

900-1500 
dynes/s/cm5 

PCWP 5-15 mmHg PV 
R 

50-150 
dynes/s/cm5 

Mean 
LAP 

4-12 mmHg 



Comparison of Tests of Neuromuscular Function 

Test Estimated Receptors 
Occupied (%) 

Tidal volume 80 

Twitch height 75-80 

Tetanic stimulation (30 
Hz) 

75-80 

Vital capacity 75-80 

Train-of-four 75-80 



Test Estimated Receptors 
Occupied (%) 

Tetanic stimulation 
(100 Hz) 

Inspiratory force 

Head lift (5 seconds) 

50 

50 

33 











Respiratory arrest often follows seizure 
activity. 

C. CNS toxicity is exacerbated by hypercarbia, 
hypoxia, and acidosis. 

4. Musculoskeletal effects: local anesthetics are 
myotoxic when injected directly into skeletal 
muscle. 

5. Other adverse effects 
A. Horner syndrome: can result from blockade 

of B fibers in the T1-T4 nerve roots. Clinical 
signs include ptosis, miosis, anhydrosis, nasal 
congestion, vasodilation, and increased skin 
temperature. 

B. Methemoglobinemia: can be formed after 
large doses of prilocaine, benzocaine and 
EMLA cream. 

C. Decreased coagulation: lidocaine has been 
demonstrated to prevent thrombosis, 
decrease platelet aggregation and enhance 
fibrinolysis of whole blood. 

Local Anesthetics: Dosages for Infiltration 
Anesthesia 

Plain Solution Epinephrine Solution 

Drug 
Max 
Dose 
(mg) 

Duration 
(min) 

Max 
Dose 
(mg) 

Duration 
(min) 

Procaine 
Chloroproc 
aine 

400 
800 

30-60 
30-45 

600 
1000 

30-90 
30-90 

Lidocaine 
Mepivacain 
e 
Prilocaine 

300 
300 
500 

30-120 
45-90 
30-90 

500 
500 
600 

120-360 
120-360 
120-360 

Bupivacain 
e 
Etidocaine 
Ropivacain 
e 

175 
300 
200 

120-240 
120-180 
120-360 

225 
400 

180-420 
180-420 

Local Anesthetics: Dosages for Spinal Anesthesia 

T10 T6 T4 Durati 
Lev Lev Leve Duratio on 

Drug Preparatio el el l n Plain w/epi 
n (m (m (mg) (min) (min) 

g) g) 

Procaine 10% 75 125 200 30-45 60-75 

Lidocain 
e 

5.0% in 
7.5% 
glucose 

25-
50 

50-
75 

75-
100 

45-60 60-90 

Tetracai 
ne* 

1% in 10% 
glucose 

6-8 8-
14 

12-
20 

60-90 120­
180 

Bupivac 
aine 

0.75% n 
8.25% 
dextrose 

6-
10 

8-
14 

12-
20 

90-120 120-
150 

Ropivac 
aine 

0.2-1% 8-
12 

12-
16 

16-
18 

90 140 

*For hypobaric spinal: tetracaine diluted with sterile water to 
0.3% solution 
**Preparation concentration of tetracaine is 1%; tetracaine is 
diluted with 5.0% glucose for hyperbaric solution and normal 
saline for isobaric solution 

i

Local Anesthetics: Dosages for Epidural 
Anesthesia 

Drug 
Usual 
Conc % 

Usual 
Vol 
(mL) 

Total 
Dose 
(mg) 

Onset 
(min) 

Duratio 
n (min) 

Chloroprocai 
ne 

2-3 15-30 300­
900 

5-15 30-90 

Lidocaine 1-2 15-30 150­
500 

5-15 60-120 

Mepivacaine 1-2 15-30 150­
300 

5-15 60-180 

Prilocaine 2-3 15-30 150­
600 

5-15 60-180 

Bupivacaine 0.25­
0.75 

15-30 37.5­
225 

5-15 120-240 

Etidocaine 1.0-1.5 15-30 150­
300 

5-15 120-240 

Ropivacaine 0.2-1.0 15-30 75-200 10-20 120-240 

Local Anesthetics: Maximum Dose 







Dose (mg/kg) Infusio 
n 

Intubat 
ion 

N2O/ 
Opioi 
d 

Inhalat 
ion 

Maintena 
nce 

mcg/kg/ 
min 

0.4-0.6 0.3­
0.4 

0.2-0.3 0.1-0.15 4-12 

0.15­
0.2 

0.05 0.03­
0.04 

0.01-0.02 1-2 

0.5-0.6 0.3­
0.5 

0.2-0.3 0.1-0.15 

0.05­
0.08 

0.02­
0.03 

0.015­
0.02 

0.005­
0.01 

0.3-0.4 0.15­
0.2 

0.1­
0.15 

0.05-0.1 

0.15­
0.25* 

0.1 0.08 0.05-0.1 3-15 

0.08­
0.12 

0.05­
0.06 

0.03 0.01­
0.015 

0.07­
0.09 

0.04­
0.06 

0.03 0.005­
0.01 

1.5-2.5 1.0­
1.5 

0.6-1.0 0.2-0.5 9-12 

0.6-1.2 0.3­
0.4 

0.2-0.3 0.1-0.15 8-12 

1.0-1.5 0.04-0.07 10-100 

0.1-0.2 0.05 0.03­
0.04 

0.01-0.02 0.8-2.0 

*Given in divided doses (0.15 mg/kg followed in 30 seconds by 
0.10 mg/kg). For children 2 to 12 years, the recommended 
dose of is 0.20 mg/kg, administered over 5 to 15 seconds 

Drug 

Atracurium 

Cisatracur­
ium 

d-
Tubocurari 
ne 

Doxacuriu 
m 

Metocurine 

Mivacurium 

Pancuro­
nium 

Pipecuron­
ium 

Rapacuron 
ium 

Rocuroniu 
m 

Succinyl­
choline 

Vecuroniu 
m 















Sufentanil Dosing 

Indication Dose Mainten Infusion 
ance 

GA: Minor 1-2 10-25 mcg 
Procedures mcg/kg 

GA: Moderate 2-8 10-50 0.3-1.5 
Procedures mcg/kg mcg/kg/hr 

GA: Major 8-30 10-50 0.5-1.5 
Procedures mcg/kg mcg/kg/hr 

Indication Initial Dose	 Supplemen Continuou 
tal Dose s Infusion 

Postoperative 0.5-1.5 
Analgesia mcg/kg 

Common Parenteral Opioids 

Drug Equianalgesic 
Dose (mg) 

Adult Dose 

Meperidine 75 50-150 mg q2-4 hr 

Morphine 10 2-20 mg q2-6 hr 

Hydromorphone 1.5 1-4 mg/dose q4-6 
hr 

Fentanyl 0.1 1-2 mcg/kg q30-60 
min 

Opioids Agonist-Antagonist 

Drug Adult Dosing	 Pediatric 
Dosing 

Buprenorphine 0.4 mg IV q 4-6 0.004 mg/kg IV q 6­
(Buprenex) hr 8 hr 

Butorphanol (Stadol)	 0.5-2 mg IV q 3-4 Not recommended 
hr 

Dezocine (Dalgan)	 2.5-10 mg IV q 2­
4 hr 

Nalbuphine (Nubain) 10 mg IV q 3-4 hr	 0.1 mg/kg IV q 3-4 
hr 

Pentazocine (Talwin)	 50 mg PO q 4-6 Not recommended 
hr 

Common Oral Opiates


Drug Dose


Adult: 1-2 tabs q4-6 hrCodeine/Aspirin 
Empirin #3 (30 mg/325 mg) 
Empirin #4 (60 mg/325 mg) 

Codeine/Aspirin/Bultabital/Caffeine Adult: 1-2 tabs q4-6 hr 
Fiorinal (30 mg/325 mg/50 mg/40 

mg) 

Codeine/Tylenol 
Tylenol #2 (15 mg/300 mg) 
Tylenol #3 (30 mg/300 mg) 
Tylenol #4 (60 mg/300 mg) 

Adult: 1-2 tabs q4-6 hr 

Codeine/Tylenol/Bultabital/Caffeine Adult: 1-2 tabs q4-6 hr 
Fioricet (30 mg/325 mg/50 mg/40 

mg) 

Adult: 1-2 tabs q4-6 hr


Adult: 1-2 tabs q4-6 hr


Adult (5 mg): 1-2 tab q4­

6 hr

Adult (7.5 mg): 1 tab q4­

6 hr

Adult (10 mg): 1 tab q4-6

hr


Hydrocodone/Aspirin 
Lortab ASA (5mg/500 mg) 

Hydrocodone/Ibuprofen 
Vicoprofen (7.5 mg/200 mg) 

Hydrocodone/Tylenol 
Lorcet-HD (5 mg/500 mg) 
Lorcet Plus (7.5 mg/750 mg) 
Lorcet (10 mg/650 mg) 
Lortab (2.5 mg/500 mg) 
Lortab (5 mg/500 mg) 
Lortab (7.5 mg/500 mg) 
Lortab (10 mg/500 mg) 
Norco (5 mg/325 mg) 
Norco (7.5 mg/325 mg) 
Norco (10 mg/325 mg) 
Vicodin (5 mg/500 mg) 
Vicodin ES (7.5 mg/750 mg) 
Vicodin HP (10 mg/660 mg) 

Hydromorphone Adult: 1-4 mg PO q4-6 hr 
Dilaudid (1, 2, 3, 4 mg) Ped: 0.03-0.08 mg/kg 

q4-6 hr 

Adult: 1 tab PO q6-8 hr 

Meperidine Adult: 1-2 tabs PO Q4-6 
Demerol (50, 100 mg) hr 

Levorphanol 
Levo-Dromoran (2 mg) 









B. Structure: ketamine is a structural analogue of 
phencyclidine (PCP). 

C. Pharmacokinetics: metabolized in the liver to 
multiple metabolites. 

D. Effects on organ systems 
1. Cardiovascular: ketamine increases arterial 

blood pressure, heart rate, and cardiac output. 
The direct myocardial depressant effects of 
ketamine (large doses) are unmasked by 
sympathetic blockade or patients who are 
catecholamine depleted. 

2. Respiratory: ventilation is minimally affected with 
normal doses of ketamine. Ketamine is a potent 
bronchodilator. 

3. Cerebral: ketamine increases cerebral oxygen 
consumption, cerebral blood flow, and 
intracranial pressure. 

E. Drug interactions: nondepolarizing muscle 
relaxants are potentiated by ketamine. The 
combination of ketamine and theophylline may 
predispose patients to seizures. 

F. Adverse effects 
1. Increased salivation (can be attenuated by 

pretreatment with an anticholinergic). 
2. Emergence delirium: characterized by visual, 

auditory, proprioceptive and confusional illusions; 
reduced by benzodiazepine (midazolam) 
premedication. 

3. Myoclonic movements. 
4. Increased ICP. 
5. Eyes: nystagmus, diplopia, blepharospasm, and 

increased intraocular pressure. 
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Inhaled Anesthetics: General Properties 

Agent MAC1 
Blood:gas 
coefficient2 

Vapor 
pressur 
e3 

Metabolism 
(%)4 

Isoflurane 

Enflurane 

Halothane 

Desflurane 

Sevoflurane 

Nitrous 
Oxide 

1.15 1.4 239 0.2 

1.68 1.8 175 2-5 

0.75 2.3 243 15-20 

6.0 0.42 664 <0.1 

2.05 0.69 157 2% 

105 0.47 39,000 0.0004 

1=Minimum alveolar concentration (MAC) at one atmosphere at

which 50% of patients do not move in response to a surgical

skin incision.

2=Blood:gas partition coefficient is inversely related to the rate

of induction.

3=Vapor pressure is reported as mmHg at 20°C.

4=Percentage of absorbed anesthetic undergoing metabolism.


Effects of Inhaled Anesthetics on Organ Systems 

Sev 
o-
flura 
ne 

Isoflura 
ne/ 
Desflura 
ne 

Halotha 
ne 

Enflura 
ne 

Nitro 
us 
Oxide 

CO 0 0 -* --* 0 

HR 0 + 0 ++* 0 

BP --* -* --* 0 

SV -* -* --* -

Contracti 
lity 

--* ---* --* -* 

SVR - 0 - 0 

PVR 0 0 0 0 + 

ICP + + ++ ++ + 

CBF + + ++ + + 

Seizures - - - + -

Hepatic 
BF 

- - -

RR + + ++ ++ + 

TV - - - - -

PaCO2 + + ++ 0 
*=Dose Dependent; 0=No Change; -=Decrease; +=Increase; 
?=Uncertain 

+ 

Adrenergic Agonists 

1.	 Adrenergic receptors (locations) 
A. Alpha receptors 

1. Alpha-1: vascular smooth muscle 
(vasoconstriction), genitourinary (contraction), 
intestinal (relaxation), liver (glycogenolysis, 
gluconeogenesis), and heart (increased 
contractile force, arrhythmias). 

2. Alpha-2: pancreatic beta cells (decreased insulin 
secretion), platelets (aggregation), nerve 
terminals (decreased NE release), and vascular 
smooth muscle (vasoconstriction). 

B. Beta receptors 
1. Beta-1: heart (increased contractile force, rate, 

and atrioventricular node conduction), and 
juxtaglomerular cells (increased renin secretion). 

2. Beta-2: vascular smooth muscle (relaxation), 
bronchial (relaxation),  GI (relaxation), 
genitourinary (relaxation), and skeletal muscle 
(glycogenolysis, uptake of K+), liver 
(glycogenolysis, gluconeogenesis). 

3. Beta-3: adipose tissue (lipolysis) 
C. Dopamine receptors (at least 5 know subtypes) 

1. Dopamine-1: vascular smooth muscle (renal, 
mesentery, coronary causing vasodilation), renal 
tubules (natriuresis, diuresis), juxtaglomerular 
cells (increased renin release). 

2. Dopamine-2: postganglionic sympathetic nerves 
(inhibits NE release),  smooth muscle (renal, 
mesenteric causing possible constriction). 







Corticosteroids 

Corticosteroids: Systemic Comparison Chart 

Equival 
ent 
Dose 
(mg) 

Glucocorti 
coid 
Potency* 

Mineralocorti 
coid Potency 

Short-Acting 

Cortisone 

Hydrocortisone 

25 0.8 2 

20 1 2 

Intermediate-Acting 

Prednisone 

Prednisolone 

Triamcinolone 

Methylprednisol 
one 

Fludrocortisone 

5 4 1 

5 4 1 

4 5 0 

4 0 

10 4 

5 

Long-Acting 

Dexamethason 
e 

0.75 25-30 0 

Betamethasone 0.6-0.75 25 0 

*=Glucocorticoid potency compared to hydrocortisone mg for 
mg basis 

Adjunct Pharmacotherapy in Pain 
Management 

1.	 Antidepressants 
A. Cyclic antidepressants 

1. Mechanisms: all tricyclics inhibit serotonergic 
and/or noradrenergic reuptake; clinical benefits 
often begin after 2-3 weeks of treatment. 

2. Adverse effects: anticholinergic reactions (dry 
mouth, constipation, blurred vision, prolonged 
gastric emptying, urinary retention); cardiac 
effects (tachycardia, T-wave flattening or 
inversion, prolongation of the PR, QRS, QT 
intervals); other effects (orthostasis, sedation, 
extrapyramidal syndromes, weight gain, sexual 
dysfunction, jaundice, leukopenia, rashes). 

3. Withdrawal: may manifest as anxiety, fever, 
sweating, myalgia, nausea, headache, vomiting, 
dizziness, dyskinesia, akathisia. 

4. Anesthetic considerations: may increase 
anesthetic requirements (secondary to increased 
brain catecholamine activity); potentiation of 
centrally acting anticholinergic agents may 
increase postoperative confusion; may see 
exaggerated response to both indirect-acting 
vasopressors and sympathetic stimulation. 

B. Monoamine oxidase inhibitors 
1. Mechanisms: blocks the enzyme monoamine 

oxidase, thus inhibiting the breakdown of 
monoamines ;  resu l ts in  inc reased  
neurotransmitters epinephrine, norepinephrine, 
and dopamine; requires 2 weeks to achieve 
inhibition and 2-4 weeks for clinical effects. 

2. Adverse effects: orthostatic hypotension, 
agitation, tremor, seizures, muscle spasms, 
urinary retention, paresthesias, jaundice, 
tyramine-induced hypertensive crisis (e.g., some 
cheeses, chianti wine, chocolate, liver, fava 
beans, avocados); exaggerated response to 
indirect-acting sympathomimetics; interaction 
with opioids (may cause excitatory or depressive 
reactions; excitatory reaction thought to be 
central serotonergic overactivity manifesting as 
hypertension, hypotension,  tachycardia, 
diaphoresis, hyperthermia, muscle rigidity, 
seizures, coma; meperidine has been associated 
with fetal excitatory reactions); inhibition of 
hepatic enzymes 

3. Anesthesia considerations: discontinuation of 
MAO inhibitors preop is controversial and should 
be guided by the patient’s dependence on these 
drugs; avoid opioids if possible (morphine is the 
preferred narcotic); avoid ketamine and 
pancuronium. 

C. Selective serotonin reuptake inhibitors (SSRIs) 
1. Mechanisms: blockade of the presynaptic 

serotonin reuptake pump. 
2. Adverse effects: may cause headaches, 

stimulation or sedation, fine tremor, tinnitus, rare 
extrapyramidal symptoms (dystonia, akathisia, 
dyskinesia, tardive dyskinesia), nausea, vomiting, 
diarrhea, sexual dysfunction; overall fewer side 
effects then other antidepressants. 







Antibiotics 

Commonly Used Antibiotics 

Drug Adult IV 
Dose 

Ped IV Dose 

Amikacin 300 mg q8 hrs 7.5-22.5 mg/kg/day 
divided q8 hrs 

Ampicillin 0.5-3 gm q6 
hrs 

50-100 mg/kg divided q6-
12 hrs 

Ampicillin-
Sulbactam 
(Unasyn) 

1-2 gm q6-8 
hrs 

100-200 mg/kg/day 
divided q6 hrs 

Aztreonam 1 gm q8 hrs 30 mg/kg/dose q6-12 hr 

Cefazolin (Ancef) 

Cefotetan 

Cefoxitin 

Ceftazidime 

Ceftriaxone 

Cefuroxime 750-1500 mg 
q8 hrs 

20-50 mg/kg q8 hrs 

Chloramphenicol 0.25-1 gm q6 
hrs 

20 mg/kg q6 hrs 

Ciprofloxaxin 400 mg q12 
hrs 

5-10 mg/kg q12 hrs 

Clindamycin 600 mg q8 hrs 5-10 mg/kg q 8 hrs 

Co-Trimoxazole 
(Bactrim) 

160 mg q12 
hrs 

4-5 mg/kg q 12 hrs 

Doxycycline 100 mg q12 
hrs 

2.5 mg/kg q12 hrs 

Erythromycin 0.5-1.0 gm q6-
8 hrs 

2.5-5 mg/kg 6 hrs 

Fluconazole 200-400 mg 10 mg/kg 

Gentamicin 60-120 mg q8-
12 hrs 

2.0 mg/kg q8-12 hrs 

Imipenem-
Cilastatin 

500 mg q6 hrs 25 mg/kg q6-12 hrs 

Levofloxacin 500 mg qd 5-10 mg qd 

Metronidazole 
(Flagyl) 

30 mg/kg/day 
q6 hrs 

30 mg/kg/day divided q6 
hrs 

Nafcillin 1-2 gm q4 hrs 50-100 mg/kg/day 
divided q6 hrs 

Penicillin G 0.5-2 million U 
q4-6 hrs 

30,000-50,000 IU/kg q4-
6 hrs 

Piperacillin 4 gm q6 hrs 200-300 mg/kg/day 
divided q4-6 hrs 

Pipercillin-
Tazobactam 
(Zosyn) 

3 gm q6 hrs 300-400 mg/kg/d divided 
q6-8 hrs 

Ticarcillin-
Clavulanate 
(Timentin) 

3.1 q4-6 hrs 

Tobramycin 3-6 mg/kg/day 
divided q8 hrs 

6-7.5 mg/kg/day divided 
q8 hrs 

Trimethoprim-
Sulfamethoxazole 
(Bactrim) 

160 mg q12 
hrs 

4-5 mg/kg q 12 hrs 

Vancomycin 0.5-1.0 gm q6-
12 hrs 

10 mg/kg q6-12 hrs 

1-2 gm q12 hrs 20-40 mg/kg q12 hrs 

1-3 gm q6-8 
hrs 

20-40 mg/kg q4-8 hrs 

1 gm q8-12 hrs 75-150 mg/kg q8-12 hrs 

1.0 gm q6-8 
hrs 

1 gm q12-24 
hr 

20-40 mg/kg q8-12 hr 

50-75 mg/kg q12-24 hrs 

Drugs and Drips 

Acetaminophen (Tylenol) 
Actions: inhibits the synthesis of prostaglandins in the 
CNS and peripherally blocks pain impulse generation; 
produces antipyresis from inhibition of hypothalamic 
heat-regulating center (no anti-inflammatory effects). 
Indications: treatment of mild-moderate pain and fever. 
Dose (adult): 325-650 mg PO/PR every 4 hours (max 
4 gm/24 hrs). 
Dose (ped < 12 years): 10-15 mg/kg PO/PR every 4-6 
hours as needed (do not exceed 2.6 gm in 24 hours). 
Dose (neonate): 10-15 mg/kg PO/PR every 6-8 hours. 
Clearance: metabolized in the liver to sulfate and 
glucuronide metabolites, while a small amount is 
metabolized by microsomal mixed function oxidase to 
an intermediate which is conjugated with glutathione 
and inactivated. 
Adverse effects: anemia, blood dyscrasias, nausea, 
rash, vomiting. 
Comments: severe hepatic toxicity on overdose or 
when combined with alcohol; adjust dose in renal 
failure; for rectal dosing some advocate higher dosing 
(30-45 mg/kg/dose). 



Acetazolamide (Diamox) 
Actions: inhibits carbonic anhydrase, increasing the 
excretion of bicarbonate. 
Indications: respiratory acidosis with metabolic 
alkalosis; increased intraocular and intracranial 
pressure. 
Dose (diuretic): adult: 250-375 mg PO/IV; ped: 5 
mg/kg/dose qd-qod PO/IV. 
Dose (altitude sickness): adult: 250 mg PO q8-12 
hours. 
Dose (urine alkalinization): 5 mg/kg/dose PO 
repeated 2-3 times. 
Dose (secondary metabolic alkalosis): 3-5 
mg/kg/dose q6 hrs for 4 doses. 
Dose (hydrocephalus): 20 mg/kg/24 hrs in divided 
doses every 8 hours, may increase to 100 mg/kg/24 hrs 
up to max dose of 2 gm/24 hrs 
Clearance: 70-100% excreted unchanged in the urine 
within 24 hours. 
Contraindications: hepatic failure, severe renal failure. 
Adverse effects: may increase insulin requirements in 
diabetic patients; may cause renal calculi in patients 
with past history of calcium stones; may cause 
hypokalemia, thrombocytopenia, aplastic, anemia, 
increased urinary excretion of uric acid, and 
hyperglycemia. 
Comments: tolerance to desired effects occurs in 2-3 
days; rare hypersensitivity reaction in patients with sulfa 
allergies. 

Adenosine (Adenocard) 
Actions: adenosine slows conduction through the A-V 
node, interrupting the re-entry pathways through the A-
V node. 
Indications: PSVT, Wolf-Parkinson-White syndrome. 
Dose (adult): 6 mg rapid IV bolus; may be repeated 
within 1-2 minutes with 12 mg (up to two doses). 
Dose (ped): 0.1-0.2 mg/kg rapid IV/IO; may increase 
dose by 0.05 mg/kg increments every 2 min to max of 
0.25 mg/kg (up to 12 mg), or until termination of SVT 
(max single dose: 12 mg). 
Dose(neonate): 50 mcg/kg rapid IV; may increase 
dose by 50 mcg/kg every 2 minutes to a maximum dose 
of 250 mcg./kg. 
Clearance: RBC and endothelial cell metabolism. 
Contraindications: second and third degree AV heart 
blocks; sick sinus syndrome (unless paced). 
Adverse effects: chest pain, facial flushing, 
hypotension, palpitations, dyspnea, headache, 
lightheadedness; may precipitate bronchoconstriction. 
Comments: large doses may cause hypotension; not 
effective in atrial flutter/fibrillation or ventricular 
tachycardia; effects antagonized by methylxanthines 
and potentiated with dipyridamole; asystole for 3-6 
seconds after administration is common. 

Albumin 
Actions: increases intravascular oncotic pressure and 
mobilizes fluid from interstitial into intravascular space. 
Indications: hypovolemia; symptomatic relief for 
hypoproteinemia. 
Dose (adult): 25 gm/dose IV, may repeat prn. 
Dose (ped): 0.5-1 mg/kg/dose IV, may repeat prn. 
Dose (neonate): 0.25-0.5 mg/kg IV, may repeat prn. 
Contraindications: CHF, severe anemia; 25% 
concentration contraindicated in preterm infants (risk of 
IVH). 
Adverse effects: rapid infusion may cause fluid 
overload; may cause rapid increase in serum sodium 
levels. 
Comments: use 5 micron filter or larger; max dose: 6 
gm/kg/day; both 5% and 25% albumin have sodium 
concentration of 130-160 mEq/L. 

Albuterol (Proventil, Ventolin) 
Actions: beta2-receptor agonist. 
Indications: bronchospasm. 
Dose (aerosol-MDI): 1-2 puffs (90 mcg/spray) every 4­
6 hrs prn. 
Dose (nebulization): Adult and ped >12 yrs: 2.5-5 

mg/dose every 6 hrs.

Ped (5-12 yrs): 2.5 mg/dose

every 4-6 hrs.

Ped (1-5 yrs): 1.25-2.5

mg/dose every 4-6 hrs.

Ped (<1 yr): 0.05-0.15

mg/kg/dose every 4-6 hrs.


Dose (PO): adult (and ped > 12yrs): 2-4 mg/dose 3-4

times/day; ped (6-12 yrs): 2 mg/dose 3-4 times/day; ped

(<6 yrs): 0.1-0.2 mg/kg/dose 3 times/day.

Clearance: metabolized by the liver to an inactive

sulfate.

Adverse effects: possible beta-adrenergic overload,

tachyarrhythmias, palpitations, hypertension, chest

pain, CNS stimulation, headache, insomnia, increase

blood glucose; systemic effects are dose related.

Comments: for acute exacerbations, more frequent




dosing may be used; use caution in patients with 
hyperthyroidism, diabetes, cardiovascular disorders. 

Aminocaproic Acid (Amicar) 
Actions: stabilizes clot formation by inhibiting 
plasminogen activators (fibrinolysis inhibitor) and 
plasmin. 
Indications: excessive acute bleeding from 
hyperfibrinolysis, chronic bleeding tendency; antidote 
for excessive thrombolysis. 
Dose: loading dose of 100-150 mg/kg IV over the first 
30-60 minutes followed by constant infusion of 33.3 
mg/kg/hour for about 8 hours or until bleeding 
controlled. Most common regimen for adult: 5 gram 
loading (started prior to skin incision) followed by 
constant infusion of 1 gm/hour. 
Clearance: primarily renal elimination. 
Contraindications: DIC, hematuria. 
Adverse effects: hypotension, bradycardia, 
dysrhythmias, elevated LFT's, thrombosis, nausea, 
diarrhea, weakness, headache, decreased platelet 
function, false increase in urine amino acids. 
Comments: reduce dose by 75% in patients with 
oliguria or ESRD; use caution in cardiac, renal or 
hepatic disease. 

Aminophylline (Theophylline) 
Actions: inhibits of phosphodiesterase, resulting in 
bronchodilation with positive inotropic and chronotropic 
effects. 
Indications: bronchospasm, infantile apneic spells. 
Dose (loading): 5-7 mg/kg IVPB over 15-30 min (6 
mg/kg PO). 
Maintenance (IV): 1) Neonates: 0.2 mg/kg/hr 

2) Infants 6 wk - 6 months: 0.5 
mg/kg/hr. 
3) Infants 6 months - 1 year: 0.6­
0.7 mg/kg/hr. 
4) Children 1 - 9 years: 1 
mg/kg/hr. 
5) Children 9-12 years: 0.9 
mg/kg/hr. 
6) Children 12-16: 0.7 mg/kg/hr 
7) Adult smokers: 0.8 mg/kg/hr. 
8) Adult non-smokers: 0.5 
mg/kg/hr. 
9) Adults w/CHF/liver disease: 
0.25 mg/kg/hr. 

Dose (neonatal apnea): load with 5-6 mg/kg IV/PO, 
followed by maintenance dose: 1-2 mg/kg/dose every 6­
8 hrs IV/PO. 
Therapeutic level (theophylline): bronchospasm:10­
20 mg/L; neonatal apnea 6-13 mg/L. 
Clearance: hepatic metabolism; renal elimination (10% 
unchanged). 
Adverse effects: nausea, vomiting, anorexia, 
dizziness, headaches, agitation, tachyarrhythmias, 
ventricular arrhythmias, palpitations, overdosage 
hyperreflexia, convulsions, hypotension, tachypnea. 
Comments: aminophylline contains about 80% 
theophylline by weight. 

Amiodarone (Cordarone) 
Actions: inhibits adrenergic stimulation, decreases A-V 
conduction and the sinus node function, prolongs the 
PR, QRS, and QT intervals, and produces alpha- and 
beta-adrenergic blockade. 
Indications: refractory or recurrent ventricular 
tachycardia or VF, SVT, PSVT. 
Dose (cardiac arrest): adult: 300 mg IVP; consider 
repeating 150 mg IVP in 3-5 minutes, max dose: 2.2 gm 
IV/24 hours; ped: 5 mg/kg IV/IO. 
Dose (tachyarrhythmias-adult): load with 150 mg IV 
over first 10 minutes (may repeat 150 mg every 10 
minutes for breakthrough VF/VT); then infuse 360 mg 
IV over 6 hours (1 mg/min) followed by a maintenance 
infusion of 540 mg IV over 18 hours (0.5 mg/min). 
Dose (tachyarrhythmias-ped): load with 5 mg/kg IV 
over 20-60 minutes followed by a maintenance infusion 
of 5-10 mcg/kg/min; supplemental doses may be given 
for breakthrough episodes of VT/VF up to a max of 15 
mg/kg/d. 
Clearance: biliary elimination. 
Contraindications: severe sinus node dysfunction, 
marked sinus bradycardia, second and third degree AV 
block, bradycardia induced syncope (except if 
pacemaker is placed), cardiogenic shock, thyroid 
disease. 
Adverse effects: may cause severe sinus bradycardia, 
ventricular arrhythmias, AV block, liver and thyroid 
function test abnormalities, hepatitis, cirrhosis; 
pulmonary fibrosis may follow long-term use; increases 
serum levels of digoxin, oral anticoagulants, diltiazem, 
quinidine, procainamide, and phenytoin. 
Comments: avoid during pregnancy and while breast 
feeding; use with caution in renal failure. 



Amrinone (Inocor) 
Actions: phosphodiesterase inhibitor (rapid inotropic 
agent) causing increase in cardiac output while 
pulmonary vascular resistance and preload decrease 
(positive inotropic and vasodilator properties), slightly 
increases atrioventricular conduction. 
Indications: treatment of low cardiac output states, 
adjunctive therapy for pulmonary hypertension, 
intractable heart failure. 
Dose (adult/ped): load with 0.75 mg/kg IV over 2-3 
minutes followed by a maintenance infusion of 5-15 
mcg/kg/min; infusion mixtures (typically 100 mg in 250 
cc) must not contain dextrose; dose should not exceed

10 mg/kg/24 hours.

Dose (neonate): load with 0.75 mg/kg IV over 2-3

minutes followed by maintenance infusion of 3-5

mcg/kg/min.

Clearance: variable hepatic metabolism; renal/fecal

excretion.

Adverse effects: worsening myocardial ischemia,

thrombocytopenia, hypotension, tachyarrhythmias

hepatic function abnormalities, nausea/vomiting;

contraindicated if allergic to bisulfites.

Comments: do not administer furosemide (Lasix) in

same IV line; use reduced dose (50-75% of dose) in

renal failure.


Aprotinin (Trasylol) 
Actions: inhibitor of several proteases (including 
trypsin, kallikrein, and plasmin) and inhibits factor XIIa 
activation of complement; protects glycoprotein Ib 
receptor on platelets during cardiopulmonary bypass. 
Indications: prophylactic use to reduce bleeding and 
transfusion requirements in high-risk cardiac surgery 
patients. 
Test dose: 0.1 mg/kg or 1 mL (1.4 mg) administer IV 
via a central line; wait at least 10 minutes for possible 
adverse reaction (i.e., rash, bronchospasm, 
hypotension). 
High dose (adult): 200 mL (280 mg) IV over 20-30 
minutes; 200 mL (280 mg) into pump prime volume; 
followed by 50 mL/hr (70 mg/hr) maintenance. 
Low dose (adult): 100 mL (140 mg) IV over 20-30 
minutes; 100 mL (140 mg) into pump prime volume; 
followed by 25 mL/hr (35 mg/hr) maintenance. 
Dose (ped): 171.5 mL/m2 or 240 mL/m2 over 20-30 
minutes; 171.5 mL/m2 into pump prime volume; 
followed by 40 mL/m2/hour maintenance. 
Clearance: renal elimination. 
Adverse effects: allergic reactions and anaphylaxis; 
hypotension may occur with rapid administration. 
Comments: aprotinin prolongs whole blood clotting 
time of heparinized blood (prolonged PTT); patients 
may require additional heparin even in the presence of 
adequate anticoagulation by activated clotting time 
(ACT); all doses of aprotinin should be administered 
through a central line; no other drugs should be 
administer in the same line. 

Aspirin (Acetylsalicylic Acid) 
Actions: irreversibly inhibits platelet cyclo-oxygenase, 
inhibits the formation of platelet-aggregating substance 
thromboxane A2 platelet aggregation, acts on 
hypothalamus heat-regulating center to reduce fever. 
Indications: treatment of mild to moderate pain, 
inflammation, and fever; adjunctive treatment of 
Kawasaki disease; used for prophylaxis of myocardial 
infarction and transient ischemic episodes. 
Dose (adult): analgesic and antipyretic: 325-650 mg 
every 4-6 hours PO or rectal; anti-inflammatory: 2.4-5.4 
g/day PO in divided doses; myocardial infarction 
prophylaxis: 75-325 mg/day PO. 
Dose (ped): analgesic and antipyretic: 10-15 mg/kg 
PO/PR every 4-6 hours (up to 60-80 mg/kg/24 hr); anti­
inflammatory: 60-100 mg/kg/day PO divided every 6-8 
hours; Kawasaki disease: 80-100 mg/kg/24 hrs PO in 4 
divided doses during febrile phase until defervesces, 
then decrease to 3-5 mg/kg/24 hrs PO every am 
(continue for at least 8 weeks). 
Clearance: primarily by hepatic microsomal enzymes. 
Adverse effects: may cause GI upset, allergic 
reactions, liver toxicity, decreased platelet aggregation. 
Comments: active peptic ulcer disease (use rectal 
suppository); use caution if history of hypersensitivity or 
allergy, bleeding disorders, severe hepatic disease, 
renal dysfunction, gastritis, gout; associated with Reye’s 
syndrome (do not use in patients <16 years of age for 
treatment of chicken pox or flu-like symptoms). 

Atenolol (Tenormin) 
Actions: beta1-selective adrenergic receptor blockade. 
Indications: hypertension, angina, postmyocardial 
infarction. 
Dose (adult): PO: 50-100 mg/day; IV: 5 mg prn. 
Dose (ped): 1-1.2 mg/kg/dose PO qd; max dose: 2 
mg/kg/24 hrs. 
Dose (post MI): adult: 5 mg IV over 5 minutes, then 



repeat in 10 minutes if initial dose tolerated;

maintenance: start 50 mg/dose PO every 12 hrs x 2

dose 10 min after last IV dose followed by 100 mg/24

hrs in 1-2 doses for 6-9 days (discontinue if bradycardia

or hypotension require treatment).

Clearance: renal, intestinal elimination.

Contraindications: pulmonary edema, cardiogenic

shock.

Adverse effects: may cause bradycardia, hypotension,

second or third degree AV block, dizziness, fatigue,

lethargy, headache,.

Comments: high doses block B2-adrenergic receptors;

caution in patients on calcium-channel blockers,

diabetes, asthma; adjust dose in renal impairment;

avoid abrupt withdrawal; IV administration rate max: 1

mg/min.


Atropine Sulfate 
Actions: competitive blockade of acetylcholine at 
muscarinic receptors; increases cardiac output, dries 
secretions, antagonizes histamine and serotonin. 
Indications: bradycardia; antisialagogue; exercise­
induced asthma, antidote for organophosphate 
pesticide poisoning, mydriasis and cycloplegia. 
Dose (antisialagogue): adult 0.2-0.4 mg IV; ped 0.01 
mg/kg/dose IV/IM. 
Dose (bronchospasm): 0.025-0.05 mg/kg/dose in 2.5 
ml NS q6-8 hours via nebulizer (min dose 0.25 mg; max 
dose: 1 mg). 
Dose (bradycardia): adult 0.5-1.0 mg IV may repeat 
every 3-5 minutes; ped: 0.02 mg/kg IV may repeat 
every 3-5 minutes. 
Dose (PEA/asystole): adult: 0.5-1 mg IV may repeat 
every 3-5 minutes; ped: 0.02 mg/kg every 3-5 minutes 
(max single dose: 0.5 mg in children, 1 mg in 
adolescents). 
Minimum dose: 0.1 mg IV. 
Clearance: 50-70% hepatic metabolism; renal 
elimination. 
Contraindications: patients sensitive to sulfites. 
Adverse effects: may cause tachydysrhythmias, AV 
dissociation, premature ventricular contractions, dry 
mouth, urinary retention, CNS effects (dizziness, 
hallucinations, restlessness, fatigue, headache). 
Comments: not effective in second degree AV block 
type II; avoid in new third degree block with wide QRS 
complexes, and hypothermic bradycardia. 

Bicarbonate (Sodium Bicarbonate) 
Actions: hydrogen ion neutralization. 
Indications: metabolic acidosis, gastric hyperacidity, 
alkalinization agent for urine, treatment of 
hyperkalemia. 
Dose (metabolic acidosis): IV dosage should be 
based formula: 

Adult: NaHCO3 (mEq) = 0.2 x weight (kg) x base 
deficit (mEq/L). 

Ped: NaHCO3 (mEq) = 0.3 x weight (kg) x base 
deficit (mEq/L). 
Dose (cardiac arrest): adult: 1 mEq/kg/dose; 
pediatric: 0.5-1.0 mEq/kg/dose; neonates should 
receive 4.2% solution. 
Contraindications: respiratory alkalosis, unknown 
abdominal pain, inadequate ventilation during CPR, 
excessive chloride loss. 
Adverse effects: may cause metabolic alkalosis, 
hypercarbia,  hyperosmolality, hypernatremia, 
hypokalemia, hypomagnesemia, hypocalcemia, 
hyperreflexia, edema, tissue necrosis (extravasation); 
may decrease cardiac output, systemic vascular 
resistance, and myocardial contractility. 
Comments: use with caution in patients in CHF, renal 
impairment, cirrhosis, hypocalcemia, hypertension, 
concurrent corticosteroids; crosses placenta; 8.4% 
solution is approximately 1.0 mEq/mL; 4.2% solution is 
approximately 0.5 mEq/mL. 

Bretylium Tosylate (Bretylol) 
Actions: initially, release of norepinephrine into 
circulation, followed by prevention of synaptic release of 
norepinephrine; suppression of ventricular fibrillation 
and ventricular arrhythmias; increase in myocardial 
contractility (direct effect). 
Indications: treatment of VF/VF and other serious 
ventricular arrhythmias. 
Dose: 5 mg/kg IV push initially, followed by 5-10 mg/kg 
every 15-30 min to total of 30-35 mg/kg. 
Continuous infusion: 1-2 mg/min (2 gm/250 cc D5W). 
Clearance: excreted unchanged in urine. 
Contraindications: digitalis-induced ventricular 
tachycardia. 
Adverse effects: hypotension (potentiated by quinidine 
or procainamide), nausea/vomiting following rapid 
injection; may cause PVCs and increased sensitivity to 
digitalis and catecholamines. 
Comments: reduce dose in renal impairment. 



Bumetanide (Bumex) 
Actions: loop diuretic with principal effect on the 
ascending limb of the loop of Henle. Increased 
excretion of Na, K, Cl, Ca, Mg, phosphate, and H2O. 
Indications: edema, hypertension, intracranial 
hypertension. 
Dose (adult): 0.5-1.0 mg IV over 2-3 minutes; may 
repeat q2-3 hours prn; maximum dose of 10 mg/day. 
Continuous infusion of 0.9-1 mg/hour may be more 
effective then bolus. 
Dose (ped >6 months): 0.015-0.1 mg/kg/dose; max 
dose 
Clearance: hepatic metabolism; 81% renal excretion 
(45% unchanged). 
Adverse effects: electrolyte losses, dehydration, 
deafness (rapid infusion ototoxic), hypotension, 
encephalopathy, dizziness, metabolic alkalosis. 
Comments: cross-allergenicity may occur in patients 
allergic to sulfonamides; use caution in hepatic 
dysfunction. 

Caffeine 
Indications: diuretic; relief of post-dural puncture 
headache; treatment of idiopathic apnea of prematurity. 
Preparations: available as caffeine (anhydrous), 
caffeine citrate, and caffeine and sodium benzoate; 1 
mg caffeine base is equivalent to 2 mg of caffeine 
citrate or caffeine and sodium benzoate. 
Dose (postdural puncture headache): adult: 500 mg 
caffeine benzoate IV (500 mg caffeine benzoate in 500 
mL NS given over 2 hours) or 300 mg caffeine PO, may 
repeat at 8 hour intervals; ped (>12 yrs): 8 mg/kg 
caffeine benzoate IV every 4 hrs as needed. 
Dose (neonatal apnea): load with 10-20 mg/kg IV/PO 
as caffeine citrate; maintenance dose: 5-10 mg/kg once 
daily starting 24 hrs after load. 
Contraindications: symptomatic cardiac dysrhythmias, 
peptic ulcer. 
Adverse effects: tachycardia, palpitations, headache, 
insomnia, nervousness, restlessness, gastric irritation, 
nausea, vomiting, anxiety. 
Comments: caffeine benzoate not recommended for 
neonates (associated with kernicterus in neonates); IV 
caffeine should be given as a slow infusion. 

Calcium Chloride 
Actions: essential for maintenance of cell membrane 
integrity, muscular excitation-contraction coupling, 
glandular stimulation-secretion coupling, and enzyme 
function; increases blood pressure. 
Indications: hypocalcemia, hyperkalemia, 
hypomagnesemia, CPR. 
Dose (hypocalcemia): adult: 500-1000 mg/dose (8-16 
mg/kg IV), repeat  q6 hrs as needed; ped: 10-20 
mg/kg/dose, repeat q4-6 hrs as needed. 
Dose (hypocalcemia secondary to citrated blood

transfusion): 33 mg/100 mL of citrated blood

exchanged.

Dose (cardiac arrest): adult: 250-500 mg/dose (or 2-4

mg/kg/dose), may repeat q10 minutes if necessary;

ped: 20 mg/kg/dose, may repeat q10 min.

Dose (calcium antagonist toxicity; mag

intoxication): adults: 500-1000 mg/dose over 5-10

minutes, may repeat or start infusion; ped: 10-20

mg/kg/dose, may repeat as necessary.

Adverse effects: may cause bradycardia or arrhythmia

(especially with digitalis), hypertension, increased risk

of ventricular fibrillation, can be irritating to veins,

extravasation may lead to necrosis.

Comments: do not mix with sodium bicarbonate; not

used routinely in ACLS; avoid rapid IV administration;

central-line administration is preferred IV route; 10%

CaCl2= 100 mg/mL = 1.36 mEq Ca2+/mL.


Calcium Gluconate 
Actions: essential for maintenance of cell membrane 
integrity, muscular excitation-contraction coupling, 
glandular stimulation-secretion coupling, and enzyme 
function; increases blood pressure. 
Indications: hypocalcemia, hyperkalemia, 
hypomagnesemia. 
Dose (hypocalcemia): adult: 2-15 g/24 hours as a 
continuous infusion or divided doses; ped: 200-800 
mg/kg/day as a infusion or 4 divided doses. 
Dose (hypocalcemia secondary to citrated blood 
transfusion): 100 mg/100 mL of citrated blood 
exchanged. 
Dose (calcium antagonist toxicity; mag

intoxication): adults: 1-2 grams; ped: 100 mg/kg/dose.

Dose: adult: 15-30 mg/kg IV; pediatric: 60-100 mg/kg

slow IV.

Adverse effects: may cause bradycardia or arrhythmia

(especially with digitalis), hypertension, increased risk

of ventricular fibrillation, and can be irritating to veins.

Comments: do not mix with sodium bicarbonate; not

used routinely in ACLS; avoid rapid IV administration;

central-line administration is preferred IV route; 10%




Calcium gluconate = 0.45 mEq Ca2+/mL (calcium less 
available with calcium gluconate than with calcium 
chloride due to binding of gluconate). 

Captopril (Capoten) 
Actions: competitive inhibitor of angiotensin-converting 
enzyme (ACE); prevents conversion of angiotensin I to 
angiotensin II, a potent vasoconstrictor; results in lower 
levels of angiotensin II which causes an increase in 
plasma renin activity and a reduction in aldosterone 
secretion (decreases preload and afterload). 
Indications: hypertension, congestive heart failure, left 
ventricular dysfunction after myocardial infarction, 
diabetic nephropathy. 
Dose (adult): initially 12.5-25 mg/dose PO bid-tid; 
increase weekly if necessary by 25 mg/dose to max 
dose of 450 mg/24 hours. 
Dose (ped): initially 0.3-0.5 mg/kg/dose q8 hours; 
titrate upward if needed to max dose of 6 mg/kg/24 
hours. 
Dose (infant): initially 0.15-0.3 mg/kg/dose; titrate 
upward if needed to max dose of 6 mg/kg/24 hours 
(qd-qid). 
Dose (neonate): 0.1-0.4 mg/kg/24 hours PO (q6-8 
hours). 
Clearance: hepatic metabolism; 95% renal excreted. 
Adverse effects: may cause rash, proteinuria, 
neutropenis, cough, angioedema, hyperkalemia, 
hypotension, diminution of taste, bronchospasm. 
Comments: use caution in collagen vascular 
disease; avoid in pregnant patients; exaggerated 
response in renal artery stenosis and with diuretics. 

Chloral Hydrate (Noctec) 
Actions: central nervous system depressant effects 
are due to its active metabolite trichloroethanol, 
mechanism unknown. 
Indications: sedative/hypnotic. 
Dose (adult): sedative: 250 mg PO 3 times daily; 
hypnotic: 500-1000 mg PO/PR at bedtime or 30 
minutes prior to procedure (max 2 gm/24 hr). 
Dose (ped): sedation/anxiety: 5-15 mg/kg/dose 
PO/PR q8 hr (max 500 mg); sedation (non-painful 
procedure): 50-75 mg/kg dose 30-60 minutes prior to 
procedure, may repeat 30 minutes after initial dose if 
needed; hypnotic: 20-40 mg/kg/dose PO up to a max 
of 50 mg/kg/24. 
Dose (neonate): 25 mg/kg/dose PO for sedation 
prior to a procedure or 50 mg/kg as hypnotic. 
Duration: 4-8 hours (peak effect in 30-60 minutes). 
Adverse effects: may cause GI irritation, paradoxical 
excitement, hypotension, myocardial/respiratory 
depression. 
Comments: contraindicated in patients with hepatic 
or renal disease; not analgesic; do not exceed 2 
weeks of chronic use. 

Chlorothiazide (Diuril) 
Action: inhibits sodium reabsorption in the distal 
tubules causing increased excretion of sodium and 
water as well as potassium, hydrogen ions, 
magnesium, phosphate, calcium. 
Indications: management of mild-moderate 
hypertension, or edema associated with congestive 
heart failure, pregnancy, or nephrotic syndrome in 
patients unable to take oral hydrochlorothiazide. 
Dose (adult): 500 mg to 2 gm/day PO (100-500 
mg/day IV at 50-100 mg/min) divided in 1-2 
doses;(max dose 2 gm/day) 
Dose (ped): 20 mg/kg/day PO (4 mg/kg/day IV ) in 2 
divided doses. 
Dose (infant <6 months): 20-40 mg/kg/day PO (2-8 
mg/kg/day IV) in 2 divided doses. 
Clearance: renal elimination. 
Adverse effects: may increase serum calcium, 
bilirubin, glucose, uric acid; may cause alkalosis, 
pancreatitis, dizziness, hypokalemia, and 
hypomagnesemia. 
Comments: use with caution in liver and severe renal 
disease. 

Chlorpromazine (Thorazine) 
Actions: blocks postsynaptic mesolimbic 
dopaminergic receptors in the brain; exhibits a strong 
alpha-adrenergic blocking effect and depresses the 
release of hypothalamic and hypophyseal hormones; 
depress the reticular-activating system. 
Indications: treatment of nausea/vomiting, 
psychoses, Tourette’s syndrome, mania, intractable 
hiccups (adults), behavioral problems (children). 
Dose (adult): nausea/vomiting: 10-25 mg PO, 25-50 
mg IV/IM, 50 mg PR; intractable hiccups: 25-50 mg 
PO/IM (25-50 mg slow IV) 3-4 times daily; psychosis: 
initial 25 mg IV/IM, may repeat (25-50 mg) in 1-4 
hours. 
Dose (ped >6 months): nausea/vomiting and 
psychosis: 0.5-1 mg/kg/dose IV/IM q6-8 hours (max 



dose for <5 yrs: 40 mg/kg/day; max for 5-12 yrs: 75

mg/kg/day), 0.5-1 mg/kg/dose PO q4-6 hrs, 1

mg/kg/dose PR q6-8 hrs.

Adverse effects: drowsiness, jaundice, lowered

seizure threshold, extrapyramidal/anticholinergic

symptoms, hypotension, arrhythmias,

agranulocytosis, neuroleptic malignant syndrome.

Comments: EKG changes include prolonged PR

interval, flattened T waves, and ST depression.


Cimetidine (Tagamet) 
Actions: competitive inhibition of histamine at H2 
receptors of the gastric parietal cells resulting in 
reduced gastric acid secretion, gastric volume, and 
hydrogen ion concentration. 
Indications: pulmonary aspiration prophylaxis, 
gastroesophageal reflux, gastric acid hypersecretion, 
anaphylaxis prophylaxis. 
Dose (adult): 300 mg qid or 400 mg BID or 400-800 
mg qhs IV/IM/PO. 
Dose (ped): 20-40 mg/kg/day IV/IM/PO divided q6 
hours. 
Dose (infant): 10-20 mg/kg/day IV/IM/PO divided q6­
12 hours 
Dose (neonate): 5-20 mg/kg/day IV/IM/PO divided 
q6-12 hours. 
Clearance: hepatic metabolism, 75% renal 
elimination. 
Adverse effects: diarrhea, rash, myalgia, confusion, 
neutropenia, gynecomastia, elevated liver function 
tests, or dizziness may occur. 
Comments: inhibits cytochrome P-450 oxidase 
system, therefore increase levels of hepatically 
metabolized drugs may occur; adjust dose in renal 
failure. 

Citrate (Bicitra) 
Actions: absorbed and metabolized to sodium 
bicarbonate. 
Indications: gastric acid neutralization, aspiration 
pneumonia prophylaxis. 
Dose (adult): 15-30 mL PO 15-30 minutes prior to 
induction. 
Dose (ped): 5-15 mL PO 15-30 minutes prior to 
induction. 
Adverse effects: may have laxative effect, 
hypocalcemia, metabolic acidosis. 
Comments: contraindicated in patients with sodium 
restriction or severe renal impairment. Do not use 
with aluminum based antacids. 1 mL of Bicitra 
contains 1 mEq of sodium and the equivalent of 1 
mEq of bicarbonate.  5 mL of Bicitra contains 500 mg 
sodium citrate and 334 mg citric acid. 

Clonidine (Catapres) 
Actions: central alpha2-adrenergic agonist, 
decreases systemic vascular resistance and heart 
rate. 
Indications: hypertension; autonomic hyperactivity 
secondary to drug withdrawal. 
Dose (adult): initial: 0.1 mg bid PO, increase in 0.1 
mg/24 hr increments at weekly intervals until desired 
response (max dose: 2.4 mg/24 hr) 
Dose (ped): 5-10 mcg/kg/day in divided doses every 
6-12 hours, increase at 5-7 day intervals to 5-25 
mcg/kg/24 hr (max dose: 0.9 mg/24 hr). 
Dose (epidural): ped: 0.5-2.0 mcg/kg/hr; adult: 30-40 
mcg/hr. 
Clearance: 50% hepatic metabolism; elimination 
20% biliary, 80% renal. 
Adverse effects: hypotension, dry mouth, dizziness, 
drowsiness, fatigue, constipation, anorexia, 
arrhythmias, local skin reactions with patch. 
Comments: abrupt withdrawal may cause rebound 
hypertension or arrhythmias; signs of sympathetic 
overactivity may occur. 

Dantrolene (Dantrium) 
Actions: reduction of calcium release from 
sarcoplasmic reticulum, prevents or reduces increase 
in myoplasmic calcium ion concentration. 
Indications: malignant hyperthermia, skeletal muscle 
spasticity, neuroleptic malignant syndrome. 
Preparation: dantrolene is packaged as 20 mg of 
lyophilized powder to be dissolved in 60 mL of sterile 
water; dissolves slowly into solution. 
Dose (MH): 2.5 mg/kg IV, repeat dose every 5 
minutes until symptoms are controlled up to a 
cumulative dose of 10 mg/kg; after the acute reaction 
has been terminated: 1 mg/kg every 6 hours for 24-48 
hours then gradually taper or switch to oral therapy. 
Adverse effects: muscle weakness, GI upset, 
drowsiness, sedation, abnormal liver function, tissue 
irritant; additive effect with neuromuscular blockers. 
Comments: prophylactic IV treatment is not 
recommended. 







tachycardia, dizziness, urinary retention, seizures. 

Dobutamine (Dobutrex) 
Action: stimulates beta1-adrenergic receptors, 
causing increased contractility and heart rate, with 
minimal effect on beta2- and alpha adrenergic 
receptors. 
Indications: cardiogenic shock, severe CHF; low 
cardiac output. 
Preparation (adult): 250 mg/250 D5W (1 mg/cc). 
Preparation (ped): weight (kg) x 30 = mg of drug in 
100 mL; 1 mL/hr = 5 mcg/kg/min. 
Dose: 2-20 mcg/kg/min, titrate to desired effect (max 
dose 40 mcg/kg/min). 
Clearance: hepatic metabolism and renal excretion. 
Contraindications: avoid in patients with idiopathic 
hypertrophic subaortic stenosis. 
Adverse effects: tachyarrhythmias (less than 
dopamine), hypertension, myocardial ischemia, 
headache, nausea, can increase ventricular rate in 
atrial fibrillation. 
Comments: Do not mix with sodium bicarbonate; 
lowers CVP and wedge pressure but has little effect 
on pulmonary vascular resistance. 

Dolasetron Mesylate (Anzemet) 
Actions: selective serotonin receptor antagonist, 
blocking serotonin both peripherally on vagal nerve 
terminals and centrally in the chemoreceptor trigger 
zone. 
Indications: prevention/treatment of postoperative 
nausea and vomiting. 
Dose (adult): PONV prophylaxis: 100 mg PO 2 hrs 
before surgery or 12.5 mg IV 15 minutes before 
surgery; PONV treatment: 12.5 mg IV 15 before the 
end of surgery. 
Dose (ped >2 yrs): PONV prophylaxis: 1.2 mg/kg 
(100 mg max) PO 2 hrs before surgery or 0.35 mg/kg 
(max 12.5 mg) IV 15 minutes before surgery; PONV 
treatment: 0.35 mg/kg (max 12.5 mg) IV 15 minutes 
before the end of surgery. 
Clearance: hepatic metabolism. 
Adverse effects: may cause headaches, dizziness 
EKG interval changes, hypertension, transient 
increases in liver enzymes. 
Comments: use with caution in patients who have or 
may develop prolongation of cardiac conduction 
intervals, particularly Qtc intervals. 

Dopamine (Intropin) 
Actions: dopaminergic, alpha and beta adrenergic 
agonist. 
Indications: shock, poor perfusion, decreased 
splanchnic perfusion, low cardiac output, oliguria. 
Preparation (adult): 400 mg/250 cc D5W = 1600 
mcg/cc. 
Preparation (ped): weight (kg) x 30 = mg of drug in 
100 mL; 1 mL/hr = 5 mcg/kg/min. 
Dose: range 2-20 mcg/kg/min (max dose 50 
mcg/kg/min) titrate to effect. 

2-5 mcg/kg/min: stimulates dopamine receptors,

redistribute blood flow to kidneys, inhibits

aldosterone.

5-10 mcg/kg/min: beta1 > alpha receptor

stimulation, increases heart rate, cardiac

contractility, cardiac output, and to a lesser extent

renal blood flow.

10-15 mcg/kg/min: alpha and beta1 stimulation.

>15 mcg/kg/min: alpha effects predominate,

decreased renal perfusion.


Clearance: MAO/COMT metabolism.

Contraindications: pheochromocytoma or

ventricular fibrillation.

Adverse effects: tachycardia, arrhythmias,

nausea/vomiting; superficial tissue necrosis and

sloughing may occur with extravasation (treat with

phentolamine).

Comments: do not mix with sodium bicarbonate.;

effects are prolonged and intensified by MAO

inhibitors.


Dopexamine (Dopacard) 
Actions: synthetic analogue of dopamine, beta-2 and 
dopamine agonist (little beta-1 or alpha activity); 
increases cardiac output, heart rate, and renal blood 
flow; decreases SVR with little change in blood 
pressure. 
Indications: shock, poor perfusion, decreased 
splanchnic perfusion, low cardiac output, oliguria. 
Dose: 0.5-6 mcg/kg/min titrated to desired effect. 
Contraindications: patients taking MAO inhibitors, 
pheochromocytoma. 
Adverse effects: hypotension, tachycardia, 
nausea/vomiting, anginal pain, tremor, headache 
Comments: severe hypertension may occur in 
patients taking MAO inhibitors; do mix with sodium 
bicarbonate. 







doses: 0.1-0.2 mg/kg) IV/IO q3-5 minutes;

intratracheal: 0.1 mg/kg.

Neonates: 0.01-0.03 mg/kg IV/IO q3-5 minutes.


Dose (bradycardia): 
Adult: 2-10 mcg/min infusion; bolus 10-20 mcg. 
Ped: 0.01 mg/kg IV/IO or 0.1 mg/kg ET 

Dose (refractory hypotension): 
Adult: 0.1-1 mcg/kg/min IV (max 1.5 mcg/kg/min). 
Ped: 0.1-1 mcg/kg/min IV (max 1.5 mcg/kg/min). 

Dose (bronchospasm): 
Adult: 0.1-0.5 mg IM/SC (aqueous 1:1000) q10-15 
minutes to 4 hrs; 0.1-0.3 ml/dose SC (susphrine 
suspension 1:200); 0.1-0.25 mg IV. 
Ped: 0.01 mcg/kg SC (aqueous 1:1000) q15 
minutes to 4 hrs; 0.005 ml/kg/dose SC (susphrine 
suspension 1:200). 

Dose (hypersensitivity reaction): 
Adult: 0.2-0.5 mg IM/SC q20 min to 4 hrs or 0.1­
0.25 mg IV. 
Ped: 0.01 mg/kg SC q15 minutes for 2 doses then 
q4 hrs as needed. 

Clearance: MAO/COMT metabolism.

Adverse effects: may cause hypertension,

dysrhythmias, headache, nervousness,

nausea/vomiting, myocardial ischemia; dysrhythmias

potentiated by halothane; metabolic effects: increases

adipose tissue lipolysis, liver glycogenolysis, inhibits

release of insulin.

Comments: crosses placenta; necrosis may occur at

site of repeated local injection; ETT doses should be

diluted with NS to a volume of 3-5 ml.


Epinephrine, Racemic (Vaponefrin) 
Actions: mucosal vasoconstriction (see epinephrine). 
Indications: airway edema, bronchospasm. 
Dose (adult): inhaled via nebulizer: 0.5 mL of 2.25% 
solution in 2.5-3.5 mL of NS q1-4 hr prn. 
Dose (ped >2 yrs): inhaled via nebulizer: 0.25-0.5 
mL of 2.25% solution in 2.5-3.5 mL NS. 
Dose (ped <2 yrs): inhaled via nebulizer:0.25 mL of 
2.25% solution in 2.5-3.5 mL NS. 
Clearance: MAO/COMT metabolism. 
Adverse effects: see epinephrine. 
Comments: rebound airway edema may occur. 

Ergonovine (Ergotrate) 
Actions: constriction of uterine and vascular smooth 
muscle. 
Indications: postpartum uterine atony and bleeding, 
uterine involution. 
Dose: 0.2 mg IV in 5 mL NS given over 1 minute (IV 
route is used only in emergencies). 0.2 mg IM q2-4 
hours for less than 5 doses; then PO: O.2-0.4 mg q6­
12 hours for 2 days or prn. 
Clearance: hepatic metabolism and renal elimination. 
Adverse effects: may cause hypertension from 
system vasoconstriction, arrhythmias, coronary 
spasm, cerebrovascular accidents, uterine tetany, or 
gastrointestinal upset; overdose may cause 
convulsions or stroke. 

Esmolol (Brevibloc) 
Actions: selective beta1-adrenergic blockade; short 
half-life (2-9 minutes). 
Indications: SVT, myocardial ischemia, 

hypertension. 
Standard adult conc.: 10 mg/mL (infusion mix 2.5 
gm ampul in 250 cc). 
Dose (bolus): 5-100 mg IV prn. 
Dose (infusion): adult: load 500 mcg/kg IV bolus 
over 1 minute followed by maintenance starting at 50 
mcg/kg/min titrated to response (max 500 
mcg/kg/min); ped: load 100-500 mcg/kg IV over 1 
minute followed by maintenance infusion stating at 50 
mcg/kg/min (max 500 mcg/kg/min) 
Clearance: degraded by RBC esterases; renal 
elimination. 
Adverse effects: bradycardia, AV conduction delay, 
hypotension, congestive heart failure, myocardial 
depression, beta2 activity at high doses. 
Comments: may increase digoxin level by 10%-20%; 
morphine may increase esmolol levels. 

Ethacrynic Acid (Edecrin) 
Actions: inhibits reabsorption of sodium and chloride 
in the ascending loop of Henle and distal renal tubule, 
interfering with the chloride-binding cotransport 
system, cause increased excretion of water, sodium, 
chloride, magnesium and calcium. 
Indications: CHF, hepatic and renal disease, ascites, 
edema. 
Dose (adult): 50-100 mg/day PO in 1-2 divided 
doses, may increase to max of 400 mg/day; 0.5-1 
mg/kg/dose (max 100 mg/day). 
Dose (ped): 1 mg/kg/dose once daily, may increase 
to max of 3 mg/kg/day; 1 mg/kg/dose IV (max 3 
mg/kg/day). 



Clearance: hepatic metabolized to active cysteine

conjugate (35%-40%); 30%-60% excreted

unchanged in bile and urine.

Adverse effects: may potentiate the activity of

antihypertensives, neuromuscular blocking agents,

digoxin, and increase insulin requirements in diabetic

patients; risk of ototoxicity.


Etomidate (Amidate) 
Actions: augments the inhibitory tone of GABA in the 
CNS (produces unconsciousness in approximately 30 
seconds). 
Indications: induction and maintenance of general 
anesthesia. 
Dose (induction of anesthesia): 0.2-0.3 mg/kg IV. 
Dose (maintenance): 10 mcg/kg/min IV with N 20 
and opiate. 
Dose (sedation): 5-8 mcg/kg/min; used only for short 
periods of time due to inhibition of corticosteroid 
synthesis. 
Clearance: hepatic. 
Adverse effects: direct cerebral vasoconstrictor, 
minimal cardiovascular effects, pain on injection, 
myoclonus may occur in about 1/3 of patients during 
induction, adrenocortical suppression, 
nausea/vomiting. 

Famotidine (Pepcid) 
Actions: competitive inhibition of histamine at H2 
receptors of the gastric parietal cells, which inhibits 
gastric acid secretion. 
Indications: pulmonary aspiration prophylaxis, peptic 
ulcer disease. 
Dose (adult): duodenal ulcer: 40 mg/day PO at 
bedtime for 4-8 wks; hypersecretory conditions: initial 
20 mg PO q6 hrs, may increase to 160 mg PO q6 hrs; 
GERD: 20 mg PO twice daily for 6 wks; Esophagitis: 
20-40 mg twice daily for up to 12 wks; IV dosing: 20 
mg q12 hrs. 
Dose (ped): PUD: 0.5 mg/kg/day at bedtime or 
divided doses (max 40mg/day); IV dosing: 0.6-0.8 
mg/kg/day in 2-3 doses (max 40 mg/day). 
Clearance: 30%-35% hepatic metabolism, 65%-70% 
renal elimination. 
Adverse effects: may cause confusion, dizziness, 
headache, diarrhea. 
Comments: rapid IV administration may increase risk 
of cardiac arrhythmias and hypotension; administer 
slow IV. 

Flumazenil (Mazicon) 
Actions: competitive inhibition of GABA; antagonizes 
the effect of benzodiazepines on the 
GABA/benzodiazepine receptor complex. 
Indications: reversal of benzodiazepine sedation or 
overdose. 
Dose (adult): benzodiazepine overdose: first dose 
0.2 mg IV over 15 seconds, second dose 0.3 mg IV 
over 30 seconds, if no adequate response give third 
dose 0.5 mg IV over 30 seconds, may repeat at 1 
minute intervals up to a total dose of 3 mg; reversal of 
conscious sedation: 0.2 mg IV over 15 seconds, may 
repeat at 1 minute intervals to a total dose of 1 mg. 
Dose (ped): 0.01 mg/kg IV (max 0.2 mg/kg), then 
0.005-0.01 mg/kg/dose given at 1 minute intervals up 
to a max total dose of 1 mg. 
Clearance: 100% hepatic metabolism; 90%-95% 
renal elimination of metabolite. 
Adverse effects: seizures, acute withdrawal, nausea, 
dizziness, agitation, arrhythmias, hypertension. 
Drug interactions: do not use in suspected tricyclic 
drug overdose, seizure-prone patients, unknown drug 
overdoses. 
Comments: does not reverse narcotics or 
nonbenzodiazepine induced CNS depression. 

Furosemide (Lasix) 
Actions: increase in excretion of sodium, chloride, 
phosphate, calcium, potassium and water by 
inhibiting reabsorption in the loop of Henle.; decrease 
CSF production. 
Indications: edema, hypertension, intracranial 
hypertension, renal failure, hypercalcemia, congestive 
heart failure. 
Dose (adult): 2-100 mg IV q6-12 hrs (max 1000 
mg/day); continuous infusion: initial 0.1 mg/kg 
followed by infusion dose of 0.1 mg/kg/hr doubled 
every 2 hours to a max of 0.4 mg/kg/hr. 
Dose (ped): 0.5-2 mg/kg/dose q6-12 hrs (max dose: 
6 mg/kg/dose). 
Dose (neonate): 0.5-1 mg/kg/dose IV/PO q8-12 hrs 
(max PO dose: 6 mg/kg/dose; max IV dose: 2 
mg/kg/dose). 
Clearance: hepatic metabolism; renal elimination. 
Adverse effects: may cause electrolyte imbalance, 
dehydration, transient hypotension, deafness, 
hyperglycemia, or hyperuricemia. 



Comments: Sulfa-allergic patients may exhibit 
hypersensitivity. 

Gabapentin (Neurontin) 
Actions: unknown. 
Indications: postherpetic neuralgia, treatment of 
partial and secondary generalized seizures, treatment 
of neuropathic pain. 
Preparation: tablets. 
Dose (antiseizure): 

Adult: initial 300 mg on day 1, 300 mg twice daily 
on day 2, and 300 mg 3 times/day on day 3; doses 
can be increased over a week to an initial total 
dose of 1200 mg/day divided 3 times/day. 
Adult (effective anticonvulsant): 900-1800 
mg/day in 3 divided doses; the dose can be 
increased up to 1.8-2.4 gms/day depending on the 
therapeutic response; maximum dose: 3.6 
gms/day. 
Ped (3-12 yrs): initial 10 mg/kg/dose one time on 
day 1, 20 mg/kg/day twice daily on day 2, and 30 
mg/kg/day divided 3 times/day on day 3; 
maintenance: 30-45 mg/kg/day divided 3 times/day 
(some patients may require up to 90 mg/kg/day). 

Dose (postherpetic neuralgia): 
Adult: initial: 300 mg on day 1, 600 mg/day 
divided 2 times/day on day 2, then 900 mg/day 
divided 3 times/day; dose can be titrated up as 
needed for pain relief to a daily dose of 1800 
mg/day divided 3 times/day. 

Clearance: renal excretion.

Adverse effects: somnolence, dizziness, ataxia,

fatigue, nystagmus.

Comments: adjust dose in renal impairment; do not

withdrawal abruptly.


Glucagon 
Actions: stimulates adenylate cyclase to produce 
increased cyclic AMP which promotes hepatic 
glycogenolysis and gluconeogenesis, increasing 
blood glucose; produces relaxation of smooth muscle 
of stomach, duodenum, small intestine, and colon; 
positive inotropic and chronotropic effect. 
Indications: hypoglycemia, duodenal or choledochal 
relaxation, refractory beta-adrenergic blocker toxicity. 
Dose (hypoglycemia): neonates: 0.025-0.3 
mg/kg/dose (maximum: 1 mg/dose); children: 0.025­
0.1 mg/kg/dose (not to exceed 1 mg/dose, repeated 
in 20 minutes as needed); adults: 0.5-1.0 mg, may 
repeat in 20 minutes. 
Dose (GI relaxation): 0.25-2 mg IV 10 minutes prior 
to procedure. 
Clearance: renal and hepatic proteolysis. 
Adverse effects: may cause anaphylaxis, nausea, 
vomiting, hyperglycemia, positive inotropic and 
chronotropic effects; high doses potentiate oral 
anticoagulants. 
Comments: do not mix in normal saline (use sterile 
water); do not use in presence of insulinoma or 
pheochromocytoma. 

Glycopyrrolate (Robinul) 
Actions: blocks the action of acetylcholine at 
parasympathetic sites in smooth muscle, secretory 
glands, and the CNS. 
Indications: decreased gastrointestinal motility, 
antisialagogue, bradycardia, control of upper airway 
secretions, adjunct treatment of peptic ulcer disease, 
reversal of neuromuscular blockade. 
Dose (antisialagogue): 

Adult: 2.5-10 mcg/kg/dose IV/IM every 3-4 hrs. 
Ped (children): 4-10 mcg/kg/dose IV/IV every 3-4 
hrs, maximum: 0.2 mg/dose or 0.8 mg/24 hours; 
40-100 mcg/kg/dose PO 3-4 times/day. 
Ped (neonate/infant): 4-10 mcg/kg/dose IV/IM 
every 4-8 hrs; 40-100 mcg/kg/dose PO every 8-12 
hrs. 

Dose (preoperative): 
Adult: 4.4 mcg/kg IM 30-60 minutes before 
procedure. 
Ped (<2 yrs): 4.4-8.8 mcg/kg/dose IM 30-60 
minutes before procedure. 
Ped (>2 yrs): 4.4 mcg/kg IM 30-60 minutes before 
procedure. 

Dose (intraoperative): 
Adult: 0.1 mg IV repeated as needed at 2-3 
minute intervals. 
Ped: 4.4 mcg/kg IV (max: 0.1 mg), repeat at 2-3 
minute intervals as needed. 

Dose (reverse neuromuscular blockade):0.2 mg IV

for each 1 mg of neostigmine or 5 mg of

pyridostigmine administered or 5-10 mcg/kg/dose

(maximum dose: 200 mcg/dose).

Dose (peptic ulcer): adult: 0.1-0.2 mg IV/IM TID-QID

or 1-2 mg PO BID-TID.

Clearance: renal elimination.

Adverse effects: tachycardia, nausea, constipation,




confusion, bronchospasm, blurred vision, and dry

mouth.

Comments: better antisialagogue with less

chronotropy than atropine; does not cross blood-brain

barrier or placenta; use with caution in hepatic and

renal disease, ulcerative colitis, asthma, glaucoma,

ileus, or urinary retention.


Granisetron (Kytril) 
Actions: selective 5-HT3-receptor antagonist, 
blocking serotonin, both peripherally on vagal nerve 
terminals and centrally in the chemoreceptor trigger 
zone. 
Indications: prevention and treatment of 
postoperative nausea and vomiting, prophylaxis and 
treatment of chemotherapy-related nausea and 
vomiting. 
Dose (chemo-induced nausea/vomiting): adult: 10­
20 mcg/kg/dose IV 30 minutes prior to chemotherapy; 
ped (>2 yrs): 10 mcg/kg/dose IV 30 minutes prior to 
chemotherapy; only give on days of chemotherapy; 
max dose: 40 mcg/kg/day divided every 12 hrs. 
Dose (postoperative nausea/vomiting): adult: 1 mg 
IV given over 30 sec. 
Clearance: hepatic metabolism. 
Adverse effects: constipation, anemia, headache, 
fever, abdominal pain, elevated liver enzymes. 
Comments: safety/effectiveness in pediatric patients 
for the prevention and treatment of postoperative 
nausea/vomiting has not been established. 

Haloperidol (Haldol) 
Actions: blocks postsynaptic mesolimbic 
dopaminergic D1 and D2 receptors in the brain; 
depresses the reticular activating system. 
Indications: treatment of psychosis, Tourette’s 
disorder, sedation for severely agitated or delirious 
patients, postoperative antiemetic. 
Dose (adult): 0.5-5 mg PO 2-3 times/day (usual max 
30 mg/day); 2-5 mg (as lactate) IM every 4-8 hrs as 
needed. 
Dose (ped 3-12 yrs; 15-40 kg): 

Initial: 0.05 mg/kg/day PO or 0.25-0.5 mg/day PO 
given in 2-3 divided doses; increase by 0.25-0.5 
mg every 5-7 days (max: 0.15 mg/kg/day). 
Maintenance: agitation or hyperkinesia: 0.01-0.03 
mg/kg/day PO once daily; nonpsychotic disorders: 
0.05-0.075 mg/kg/day PO in 2-3 divided doses; 
psychotic disorders: 0.05-0.15 mg/kg/day PO in 2­
3 divided doses. 
IM dosing (as lactate): 0.025-0.07 mg/kg/day in 3 
divided doses to a max of 0.15 mg/kg/day. 
Antiemetic: 0.01 mg/kg/dose IV every 8-12 hrs. 

Dose (ICU sedation): mild agitation: 0.5-2 mg IV/IM;

moderate agitation: 2-5 mg IV/IM; severe agitation:

10-20 mg IV/IM; continuous infusion: 1-40 mg/hr (100

mg/100 mL D5W).

Clearance: hepatic metabolism; renal/biliary

elimination.

Adverse effects: may cause extrapyramidal

reactions or mild alpha-adrenergic antagonism; can

prolong QT interval and produce ventricular

arrhythmias, notably torsade de pointes; can lower

seizure threshold; may precipitate neuroleptic

syndrome.

Comments: use caution in patients with cardiac

disease.


Heparin 
Actions: potentiates the action of antithrombin III; 
blocks conversion of prothrombin and activation of 
other coagulation factors (factors IX, X, XI, XII, and 
plasmin); prevents conversion of fibrinogen to fibrin; 
stimulates release of lipoprotein lipase; affects 
platelet aggregation. 
Indications: prophylaxis and treatment of 
thromboembolic disorders, anticoagulation for 
cardiopulmonary bypass, DIC. 
Preparation: 1 mg = 100 units. 
Dose (adult): 

Thromboembolic prophylaxis: 5000 units SC 
every 8-12 hrs. 
Thromboembolic treatment: 

Intermittent IV: 10,000 units to start, then 
5000-10,000 units (50-70 units/kg) every 4-6 
hrs. 
IV infusion: 5000 units (or 35-100 units/kg) to 
start, then approximately 1000 units/hr (or 15­
25 units/kg/hr) with dose adjusted according to 
PTT or APTT results (usual dose range: 10-30 
units/kg/hr). 

Dose (ped): 
Infant (<1 yr): initial loading dose: 50-75 units/kg 
IV over 10 minutes; then initial maintenance dose: 
28 units/kg/hr (range: 15-35 units/kg); adjust dose 
by 2-4 units/kg/hr every 4-8 hrs as required. 
Children (>1 yr): 



Intermittent IV: load 50-100 units/kg, then 50­

100 units/kg every 4 hrs.

IV infusion: initial loading dose: 75 units/kg

over 10 minutes, then 20 units/kg/hr (range: 15­

25 units/kg/hr), adjust dose by 2-5 units/kg/hr

every 4-8 hrs as required according to PTT

results.


Dose (line flushing): 10 units/mL is used for infants

<10 kg while 100 units/mL is used for older infants,

children, and adults.

Dose (arterial lines): adult: 1 unit/mL; neonates: 0.5­

2 units/ml.

Dose (CPB): load with 300 units/kg IV; maintenance:

100 units/kg/hr IV, titrate to coagulation tests (ACT).

Clearance: primarily by reticuloendothelial uptake,

hepatic biotransformation.

Reversal: reverse with protamine sulfate.

Adverse effects: hemorrhage, allergic reactions,

thrombocytopenia, allergic reaction, diurese, altered

protein binding, decreased MAP, decreased

antithrombin III concentration, altered cell

morphology,

Comments: does not cross placenta.


Hydralazine (Apresoline) 
Actions: direct vasodilation (relaxation) of arterioles 
(with little effect on veins); associated with reflex 
tachycardia, increased cardiac output, and plasma 
volume. 
Indications: hypertension, hypertension secondary to 
pregnancy induced hypertension, primary pulmonary 
hypertension. 
Dose (adult): oral: 10-100 mg 3-4 times/day (max 
dose: 300 mg/day); IV/IM: initial: 5-20 mg/dose every 
4-6 hrs, may increase to 40 mg/dose. 
Dose (PIH): 5 mg/dose then 5-10 mg every 20-30 
minutes as needed. 
Dose (ped): 0.75-3 mg/kg/day divided every 6-12 hrs 
(max dose 5 mg/kg/day in infants and 7.5 mg/kg/day 
in children divided every 6-12 hrs or 200 mg/day): 
IV/IM: 0.1-0.2 mg/kg/dose every 4-6 hrs, may 
increase to 40 mg/kg/dose. 
Clearance: extensive hepatic metabolism; renal 
elimination. 
Adverse effects: hypotension, reflex tachycardia, 
systemic lupus erythematosus syndrome, Coombs’ 
test positive hemolytic anemia; increases coronary, 
splanchnic, cerebral, and renal blood flows. 

Hydrocortisone (Solu-Cortef) 
Actions: anti-inflammatory, antiallergic, 
mineralocorticoid effect; stimulation of 
gluconeogenesis; inhibition of peripheral protein 
synthesis; membrane stabilizing effect. 
Indications: adrenocortical insufficiency, 
inflammation and allergy, cerebral edema from CNS 
tumors, asthma. 
Dose (acute adrenal insufficiency): adult: 100 mg 
bolus IV, then 300 mg/day IV 3 divided doses or as a 
continuous infusion; older children: 1-2 mg/kg/dose 
IV, then 150-250 mg/day IV in 3-4 divided doses; 
infants/young children: 1-2 mg/kg/dose IV, then 25­
150 mg/day IV in 3-4 divided doses. 
Dose (anti-inflammatory/immunosuppressive): 
adult: 15-240 mg (sodium phosphate) IV/IM every 12

hrs or 100-500 mg (succinate) IV/IM every 2-10 hrs.;

ped: 1-5 mg/kg/day IV divided every 6-8 hrs.

Dose (congenital adrenal hyperplasia): 30-36

mg/m2/day PO with 1/3 of dose every morning and

2/3 every evening; maintenance: 15-25 mg/m2/day

PO in 3 divided doses.

Dose (physiologic replacement): ped: 0.5-0.75

mg/kg/day PO divided every 8 hrs or 0.25-0.35

mg/kg/day IM once daily.

Dose (shock): adult: 500 mg to 2 gm IV/IM every 2-6

hrs; ped: 50 mg/kg IV/IM, may repeat in 4 hrs.

Dose (stress coverage for surgery): 1.5-4

mg/kg/day IV as a continuous infusion beginning at

the time of surgery and continuing for 24 hrs or 40­

100 mg/m2/day divided every 6-8 hrs.

Dose (status asthmaticus): 1-2 mg/day/dose IV

every 6 hrs for 24 hrs, then maintenance of 0.5-1

mg/kg IV every 6 hrs.

Clearance: hepatic metabolism; renal elimination.

Adverse effects: may cause adrenocortical

insufficiency (Addison’s crisis) with abrupt withdrawal,

delayed wound healing, CNS disturbances,

osteoporosis, or electrolyte disturbances.


Hydroxyzine (Vistaril) 
Actions: antagonizes action of histamine on H1 
receptors; CNS depression; antiemetic. 
Indications: anxiety, nausea and vomiting, allergies, 
sedation. 
Dose (ped): 2-4 mg/kg/day PO divided every 6-8 hrs; 
0.5-1 mg/kg/dose IM every 4-6 hrs as needed. 
Dose (adult): antiemetic: 25-100 mg/dose IM every 



4-6 hrs as needed; anxiety: 25-100 mg PO 4

times/day (max: 600 mg/day); preop sedation: 50-100

mg PO or 25-100 mg IM; pruritus: 25 mg PO 3-4

times/day.

Clearance: hepatic (P-450) metabolism; renal

elimination.

Adverse effects: may cause dry mouth, drowsiness,

tremor, convulsions, blurred vision, hypotension; may

cause pain at injection site.

Comments: IV administration not recommended.


Ibuprofen (Motrin; Advil) 
Actions: inhibits prostaglandin synthesis by 
decreasing the activity of the enzyme, cyclo­
oxygenase, which results in decreased formation of 
prostaglandin precursors. 
Indications: mild to moderate pain, fever, 
dysmenorrhea, inflammatory disease and rheumatoid 
disorders. 
Dose (ped): 

Antipyretic (6 months to12 yrs): temp <102.5°F 
(39°C): 5 mg/kg/dose PO; temp >102.5°F PO: 10 
mg/kg/dose every 6-8 hrs; max 40 mg/kg/day. 
Juvenile rheumatoid arthritis: 30-50 mg/kg/day 
divided every 6-8 hrs. 
Analgesic: 5-10 mg/kg/dose PO every 6-8 hrs. 

Dose (adult): 
Inflammatory disease: 400-800 mg/dose 3-4 
times/day; max 3.2 gm/day 
Analgesia/pain/fever/dysmenorrhea: 200-400 
mg/dose every 4-6 hrs. 

Clearance: hepatic metabolism.

Contraindications: active GI bleeding and ulcer

disease.

Adverse effects: GI distress, rashes, ocular

problems, granulocytopenia, anemia, platelet

aggregation inhibition.

Comments: use caution with aspirin hypersensitivity,

hepatic/renal insufficiency, dehydration, and patients

receiving anticoagulants; may increase serum levels

of digoxin, methotrexate, lithium; may decrease the

effects of antihypertensives, furosemide, thiazide

diuretics.


Indigo Carmine (Indigotindisulfonate sodium) 
Actions: rapid glomerular filtration causing blue 

urine. 
Indications: evaluation of urine output; localizing of 
ureteral orifices. 
Dose: 40 mg IV slowly (5 mL of 0.8% solution). 
Clearance: renal elimination. 
Adverse effects: hypertension from alpha adrenergic 
stim, lasts 15-30 min. 

Indocyanine Green (Cardio-Green) 
Actions: binds to plasma proteins, with distribution 
within plasma volume. 
Indications: cardiac output measurement by 
indicator dye dilution. 
Dose: 5 mg IV (diluted in 1 mL of NS) rapidly injected 
into central circulation. 
Clearance: hepatic elimination. 
Adverse effects: may cause allergic reactions or 
transient increases in bilirubin levels. 
Comments: use caution in patients with iodine 
allergy. 

Indomethacin (Indocin) 
Actions: inhibits prostaglandin synthesis by 
decreasing the activity of cyclo-oxygenase, resulting 
in decreased prostaglandin precursor formation. 
Indications: management of inflammatory diseases; 
closure of ductus arteriosus; intraventricular 
hemorrhage prophylaxis. 
Dose (inflammation): adult: 25-50 mg PO every 6-12 
hrs or 1-3 mg/kg/24 hr in divided doses every 6-8 hrs, 
max dose: 200 mg/24 hr; ped: 1-2 mg/kg/24 hr PO in 
2-4 divided doses, max: 4 mg/kg/24 hrs. 
Dose (ductus arteriosus closure): initial dose 0.2 
mg/kg/dose IV over 20-30 minutes followed with 0.1­
0.25 mg/kg for 2 doses at 12-24 hrs intervals. 
Dose (intraventricular hemorrhage prophylaxis): 
0.1 mg/kg/dose IV every 24 hrs for 3 doses.

Clearance: hepatic metabolism.

Contraindications: acting bleeding, coagulation

defects, necrotizing enterocolitis, renal insufficiency.

Adverse effects: may cause decreased urine output,

platelet dysfunction, decreased GI blood flow, reduce

the antihypertensive effects of beta-blockers

(hydralazine and ACE inhibitors), fetal hepatitis

reported in JRA.

Comments: reduction in cerebral blood flow

associated with rapid IV infusion.


Insulin 
Indications: hyperglycemia, diabetes mellitus, 
hyperkalemia. 



Actions: facilitation of glucose transport into cells;

inhibition of glycolysis, gluconeogenesis, lipolysis,

glycogenolysis, and ketogenesis; facilitation of K+ and

Mg2+ transport into cells; enhancement of glycogen

synthesis; increased conversion of glucose to fatty

acid.

Infusion (adult): 50 U reg insulin in 250 cc D5W (0.2

U/cc; 5 cc/hr = 1 U/hr).

Dose (diabetes mellitus): children/adults: 0.5-1

units/kg/day in divided doses; adolescents (growth

spurts): 0.8-1.2 units/kg/day in divided doses.

Dose (hyperkalemia): administer 1 unit of insulin for

every 3-4 gms dextrose given, or 0.05-0.1 units/kg/hr

infused with glucose.

Dose (diabetic ketoacidosis): children/adults: IV

loading dose: 0.1 unit/kg, then maintenance

continuous infusion: 0.1 unit/kg/hr (range 0.05-0.2

units/kg/hr); optimum rate of decrease for glucose is

80-100 mg/dL/hr.

Dose (glucose intolerance in low birth weight

infants <1000 gm): IV infusion: 0.04-0.05 units/kg/hr,

titrate to desired blood glucose concentration.

Clearance: hepatic and renal metabolism; 30%-80%

renal elimination; unchanged insulin is reabsorbed.

Adverse effects: hypoglycemia, allergic reactions,

synthesis of insulin antibodies.

Comments: absorbed by plastic in IV tubing.


Isoproterenol (Isuprel) 
Actions: synthetic sympathomimetic amine that acts 
on beta1- and beta2- adrenergic receptors; positive 
chronotrope and inotrope; decreases systemic and 
pulmonary vascular resistance; increases coronary 
and renal blood flow. 
Indications: bradycardia, shock where increasing HR 
will increase CO, shock with severe aortic 
regurgitation, heart failure, pulmonary hypertension, 
refractory asthma or COPD, carotid sinus 
hypersensitivity, bradycardia in heart transplant 
patients, refractory torsades de pointes, beta blocker 
overdose, temporary use in third degree AV block 
until pacemaker insertion, vasoconstrictive  shock 
states. 
Dose (adult): AV nodal block: IV infusion: 5 
mcg/minute initially, titrate to response (dose range: 
2-20 mcg/minute); Shock: 0.5-5 mcg/minute IV; adjust 
according to response. 
Dose (ped): cardiac arrhythmias: IV infusion: initial: 
0.02-0.1 mcg/kg/minute; maintenance: 0.05-2 
mcg/kg/min. 
Clearance: hepatic and pulmonary metabolism; 40%­
50% renal excretion. 
Standard conc. (adult): 1 mg/250 cc; 15 cc = 1 mcg. 
Adverse effects: arrhythmogenic, may increase 
myocardial ischemia, hypertension, CNS excitation, 
nausea/vomiting, pulmonary edema, paradoxical 
precipitation of Adams-Strokes attacks. 

Isordil (Isosorbide Dinitrate) 
Actions: stimulation of intracellular cyclic-GMP 
results in vascular smooth muscle relaxation of both 
arterial and venous vasculature; decrease preload 
and afterload; coronary vasodilation; esophageal 
relaxation. 
Indications: prevention and treatment of angina 
pectoris, congestive heart failure, hypertension, 
myocardial infarction, dysphagia, esophageal spasm. 
Dose (adult): angina: 5-40 mg PO 4 times/day or 40­
80 mg PO every 8-12 hours in sustained released 
dosage form; congestive heart failure: initial dose: 10 
mg PO TID, target dose: 40 mg PO TID, max dose: 
80 mg 3 TID. 
Clearance: hepatic metabolism. 
Contraindications: severe anemia, increased 
intracranial pressure, shock. 
Adverse effects: flushing, postural hypotension, 
dizziness, headache, lightheadedness, weakness. 
Comments: tolerance may develop with chronic 
exposure. 

Ketamine (Ketalar) 
Actions: produces a cataleptic-like state in which the 
patient is dissociated fro the surrounding environment 
by direct action on the cortex and limbic system; 
releases endogenous catecholamines which causes 
increased HR, CO, cardiac work, and myocardial 
oxygen requirements; direct stimulation of the CNS 
leads to increased sympathetic nervous system 
outflow; reduces polysynaptic spinal reflexes. 
Indications: induction and maintenance of general 
anesthesia; sedation, pain. 
Dose (induction of anesthesia): 0.5-2 mg/kg IV; 6­
10 mg/kg IM 
Dose (maintenance): 10-100 mcg/kg/min IV or 30­
50% of initial dose. 
Dose (sedation and analgesia): 0.2-0.8 mg/kg IV; 2­
6 mg/kg IM; 3 mg/kg intranasally; 6-10 mg/kg PO. 



Clearance: hepatic metabolism. 
Contraindications: seizures, psychosis, 
hypertension, conditions in which hypertension may 
be harmful, thyrotoxicosis, angina. 
Adverse effects: direct myocardial depressant; 
potentiates action of sedatives, hypnotics opioids; 
dysphoric reactions; increases cerebral blood flow, 
intraocular pressure; increases upper airway 
secretions, heightens laryngeal reflexes. 
Comments: commonly combined with anticholinergic 
agents to decrease hypersalivation. 

Ketorolac (Toradol) 
Actions: inhibits prostaglandin synthesis through 
cyclo-oxygenase inhibition, which results in 
decreased formation of prostaglandin precursors. 
Indications: short-term management (<5 days) of 
moderate to severe pain. 
Dose (adult): 

<50 kg IV/IM: initial: 30 mg, then 15 mg every 6 
hrs thereafter; max daily dose: 60 mg/24 hrs. 
>50 kg IV/IM: initial: 30-60 mg, then 15-30 mg 
every 6 hrs thereafter; max dose: 120 mg/24 hrs 
for patients <65 yrs of age and 60 mg/24 hrs for 
patients >65 yrs of age or renally impaired. 
>50 kg PO: 10 mg prn every 6 hrs; max dose: 40 
mg/24 hrs. 

Dose (ped): initial: 0.4-1 mg/kg/dose IV followed by a

maintenance dose of 0.2-0.5 mg/kg/dose every 6 hrs.

Clearance: hepatic and renal metabolism; renal

elimination.

Contraindications: prophylaxis before surgery and

intraoperatively when hemostasis is critical; patients

who have developed nasal polyps, angioedema, or

bronchospastic reactions to other NSAIDs; active

peptic ulcer disease, recent GI bleed or perforation;

advanced renal disease; hepatic failure; labor and

delivery and nursing mothers; cerebrovascular

bleeding; hemorrhagic diathesis; spinal or epidural

anesthesia.

Adverse effects: adverse effects are similar to those

of other nonsteroidal anti-inflammatory drugs and

include peptic ulceration, GI bleeding, nausea,

dyspepsia, drowsiness, decreased platelet function,

interstitial nephritis.

Comments: duration of therapy should not exceed 5

days; pediatric dosing has not been established by

manufacturer.


Labetalol (Normodyne, Trandate) 
Actions: selective alpha1-adrenergic blockade with 
non-selective beta-adrenergic blockade; ratio of 
alpha/beta blockade = 1.7 (IV). 
Indications: hypertension, controlled hypotension. 
Dose (adult): IV: 5-20mg or 1-2 mg/kg increments up 
to 40-80 mg/dose at 10 minute intervals; hypertensive 
emergencies: 20-80 mg/dose q10 min prn with max 
total dose of 300 mg; continuous infusion: 0.05 
mcg/kg/min or 2-150 mg/hr, titrate to response. 
Dose (ped): IV: 0.2-1 mg/kg/dose prn every 10 
minutes (max bolus: 20 mg); continuous infusion: 0.4­
1 mg/kg/hour (max 3 mg/kg/hr). 
Adverse effects: may cause bradycardia, AV 
conduction delay, bronchospasm in asthmatics, and 
postural hypotension. 
Clearance: hepatic metabolism, renal elimination. 
Contraindications: asthma, CHF, cardiogenic shock, 
heart block. 
Adverse effects: may cause orthostatic hypotension, 
edema, CHF, bradycardia, AV conduction 
disturbances, bronchospasm, urinary retention, and 
skin tingling. 
Comments: crosses the placenta; cimetidine 
increases bioavailability. 

Levothyroxine (Synthroid, T4) 
Actions: exogenous thyroxine. 
Indications: hypothyroidism. 
Dose (adult): 

Oral: 12.5-50 mcg/day to start, then increase by

25-50 mcg/day at intervals of 2-4 weeks; average

adult dose: 100-200 mcg/day.

IV/IM: 50% of oral dose.

Thyroid suppression: 2.6 mcg/kg/day for 7-10

days.

Myxedema coma or stupor: 200-500 mcg IV one

time, then 100-300 mcg the next day if necessary.


Dose (ped): 
Oral (0-6 months): 8-10 mcg/kg/day or 25-50 
mcg/day. 
Oral (6-12 months): 6-8 mcg/kg/day or 50-75 
mcg/day. 
Oral (1-5 yrs): 5-6 mcg/kg/day or 75-100 mcg/day. 
Oral (6-12 yrs): 4-5 mcg/kg/day or 100-150 
mcg/day. 
Oral (>12 yrs): 2-3 mcg/kg/day or >150 mcg/day. 
IV/IM: 50%-75% or the oral dose. 



Clearance: metabolized in the liver to triiodothyronine 
(active); eliminated in feces and urine. 
Contraindications: recent myocardial infarction, 
thyrotoxicosis, uncorrected adrenal insufficiency. 
Adverse effects: hyperthyroidism, rash, growth 
disturbances, hypertension, arrhythmias, diarrhea, 
weight loss. 
Comments: increases effects of warfarin; phenytoin, 
carbamazepine may decrease levothyroxine levels; 
tricyclic antidepressants may increase toxic potential 
of both drugs; 100 mcg levothyroxine = 65 mg thyroid 
USP. 

Lidocaine (Xylocaine) 
Actions: blocks both the initiation and conduction of 
nerve impulses by decreasing the permeability of the 
neuronal membrane to sodium ions, which results in 
inhibition of depolarization with resultant blockade of 
conduction; suppresses automaticity of conduction 
tissue. 
Indications: local anesthesia, peripheral nerve 
blocks, epidural/spinal anesthesia, ventricular 
dysrhythmias. 
Dose: see section on ‘Local Anesthetics’ for local 
infiltration, spinal/epidural anesthesia, peripheral 
nerve block, topical dosing; see section on 
‘Resuscitation Algorithms’ for additional arrhythmia 
dosing. 
Dose (antiarrhythmic): adult: 1-1.5 mg/kg IV over 2­
3 minutes, may repeat doses of 0.5-0.75 mg/kg in 5­
10 minutes up to a total of 3 mg/kg; continuous 
infusion: 1-4 mg/minutes; ped: 1 mg/kg IV, may 
repeat x 2 doses; continuous infusion: 20-50 
mcg/kg/min. 
Standard adult concentration: 2 gm/250 cc; (7 cc/hr 
= 1 mg/min). 
Clearance: hepatic metabolism to active/toxic 
metabolites; renal elimination (10% unchanged). 
Contraindications: Stokes-Adams attacks, WPW 
syndrome, SA, AV or intraventricular heart blocks with 
a pacemaker. 
Adverse effects: CNS depression, hypotension, 
asystole, seizures, respiratory arrest, tinnitus, 
drowsiness, disorientation, heart block, taste disorder, 
vomiting. 
Comments: endotracheal dose 2-2.5 times the IV 
dose; endotracheal doses should be diluted to 1-2 mL 
with NS prior to administration; decrease dose in 
patients with CHF, shock, or hepatic disease; crosses 
the placenta. 

Lorazepam (Ativan) 
Actions: depresses CNS activity by binding to the 
benzodiazepine site on the GABA receptor complex, 
modulating GABA activity. 
Indications: preoperative sedation/anxiolysis, 
amnesia, antiemetic adjunct, sedation, alcohol 
withdrawal, seizures. 
Dose (preoperative sedation): 0.05 mg/kg IM (max 
2 mg); 0.04-0.05 mg/kg IV (max 2 mg); 4 mg PO 
(adult). 
Dose (induction agent): 0.1-0.25 mg/kg IV bolus. 
Dose (conscious sedation): 0.02-0.05 mg/kg IV 
(max 4 mg). 
Dose (antiemetic adjunct): adult: 0.5-2 mg PO every 
4-6 hrs or 0.5-2 mg IV every 4-6 hrs; ped (2-15 yrs): 
0.05 mg/kg IV up to 2 mg. 
Dose (ICU sedation ventilated patients): 0.25-2 mg 
every 4 hrs prn. 
Dose (antianxiety): adult: 1-10 mg/day PO in 2-3 
divided doses (usual dose 2-6 mg/day); ped: 0.05 
mg/kg PO or 0.05 mg/kg IV. 
Dose (status epilepticus): adult: 4 mg/dose IV over 
2-5 minutes, may repeat in 10-15 minutes; ped: 0.05­
0.1 mg/kg/dose IV over 2-5 minutes, may repeat in 
10-15 minutes. 
Clearance: conjugated with glucuronide acid. 
Contraindications: narrow-angle glaucoma, severe 
hypotension. 
Adverse effects: may cause respiratory depression, 
sedation, dizziness, mild ataxia, mood changes, rash, 
and GI symptoms. 
Comments: flumazenil is the antidote. 

Magnesium Sulfate 
Actions: central nervous system depressant and 
anticonvulsant, inhibits release of acetylcholine at the 
neuromuscular junction, decreases sensitivity of 
motor end-plate to acetylcholine, decreases muscle 
excitability, decreases uterine hyperactivity 
(increasing uterine blood flow), acts on myocardium 
by slowing rate of SA node impulse formation and 
prolonging conduction times. 
Indications: pregnancy induced hypertension, 
tocolytic therapy, hypomagnesemia, torsades de 
pointes, ventricular arrhythmias due to digitalis 
toxicity. 



Dose (hypomagnesemia): adult: 1-2 gms IV every 6­

8 hrs or 250 mg/kg over a 4 hr period prn or 3 gms

PO every 6 hrs prn; ped: 25-50 mcg/kg/dose IV (0.2­

0.4 mEq/kg) every 4-6 hrs for 3-4 doses; neonates:

25-50 mcg/kg/dose (0.2-0.4 mEq/kg) every 8-12 hrs

prn.

Dose (seizures and hypertension): adult: 1 gm IV

every 6 hrs for 4 doses or 3 gm PO every 6 hrs for 4

doses; ped: 20-100 mg/kg/dose IV every 4-6 hrs prn.

Dose (PIH/tocolysis): load with 4 gm over 20

minutes followed by maintenance infusion of 1-3

gms/hr.

Dose (Torsades de pointes): 1-2 gm in 10 mL over

1-2 minutes; infusion with 0.5-1 gm/hr; 5-10 gms may

be administered for refractory arrhythmias.

Dose (cathartic): adult: 10-30 gm PO; ped: 0.25

gm/kg/dose PO.

Dose (maintenance requirements): 0.2-0.5

mEq/kg/24 hrs.

Clearance: renal elimination.

Levels: normal plasma level is 1.5 to 2.2 mEq/L;

treatment of pregnancy induced hypertension the

therapeutic level is 4-5 mEq/L; tocolysis: 3.3-6.6

mEq/L; seizure threshold: 4-7 mEq/L; loss of patellar

reflex: 5-10 mEq/L; respiratory depression and

prolonged PR and QT intervals and widened QRS

complex: >10 mEq/L; SA and AV nodal blocks: >15

mEq/L; cardiac arrest: >25 mEq/L.

Contraindications: heart block, serious renal

impairment, hepatitis, Addison’s disease.

Adverse effects: hypotension, respiratory

depression, complete heart block, hypermagnesemia.

Comments: potentiates neuromuscular blockade;

potentiates CNS effects of anesthetics, hypnotics,

opioids; calcium gluconate should be available as

antidote.


Mannitol (Osmitrol) 
Actions: increases the osmotic pressure of 
glomerular filtrate, which inhibits tubular reabsorption 
of water and electrolytes and increased urinary 
output. 
Indications: intracranial hypertension, glaucoma, 
diuresis, promotion of diuresis in the prevention 
and/or treatment of oliguria or anuria due to acute 
renal failure. 
Dose (oliguria-adult): test dose: 12.5 gms over 3-5 
minutes to produce a urine flow of at least 30-50 
mL/hr for 1-3 hrs, then load with 0.5-1 mg/kg (50-100 
gms) followed by maintenance infusion 0.25-0.5 
gm/kg every 4-6 hrs. 
Dose (oliguria-ped): test dose: 200 mg/kg over 3-5 
minutes to produce a urine flow of at least 1 mL/kg for 
1-3 hrs, then load with 0.5-1 gm/kg followed by 
maintenance infusion 0.25-0.5 gm/kg given every 4-6 
hrs. 
Dose (cerebral edema): 0.25-1 gm/kg IV over 30 
minutes, not to exceed 1-2 gm/kg in 2-6 hrs, (in acute 
situation, can bolus 1.25-25 gm over 5-10 min). 
Dose (preop for neurosurgery): 1-2 gm/kg over 30­
60 minutes. 
Contraindications: severe renal disease, active 
intracranial bleed, dehydration, and pulmonary 
edema. 
Adverse effects: rapid administration may cause 
vasodilation and hypotension; may worsen or cause 
pulmonary edema, intracranial hemorrhage, systemic 
hypertension. 

Metaproterenol (Alupent) 
Actions: beta1- and beta2-adrenergic stimulation; 
relaxes bronchial smooth muscle by action on beta2 
receptors with little effect on heart rate. 
Indications: bronchodilator in reversible airway 
obstruction due to asthma or COPD. 
Dose (oral): adults and ped >9 yrs: 20 mg 3-4 
times/day; ped 6-9 yrs or <27 kg: 10 mg 3-4 
times/day; ped 2-6 yrs: 1-2.6 mg/kg/day divided every 
6 hrs; ped <2 yrs: 0.4 mg/kg/dose given 3-4 times/day 
(in infants the dose can be given every 8-12 hrs). 
Dose (single dose solutions): children: 2.5 mL of 
0.6% solution every 4-6 hrs; infants: 2.5 mL of 0.4% 
solution. 
Dose (inhalation): adults and ped >12 yrs: 2-3 
inhalations every 3-4 hrs, max 12 inhalations in 24 
hrs; children <12 yrs: 1-2 inhalations every 4-6 yrs, 
max 12 inhalations in 24 hrs. 
Dose (nebulizer): adults:0.2-0.3 mL of 5% solution in 
2.5-3 mL NS every 4-6 hrs; ped: 0.01-0.02 mL of 5% 
solution (min dose 0.1 mL; max dose 0.3 mL) in 2-3 
mL NS every 4-6 hrs. 
Contraindications: cardiac arrhythmias, narrow 
angle glaucoma. 
Adverse effects: cardiac arrhythmias, tachycardia, 
increased myocardial oxygen consumption, 
hypertension, nervousness, headaches, nausea, 
palpitations, tremor. 







titrated as tolerated up to 900 mg/day in three divided

doses.

Adverse effects: nausea, vomiting, heartburn,

dizziness, tremor, changes in vision, nervousness,

confusion, headache, fatigue, depression, rapid

heartbeat, general weakness.

Comments: caution in patients with cardiac disease,

hypotension, liver disease, a history of seizures or

allergies.


Milrinone (Primacor) 
Actions: phosphodiesterase inhibitor, increases 
cAMP potentiating delivery of calcium to myocardial 
contractile systems resulting in a positive inotropic 
effect, inhibition of phosphodiesterase in vascular 
tissue results in vasodilation. 
Indications: low output heart failure, congestive 
heart failure 
Dose (adult): load 50 mcg/kg IV over 10 minutes, 
followed by a continuous infusion of 0.375-0.75 
mcg/kg/min and titrate to effect. 
Dose (ped): load 50 mcg/kg IV over 10 minutes, 
followed by a continuous infusion of 0.5-1.0 
mcg/kg/min and titrate to effect. 
Clearance: renal elimination. 
Adverse effects: increased ventricular ectopy, 
nonsustained ventricular tachycardia, 
supraventricular tachycardia; may aggravate outflow 
tract obstruction in IHSS; hypotension; headaches. 
Comments: the presence of renal impairment may 
significantly increase the terminal elimination half-life; 
do not inject furosemide into IV lines containing 
milrinone (precipitate-forming chemical reaction may 
occur). 

Morphine Sulfate 
Actions: binds to opiate receptors in the CNS and 
exerts effect via potassium channel opening and 
inhibition of calcium channels, causing inhibition of 
ascending pain pathways, altering the perception of 
and response to pain; produces generalized CNS 
depression. 
Indications: pain management, treatment of 
ischemic pain not relieved by nitroglycerin, acute 
cardiogenic pulmonary edema, premedication. 
Dose (adult): 

Oral: prompt release: 10-30 mg every 4 hrs prn; 
controlled release: 15-30 mg every 8-12 hrs. 
Bolus IV/IM/SC: 2-10 mg (up to 20 mg) every 2-6 
hrs prn (for acute pain relief every 5-35 minutes). 
Continuous IV infusion: 0.8-10 mg/hr (may 
increase up to 80 mg/hr). 
Epidural: bolus: 2-6 mg in lumbar region; if 
inadequate pain relief within 1 hr may give 1-2 mg 
(max: 10 mg/24 hrs); cont. infusion: 0.2-1 mg/hr. 
Intrathecal: 0.1-0.5 mg (max 1 mg), repeat doses 
not recommended. 
PCA: load: 5-10 mg (give 2 mg every 5-10 minutes 
as needed until desired response); bolus: 1-2 mg; 
lockout 5-10 min 

Dose (ped): 
Oral: prompt release: 0.2-0.5 mg/kg/dose every 4­
6 hrs prn; controlled release: 0.3-0.6 mg/kg/dose 
every 12 hrs. 
Bolus IV/IM/SC: 0.1-0.2 mg/kg/dose every 2-4 hrs. 
Continuous infusion: postoperative pain: 0.01­
0.04 mg/kg/hr; sickle cell and cancer pain: 0.04­
0.07 mg/kg/hr. 
Epidural: 0.03-0.05 mg/kg up to a max of 0.1 
mg/kg or 5 mg/24 hrs. 

Dose (neonate): 
Neonate: 0.05-0.2 mg/kg/dose IV/IM/SC every 4 
hrs prn; continuous infusion: 0.01 mg/kg/hr (do not 
exceed rates of 0.015-0.02 mg/kg/hr due to 
decreased elimination and increased CNS 
sensitivity). 
Neonatal opiate withdrawal: 0.08-0.2 
mg/kg/every 3-4 hrs prn. 

Adverse effects: dependence, CNS and respiratory

depression, nausea, vomiting, urinary retention,

constipation, hypotension, bradycardia, increased

ICP, miosis, biliary spasm, allergy may occur,

histamine release (may cause itching and

bronchospasm).

Comments: naloxone may be used to reverse

effects; neonates may require higher doses due to

decreased amounts of active metabolites; adjust

dosing in renal failure.


Nadolol (Corgard) 
Actions: competitively blocks response to beta1- and 
beta2-adrenergic stimulation; does not exhibit any 
membrane stabilizing or intrinsic sympathomimetic 
activity. 
Indications: treatment of hypertension and angina 
pectoris; prevention of myocardial infarction; 
prophylaxis of migraine headaches. 







Norepinephrine (Levophed) 
Actions: alpha1, alpha2, beta1 adrenergic receptor 
agonist causing increased contractility, heart rate, 
and vasoconstriction; clinically alpha effects are 
greater than beta effects.. 
Indications: septic shock, cardiogenic shock with 
hypotension and decreased SVR, refractory 
hypotension. 
Preparations: norepinephrine bitartrate 2 mg = 
norepinephrine base 1 mg. 
Standard conc.: 4 mg/250 cc D5W; 15 cc/hr = 4 
mcg/min. 
Dose (adult): 4 mcg/min and titrate to effect (usual 
range 8-12 mcg/min). 
Dose (ped): 0.05-0.1 mcg/kg/min, titrate to effect 
(max: 2 mcg/kg/min). 
Clearance: MAO/COMT metabolism. 
Adverse effects: hypertension, arrhythmias, 
myocardial ischemia, increased uterine contractility, 
CNS stimulation, vomiting, constricted 
microcirculation, organ ischemia, ischemic necrosis 
and sloughing of superficial tissues will result if 
extravasation occurs (treat with phentolamine 5-10 
mg in 10-15 mL saline solution infiltrated into area). 
Comments: note the dosage units for adults are in 
mcg/min compared to mcg/kg/min for children. 

Octreotide (Sandostatin) 
Actions: somatostatin analogue that suppresses 
release of serotonin, gastrin, vasoactive intestinal 
peptide, insulin, glucagon, secretin, motilin. 
Indications: control of symptoms in patients with 
metastatic carcinoid and vasoactive intestinal 
peptide-secreting tumors; upper gastrointestinal tract 
bleeding, acute variceal hemorrhage; unlabeled uses 
include: AIDS-associated secretory diarrhea, 
cryptosporidiosis, Crushing’s syndrome, insulinomas, 
small bowel fistulas, postgastrectomy dumping 
syndrome, chemotherapy-induced diarrhea, graft­
versus-host disease induced diarrhea, Zollinger-
Ellison syndrome. 
Dose (adult): 

SC: initial 50 mcg 1-2 times/day and titrate dose 
based on response. 
Diarrhea: initial 50-100 mcg IV every 8 hrs, 
increase by 100 mcg/dose at 48 hr intervals; max 
dose: 500 mcg/dose every 8 hrs. 
Carcinoid: 100-600 mcg/day in 2-4 divided doses 
VIPomas: 200-300 mcg/day in 2-4 divided doses. 
Esophageal variceal bleeding: bolus 25-50 mcg 
followed by continuous infusion IV of 25-50 
mcg/hr. 

Dose (ped): 1-10 mcg/kg every 12 hrs beginning at

low end of range and increasing by 0.3 mcg/kg/dose

at every 3 days; max dose: 1500 mcg/24 hr.

Clearance: hepatic and renal.

Adverse effects: may cause nausea, decreased GI

motility, transient hyperglycemia, cholelithiasis,

abdominal discomfort, headache, pain at injection

site; growth hormone suppression with long term use.

Comments: cyclosporine levels may be reduced.


Omeprazole (Prilosec) 
Actions: potent proton pump inhibitor; suppresses 
gastric acid secretion by inhibiting the parietal cell 
H+/K+ ATP pump. 
Indications: gastric acid hypersecretion conditions; 
gastritis; gastroesophageal reflux (GERD); erosive 
gastritis; peptic ulcer disease; prevention of acid 
aspiration pneumonitis during surgery. 
Dose (adult): 

Duodenal ulcer: 20 mg/day PO for 4-8 weeks. 
GERD or severe erosive esophagitis: 20 mg/day 
for 4-8 weeks; maintenance therapy for erosive 
esophagitis: 20 mg/day. 
Gastric ulcer: 40 mg/day PO for 4-8 weeks. 
Pathological hypersecretory conditions: 60 mg 
PO once daily to start; doses up to 120 mg 3 
times/day have been administered; administer 
daily doses >80 mg in divided doses. 

Dose (ped): 0.6-0.7 mg/kg/dose PO once daily;

increase to 0.6-0.7 mg/kg/dose PO every 12 hrs if

needed (effective range: 0.3-3.3 mg/kg/day).

Clearance: extensive hepatic metabolism; 80% renal

elimination.

Adverse effects: headache, diarrhea, nausea,

vomiting.

Comments: induces some cytochrome P450

enzymes; increases half-life of diazepam, phenytoin,

warfarin; may decrease absorption of itraconazole,

ketoconazole, iron salts, ampicillin.; administer all

doses before meals.


Ondansetron (Zofran) 
Actions: serotonin receptor selective antagonist, 
blocking serotonin, both peripherally on vagal nerve 
terminals and centrally in the chemoreceptor trigger 



zone.

Indications: prevention and treatment of

chemotherapy-induced and postoperative nausea

and vomiting.

Dose (chemotherapy-oral dose): >12 yrs and

adults: 8 mg every 8 hrs prn; children 4-11 yrs: 4 mg

every 8 hrs prn.

Dose (chemotherapy-IV): children and adults:

moderately emetogenic drugs: 0.15 mg/kg/dose at 30

min before, 4 and 8 hrs after emetogenic drugs;

highly emetogenic drugs: 0.45 mg/kg/dose (max: 32

mg/dose) 30 min before emetogenic drugs then 0.15

mg/kg/dose every 4 hrs prn.

Dose (PONV): adult: 4 mg IV/IM (or 8 mg PO 1 hr

prior to surgery) for prophylaxis or treatment; ped:

<30 kg: 1 mg IV every 8 hrs prn, >30 kg: 2 mg IV

every 8 hrs prn; alternate ped dosing: 0.05-0.075

mg/kg IV.

Adverse effects: headache, dizziness,

musculoskeletal pain, drowsiness, sedation, shivers,

reversible transaminase elevation, increased bilirubin,

bronchospasm, tachycardia, hypokalemia,

lightheadedness, diarrhea.

Comments: all IV doses should be given over >30

seconds; use caution in severe hepatic impairment

(max dose: 8 mg).


Oxytocin (Pitocin) 
Actions: produces rhythmic uterine smooth muscle 
contractions by increasing sodium permeability; 
cause vasodilation of smooth muscle (renal, 
coronary, and cerebral); stimulates breast milk flow 
during nursing. 
Indications: postpartum hemorrhage, uterine atony, 
augment labor. 
Dose (induction of labor): adult: 0.001-0.002 
units/minute IV, increase by 0.001-0.002 units every 
15-30 minutes until contraction pattern has been 
established; max dose of 20 milliunits/min. 
Dose (postpartum bleeding): adult: 10-40 units IV 
(mix 10-40 units in 1000 mL IVF) at a rate to control 
uterine atony; 10 units IM. 
Clearance: tissue metabolism, renal elimination. 
Adverse effects: may cause uterine tetany and 
rupture, fetal distress, anaphylaxis; IV bolus can 
cause hypotension, tachycardia, dysrhythmia. 

Pentobarbital (Nembutal) 
Actions: short-acting barbiturate with sedative, 
hypnotic, and anticonvulsant properties; binds to 
barbiturate site on GABA receptor complex increasing 
chloride ion channel openings and exerting increased 
GABA effect. 
Indications: preoperative sedation, insomnia, high­
dose barbiturate coma. 
Dose (adult): 

Hypnotic: 100-200 mg PO at bedtime or 20 mg 
PO 3-4 times/day; 150-200 mg IM at bedtime; 100 
mg IV, may repeat every 2-3 minutes up to a 200­
500 mg total dose; 120-200 mg PR at bedtime. 
Preoperative sedation: 150-200 mg IM. 

Dose (ped): 
Sedative: 2-6 mg/kg/day PO divided in 3 doses, 
max: 100 mg/day. 
Hypnotic: 2-6 mg/kg IM, max: 100 mg/day. 
Rectal: 2 months-1 yr: 30 mg; 1-4 yrs: 30-60 mg; 
5-12 yrs: 60 mg; 12-14 yrs: 60-120 mg. 
Preoperative/preprocedure sedation(>6 
months): 2-6 mg/kg PO/IM/PR, max: 100 
mg/dose; 1-3 mg/kg IV to a max of 100 mg. 
Conscious sedation (5-12 yrs): 2 mg/kg IV 5-10 
min before procedure. 

Dose (pentobarbital coma): 5-15 mg/kg load given

slowly over 1-2 hrs, maintenance infusion: 1 mg/kg/hr,

may increase to 2-3 mg/kg/hr, maintain burst

suppression on EEG.

Clearance: hepatic metabolism.

Contraindications: severe liver impairment, latent

porphyria.

Adverse effects: hypotension, somnolence, pain at

injection site, confusion, lightheadedness, respiratory

depression, dependence.

Comments: do not administer IV at a rate greater

than 50 mg/minute.


Phenobarbital (Luminal, Solfoton) 
Actions: suppresses discharge and spread from 
epileptic foci. 
Indications: management of generalized tonic-clonic 
and partial seizures; neonatal seizures; febrile 
seizures; sedation; sleep disorders; anxiety. 
Dose (adult): 

Sedation: 30-120 mg/day PO/IM in 2-3 divided 
doses. 
Hypnotic: 100-320 mg IM/IV/SC at bedtime. 
Hyperbilirubinemia: 90-180 mg/day PO in 2-3 
divided doses. 



Preoperative sedation: 100-200 mg IM 60-90 min 
before procedure. 

Dose (ped): 
Sedation: 2 mg/kg PO 3 times/day. 
Hypnotic: 3-5 mg/kg IV/IM/SC at bedtime. 
Hyperbilirubinemia: (<12 yrs) 3-12 mg/kg/day PO 
in 2-3 divided doses. 
Preop sedation: 1-3 mg/kg IV/IM/PO 60-90 min 
before procedure. 

Dose (anticonvulsant: status epilepticus): 
Adult and children >12 yrs: 15-20 mg/kg IV 
initially followed by 120-240 mg/dose at 20 minute 
intervals until seizures are controlled or a total 
dose of 1-2 gm; maintenance: 1-3 mg/kg/day 
IV/PO in divided doses or 50-100 mg 2-3 
times/day. 
Infant and children <12 yrs: 10-20 mg/kg IV in a 
single or divided dose, may give additional 5 
mg/kg/dose every 15-30 minutes until seizure is 
controlled or a total dose of 40 mg/kg is reached; 
maintenance: infants: 5-8 mg/kg/day IV/PO in 1-2 
divided doses, children 1-5 yrs: 6-8 mg/kg/day in 
1-2 divided doses, children 5-12 yrs: 4-6 
mg/kg/day in 1-2 divided doses. 
Neonates: 15-20 mg/kg IV in single or divided 
dose; maintenance: 2-4 mg/kg/day in 1-2 divided 
doses, increase by 5 mg/kg/day if needed. 

Clearance: hepatic metabolism, 25-50% renal 
elimination unchanged. 
Therapeutic level: 15-40 mg/L. 
Contraindications: preexisting CNS depression, 
severe uncontrolled pain, porphyria, severe 
respiratory disease with dyspnea or obstruction. 
Adverse effects: hypotension, drowsiness, cognitive 
impairment, ataxia, hepatitis, skin rash, respiratory 
depression, apnea, megaloblastic anemia. 
Comments: multiple drug interactions through 
induction of hepatic enzyme systems; use caution in 
hepatic or renal disease; paradoxical reaction in 
children may cause hyperactivity, irritability, insomnia. 

Phenoxybenzamine (Dibenzyline) 
Actions: long-lasting noncompetitive alpha­
adrenergic blockade of postganglionic synapses in 
exocrine glands and smooth muscle; relaxes urethra 
and increases opening of the bladder. 
Indications: symptomatic management of 
pheochromocytoma; treatment of hypertensive crisis 
caused by sympathomimetic amines. 
Dose (adult): 10 mg PO twice daily, increase by 10 
mg every other day until optimum dose is achieved; 
usual range: 20-40 mg 2-3 times/day. 
Dose (ped): 0.2 mg/kg PO (maximum: 10 mg) once 
daily, increase by 0.2 mg/kg increments; maintenance 
dose: 0.4-1.2 mg/kg/day every 6-8 hrs. 
Clearance: hepatic metabolism, renal/biliary 
excretion. 
Adverse effects: may cause orthostatic hypotension 
(may be refractory to norepinephrine), reflex 
tachycardia, nasal congestion, syncope, miosis. 
Comments: use with caution in renal impairment, 
cerebral or coronary arteriosclerosis. 

Phentolamine (Regitine) 
Actions: competitively blocks alpha-adrenergic 
receptors to produce brief antagonism of circulating 
epinephrine and norepinephrine to reduce 
hypertension; has positive inotropic and chronotropic 
effect on the heart. 
Indications: diagnosis of pheochromocytoma, 
treatment of hypertension associated with 
pheochromocytoma, treatment of dermal necrosis 
after extravasation of drugs with alpha-adrenergic 
effects. 
Dose (treatment of drug extravasation): 

Adult: 5-10 mg diluted in 10 mL NS infiltrated into 
area of extravasation within 12 hrs. 
Ped: 0.1-0.2 mg/kg diluted in 10 mL NS infiltrated 
into area of extravasation within 12 hrs. 

Dose (diagnosis of pheochromocytoma): 
Children: 0.05-0.1 mg/kg/dose IV/IM, maximum 
single dose: 5 mg. 
Adult: 5 mg IV/IM. 

Dose (surgery for pheochromocytoma: 
hypertension): 

Adult: 5 mg IV/IM given 1-2 hrs before procedure, 
repeat prn q2-3 hrs. 
Children: 0.05-0.1 mg/kg/dose IV/IM given 1-2 hrs 
before procedure, repeat prn every 2-4 hr until 
hypertension is controlled; max dose: 5 mg. 

Dose (hypertension crisis): adult: 5-20 mg IV. 
Adverse effects: may cause hypotension, reflex 
tachycardia, cerebrovascular spasm, arrhythmias, 
stimulation of gastrointestinal tract, hypoglycemia. 
Comments: use with caution in renal impairment, 
coronary or cerebral arteriosclerosis. 



Phenylephrine (Neo-Synephrine) 
Actions: alpha adrenergic agonist (direct) producing 
vasoconstriction. 
Indications: hypotension; SVT; symptomatic relief of 
nasal and nasopharyngeal congestion; mydriatic; 
treatment of wide-angle glaucoma. 
Dose (adult): bolus: 50-200 mcg IV; infusion:  20-180 
mcg/min (usual range: 40-80 mcg/min). 
Dose (ped): bolus: 0.5-10 mcg/kg IV; infusion: 0.1­
0.5 mcg/kg/min. 
Clearance: hepatic metabolism; renal elimination. 
Contraindications: pheochromocytoma, severe 
hypertension, bradycardia, ventricular 
tachyarrhythmias, narrow-angle glaucoma. 
Adverse effects: hypertension, reflex bradycardia, 
microcirculatory constriction, uterine contraction, 
uterine vasoconstriction. 

Phenytoin (Dilantin) 
Actions: anticonvulsant effect: stabilizes neuronal 
membranes and inhibits depolarization; 
antiarrhythmic effect: blocks calcium uptake during 
depolarization, prolongs effective refractory period, 
suppresses ventricular pacemaker automaticity, 
shortens action potential in the heart. 
Indications: seizure management, ventricular 
arrhythmias, digoxin-induced arrhythmias, refractory 
ventricular tachycardia, used for epidermolysis and 
trigeminal neuralgia. 
Dose (status epilepticus): 

Adult: load 15-20 mg/kg IV (max: 1500 mg); 
maintenance dose: 300 mg/day or 5-6 mg/kg/day 
in 3 divided doses or 1-2 divided doses if using 
extended release. 
Infants/children: load 15-20 mg/kg IV; 
maintenance dose (2-3 divided doses): 6 months-3 
yrs: 8-10 mg/kg/day, 4-6 yrs: 7.5-9 mg/kg/day, 7-9 
yrs 7-8 mg/kg/day, 10-16 yrs 6-7 mg/kg/day. 
Neonates: load 15-20 mg/kg IV;  maintenance of 
5-8 mg/kg/day in 2 divided doses (may give every 
8 hrs if needed). 

Dose (anticonvulsant): children/adult: load 15-20

mg PO/IV (administer oral dose in 3 divided doses

given every 2-3 hrs to decrease GI effects), followed

by maintenance dose: 300 mg/day or 5-6 mg/kg/day

in 3 divided doses.

Dose (antiarrhythmic): 1.5 mg/kg IV every 5 minutes

until arrhythmia is suppressed or maximum dose: 10­

15 mg/kg.

Clearance: hepatic metabolism; renal elimination.

Contraindications: heart block, sinus bradycardia.

Therapeutic levels: seizure threshold: 10-20 mg/L

(free and bound phenytoin), 1-2 mg/L (free only

phenytoin).

Adverse effects: may cause nystagmus, diplopia,

ataxia, drowsiness, gingival hyperplasia,

gastrointestinal upset, hyperglycemia, hirsutism, SLE­

like and Stevens-Johnson syndromes; IV form may

cause hypotension, arrhythmias, bradycardia,

cardiovascular collapse, CNS depression, respiratory

arrest, venous irritation and pain.

Comments: induces hepatic microsomal enzymes;

crosses the placenta; significant interpatient variation

in dose needed to achieve therapeutic concentration;

use caution in renal and hepatic impairment.


Phosphorus (NeurtraPhos, K-Phos) 
Actions: electrolyte replacement. 
Indications: hypophosphatemia, constipation, 
colonoscopy preparation. 
Dose (acute hypophosphatemia): 5-10 mg/kg/dose 
IV over 6 hrs. 
Dose (maintenance replacement): adults: 1.5-2 gm 
IV over 24 hrs or 3-4.5 gms/day PO in 3-4 divided 
doses; ped: 15-45 mg/kg IV over 24 hrs or 30-90 
mg/kg/day PO in 3-4 divided doses. 
Clearance: kidneys reabsorb 80% of dose. 
Adverse effects: may cause tetany, 
hyperphosphatemia, hyperkalemia, hypocalcemia; IV 
administration may cause hypotension, renal failure. 
Comments: use caution in cardiac and renal 
impairment patients; recommended infusion rate: 
<3.1 mg/kg/hr of phosphate. 

Physostigmine (Antilirium) 
Actions: inhibition of cholinesterase, prolongs central 
and peripheral cholinergic effects. 
Indications: postoperative delirium, tricyclic 
antidepressant overdose, reversal of CNS effects of 
anticholinergic drugs, reversal agent for 
nondepolarizing blockade. 
Dose (nondepolarizing blockade reversal): 0.01­
0.03 mg/kg IV. 
Dose (anticholinergic overdose): adults: 0.5-2 mg 
IV/IM every 15 minutes until response or adverse 
occurs (repeat 1-4 mg every 30-60 minutes as life­
threatening signs recur); ped: 0.01-0.03 mg/kg/dose 







Time Elapsed 
Protamine Dose (mg) to Neutralize 
100 units Heparin 

Few minutes 1-1.5 

30-60 minutes 0.5-0.75 

60-120 minutes 0.375-0.5 

>2 hours 0.25-0.375 

Dose (based on ACT): 1.3 mg/kg of protamine for

each 100 units of heparin present as calculated from

the ACT.

Adverse effects: hypotension (rapid injection

secondary to histamine release), pulmonary

hypertension and allergic reactions (seen in patients

receiving procaine containing insulin preparations

and in some patients allergic to fish), myocardial

depression,

Comments: transient reversal of heparin may be

followed by rebound heparinization; can cause

anticoagulation if given in excess relative to amount

of circulating heparin; administer slow IV, not to

exceed 50 mg/10 min.


Quinidine Gluconate (Quinaglute) 
Actions: class 1A antiarrhythmic agent; decreases 
myocardial excitability and conduction velocity, and 
myocardial contractility by decreasing sodium influx 
during depolarization and potassium efflux in 
repolarization. 
Indications: atrial and ventricular arrhythmias. 
Dose (adult): load: 200-400 mg/dose IV given at a 
rate <10 mg/min (may require 500-750 mg), stop 
infusion if arrhythmia is gone or toxicity occurs (25%­
50% QRS widening, HR >120, or loss of P waves); 
maintenance: quinidine-gluconate sustained release 
tablets 324-972 mg PO every 8-12 hr. 
Dose (ped): load: 2-10 mg/kg/dose IV given at a rate 
<10 mg/min every 3-6 hrs as needed; maintenance: 
15-60 mg/kg/day PO (quinidine sulfate) in 4-5 divided 
doses or 6 mg/kg PO every 4-6 hrs. 
Therapeutic levels: 3-6 mg/L; toxic levels >8 mg/L. 
Clearance: hepatic metabolism; renal elimination. 
Adverse effects: may cause GI symptoms, 
hypotension, tinnitus, TTP, rash, heart block, blood 
dyscrasias, increased ventricular response in atrial 
tachyarrhythmias, QT prolongation, CHF, mild 
anticholinergic effects; may potentiate action of oral 
anticoagulants, increase in digoxin levels. 
Comments: adjust levels in renal failure; test dose is 
commonly given to assess for idiosyncratic reaction to 
quinidine; 257 mg quinidine gluconate = 200 mg 
quinidine sulfate. 

Ranitidine (Zantac) 
Actions: competitive inhibition of histamine at H2 
receptors of the gastric parietal cells; inhibits gastric 
acid secretion, gastric volume, hydrogen ion. 
Indications: duodenal and gastric ulcers; 
esophageal reflux; reduction of gastric volume; 
increasing gastric pH; prevention of acid aspiration 
pneumonitis during surgery; prevention of stress 
ulcers. 
Dose (adult): 50-100 mg/dose IV every 6-8 hrs; 
continuous infusion: 6.25 mg/hr (150 mg over 24 hrs) 
titrated to gastric pH >4.0 for prophylaxis or >7.0 for 
treatment; max daily dose: 400 mg/day. 
Dose (ped): 2-4 mg/kg/day IV divided every 6-8 hrs; 
continuous infusion: 1 mg/kg/dose for one dose 
followed by infusion of 0.1-0.125 mg/kg/hr (or 2.4-3 
mg/kg/day); max dose: 400 mg/day. 
Dose (neonate): 2 mg/kg/day IV divided every 6-8 
hrs; continuous infusion: 1.5 mg/kg/dose load 
followed by 0.04 mg/kg/hr (or 1 mg/kg/day). 
Clearance: renal elimination (70% unchanged). 
Adverse effects: may cause headache, GI 
disturbance, malaise, insomnia, sedation, arthralgia, 
hepatoxicity. 
Comments: adjust dose in renal failure. 

Ritodrine (Yutopar) 
Actions: beta2 adrenergic agonist; decreases uterine 
contractility. 
Indications: tocolysis (inhibition of preterm labor) 
Dose (adult): continuous infusion IV: 0.1-0.35 
mg/min. 
Clearance: renal. 
Contraindications: eclampsia, pulmonary 
hypertension, hyperthyroidism. 
Adverse effects: dose related increases in maternal 
and fetal heart rate and blood pressure due to beta1 
stimulation; may cause pulmonary edema, insulin 
resistance, potentiation of dysrhythmias and 
hypotension. 
Comments: concomitant use of corticosteriods may 
lead to pulmonary edema. 



Scopolamine (Hyoscine) 
Actions: peripheral and central cholinergic 
(muscarinic) antagonism; increases cardiac output, 
dries secretions, antagonizes histamine and 
serotonin. 
Indications: antisialagogue, sedative, antiemetic, 
motion sickness, cycloplegia and mydriasis. 
Dose (adult): 0.3-0.65 mg IV/IM; may repeat every 6­
8 hrs; alternate dosing: antiemetic effect: 0.2-1 mg; 
inhibition of salivation: 0.2-0.6 mg; amnestic effect: 
0.3-0.65 mg; sedation/tranquilization: 0.6 mg. 
Dose (ped): 6 mcg/kg/dose IV/IM; may repeat q6-8 
hrs; max: 0.3 mg/dose. 
Clearance: hepatic metabolism; renal elimination. 
Adverse effects: may cause excitement, delirium, 
transient tachycardia, hyperthermia, urinary retention, 
blurred vision, photophobia. 
Comments: crosses the placenta and blood-brain 
barrier; excessive CNS depression can be reversed 
by physostigmine. 

Terbutaline (Brethine) 
Actions: selective beta2 adrenergic agonist that 
relaxes bronchial smooth muscle and peripheral 
vessels.. 
Indications: bronchospasm; tocolysis. 
Dose (adult): bronchospasm: 0.25 mg SC; repeat in 
15-30 min prn, max: 0.5 mg within 4 hr period, 2.5-5 
mg/dose PO every 6 hrs 3 times/day. 
Dose (ped): 3.5-10 mcg/kg/dose SC every 15-20 
min; max: 0.4 mg/dose. 
Clearance: hepatic metabolism; renal elimination. 
Adverse effects: may cause dysrhythmias, 
pulmonary edema, hypertension, hypokalemia, 
nervousness, tremor, headache, nausea, tachycardia, 
CNS excitement, palpitations. 
Comments: paradoxical bronchoconstriction may 
occur. 

Trimethaphan (Arfonad) 
Actions: blocks nicotinic receptors at autonomic 
ganglia (ganglionic blocker); direct-acting vasodilator. 
Indications: hypertension; controlled hypertension. 
Standard concentration (adult): 500 mg in 500 mL 
of 5% D5W. 
Dose (adult): 0.5-2 mg/min IV continuous infusion, 
titrate to effect. 
Dose (ped): 50-150 mcg/kg/min IV continuous 
infusion, titrate to effect. 
Clearance: primarily pseudocholinesterase 
metabolism; renal elimination. 
Adverse effects: may cause prolonged hypotension, 
bradycardia in the elderly, tachycardia in the young, 
histamine release, urinary retention, mydriasis, 
tachyphylaxis, respiratory depression, ileus dilation. 
Comments: mild decrease in cardiac contractility 
(useful in patients with dissecting aortic aneurysms); 
potentiates the effects of succinylcholine. 

Tromethamine (THAM) 
Actions: organic proton acceptor (buffer); advantage 
of THAM is that it alkalinizes without increasing pCO2 
and sodium. 
Indications: metabolic acidosis. 
Dose: dose depends on buffer base deficit; when 
deficit is known: mL tromethanime (0.3 M solution) = 
body weight (kg) x base deficit (mEq/L) x 1.1; when 
base deficit is not known: 3-6 mL/kg/dose IV (1-2 
mEq/kg/L). 
Dose (metabolic acidosis with cardiac arrest): 3.5­
6 mL/kg into large peripheral vein up to 500-10000 
mL if needed in adults; max dose: 40 mL/kg/day; 
continuous infusion: infuse slowly at a rate of 3-15 
mL/kg/hr. 
Dose (ped): alternate dosing: 1.66-3.33 mL/kg/day; 
typical initial dose: 3-16 mL/kg/hr IV; max: 40 
mL/kg/day IV 
Clearance: rapidly excreted by kidneys. 
Contraindications: anuria, uremia, chronic 
respiratory acidosis (neonates). 
Adverse effects: apnea, hypoglycemia, 
hypokalemia, alkalosis, transient hypocalcemia, 
venospasm, tissue necrosis from infiltration 
Comments: use caution in renal impairment; 1 mEq 
THAM = 3.3 mL = 120 mg tromethamine; avoid 
infusion via umbilical catheters. 

Vasopressin (Pitressin, ADH) 
Actions: synthetic analogue of arginine vasopressin; 
antidiuretic (increases urine osmolality and decreases 
urine volume); produces contraction of the smooth 
muscle; vasoconstriction of splanchnic, coronary, 
muscular, and cutaneous vasculature. 
Indications: diabetes insipidus; GI bleeding; 
pulseless VT/VF; shock refractory to fluid and 
vasopressor therapy. 
Standard conc. 200 units vasopressin in 250 cc D5W 
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